Programme Name: B.Sc. (Hons.) Agriculture
Program Outcomes
PO Statement

PO_1

Having an ability to apply mathematics and science in agricultural applications

PO_2

Having a clear understanding of the subject related concepts and of contemporary issues

PO_3

Having an ability to design a component or a product applying all the relevant standards and with realistic

constraints
PO_4

Having an ability to design and conduct experiments, as well as to analyze and interpret data

PO_5

Having an ability to use techniques, skills and modern engineering tools necessary for agricultural practices

PO_6

Having problem solving ability- solving farmers problems

PO_7

Having adaptive thinking and adaptability

PO_8

Having a clear understanding of professional and ethical responsibility

PO_9

Having cross cultural competency exhibited by working in teams

PO_10

Having a good working knowledge of communicating in English

PO_11

Having a good cognitive load management [discriminate and filter the available data] skills

PO_12

Having interest in lifelong learning

Program Specific Outcomes
1

Applying the knowledge of crop cultivation, crop improvement, soil and crop management for
sustainable organic agricultural production and development.

2

Analysing and identifying complex agricultural problems and formulating ethical solutions using
principles of agricultural science, engineering, and business.

3

Developing innovative processes, products, and technologies to meet the challenges in agriculture and
farming practices.

Course Outcomes
Course
No. Code

1

2

BAG1009

BAG1010

Course Name

Fundamentals of Plant
Biochemistry and
Biotechnology

Introduction to Forestry

Course
Outcome
CO1

CO Statement
Interpret the importance of biomolecules

CO2
CO3

Describe the role and metabolism of lipids
State the structure and functions of nucleic acids

CO4

Develop interest in micro propagating plants

CO5

Define biotechnological techniques involved in breeding plants

CO6

Analyze and interpret biochemical data

CO1

Recognize the importance of forestry

CO2

Explain and appreciate the techniques involved in forest regeneration

CO3

Describe mensuration techniques to quantify forests data

CO4

Plan to regenerate a forest

3

4

5

6

7

BAG1011

BAG1012

BAG1013

BAG1014

BAG1015

Agricultural
Microbiology

Fundamentals of Crop
Physiology

Fundamentals of
Agronomy

Fundamentals of
Genetics

Fundamentals of Plant
Breeding

CO5

Prepare an agroforestry system to support human sustenance

CO1

Discriminate prokaryotic and eukaryotic microbes

CO2

Delineate the structure and growth of bacteria

CO3

Utilize microbes as models to study genetics

CO4

Use microbes in enriching specific plant nutrients

CO5

Analyze the ubiquitous nature of microbes inhabiting a wide range of ecological
habitats

CO6

Practice bacterial isolation

CO1

Define different physiological process at plant and cellular level

CO2

Summarize mechanisms of uptake, transport and translocation of water and nutrients

CO3

Distinguish carbon cycles in plants and define lipid metabolism

CO4

Relate the importance of growth regulators in plant growth

CO5
CO6

Explain nutrient deficiencies and physiological requirements of plants
Interpret and measure plant physiological data

CO1

Express knowledge gained on the principles of agronomy

CO2

Recognize the various nutrients and their effects on plant health

CO3

Plan irrigation measures for plant growth and development

CO4
CO5

Manage weeds in a field
Plan for sustainable agricultural production

CO6

Apply scientific methods and tools in field preparation and for designing cropping

CO1

Apply the knowledge gained on inheritance and variation

CO2

Develop problem-solving skills pertaining to inheritance

CO3
CO4

Relate mutation to evolution and heredity
Interpret the functions of genetic material

CO5

Solve and analyse problems in basic genetics

CO1

Understand how humans have flourished due to breeding and domestication of plants

CO2

Correlate the genetics behind breeding of crops

CO3

Comprehend breeding of crops

8

9

10

11

BAG1016

BAG1017

BAG1018

BAG1019

Principles of Seed
Technology

Fundamentals of
Agricultural Economics

Farm Machinery and
Power

Fundamentals of Plant
Pathology

CO4

Exploit crops to express hybrid vigour

CO5

Realize the necessity of protecting farmers and breeders rights

CO6

Practice hybridisation and plan breeding experiments

CO1

Comprehend seed production and seed quality

CO2
CO3

Demonstrate the concepts of seed certification, Seed Act and seed testing processes
Understand seed processing and seed storage techniques

CO4

State the norms of seed marketing in India.

CO5

Apply practical knowledge gained to commercially produce seeds and practice seed
testing

CO1

Apply the knowledge gained on the fundamentals of economics

CO2

Employ agricultural economic applications

CO3

Practice applyingmathematical models to agro-economics

CO4
CO5

Interpret market structures responsible for creating national income
Analyze agro economic growth and develop policies

CO6

Integrate agro-economic knowledge with real time application

CO1

Identify and differentiate two stroke and four stroke I.C engines

CO2

Distinguish different components and systems of IC engines

CO3
CO4

Compare different tillage implements used for various agricultural purposes
Classify various farm implements and comprehend its calibration methods

CO5

Estimate the cost benefit economics of various farm implements

CO6

Experiment with different equipment used in agricultural fields from planting to
harvesting

CO1

Recognize the importance and scope of plant pathology and analyze the causes and
factors leading to pathogenesis

CO2

Classify pathogens taxonomically for designing effective disease management
strategies

CO3

Differentiate plant pathogens based on morphology, vegetative, reproductive and
resting structures.

12

13

14

15

BAG1020

BAG1021

BAG1022

BAG1023

Fundamentals of Soil
Science

Fundamentals of
Entomology

Fundamentals of
Horticulture

Fundamentals of
Agricultural Extension
Education

CO4

Relate disease cycles, physiology of pathogens and plant defense

CO5

Describe epidemiology of plant diseases and strategies for disease management

CO6

Practice identifying and controlling pathogens

CO1

Acquire knowledge on the importance of soil to agriculture

CO2
CO3

Value the physical properties of soil
Classify soil type, soil texture and soil structure required for an agricultural field

CO4

Analyze soil, water and nutrients related to crop growth

CO5

State techniques to mitigate soil pollution

CO6

Identify soil related problems in agricultural fields and provide suitable solutions

CO1

Express knowledge gained on the historic contributions of eminent scientists in the
field of entomology and fascinating facts about insects

CO2

Describe insect’s anatomy and morphology

CO3

Infer biochemical and physiological processes governing insect metabolism, growth,
and form

CO4

Relate ecological relationships of insects with other life forms

CO5

Devise pest control measures

CO6
CO1

Identify insects based on their key taxonomic characters
Comprehend the fundamentals of horticulture in terms of its value

CO2

Propagate horticultural plants and trees

CO3

Design orchards and landscapes for architectural firms

CO4

Decide on the crops, fertilizers and irrigation measures to be followed by farmers

CO5

Develop career interest in the field of horticulture

CO1

Realize the necessity of agricultural extension for rural development

CO2

Acquire knowledge on extension systems in India

CO3

Devise plans for rural community development; plan and evaluate an extension
programme

CO4

Transfer technology and innovations towards agricultural development

CO5

Develop interest in agricultural journalism

16

17

BAG1024

BAG2001

18 BAG2002

19

20

BAG2003

BAG2004

Introductory Agrometeorology and
Climate Change

Crop production
Technology - I (Kharif
crops)

Crop Production
Technology –II (Rabi
Crops)

Manures, Fertilizers and
Soil Fertility
Management

Crop Improvement – I
(Kharif Crops)

CO6

Disseminate information and technology through audio visual aids

CO1

Appreciate the importance of weather variables in agriculture

CO2

Comprehend the role solar radiation in crop growth

CO3

Analyze various forms of precipitation

CO4
CO5

Interpret the role of weather hazards and climate change in crop growth
Understand the correlation between weather and agriculture

CO6

Measure weather parameters essential for crop growth

CO1

Comprehend the fundamentals of crop production of cereals

CO2

Decide on the crops, fertilizers and irrigation measures for production of pulses

CO3
CO4

Plan for sustainable crop production of oilseeds
Explain the techniques involved in crop production of fibre and forage crops

CO5

Correlate parameters involved in crop cultivationand practice kharif crop cultivation

CO1

Comprehend the fundamentals of crop production of rabi cereals

CO2

Decide on the crops, fertilizers and irrigation measures forcrop production of pulses

CO3

Plan for sustainable crop production of oilseed and forage crops

CO4

Explain crop production of sugarcane, medicinal and aromatic plants

CO5

Correlate parameters involved in crop cultivationand practice rabi crop cultivation

CO1

Comprehend the utility of manures

CO2

Interpret the importance of varied forms of plant fertilizers

CO3
CO4

Interpret deficiency and toxicity symptoms of nutrients in plants
Describe fertility status of soil

CO5

Deduce fertilizer application methods based on plant and soil analysis

CO6

Estimate plant and soil nutrients and provide recommendations

CO1

Infer the importance of plant genetic resources and utilize it in crop improvement

CO2

Design crop specific breeding methodology

CO3

Comprehend breeding methods specific to an objective

CO4

Describe hybrid seed production of various Kharif crops

21 BAG2005

22

BAG2006

23 BAG2007

24 BAG2008

Crop Improvement – II
(Rabi Crops)

Pests of Crops and
Stored Grains and their
Management

Diseases of Field and
Horticultural Crops and
their Management - I

Diseases of Field and
Horticultural Crops and
their Management - II

CO5

Practice hybridisation and plant breeding

CO1

Infer the importance of plant genetic resources and utilize it in crop improvement

CO2

Design crop specific breeding methodology

CO3

Comprehend breeding methods specific to an objective

CO4
CO5

Describe hybrid seed production of various rabi crops
Practice hybridisation and plant breeding

CO1

Identify major pests of field crops and comprehend their management practices

CO2

Acquire knowledge on pest management in fruit crops

CO3

Explain the methods of pest identification and their management in vegetables

CO4

Demonstrate damage symptoms caused by insect pests and their management in
plantation, garden, narcotic, spice and condiment crops

CO5

Comprehend grain store management

CO6
CO1

Assess losses created due to insect pests in crops and recommend control measures
Identify and manage major diseases of cereals and millets

CO2

Manage diseases of pulses and oilseeds

CO3

Understand the management practices of major diseases affecting vegetables

CO4

Recognise disease symptoms of fruit crops and plan control measures

CO5

Comprehend the disease management practices of plantation crops

CO6

Recommend management practices for major diseases of agricultural and
horticultural crops

CO1

Identify and manage major diseases of cereals and pulses

CO2

Manage diseases of cash crops and oilseeds

CO3

Understand the management practices of major diseases affecting vegetables

CO4

Recognise disease symptoms of spices and flower crops and plan control measures

CO5

Comprehend the disease management practices of fruit crops

CO6

Recommend management practices for major diseases of agricultural and
horticultural crops

25 BAG2009

26 BAG2010

27 BAG1027

28 BAG3001

29
BAG3002

Soil and Water
Conservation
Engineering

Agricultural Finance
and Co-operation

Livestock and Poultry
Management

Principles of Insect
Pests and Disease
Management

Practical Crop
Production – I (Kharif
Crops)

CO1

Apply different surveying methods to measure area in agricultural field

CO2

Determine soil loss for a specific area based on erosivity and erodibility factor

CO3

Relate different techniques to control wind erosion

CO4

Apply rainwater harvesting methods to conserve water

CO5
CO6

Interpret case studies related to soil and water conservation
Design irrigation systems and plan erosion control measures

CO1

Explain on agricultural finance and credit

CO2

Comprehend the role of sources involved in farm financing

CO3

Assess financial statements and project reports

CO4

Describe the functionalities of co-operatives involved in farmers service

CO5

Clarify the role of national level cooperatives

CO6
CO1

Analyze the functions of a financial institute
Understand the importance of livestock in human welfare

CO2

Demonstrate knowledge on housing requirements for poultry and livestock

CO3

Handle the different life stages of livestock and select best breeds for growing

CO4

Design and ration feedstuffs for livestock

CO5
CO6

Mange and prevent the occurrence of livestock diseases
Rear Livestock

CO1

Collect data on pest and disease attacks in a farmer’s field

CO2

Calculate the threshold level of crop pests and diseases

CO3

Device crop pest and disease control measures

CO4

Recommend integrated pest and disease control measures

CO5

Diagnose, assess and practice integrated pest and disease management

CO1
CO2

Plan and decide on growing a suitable kharif crop
Decide on the best cropping system that can be followed for a kharif season

CO3

Recommend package of practices for growing kharif crops

BAG3003
30

31 ENG1010

32 BAG1026

33

HUM1021

Practical Crop
Production – II (Rabi
Crops)

CO4

Practice kharif crop production through integrated management

CO5

Calculate cost benefit ratio based on cultivation and marketing expenses of a crop

CO1

Plan and decide on growing a suitable rabi crop

CO2

Decide on the best cropping system that can be followed for a rabi season

CO3

Recommend package of practices for growing rabi crops

CO4

Practice rabi crop production through integrated management

CO5

Calculate cost benefit ratio based on cultivation and marketing expenses of a crop

CO1

Analyze grammatical errors

CO2

Identify correctpronunciation

CO3
Comprehension and
Communication skills in
CO4
English

Rural Sociology and
Educational Psychology

Ethics and Values

Express writing skills
Comprehend the course materials of all courses and improve oral communication
skills

CO5

Demonstrate presentationskills

CO6

Illustrate communication skills

CO1

Classify rural social groups of India

CO2
CO3

Describe social values
Plan social change using agricultural based development programs

CO4

Assess farmers based on personality determinants

CO5

Plan to bring in a behavioural change

CO6

Bring in new extension activities suitable for the society

CO1
CO2

Follow sound morals and ethical values scrupulously to prove as good citizens
Understand various social problems and learn to act ethically

CO3

Understand the concept of addiction and how it will affect the physical and mental
health

CO4

Identify ethical concerns in research and intellectual contexts, including academic
integrity, use and citation of sources, the objective presentation of data, and the
treatment of human subjects

34

EXC1188

35 MAT1010

36 MGT1053

37 STS4097

38

NSS/NCC

Statistical Methods

Entrepreneurship
Development , Business
Communication and
IPR

Soft Skills

Rural Agricultural
Work Experience and
Agro-industrial

CO5

Identify the main typologies, characteristics, activities, actors and forms of
cybercrime

CO1

Infer physical and mental discipline

CO2

Practice the gained skills to stay physically fit

CO3

Develop stamina and improve health and hygiene

CO4

Improve inter personal skills and work well in a group

CO5

Develop self-confidence

CO6

Plan in achieving goals

CO1

Present and analyze scientific data

CO2

Solve problems on probability

CO3

Interpret statistical test outcomes

CO4

Design and analyze experiments

CO5
CO6

Appreciate the applications of statistical methods in science and engineering
Apply relevant statistical analysis to experimental data

CO1

Acquire knowledge on entrepreneurship development

CO2

Develop organizational, managerial, problem-solving and project planning skills

CO3

Analyze the types of intellectual property and legislations covering IPR in India

CO4

Acquire knowledge on protection of plant varieties and biological diversity

CO5

Comprehend agri-business projects, property and diversity protections

CO1

Students will be introduced to basic concepts of Quantitative Aptitude, Logical
reasoning and Verbal ability

CO2

Students will develop and apply effective problem-solving skills

CO3

Students will be able to read and demonstrate good comprehension of text in areas of
the student’s interest

CO1

Appreciate the importance of undergoing a practical rural agricultural education
programme

CO2

Recommend and solve farmers problems faced during crop production

BAG4099

39
BAG4003

Attachment
(RAWE&AIA)

CO3

Comprehend extension activities and know how technology gets transferred from lab
to land

CO4

Advise farmers to undergo soil and water testing and apply recommended dose of
fertilizers and grow suitable crops based on their farm's soil and water health

CO5

Manage an agro-industry

CO6

Prepare and present agricultural reports

Experiential Learning
Programme: Module I

CO1

Identify commercially important bioagents and biofertilizers for mass production

CO2

Isolate and culture biofertilizers

(Production Technology
for Bioagents and
Biofertilizer)

CO3

Commercially produce biofertilizers suitable for varied environments

CO4

Culture bioagents and biopesticides and mass produce them

CO5

Follow the steps involved in quality control of bioagents and biofertilizers

Experiential Learning
Programme: Module II

CO1

Understand propagation, and post-harvest handling of fruits

CO2
CO3

Understand nursery production and marketing of ornamentals
Should be able to cultivate vegetables under protected cultivation

CO4

Should be able to cultivate flowers under protected cultivation

CO5

Plan and execute processing and marketing of horticultural crops

CO6

Comprehend and follow the current advances in horticulture and exploit the
techniques

CO1

Compare living organisms

CO2

Classify and name living beings

CO3

Describe cell and its division

CO4

Interpret flowering plants and state the role of animals in agriculture

CO5

Illustrate theory of life

CO6

Describe plant organs and gain interest in learning biological sciences

CO1

Appreciate agriculture practiced throughout the world

CO2

Understand the rich agricultural heritage of India

CO3

Integrate judicious traditional agricultural practices with modern methods

CO4

Plan on using agricultural resources

BAG4004
40
(Commercial
Horticulture)

41

42

BAG1000

BAG1001

Introductory Biology

Agricultural Heritage

43

44

45

MAT1000

BAG2011

BAG2012

Elementary
Mathematics

Agrochemicals

Weed Management

46
BAG2013

Protected Cultivation

CO5

Comprehend agricultural issues

CO1

Device formulas for straight lines

CO2

Comprehend the use of Slope-Intercept

CO3

Apply the knowledge gained in designing fields

CO4
CO5

Acquire interest to utilize calculus in agriculture
Integrate product of functions and define matrices and determinants

CO6

Link mathematics with agricultural engineering

CO1

Infer the importance of agrochemicals for sustainable agriculture

CO2

Acquire knowledge on herbicides and fungicides

CO3
CO4

Classify and know the role of insecticides
Analyse fertilizers application related to crop growth

CO5

Acquire knowledge on mixed and complex fertilizers

CO6

Recommend dosage of agrochemicals for farms

CO1

Gain knowledge on weeds affecting ecosystems

CO2

Explain the mode of action of herbicides

CO3

Understand the role of allelochemicals and the applications of bio-herbicides

CO4

Analyse herbicide compatibility

CO5

Cite ways of overcoming herbicide resistance

CO6

Recommend weed management strategies

CO1

Understand the importance of protected cultivation

CO2
CO3

Design and manage greenhouses for protected cultivation
Manage soil, nutrients and irrigation systems under protected cultivation

47

BAG2014 Hi-tech. Horticulture

48

49

50

BAG2015

Commercial Plant
Breeding

System Simulation and
Agro-advisory
BAG2016

BAG2017

Farming System and
Sustainable Agriculture

CO4

Gain knowledge on cultivation and propagation of plants in a greenhouse

CO5

Plan, manage and propagate crops under protected cultivation for commercial
purposes

CO1

Appreciate the scope of hi-tech horticulture

CO2

Comprehend modern techniques involved in micropropagation, nursery and field
management.

CO3

Acquire a detailed knowledge on protected horticulture

CO4

Manage water, nutrients and space involving modern techniques

CO5
CO6

Apply and suggest precision farming techniques for horticulture
Recommend hi-tech horticultural technologies for crop improvement

CO1

Understand the concepts of producing a male sterile, maintainer and restorer line.

CO2

Define hybrid seed production techniques across field crops

CO3

Choose plant biotechnological tools and IPR to promote crop improvement

CO4
CO5

State the norms involved in crop variety release and seed production
Practice hybridisation and plant breeding

CO1

Illustrate crop model concepts and soil-plant-atmospheric continuum

CO2

Summarize the importance of crop growth models to increase crop production

CO3

Develop yield models for different crops to predict yield

CO4

Comprehend weather forecasting

CO5

Explain about various simulation models for preparation of agro advisories

CO6

Make use of crop models and statistical approaches to predict yield of crops, forecast
pests and diseases and prepare agro-advisories

CO1

Interpret farming systems and its significance

CO2
CO3

Design an efficient cropping system
Demonstrate sustainability in agriculture

51

52

53

54

BAG2018

BAG2019

BAG2020

BAG2021

Problematic Soils and
their Management

Management of
Beneficial Insects

Production technology
for ornamental crops,
MAP and Landscaping

Environmental Studies
and Disaster
Management

CO4

Propose integrated farming systems

CO5

Determine the efficiency of farming systems

CO1

Comprehend the scenario of waste land and problem soils in India

CO2

Understand reclamation of problematic soils

CO3
CO4

Acquire knowledge on water quality
State the role of remote sensing and GIS in diagnosis of problematic soils

CO5

Understand the remediation of soils under different agro-ecosystems

CO6

Explain management of problematic soils

CO1

Acquire knowledge on honeybee species and apiary management

CO2
CO3

Understand mulberry cultivation and silkworm rearing techniques
Comprehend lac culture and their products

CO4

Acquire knowledge on biological control of insect pests

CO5

Recommend package of practices for rearing honeybee, silkworm and lac

CO1

Comprehend the fundamentals of horticulture in terms of its value

CO2

Propagate horticultural plants and trees

CO3

Design orchards and landscapes for architectural firms

CO4

Decide on the crops, fertilizers and irrigation measures to be followed by farmers

CO5

Develop career interest in the field of horticulture

CO1

Summarize natural sources and state the need for conserving the resources

CO2
CO3

Understand the functions of ecosystems
Comprehend the importance of conserving species on earth

CO4

Delineate manmade disasters and plan towards sustainable development

CO5

Demonstrate knowledge acquired in natural disaster management

55

56

57

58

BAG2022

BAG2023

BAG2024

BAG3004

Post-Harvest
Management and Value
Addition of Fruits and
Vegetables

Production Technology
for Vegetables and
Spices

Production Technology
for Fruit and Plantation
Crops

Geoinformatics,
Nanotechnology and
Precision Farming

CO6

Assess disaster issues based on knowledge gained and field work and design
remedies

CO1

Discuss on the importance of post-harvest management of crops

CO2

Analyze effective methods of storage of the harvested produce

CO3

Define processing and value addition of harvested crop produces

CO4

Formulate and describe packaging of value added products from fruits and vegetables

CO5

Develop entrepreneur skills and discover ideas to process fruits and vegetables

CO1

Appreciate the importance of cultivating vegetables and spices

CO2

CO4

Demonstrate ideas on cultivating vegetables and spices
Understand the physiological disorders undermining the yield of vegetables and
spices
Plan for commercial cultivation of vegetables and spices

CO5

Cultivate and demonstrate marketing of vegetables

CO1

Analyze the scope of cultivating a fruit or plantation crop

CO2

Define package of practices followed for tropical fruits

CO3
CO4

Comprehend technology involved in growing sub-tropical fruits
Define package of practices followed for minor fruits and plantation crops

CO5

Develop ones career interest in pomiculture and plantation crops

CO1

Define the role of remote sensing in precision agriculture

CO2

Demonstrate the knowledge gained on geographical information system

CO3

Comprehend simulation models on precision agriculture

CO4

Explain the role of nanotechnology in improving agriculture

CO5

Apply geoinformatics and nanotechnology in precision farming projects

CO3

59

60

61

62

63

BAG3005

BAG3006

BAG3007

Rainfed Agriculture &
Watershed Management

Agri Informatics

Agricultural Marketing,
Trade and Prices

Farm Management
Production and
BAG3008 Resource Economics

BAG4001

CO1

Build knowledge on solving problems related to rainfed agriculture

CO2

Identify several drought management strategies

CO3

Plan crop and water management approaches to mitigate drought

CO4

Perceive the necessity and difficulties of watershed management

CO5
CO1

Recommend practices to be followed in rainfed farming systems
Able to utilize operating systems like MS office and DBMS in agriculture

CO2

Comprehend programming languages

CO3

Use the internet for obtaining useful information regarding agriculture

CO4

Retrieve and generate information using geospatial technology

CO5
CO6

Relate contemporary ideas
Compute, create, operate and translate data using operating systems and IT tools

CO1

Explain the importance of agricultural marketing

CO2

Comprehend marketing strategies of agricultural products

CO3

Understand efficient marketing and the role of government and public sectors in
marketing

CO4

Interpret agricultural commodity prices and policies

CO5

Discuss trade at national and international level

CO6

Device plans for agricultural product marketing

CO1

Explain the importance of farm management in agriculture

CO2

Comprehend the benefits and cost involved in farm management

CO3

Analyse farm business

CO4

Devise plans to overcome risks and manage farm resources

CO5

Manage a farm

CO1

Acquire knowledge on transforming agriculture into agribusiness.

CO2
Agribusiness
Management

64

BAG4002

Biopesticides &
Biofertilizers

CO4

Comprehend the procedures of setting up of agro-based industries
Analyse the various activities and linkages in agri-value chain and the business
environment
Assess the capital, financial and marketing management of agribusiness

CO5

Develop skills in project formulation, appraisal and evaluation

CO6
CO1

Do agribusiness
Acquire knowledge on scope and importance of biopesticides

CO2

Demonstrate mass production and application technology of biopesticides

CO3

Comprehend the types of biofertilizers and their characteristics features

CO4

Explain the mechanism and mass production of biofertilizers

CO5
CO6

Demonstrate the different methods of biofertilizer application
Mass produce biopesticides and biofertilizers

CO3

Programme Name:

B. Sc. (Multimedia and Animation)

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issue.
PO_02: Having problem-solving ability solving social issues through design.
PO_03: Having a clear understanding of professional and ethical responsibility.
PO_04: Having cross-cultural competency exhibited by working in teams.
PO_05: Inculcating curiosity for lifelong learning about design.
PO_06: Having creativity and design thinking capability.
PO_07: Having virtual expression and digital foot printing ability.

Program Specific Outcomes
1
2

To explore the fundamentals and underlying theories of Multimedia and animation to design and
develop 2D/3D animations, film-making, visual effects for the creative media.
To innovate best practices for elements of design, virtual reality and gaming.

Course Outcomes

Sl.No

1

2

3

Course
Code

MMA1001

MMA1002

MMA1003

Course Name

Multimedia Systems

Media Ethics

Design Fundamentals

CO no.
CO1

CO Statement
Define what is Multimedia and how that works.

CO2
CO3

Understand multimedia components using various tools and techniques.
Analyze and interpret Multimedia data.

CO4

Discuss about different types of media format and their properties.

CO5

Justify the right way of manipulating multimedia systems.

CO1

Understand the media laws of our Indian Constitution.

CO2

Discuss case studies on society, environment, culture, broadcasting and media.

CO3

Identify Copyright Acts pertaining to their productions

CO4
CO5

Examine and analyze ethical components of contemporary media

CO1
CO2

Understand and apply principles of designs into given projects

CO3
CO4

Analyze audience usage patterns of varied social media applications
Acquire and analyze different ideas about designs and its implementations
Possess good knowledge about industry standards of contemporary design and its
implementations
Demonstrate progress in basic design shapes and color

CO5
CO1

CO4
CO5

Understand and apply techniques about drawing and sketching
Acquire knowledge about the basics forms of arts required for animation courses
Design and draw simple drawings in pencil and color about a given subject or
concept
Demonstrate progress in human figure, cartoon character with movements
Create character development portfolio with industrial standards

CO1

Discuss the ways to represent different types of data, visually.

CO2

Justify suitable methods to process information according to variable types.
Develop programs for real time application using basics of programming
language.
Design various multimedia elements using code.

CO2
4

5

MMA1004

MMA1005

Fundamentals of Art

Programming
Fundamentals

CO3

CO3
CO4
CO5
CO1
CO2

6

MMA1006

Graphic Design
Techniques

8

MMA2001

MMA2002

Art for Animation

Interactive Animation
Techniques

Create simple game programs using C/ C++ programming language.
Seek design principles, design process, theory, history and contemporary design
practice.
Gain proficiency in identified technical skills, understand the process of creating,
analyzing, and evaluating graphic design solutions.

CO3

Justify the choice of appropriate tools according to the type of digital art work

CO4

CO1

Visualize and demonstrate an idea and express it through visual design
Demonstrate the knowledge of design & colors and apply them effectively to
various assignments.
Understand and apply various techniques of drawing for animation.

CO2

Analyze a given story or scenario and draw necessary artworks related to it.

CO3

Process knowledge about art in animation field.

CO4

Understand and create the different human figure usage for animation poses.

CO5

Design and finalize animation ready art-work.

CO1

Define and apply design principles and theories to animation production.

CO2
CO3

Identify the 12 principles of animation and apply them.

CO5

7

Creative portfolio with industrial standards

Assess, criticize the current animation trends in relation to the past trends.

9

MMA2003

Web Design
Techniques

CO4

Demonstrate progress in basic drawing and animation skills

CO5

Create traditional and computer generated 2D animation based on current
industry trends and practices

CO1

Understand the latest trends used in web designing.

CO2

Demonstrate the knowledge and ability to apply the design principles, techniques
and technologies to the development of creative websites.

CO3

Understand how to plan and conduct user research related to web-usability

CO4
CO5

Implement techniques of information design to interactive media projects.
Develop multi-tier fully functional commercial websites

CO1

CO4

Operate a Digital SLR Camera, Flash Lights and its related accessories.
Analyse and infer various conditions and environments for a photo-shoot and
capture it.
Plan the requirements and complete a successful Product or a Model Shoot.
Visualize concepts and shoot photos based on a theme or a one-liner.

CO5
CO1

Appraise photographs based on Composition, Lighting, Subject and Mood.
Aware of the physical and virtual technology of lighting.

CO2

Sensitive to the interaction of light on 3D surfaces.

CO3

Creative in adjusting the renderer settings.
Capable to justify the optimal render settings for different types of 3D lit
projects.
Able to tweak the material shaders in achieving desired output.

CO2
10

11

MMA2004

MMA2005

Basic Photography

Lighting & Rendering

CO3

CO4
CO5
CO1
CO2
12

13

MMA3001

MMA3002

Modeling and
Texturing

3D Animation

Create various 3D models according to the topology.

CO4

Texture the 3D models by using UV unwrapping and shading techniques.
Create realistic and semi realistic models with appropriate details in both mesh
and texture level.
Construct effective modeling & texturing pipeline.

CO5

Justify the right modeling techniques while creating 3D assets.

CO1

Apply principles to create realistic and cartoony animation.

CO2

Create believable body mechanics animation.

CO3

CO3
CO4

14

MMA3003

Visual Effects

CO5

Integrate convincing body mechanics with action effectively.
Use high-quality references and artistic studies to create production quality work

CO1

Gain good understanding about compositing process

CO2

Identify major applications of compositing process used in industry.

CO3

Develop a visual effects pipeline.

CO4

Demonstrate an in-depth knowledge of grading and VFX principles, practice and
system capabilities.

CO5
CO1

15

16

17

18

MMA1008

Multimedia
Databases

MMA2006 User Interface

MMA2007 Game Development

MMA2008 UX Design

Explore the foundations of physics, weight and movement, and timing.

CO2
CO3

Create customized tools through software or scripting to allow for more creative
application of visual effects techniques.
Acquire knowledge of Image databases, Text/Document databases, Audio and
Video databases
Discuss multimedia retrieval techniques.

CO4

Justify the right querying and indexing methodologies.
Create database retrieval methods with suitable language.

CO5

Choose the appropriate DB tool to deal with Audio and Video databases.

CO1

Differentiate the tools and techniques involved in creating UI.

CO2

Identify and apply suitable methods to create UI from UX.

CO3

Justify design patterns and their applicability skill set.

CO4

Understand relation between interaction design and users expectations.

CO5

Ability to convert user needs into designs.

CO1

Differentiate the tools and techniques involved in creating 2D & 3D games.

CO2

Identify and apply suitable methods to create games for various platforms.

CO3
CO4

Design and conduct experiments to address problems germane to the discipline.
Ability to understand current and future trends in gaming industry.

CO5

Integrate 2D & 3D assets in to Game Engines to publish Games.

CO1

Understand User Experience and its process.

CO3

Understanding and meeting the required standard set of elements to find the need
of customer sampling.
Creating design elements according to the target audience.

CO4

Justify archiving techniques according to user proforma.

CO5

Ability to line-up design principles on user comments.

CO1
CO2

Understand 3D
Strengthen animation skills by exploring methods for creating movements.

CO3

Analyze methods for creating solid acting choices that are unique and interesting.

CO4

Evaluating animations based on various principles of animation.
Create an independent animated project from start to completion in production
standard.
Understand the various techniques of writing a script and storyboard out of a
given concept.
Acquire knowledge and idea about various types of script and storyboarding
techniques.
Imply the gathered knowledge to write script and storyboard in the industry for
animation and related areas.
Understanding and implementing the framing of story, script and character for
short movie.
Ability to create industry standard portfolios.

CO2

19

MMA3004

Advanced 3D
Animation

CO5
CO1
CO2
20

MMA3005

Scripting and
Storyboarding
Techniques

CO3
CO4
CO5
CO1
CO2

21

MMA3006

Digital
Cinematography

CO3
CO4

22

MMA3007

Rigging

Operate a Video Camera, Video Lights and its related accessories.
Analyse and infer various conditions, preparations and environments for shooting
a short film.
Appraise short films based on Shots, Continuity, Dialogue, Lighting, Audio and
Effects.
Visualize concepts, ideas or a story based on a theme or a one-liner.

CO5

Plan the requirements (Story, Script, Storyboard) and complete a successful
Documentary / Short Film.

CO1

Expand their basic rigging skills and understanding of tools and techniques
related to rigging 3D models.

CO2

Understand and incorporate various industry-standard rigging techniques.

CO3
CO4

23

MMA3008

Advanced Modeling

CO5

Develop the understanding about skeletal rigging.
Ability to troubleshoot common rigging challenges.

CO1

Create a model of their own and texture it appropriately.

CO2

Generate character models with proper topology and anatomy.

CO3

Create set models with proper measurements based on real world scaling.

CO4

Differentiate the pros & cons of triangulating polygons.

CO5

Develop detailed shaders with available shading network.

CO1

Operate Professional Video Camera, Cine Lenses and its related accessories
along with Color Grading.

CO2
24

MMA3009

Advanced Film Making

CO3
CO4
CO5
CO1

26

MMA3010

MMA3011

Video Editing and
Digital Intermediate

Advanced
Compositing and
Dynamics

Analyse the Cast, Crew requirements along with various preparations and
environments for shooting a professional short film.
Appraise short films based on Emotion, Psychology, Acting, Performance and
Culture.
Visualize concepts, ideas or a story based on a theme or a one-liner.
Plan the requirements (Story, Script, Storyboard, Dialogue, Continuity, Prop &
Assets, Budget, Shoot Schedule) and complete a successful Documentary / Short
Film / Feature Film
Understand on the latest techniques in editing.

CO3

Analyze the stages of Pre-production, Production and Post-Production of editing
techniques.
Develop the method to visualize and create their own video logs and short-films.

CO4

Understand the fundamental terminologies and concepts of Non-Linear editing.

CO5

Develop an understanding of the basics of camera technology, sound,
microphones, shooting techniques necessary to understand the editing process

CO2
25

Justify advance techniques and methodologies of 3d character rigging.

CO1
CO2

consistency.
Combine digital effects and elements live action media to a fine degree of visual
believability and consistency.

CO3
CO4

27

28

MMA3012

MMA3013

Artificial Intelligence
for Games

Architectural
Visualization

CO5

Ability to improve workflow and solve advanced compositing challenges.
Developing an effective 3D Compositing pipeline.

CO1

Identify aspects of computer games, which benefit from artificial intelligence.

CO2

Implement artificial intelligence and machine learning techniques for traditional
and modern computer games.

CO3
CO4

Define the importance of physics and collision in game creation.
Create custom navigation using path-finding algorithms.

CO5
CO1

Demonstrate skills in handling game engines for AI tasks

CO2

Create a 3D architectural model and site model of moderate complexity.
Develop and apply realistic textures to a 3D model.

CO3

Ability to use both natural and artificial lighting techniques.

CO4
CO5
CO1

29

MMA2009

Virtual Reality

ENG1001

Demonstrate a working understanding of image editing and post production tools
used in the architectural visualization industry.
Demonstrate an intermediate level of skill in the use of 3D modeling, rendering,
animation and post production applications to complete a design visualization
project.
To identify the appropriate policies and procedures of VR for optimal use, apply
industry standards and best practice.

CO2

To discuss the various pros & cons of existing VR/AR technology.

CO3

To analyze and choose the appropriate VR implementation methodology based
on the nature of the project.

CO4

To create new applications with VR/AR technology.

CO5

To apply knowledge and skills in creative ways to new situations in professional
practice and/or further learning in the field of VR/AR.
Enhance the listening skills of the learners by exposing them to documentaries,
speeches etc.,
Comprehend language and communication skills in academic and social
contexts.

CO1
30

Identify major applications of compositing process used in industry.

Basic English

CO2

CO3
CO4
CO5
CO1
CO2
31

ENG1012

Communicative
English

CO3
CO4

CO3

Develop skills to comprehend, analyze and review creative works.
Enhance the listening skills of the learners by exposing them to documentaries,
speeches etc.
Make better lifestyle choices to increase your health and wellness for life.
Ability to follow sound morals and ethical values scrupulously to prove as good
citizens
Understand how a habit becomes an addiction; its effects and prevention.

CO4
CO5

Understand the negative health impacts of certain unhealthy behaviours.
Identify and portray ethical behaviours and values consistent with the health.

CO1

organize, present and interpret statistical data, both numerically and graphically
perform regression analysis, and compute and interpret the coefficient of
correlation
use various methods to compute the probabilities of events

CO5
CO1
CO2
32

HUM1032

Ethics and Values

CO2
33

MAT1012

Statistical Applications

CO3
CO4
CO5

34

MMA1007

analyse and interpret data using appropriate statistical hypothesis and
parametric testing techniques

CO2

apply statistical quality control techniques
Implement the media knowledge on society, environment, culture, broadcasting
and media.
Understand the knowledge of natural resources, social issues and bio-diversity.

CO3

Expand the knowledge about the concepts related to media

CO1
Role of Media in
Environmental Studies

Strengthen the informal, formal and creative writing skills of the learners in
social media.
Communicate clearly and precisely in formal and informal contexts.
Describe and narrate incidents with clarity, coherence suitable for purpose and
audience.
Familiarize learners with basic and fundamental principles of formal
communication.
Engage the learners in academic, business, formal and informal communications
activities.
Strengthen the informal, formal and creative writing skills of the learners.

CO4

Be aware of social implications, media exposure and its uses in globalization
among media audiences.

CO5

Gain knowledge on global culture and media operations

CO1
CO2
35

MMA3098

Comprehensive Exam

CO3
CO4
CO5

36

MMA3099

Capstone Project

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

CO5

Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results
Document the results in the form of technical report / presentation

CO1

Enhance their social quotient

CO2

Demonstrate their creative abilities

CO3
CO4

Develop team working capabilities
Develop a holistic approach for healthy life

CO1

Students will be able to solve problems of Quantitative Aptitude.

CO2

Students will be introduced to Logical Reasoning questions.

CO3

Students will learn the strategies to solve Verbal Ability questions.

CO4

CO2

Understand the importance of ethics and values.
Demonstrate critical thinking skills, such as problem solving related to their
subject matters.
Demonstrate competency in verbal, quantitative and reasoning aptitude.

CO3

Perform good written communication skills.

CO4

37

38

EXC4097

STS1011

Co-Extra Curricular
Basket

Soft Skills

CO1
39

STS2011

Soft Skills

Demonstrate knowledge of the fundamental requirement of Art and
design.
Demonstrate basic graphics and web design techniques.
Explore the modelling and lighting concepts
Mastering the concepts of digital cinematography.
Understand the concept of various visual effects and compositing
techniques.

40

STS2012

Soft Skills

CO1
CO2
CO3
CO1

41

STS3003

Soft Skills

CO2
CO3
CO1

42

STS3011

Soft Skills

CO2
CO3

Interact confidently and use decision making models effectively.
Deliver impactful presentations.
Be proficient in solving quantitative aptitude and verbal ability questions
effortlessly.
Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly.
Communicate the message to the target audience clearly.
Enabling students to use relevant aptitude and appropriate language to express
themselves.
Will be introduced to basic concepts of Quantitative Aptitude, Logical reasoning
and Verbal ability.
Will develop and apply effective problem-solving skills.
Will be able to read and demonstrate good comprehension of text in areas of

Programme Name :

B.Arch (Bachelor of Architecture)

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply them to identify,
formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with realistic constraints,
including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for engineering
practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with engineering community and
society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes
1

2
3

Understand architecture through the knowledge of building sciences, civil engineering technology, pure
and applied arts, and environmental studies, historical, cultural, socio-economic and legal parameters
related to the built environment.
Analyse and Evaluate built form and environmental needs pertinent to a specific context and apply the
knowledge of architecture in providing directions for responsible development intervention.
Create sustainable architectural design solution to meet societal needs.

Course Outcomes

S.No

Course
Code

Course Name

Course
Outcome CO Statement

CO1

1

ARC1013

Basic Design Workshop

CO2

Experiment elements of design, and perception of space.
Understand concepts of architecture: space, form, enclosure and quality of
space, principles of design like harmony, symmetry etc. and their
application.

CO3

Develop interrelationship of architectural space to form, structure, and
materials to help students develop a visual and tacit structural
understanding through models and installations.

CO4
CO5

Experimental understanding of colours, textures and compositions. To
draw inspiration and clues from nature and real world situations
Apply basic design principles to abstract spaces and create product design

CO6

Investigate forms and spaces through exercises in geometry and other
methods by experimenting with models

CO7
CO1
CO2
2

ARC1014

Visual Arts-Basic Skill
Development

CO3
CO4
CO5
CO6
CO1

3

ARC1015

Basic Architectural
Graphics

CO2
CO3
CO4
CO5
CO1
CO2

4

ARC2001

Strength of Materials

CO3
CO4
CO5

5

ARC2006

Advance Architectural
Graphics

CO1
CO2

Evaluate the Elements of design and relationships, anthropometrics,
human activity and the use of space
Obtain the skill of observation
Understand the basic technical skills in the visual formats of drawing,
colour and design and acquire the skill of visual communication.
Understand concepts of colour, scale, proportion, composition and related
attributes of visual imagery.
Identify and explain the various mediums and methods/processes used in
the creation of two-dimensional and three-dimensional artworks
Be competent with a variety of common illustration media and develop
hand-mind coordination
Think and create innovative designs.
To understand basic architecture drafting principles and techniques.
To understand the meaning of lines and lettering in graphic
communication
To produce technical drawings required for architectural representation.
Able to distinguish different geometric shapes and their projections.
To visualize, understand and document spaces using various methods of
measure drawing.
Practice shear force and bending moment computations and construct
shear force and bending moment diagrams
Compute bending stresses and deflection in determinate beams
Evaluate theories to design columns and understand effect of eccentric
loading.
Analyse the structural concept of indeterminate structures and Combined
loading
Understand the Theories of failure
Prepare plan, elevations and sections of a building with proper
representation of building elements.
Prepare different types of views such as isometric, axonometric and 1 2
and 3 point outdoor and indoor perspectives.

CO3
CO4
CO5
CO6
CO1
6

7

ARC2003

ARC1019

Construction
Technology – Raw and
Processed Natural
Materials -Theory

Principles of Structures

CO2
CO3
CO4
CO1
CO2
CO3
CO4
CO5
CO6

CO3

Understanding the rural ecosystem through anthropocentric surveys and
architectural documentation
Analyzing the physical, socio-economic, environmental, visual and spatial
characteristics of rural settlements towards identifying problems and
potentials requiring strategic goals and objectives for implementation.
Providing appropriate architectural design solution to solve identified
problems and harness available potentials.

CO1

An understanding of the concepts of cement and concrete as a building
construction material.

CO2

Ability to use concrete as a versatile material in different contexts and
innovatively in simple projects.

CO3

Knowledge of properties of ferrous and non-ferrous metals as materials for
buildings.

CO1
8

9

ARC3001

ARC3003

Architectural Design Rural Studies

Construction
Technology – Concrete
and Steel

Draw sciography for different types of forms, vertical and horizontal
surfaces.
Draw shadows on plan and elevation of a building based on sun-angles.
Prepare a perspective view with sciography
Prepare architectural presentation drawings.
Identify building’s primary, physical, structural and functional aspects.
Students will be able to understand naturally occurring materials and their
properties for application in building construction.
Evaluate various types of natural building materials and construction
techniques.
Appraise vernacular building materials and construction techniques
Understand principles related to physics, relevant to structural design.
Determine simple stresses and strains
Apply structural principle to real time analogies.
Understand the Types of structures and structural loads
Analyse trusses and frames
Evaluate various building materials that can be used for various
components of buildings

CO2

10

11

12

ARC1019

ARC1016

ARC4001

Principles of Structures

Study Tour 1

Architectural Design Community

CO4

An understanding of possibilities of steel as an important building
construction material.

CO5

Ability to use metal innovatively in building projects

CO1

Understand principles related to physics, relevant to structural design.

CO2

Determine simple stresses and strains

CO3

Apply structural principle to real time analogies.

CO4

Understand the Types of structures and structural loads

CO5

Analyse trusses and frames

CO6

Evaluate various building materials that can be used for various
components of buildings

CO1

Develop knowledge, awareness and understanding of contexts of
architectural development from a theoretical and historical standpoint.

CO2

Develop the ability to critically evaluate and contribute to any discussion
on architectural theory/history.

CO3

Develop knowledge, understanding and awareness of historical
development of structures, construction systems and elements leading to
contemporary concerns.

CO4

Ability to apply understanding of historical precedent toward
contemporary issue.

CO5

Display an ability to analyse built form in respect of historic context and
display an understanding of research methodologies and the ability to
communicate/display findings.

CO1

1. Understanding the community ecosystem through research work, field
visits and seminars.

CO2

2. Analyzing the physical, socio-economic, environmental, regulatory,
visual and spatial characteristics of housing design.

CO3

3. Providing context-specific architectural design solution to meet specific
community needs.

CO2

To understand Aluminium and glass as construction materials and their
properties for application in building construction
To demonstrate application knowledge of Finishing and speciality
materials.

CO3

Choose materials for wall cladding, Acoustic and thermal insulation based
on specific purposes

CO4

Identify different types of Paints, varnishes, adhesives and sealants for
varied uses

CO1
13

ARC4002

CONSTRUCTION
TECHNOLOGY ALUMINIUM, GLASS
& FINISHES

CO2

Understanding the gamut of institutional buildings through research work,
field visits and seminars and identifying sites for specific typologies.
Analysis of sites and building programs including the physical,
environmental, regulatory, visual and spatial requirements for designing
specific institutions.

CO3

Providing context-specific architectural design solution to meet specific
institutional needs.

CO1

be able to understand different types of interior elements in a building.

CO2

be able to understand and analyze the type of materials which are used in
the interior design of residential buildings.

CO3

be able to understand and analyze the type of materials a good
understanding of type of materials which are used in the interior design of
buildings used for mercantile activities.

CO4

be able to understand and analyze the type of materials used in the interior
design of core industry, healthcare, and educational buildings.

CO5

Have a good understanding of infrastructure required for washrooms,
server rooms, control rooms, security systems, and service rooms.

CO6

Have a good understanding of the materials used in exterior infrastructure
elements such as roads, pathways, yards, street furniture, drains, and ducts
and also in landscape.

CO1
14

15

ARC5014

ARC5002

Architectural Design Institutions

Construction
Technology – Interior
and Landscape

16

17

18

ARC2016

ARC5003

ARC1017

Study Tour 2

CO1

Develop knowledge, awareness and understanding of contexts of
architectural development from a theoretical and historical standpoint.

CO2

Develop the ability to critically evaluate and contribute to any discussion
on architectural theory/history.

CO3

Develop knowledge, understanding and awareness of historical
development of structures, construction systems and elements leading to
contemporary concerns.

CO4

Ability to apply understanding of historical precedent toward
contemporary issue.

CO5

Display an ability to analyse built form in respect of historic context and
display an understanding of research methodologies and the ability to
communicate/display findings.

CO1

1. Understanding the nomenclature, graphics symbols, formats,
conventions and compositional clarity associated with working drawings.

CO2

2. Understanding architectural detailing and planning refinements
including engineering systems integration

CO3

3. Produce construction drawings for a specific project.

CO1

Understand the uniqueness of architectural profession and ethics and
associated services

CO2

Get familiarized with the various roles and responsibilities of COA and
IIA and various Architectural Design competitions

CO3

Understand the fee structure and legal legislation that are associated with
architectural practice

CO4

To demonstrate understanding of legal and documentation practices as
applicable to the architectural profession.

CO5

To provide understanding of globalization and relationship with allied
professionals.

Architectural DesignDigital Design

Professional Practice

CO2

1. Apply the nomenclature, graphics symbols, formats, conventions and
compositional clarity associated with architectural drawings, models and
reports.
2. Understanding statutory documentation pertinent to architectural
projects

CO3

3. Understand office administrative practices and protocols.

CO4
CO5

4. Develop collaborative working skills.
5. Understand the relationships between architectural design and site
execution.

CO1

1. Analyze a contemporary urban development need and formulate a
building program in a specific context.

CO2

2. Analyze sites and develop built forms incorporating physical,
environmental, regulatory, visual and spatial requirements.

CO3

3. Generate architectural project drawings and models using advanced
design communication tools.

CO1

1. Understanding the morphology of city structure through history and
analyzing the factors influencing city growth.

CO1

2. Choosing urban precincts for development interventions through a
series of field studies and analysis.

CO3

3. Providing urban design and development solution to meet contextspecific needs.

CO1

1. Analyze a contemporary architectural or planning development need
and formulate a development program in a specific context.

CO1
19
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21

22

ARC3099

ARC4012

ARC5015

ARC5005

Internship

Architectural Design Complex Typlogies

Architectural DesignUrban Transformation

Architectural Thesis

CO2

CO3

2. Choose a focus area, tangible or intangible, for implementation within
the realm of the project
3. Analysis of sites and building programs including the physical,
environmental, regulatory, visual and spatial requirements for designing
specific projects.

23
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ARC2005

ARC5016

ARC1007

ARC1008

CO4

4. Generate architectural project drawings and models using advanced
design communication tools.

CO1

1. To understand anthropometrics and built form configuration as relevant
to application related to personal space and concepts of positive and
negative space and elements which define them.

CO1

2. Evaluating existing examples correlating human anthropometrics and
spatial relationship using visual tools like drawing and models.

CO3

3. Designing personal spaces using architectural elements and
anthropometric principles

CO1

Understand the components of specification

CO2

Assess Detailed specifications for civil works, Building services,
infrastructure, interior and landscape Design

CO3

Prepare estimate of cost for works. Evolve rates for various building
works based upon given parameters

CO4

Analyse the rates for various items of work

CO5

Understand the application of computation tools in estimation

CO6

Evaluate the processes of Estimation and Specification

CO1

Understand the architectural developments from Ancient to Industrial
period, recognize significant buildings, monuments, and built
environments and distinguish their key characteristics.

CO1

Understand the cultural, socio-economic, political, technological, and
environmental context that influenced the developments from Ancient to
Industrial period.

CO3

Analyze the architectural developments by studying the matrix of ideas
and technology

CO1

Appreciate of aesthetic qualities beyond the architecture

CO2

To comprehend the relationship between the arts and built environment

CO3

Analyse the techniques, art forms and styles

Architectural Design Spatial Understanding

Quantity Serveying and
Estimating

History and Theory of
Architecture - Ancient
to Industrial

Art Forms Appreciation
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30

ARC1009

ARC1018

ARC1020

ARC1021

Ideation

Theory of Landscape
Design

Human Settlements and
Vernacular Architecture

History and Theory of
Architecture - Medieval

CO4

Evaluate the various forms of art and the works of Artists and appreciate
them in the context of culture and sociological perspective

CO1

Understanding the qualities of Design problems and solutions

CO2

Evaluate ideas in the realms of music, art, sciences into physical
manifestations through a process of inspired thinking and interpretation.

CO3

create solutions to real world problems by thinking laterally

CO1

Understand the evolution of gardens and Landscape design theory with
examples from around the globe.

CO2

apply design theory to solve practical issues along with achieving
proficiency in producing conceptual designs & basic design detailing.

CO3

Provide knowledge about the industry standards in the use of digital
presentation means for Analysis and designing purposes.

CO1

Understand and appreciate of vernacular architecture.

CO2

Understand of the methods available to analyse and date vernacular houses
and spatial arrangement

CO3

Recognise the style, form and period to which the architecture of a house
relates.

CO4

Analyse the evolution of human settlements through history and conclude
solutions towards sustainable settlement

CO1

Understand the physical characteristics of different built environments
through history.

CO2

Will have an understanding towards evolution of architecture in the
medieval era and its influence upon current built forms.

CO3

Will have an understanding of the methods available to analyse the social,
economic, religious and political influence upon architecture

CO4

Will be able to distinguish the style, form and period in specific
geographic location to which the architecture belongs to

CO5

CO1

Will be able to evaluate the spatial configurations across history with
comparative analyses of different physical forms and demonstrate ability
to correlate societal behaviour and architectural outputs.
Understand principles related to physics, relevant to structural design and
the different concepts of RCC structural elements and their role in
building design.

CO2

Analyse different structural design depending on various theories of load
mechanism.

CO6

31

ARC1022

Architecture Structural
Design - Concrete

CO3

CO5

Evaluate and optimize the suitable structural elements for design.
Design different structural elements including beams, columns, footing
and slabs.
To equip students with skills in evaluating the usability of Thumb rules
and standard design codes in designing structural systems and building
components

CO6

Evaluating the load bearing capacity of the structural elements.

CO1

Understand the different water resources, their qualitative and quantitative
aspects and types of water recharge and drainage phenomenon occurring
in nature.

CO2

Understand the numerous aspects associated with water treatment and its
distribution for public use and selected mechanical equipment’s for water
distribution in buildings.

CO4

32

ARC1023

Building Services Plumbing and Sanitary

Will be able to distinguish specific elements and differences depending
upon aesthetics or structure.

CO3

CO4

Analyse the arrangement of sewerage systems and relate the Rural and
Urban Sanitation systems. Understand the Sources of generation, methods
of collection, its treatment and disposal, Sanitary requirements and
regulations as per building codes.
Apply the knowledge in evolving Plumbing layout, fire fighting system
layouts for buildings as to know the intricacies involved in planning and
design services

33

ARC1024

Computer Graphics Skill Development

CO1

convert architectural ideas into drawings using digital software

CO2

Understand and evaluate the spatial quality of a building using digital
simulation tools

CO3

compose and present architectural ideas in an effective format.

CO1

Developing the ability to perceive, analyse and represent basic site data
required during the design process.

CO2
34

35

36

37

ARC1025

ARC1026

ARC1027

ARC1028

Environmental Studies Site Planning,
Landscape and
Climatology

CO3

Understand the vegetation types and landscape services
Understand the various climatic factors and their influence in building
design

CO4

Analyse the different design parameters and characteristics of built
environment that have to be practiced for different climatic zones of India.

CO5

Summarize various types of survey and the technologies for site planning
and landscaping

CO1

Analyse an interior space through its user requirement and propose design
based solutions

CO2

Apply elements and principles of visual design (in 2D and 3D problems)
using a wide range of illustration and drawing techniques.

CO3

Understand the principles of sustainability in interior design.

CO1

Analyse and design furniture through its various components such as
material, structure and style.

CO2

Understand and implement sustainable concepts in furniture design.

CO3

Develop skills to understand the process of furniture design production.

CO1

Develop knowledge, awareness and understanding of contexts of
architectural development from a theoretical and historical standpoint.

CO2

Summarize writings and sketches, photographs with content capturing the
architectural, cultural, social, physical, economic dimensions of various
travel locations.

Interior Design

Furniture Design

Architectural Travel
Studies - 1

38
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40

ARC1029

ARC2004

ARC2017

CO3

Develop Sketches and critical writings of observations during the travel
process.

CO1

Develop knowledge, awareness and understanding of contexts of
architectural development from a theoretical and historical standpoint.

CO2

Summarize writings and sketches, photographs with content capturing the
architectural, cultural, social, physical, economic dimensions of various
travel locations.

CO3

Develop Sketches and critical writings of observations during the travel
process.

CO1

Obtain the skill of observation

CO2

Understand the basic technical skills in the visual formats representation

CO3

Understand concepts of colour, scale, proportion, composition and related
attributes of visual imagery.

CO4

Identify and explain the various mediums and methods/processes used in
the creation of three-dimensional artworks

CO5

Be competent with a variety of common illustration media and develop
hand-mind coordination

CO1

understand towards evolution of architecture in today’s context

CO2

understand the methods available to analyse the social, economic,
geographic and technological influence on architecture

CO3

Recognise the style depending on the school of design or architect that has
been designed by

Architectural Travel
Studies - 2

Visual Arts - Advanced
Skill Development

History and Theory of
Architecture Contemporary

CO4
41

ARC2018

Architecture Structural
Design- Composite

CO1

Complete knowledge about pioneer architects and their design approach
Evaluate and optimize the suitable structural materials and elements for
design

CO2

Design different structural components like steel columns, girders, Steel
and Timber Trusses

CO3

Design reinforcement for various structural components simple beams,
columns, trusses

CO4

Evaluate force systems to create structure systems

CO5

Analyse the architectural applications of prestressed concrete

CO1

Summarize knowledge on various services like, electrical, lighting and
security systems involved in buildings

CO3

Identify the basics of electrical systems and various electrical installations,
lighting principles, security systems and their installations needed to
coordinate the different services involved in
construction as designer
Apply the knowledge of air conditioning in calculating air conditioning
loads for different spaces and working out air distribution systems for
building typologies

CO4

summarize the knowledge of vertical transportation systems to design the
vertical services like elevators, escalators and travelators for varied
building typologies

CO5

Choose appropriate design strategies of acoustics to achieve optimum
standards of comfort within a built environment

CO6

compare and comprehend the integration of various services like,
electrical, lighting ,Heating , Ventilation ,Air Conditioning, vertical
transportation, acoustics and security systems involved in buildings

CO1

understand an overview of architecture and its building types as an
integral evolution and emergence of social, cultural, economic, climatic
and ideational underpinnings.

CO2

understanding towards evolution of architecture in today’s context

CO3

recognise the style depending on the school of design or architect that has
been designed by.

CO2
42

43

ARC2019

ARC2020

Building Services
Mechanical and
Electrical

History and theory of
architecture-Industrial
era

CO5

understand cultural, social, economic, technological issues in society
impacting architecture.
To conceptually study evolution of building types and construction
Practices.

CO1

Examine Conceptual and basic Massing studies using 3D computer
applications.

CO2

Develop drawings with application software relevant to architectural
design studio and investigation of gaming exercises in the digital domain
to realize optimal outputs in applied situations

CO1

understand different aspect related to sustainability in building design
such as analysis of climate, designing of shading devices, incorporation
and quantification of daylighting

CO4

44

45

ARC2021

ARC2022

Advanced Digital
Graphics - Skill
Development

Applied Climatology

CO3

Understand the need for thermal comfort and its components as well as its
assessment in buildings.
Select appropriate materials for construction of a building for a given
climate.

CO1

Understand the wide variety of procedures, ideas and innovations in
making models with different materials.

CO2

Creation of Hands- on products demonstrating execution of artistry and
hand- eye coordination

CO2

46

ARC2023

Arts And Crafts
Workshop

CO1

47

ARC2024

Urban Ecology

CO2

CO3

Understand the nature, elements and characters of Urban Ecosystems
Provide sustainable solutions with unique identification frame work for
natural environment and human community while preserving harmony
with ecosystem.
Formulate political, social and technological resources to implement
action plans to provide healthy urban habitat into nature with systematic
balancing.

48

ARC3004

CO1

Holistic understanding of how different building systems (plumbing,
sanitary firefighting, electrical, lighting, transport system and acoustical
treatment) are integrated into architectural design process based on the
standards and empirical analysis.

CO2

Analyse a case study and garner information on how different services are
integrated in building which will aid in designing of services for buildings.

Design of Services

CO1

Understand sustainable and green rating standards stipulated for building
services as per National and international building codes and apply them
in the designing of services.
Understand about the earlier type of settlement patterns and different
ancient civilizations across the world that emerged during the period of
3500-1500BC.

CO2

Understand about the developments of architecture in India, Babylon,
Greece , Rome and China during 1000BC-200AD time period through the
study of prominent structures build in respective geography.

CO3

Understand about the selective monuments of sacred architecture across
Europe, India and Japan.

CO4

Understand about the selective monuments constructed during byzantine
period and Rock cut architecture.

CO1

Understand the fundamentals of light, its source and designing of
electrical lighting for different building typologies.

CO2

Analyse building spaces and give design proposals pertaining to the
aspects of lighting and acoustics.

CO3

Understand the physics and basics of sound, its propagation in spaces,
acoustical defects of spaces and there mitigation and rectification.

CO4

Understand about acoustical compliance of different facilities as per
different codes.

CO5

Competence in selecting appropriate products and material for lighting
and acoustical design of spaces.

CO3

49

50

ARC3006

ARC3007

History and Theory of
Architecture - Ancient

Architectural
Illumination And
Acoustics

51

ARC4004

CO6

Analyse the source and the types of noise in and around the buildings and
to provide suitable noise control or sound reinforcement

CO1

Understand about different types of housing.

CO2

Understand about development principles and movements post world war.

CO3

Understand about how sustainable principles, technologies and materials
are applied in housing design.

CO4

Understand about large scale housing, institutional housing development
and the issue related with informal settlements.

CO1

To understand the scope, nature of urban design as a discipline,
components of a city and the factors affecting urbanism.

Housing

CO4

To analyze the evolution of historic urban form and space in various
national and international context.
Understanding evolution of cities and Contemporary Practices in Urban
Design through examples from world renowned urban design theorists and
planners.
Analyze qualities of spaces across different urban contexts at multiple
scales.

CO5

Understanding the concept of Urban renewal, Urban design schemes from
statutory and non- statutory bodies, models by prominent designers for
Urban revitalization projects.

CO1

Understand the components involved in the management of construction

CO2

Understand about the monitory issues, mandatory safety precautions and
procedures involved in the construction projects

CO3

Overview of the different project financing types involved in the
construction projects

CO2
52

53

ARC4005

ARC4006

Urban Design

Construction
Management

CO3

CO4
CO5

Understand the process of estimation the quantities and cash flow
associated with construction projects.
Create a basic network diagrams and project scheduling using CPM and
PERT

CO1

54

ARC4007

Urban and Regional
Planning

CO2

Understand how town planning evolved from ancient to industrial era.
Understand evolution of town planning models evolved in India and also
town planning models proposed by several prominent researchers and
planners.

CO3

Understand about different essential aspects related to town planning such
as land-use, road network, urban nodes and their respective issues.

CO4

Understand different types of urban development’s associated with urban
planning

CO1

Understand about planning institutional frame work, types of planning,
regulatory mechanisms and laws applicable in developing urban area.
Formulate a specific research study, an integral part of architectural thesis
project by analyzing architectural case studies by applying research
methods.

CO2

Evolve an outline of research study by critically analyzing pertinent
architectural case studies with the help of models and drawings.

CO3

Present the analysis and the outcomes of the research study through
models and a short report exhibiting standards of technical writing.

CO1

Understand different typologies of special construction techniques
employed in buildings and built environments.

CO2

Comprehend advance construction techniques using concreted and steel.

CO3

Understand several types of equipment used in the preparation,
transportation of materials used in different types of construction.

CO4

Understand and analyzed types of construction techniques used in
improving the lifespan of the old buildings.

CO6

Understand different steps involved and measures required in the
management of constructions.

CO6

Understand different aspects and technologies involved in the construction
of High-rise buildings, impact of construction on environment and cost
effective strategies adopted.

CO5

55
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ARC4008

ARC4010

Architecture Focus
Study - Research Skills

Advanced Building
Construction and
Technology

57
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ARC4013

ARC4016

Architectural
Photography and
Journalism

Modern Architectural
Thought

CO1

1. Understand how building environment could be presented and described
through photography and journalism as mediums.

CO2

2. Understand how to critically appraise the works of renowned
architectural photographers and journalists.

CO3

3. Develop skills on writing articles about architecture for different genre
of media such as national newspapers, Television, films, architectural
journals, interviews and biographies, thematics.

CO4

4. Understand how present social media and digital technologies could be
utilized for architectural photography and journalism.

CO1

Understand about the association and influence of philosophy of an
individual and group on architecture and architectural Ideation.

CO2

Understand innovative architectural styles initiated by famous architects
during early periods of 19th century.

CO3

Understand modern architectural philosophy originated in Europe and
United States.

CO4

59

60

ARC4017

ARC4018

Architectural
Enterpreneurship

Structural Systems
Evolution

CO5

Understand the architectural philosophy in the Asian and national context.
Understand the architectural philosophy postmodern and Hi-tech
architects.

CO1

Differentiate between entrepreneurship versus paid employment and types
of companies.

CO2

Understand components involved in the starting an architectural
entrepreneurship in Indian

CO3

Understand components associated with architectural entrepreneurship
ecosystem

CO1

Understand about the structural forms, tools, resources and techniques
used in the construction of primitive dwelling units and rock cut shelters.

CO2

Understand about building of multi-level structures using lintel and
column elements.

CO3

Understand construction and structural techniques using different types of
bricks and mortars and Arches.

CO4

Understand different types of construction techniques using reinforced
concrete and steel employed in small to mega structures.

CO5

Understand about innovative structural systems, sustainability aspects
related to structures and construction and innovative and state-of-the-art
materials, composites and alloys used in constructions.

CO1

61
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ARC5006

ARC5008

ARC5010

Architectural
Conservation

Theatre/Film Set
Design

Visual Communication

CO2

Understand the concepts of heritage and conservation
Understand the role of various national agencies in Architectural
conservation

CO3

Analyse the components and concepts of conservation in various national
and international case examples

CO4

Apply the skills in conserving, restoring a building; apply adaptive reuse
principles to bring the structure back to life

CO5

Experiment design solution which shall be socially relevant on the
character of the city. Develop awareness and sensitivity towards heritage
and value of structures.

CO1

Understand the process and techniques for the production, performance of
theatre arts and the principles and elements of theatre arts

CO2

Understand Theatre arts in historical and cultural context

CO3

Evaluate the perceptions about and evaluations of works in theatre arts.

CO4

Understand the Techniques, technology and trends in constructing
Theatre Design and actual sets

CO1

Understand the various aspects of Visual communication and Typography

CO2

Classify types of signages

CO3

Analyse the role of Advertising in visual communication
Analyse the aspects of Visual communication design through case
examples

CO4

64
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ARC5011

ARC5012

Sustainable
Architecture

Modular Co-ordination

CO5

To translate ideas to graphic design solutions through a process of inspired
thinking and interpretation

CO6

Evaluate the scope and market trends of visual communication

CO1

Understand sustainability, its types in built environment and the
importance of environmentally, ecologically sensitive architecture

CO2

Evaluate sustainable concepts incorporated into vernacular architecture.

CO3

Analyse different types of sustainable material and technologies used to
design and construct sustainable buildings

CO4

Understand different rating method to evaluate sustainable methods.

CO5

Summarise the concepts of sustainability through case studies of
sustainable buildings

CO1

Understand about chronological evolution of the modular principles in the
west and India.

CO2

Understand the modular system used in structures which are derived from
nature and development in the engineering technology.

CO3

Understand the modular principles and application in space systems.

CO5

Understand the interrelation between, process, performance and design
potential among the components related to building systems
(superstructure and the exterior envelope).
Understand the use of modular principles in civil construction,
architectural interior design MEP system and prefabrication construction
techniques.

CO1

Understand the scope, processes, uses and concepts of accounting

CO2

Understand the maintenance methods of accounts.

CO3
CO4

Prepare of Quotations and Tenders by understanding cost accounting
understand various aspects of management accounting in construction
business

CO5

knowledge about the coordination of management accounting information
for corporate financial decision making

CO1

66

ARC5017

Accounting for
Architects

67

ARC5018

Advanced Digital
Processes For
Architects

CO6

Understand the basics of taxation.

CO1

Understand about digital strategies and innovative method adopted in the
construction industry at different stages of building life cycle.

CO2

Understand different digital tools used for building facility programming
and management.

CO4

Understand standards, benchmarking and building performance simulation
tools and different MEP based optimization systems related to buildings.
Understand about BIM related digital tools to study clash detection,
construction simulation Estimation, specifications in building
construction.

CO5

Understand the application of Generative design, Augmented realty (AR),
Artificial intelligence in designing and construction of buildings and also
tools to collaborate among different stakeholders involved in the
construction of buildings.

CO3

Business School
Programme Name: BACHELOR OF BUSINESS ADMINISTRATION (BBA)
PROGRAME LEARNING GOALS
Students will be original thinkers and creative problem solvers
Students will compete in multi- cultural environments
Students will make responsible decisions, considering stakeholders' interests
Students will analysis the managerial situations and communicate effectively foster participative team work
PROGRAME LEARNING OBJECTIVE (PLO)
PLO 1 - Students will be able to identify unique ideas, products and solutions
PLO 2 - Students will be able to understand decision making
PLO 3- Students will be able to examine global trends influencing the business environment
PLO 4- Students will be able to associate with competitive strategies for the digital market places
PLO 5- Students will be able to learn about ethical values in achieving stakeholder welfare
PLO 6- Students will be able to recognize business problems and describe alternative courses of action
PLO 7 - Students will be able to interpret and discuss results of qualitative and quantitative analysis
PLO 8 - Students will be able to summarize and express (oral and written) their views on decision
PLO 9 - Students will be able to relate to stakeholders and team members in a decision-making situation

PLO Mapping
S.No

Course Code

Course Name

PLO
PLO2

1

BMT1035

Strategic Management

2

BMT1017

International Business

PLO3

3

BMT1019

Corporate Social Responsibility**

PLO9

4

BMT1005

Business Mathematics

PLO7

5

BMT1736

Financial Accounting

PLO6

6

BMT3001

Financial Management**

PLO8

7
8

BMT3002
BMT1735

Entrepreneurship**
Introduction to Economics

PLO1
PLO2

9

BMT1006

Introduction to Information Systems

PLO4

10

BMT1007

Marketing Management**

PLO1

11

BMT1008

Human Resource Management

PLO5

12

BMT1009

Production and Operations Management

PLO6

13

BMT1010

Research Methods for Management**

PLO7

14

BMT1011

Business Law

PLO9

PLO3
PLO4
15

BMT1024

Management & Organizational Behaviour

PLO9

16

BMT1737

Management Accounting

PLO8

PLO Statement
Students will be able to understand decision making
Students will be able to relate to stakeholders and team members in a
decision-making situation
Students will be able to examine global trends influencing the business
environment
Students will be able to relate to stakeholders and team members in a
decision-making situation
Students will be able to interpret and discuss results of qualitative and
quantitative analysis
Students will be able to recognize business problems and describe alternative
courses of action
Students will be able to summarize and express (oral and written) their views
on decision
Students will be able to identify unique ideas, products and solutions
Students will be able to understand decision making
Students will be able to associate with competitive strategies for the digital
market places
Students will be able to identify unique ideas, products and solutions
Students will be able to learn about ethical values in achieving stakeholder
welfare
Students will be able to recognize business problems and describe alternative
courses of action
Students will be able to interpret and discuss results of qualitative and
quantitative analysis
Students will be able to examine global trends influencing the business
environment
Students will be able to associate with competitive strategies for the digital
market places
Students will be able to relate to stakeholders and team members in a
decision-making situation
Students will be able to summarize and express (oral and written) their views
on decision

Programme Name

:

B.Tech Bio Technology
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards
and with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret
data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1
2

3

Apply knowledge to find innovative solutions for biotechnological problems
Explore problems related to biotechnology and provide valid conclusions through
industry-academia interface
Infer the potentials and impact of biotechnological innovations for finding
sustainable ethical solutions to issues pertaining to health, environment and
agriculture

Course Outcomes

Sl.No

1

2

Course
Code

BIT 1005

BIT 1006

Course Name

CO no.

CO Statement

Biochemistry

CO1
CO2
CO3
CO4
CO5
CO6

Relate structure and function of biological molecules
Solve numerical related to practical work
Determine experiments and techniques in relationship to biomolecules
Design and propose experimental approaches to solve biochemical questions
Apply the knowledge to various field of biotechnology
Discuss research opportunities in biochemistry

CO1

Summarize the features of prokaryote and eukaryote cells, the composition
and spatial organization of the cell.

CO2

Compare different principles of how extracellular signals can reach the cell
interior, be amplified, transmitted and terminated, and exemplify how signal
routes are integrated and how specificity can be achieved.

CO3

Develop the ways in which molecular biology throws light on gene function
and the genetic regulation of cell specialization.

Cell Biology and
Genetics

3

4

BIT1007

BIT 1008

Microbiology

Principles of
Chemical
Engineering

CO4

Identify the molecular mechanisms behind DNA damage and repair.

CO5

Assess the molecular mechanisms regulating and controlling cell division and
the cell cycle and exemplify how extracellular signals affect cell division.

CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1

Demonstrate proficiency in quantitative reasoning and analytical skills.
Distinguish and compare microorganisms
Categorize, screen and preserve the industrially exploited microbes
Classify and grow microorganisms by using various culture media
Evaluate, control and inhibit the bacterial growth
Analyze the bacterial infection and contamination
Demonstrate the practical skills by using various microbiology tools
Apply the fundamental principles of chemical engineering

CO2

Examine Stoichiometry fundamentals and solve equations in relation to basic
chemical engineering principles.

CO3
CO4
CO5
CO6
CO1

5

BIT 2004

Bioinformatics

CO2
CO3
CO4
CO5
CO6

Infer the importance of sustainable and environmental considerations in
chemical processes.
Evaluate the basic requirements and principles of process plant layout and
design
Develop and interpret engineering application
Illustrate the applications of Chemical engineering in various industries
Apply knowledge of the basic concepts of biology, computer science and
mathematics
Use the information in computer modeling
Appraise structure-function relationships, database queries
Develop methodologies to rapidly reach the frontier of bioinformatics
Formulate biological big data to unlock the next big biotech discovery
Interpret sequence analysis results and what functional regions mean
biologically

6

BIT 2005

Analytical
Techniques in
Biotechnology

CO1

Define and relate the standard operating techniques of various instruments.

CO2

Compare and optimize instrumentation for bioassays

CO3

Interpret and identify the principle and applications of biological instruments

CO4

Examine test samples to know the error and for standard analysis

CO5

Experiment with analytical instruments for bimolecular estimations and their
result analysis

CO6
CO1

7

8

BIT 2006

BIT 2007

Molecular Biology

Downstream
Processing

CO2
CO3
CO4
CO5

Impart the knowledge of molecular Biology Techniques
Appraise key concepts, facts, and theories relevant to biological
macromolecules
Assess the contemporary issues in related field
Correlate the different steps in translation of genetic information.
Propose solutions to address the biotechnological problems.
Evaluate and examine recent developments in the subject.

CO6

Compare and analyze biological samples and data presented in pictorial or
numerical form.

CO1

Assess the significance of downstream processing in a bio- product separation.

CO2

Apply the knowledge of unit operations for the separation of insoluble from
fermentation broth.

CO3

Propose and design recovery and purification of biomolecules by applying
concepts of mass transfer operation.

CO4

Examine skills needed to function in modern bio separation engineering.

CO5

Design and demonstrate adsorption and chromatography processes for the
purification of bio molecules.

CO6

9

10

11

BIT 2008

BIT 2017

BIT 2020

Immunology And
Immunotechnolog
y

Industrial
Biotechnology

Chemical Reaction
Engineering and
Unit Operations

CO1
CO2
CO3

Demonstrate the skills and techniques to design a process for product
purification.
Relate various immunological components in body’s defence mechanism
Appraise of cellular functions in monitoring immunity
Make use of cellular activity in defining immune system

CO4

Translate the immune mechanisms in determining infection and
immunological disorders

CO5
CO6
CO1
CO2

Development of different diagnostic techniques and applications
Appraisal of different therapeutic techniques and applications
Design their own reactor model and setup based on the requirement
Knowledge of basics in metabolic stoichiometry and its calculations

CO3

Understand and appreciate the methods to improve the strains required for the
production of bioproducts

CO4

Optimize and formulate medium using statistical tool for the maximum
production of metabolites and biocatalyst

CO5

Learn to perform the design of thermal and filter sterilization process

CO6

Understand the overall fermentative productions of representative metabolite,
biocatalysts and biospecialty products.

CO1
CO2
CO3

Develop the rate laws for different reactions.
Design of reactors and heat exchange equipment.
Compile and interpret data and deduce detailed conclusion from the calculation.

CO4

Compare, evaluate and examine the relevance of various process equipment
designed for biological processing.

CO5

Pursue and plan R&D activities in reactor design and their applications in bioindustry.

CO6

Identify, formulate and solve engineering problems associated with smallscale and large-scale bioprocesses.

12

13

BIT 3006

Genetic
Engineering

BIT 3012

Bioprocess
Engineering and
Bioreactor Design

CO1

Design construct the recombinant vector and develop genetically modified
organisms.

CO2
CO3
CO4
CO5
CO6
CO1
CO2

Describe the pros and cons of GMOs
Apply concepts of gene cloning principles,
Restate the commercialization potentials of tool enzymes
Explain genome or pDNA mapping,
Paraphrase various methods to transfer foreign genes
Develop control strategies for bioprocess operations.
Apply reaction engineering principles for the operation of bioreactors.

CO3
CO4
CO5
CO6

14

15

BIT 1002

BIT 1009

Biostatistics

Biobusiness

Apply mass transfer concepts to design aeration and agitation for bioreactor
operation.
Design a scale up and scale down process associated with bioprocess
engineering.
Develop mathematical modeling for microbial growth.
Demonstrate technologies associated with upstream processes.

CO1

Ability to design experiments, sampling variables, analyze the biological data,
interpret and present the results in meaningful way.

CO2

Create tables and graphs for data presentation

CO3

Describe measures of central tendency and dispersion along with calculating
probability features of experiments.

CO4

Discuss the correlation between various types of data along with associated
variables.

CO5
CO6

Test hypothesis and carry out related statistical tests
Formulate designs for biological experiments.

CO7

Evaluate and interpret practically, the data acquired in biological experiments,
by the means of statistical methods.

CO1

Identify basic terminology related to biobusiness correctly and contextually

CO2

Compare the traditional and contemporary biobusiness

CO3

Construct of organisational structures and procedures in industry, company
and institute

CO4
CO5
CO6
CO1

Relate the theory, concepts and terminology of computational biochemistry with
an emphasis on organizations of biochemical components

CO2

Illustrate the major biotransformation reactions and the applications of computer
technology in biochemistry

CO3
16

BIT 1010

Computational
Biochemistry

CO4

CO5

17

BIT 1011

Social
Entrepreneurship

Examine problem statement and design business plan
Evaluate and develop critical thinking leading to innovative skills related to
business
Develop the protocol to approach funding agencies both government and nongovernment

Identify of the basic mechanism of biomolecular interaction, as well as proteinprotein interactions
Interpret the mechanism of protein-carbohydrate interactions and proteinnucleic acid interactions, as well as deriving biological function of genome
information with sequence and structure analysis towards prediction of protein
function
Develop problem solving skills and analytical thinking skills in performing
molecular docking, computer simulations and conformational analysis

CO6

Compile the patterns and mechanisms in genome evolution with evolutionary
dynamics

CO1

Analyze the impact of a social venture as the social entrepreneur and compare
successful with unsuccessful social venture.

CO2

Adapt and estimate the social impacts for respective social problems identified
during their project based learning mode.

CO3
CO4

Perceive and prioritize the requirements towards business plan proposals
Develop business models and classify their advantages over the existing models

CO5
CO6
CO1

18

19

20

BIT 2009

BIT 2010

BIT 2011

Protein
Engineering And
Design

Pharmaceutical
Biotechnology

Developmental
Biology and
Regenerative
Medicine

CO2
CO3

Classify and interpret the demands needed for solving social issues
Compare and contrast the financial outcome on their financial plans and ROI
Demonstrate advanced biophysical techniques for protein analysis, including
the capacity to discuss their relative merits and interpret data from those
techniques.
Explain rational design, purification and stability
Extending the techniques for modifying proteins

CO4

Capability to design all the steps required to produce an expression system for
a new protein.

CO5
CO6
CO1

Able to apply protein engineering knowledge for industrial applications
Familiarity with software for protein visualization and modelling.
Demonstrate the challenges in the development of new drugs

CO2

Evaluate the manpower to the biotechnology based pharmaceutical companies,
clinical trial industries

CO3
CO4

Make up to aspire as consultants in KPO healthcare industry
Build the biotechnology applications in the pharmaceutical field

CO5

Create enough knowledge to take up pharmaceutical biotechnology as a
research career to develop newer products

CO6
CO1
CO2
CO3
CO4

Illustrate the pharmacological mechanisms of pharmaceuticals and biologics
Explain an overview developmental biology and its approaches
Summarize the process of gametogenesis and fertilizations
Paraphrase the developmental process and concepts of polarity in invertebrates
Discuss the embryonic development of vertebrates including humans

CO5

Identify the factors associated with segmentation and sex determination in
animal embryos

21

22

BIT 2012

BIT 2013

Metabolic
Engineering

Industrial
Enzymology

CO6

Restate various post-embryonic developmental processes, able to discuss
aspects of regenerative medicine and able to describe real world applications
of developmental biology

CO1
CO2
CO3
CO4
CO5

Apply knowledge of mathematics, science, and engineering
Integrate modern biology with engineering principles
Analyze flux to identify nodal control
Model enzyme kinetics and metabolic fluxes along with control
Identify, formulate, and solve biochemical engineering problems

CO6

Design metabolic models to represent metabolic networks in single cells and at
the organ level

CO1

Compare and contrast the historical uses of enzyme technology with current
applications in a diverse range of industries.

CO2

Understand the kinetics of enzyme catalyzed reactions and enzyme regulatory
process

CO3

Discover new applications of enzymes. Design new processes with the use of
enzymes.

CO4

Acquire knowledge in screening and purification of enzymes.

CO5
CO6
CO1
23

BIT 2014

Proteomics

Understand the principles of enzyme modification to improve stability and
industrial catalysis
Impart the skills in Enzyme Kinetics, Immunological Techniques and
Biostatistics
Differentiate genomic and proteomic approaches

CO2

Design suitable chromatographic and electrophoretic methodologies for the
analysis of a given proteome

CO3

Distinguish the utility of different analytical techniques that can be used to
delineate the structural features of proteins

24

25

BIT 2015

BIT 2016

Stem Cell
Technology

Cancer Biology
and Informatics

CO4

Device methodologies for qualitative and qualitative analysis of the proteome
with respect to post-translational modification and molecular recognition
events involving proteins

CO5
CO6

Apply proteomic approaches to analyse the disease conditions
Infer the basic concepts of genomics, transcriptomics and proteomics

CO1

Explain the importance of the existence of stem cells in every tissue/organ,
and their immense potential in tissue/organ regeneration

CO2

Compare the levels of potency that exists between different types of stem
cells, and identify their commitment toward restricted lineages

CO3

Identify the roles of various epigenetic modifications in the determination of
stem cell fates in both normal and disease conditions

CO4

Examine the roles of cell signaling pathways in early embryonic development,
as well as in adult health and disease (dysregulation) states

CO5

Demonstrate the importance of the role of stem cell niches in the maintenance
of tissue/organ homeostasis, and how an imbalance could lead to cancer

CO6

Discuss the potential of induced pluripotent stem cells in disease modeling of
tissues/organs and in future regenerative therapies and outline challenges in
contemporary stem cell-related issues.

CO1

Acquire knowledge on structure of macromolecules such as carbohydrates,
proteins and lipids

CO2
CO3

Know the organisation and biological functions of macromolecules
Students gain knowledge on carbohydrate metabolism

CO4

Understand the structure activity relationship of proteins and mechanism of
enzyme action

CO5
CO6

Know the thermodynamics of high energy compounds and energy metabolism
Know the structural organisation of membranes and ion channels

26
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28

BIT 2018

BIT 2019

BIT 2021

Food
Biotechnology

Environmental
Biotechnology

Mass and Heat
Transfer
Operations

CO1

Students should be able to use their knowledge on Biotechnology to the
science of food.

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3

Understand the basics of food sciences.
Appreciate the role of biotechnology in primary food produce.
Use their knowledge about biotechnology for production food.
Understand the principles of biotechnology applied to process food.
Understand the basics of microbial products used as additives in food.
Apply biological treatment processes to treat solid waste
Appraise the microbial potential for degradation of organic pollutants
Outline the types of bioremediation involved in wastewater treatment

CO4

Evaluate the microbial processes and growth requirements involved in
activated sludge process, nitrification, denitrification, enhanced phosphorus
removal and anaerobic digestion

CO5

Discover the role of microorganisms in processes such as biopulping and
biomining and also in producing bioproducts

CO6

Explain how plant biomass can be converted to fermentable substrates and
subsequently transformed into biofuels

CO1

Demonstrate understanding of facts on various processing technologies to
design innovative improvements based on industrial needs.

CO2

Solve problems on situations involving heat and mass transfer operations by
applying acquired facts and techniques.

CO3

Design and develop methodologies to analyse and interpret data pertaining to
heat and mass transfer.

CO4

Test theoretical concepts by planning and demonstrating experiments and to
propose their application in bio-industry.

CO5

Identify, formulate and solve engineering problems associated with heat and
mass transfer in small-scale and large-scale bioprocesses.

29

BIT 3004

Nanobiotechnolog
y

CO6

Distinguish between the available process operations and propose or justify
their application for meeting particular industrial needs.

CO1
CO2
CO3
CO4

Assess the various subject related concepts and of contemporary issues
Design and conduct experiments, as well as to analyze and interpret data
They should have critical thinking and innovative skills
They should have design thinking capability

CO5

They should have problem solving ability- solving social issues and
engineering problems

CO6

30
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BIT 3005

BIT 3007

Biological
Spectroscopy

Animal
Biotechnology

Able to account for interaction of biomolecules with surfaces of
different chemical and physical species

CO1

Get familiar with the basic concepts and physics behind the spectroscopic
techniques.

CO2
CO3
CO4
CO5
CO6

Describe and interpret the basic concepts of spectroscopy.
Analyze practical use of spectroscopy and discuss problems
Utilize spectroscopy for process monitoring and quality control.
Evaluate real life challenges and recent trend in spectroscopy.
Demonstrate competence in collecting and interpreting data in the laboratory

CO1

Appraise the importance of animal cell culture techniques in the development
of novel drug, cell and gene therapy products

CO2

Make use of the various techniques in cell line authentication and
characterization, and identify contaminations in cell culture

CO3

Select from different gene delivery methods that are currently available based
on the type of target tissue involved

CO4

Compare different methods used in assisted reproduction and identify the
challenges in natural method of conception

CO5
CO6

32

BIT 3008

Plant
Biotechnology

CO1

Acquire key concepts on the physiological processes and genome organization
in plant

CO2

Able to apply plant tissue culture and transgenic technology to develop
genetically engineered crop plants

CO3
CO4
CO5

BIT 3009

Forensic Science
and Technology

Design and develop innovative applications in the field of genetic engineering
(J component)

CO1

Explain the basic terminology for forensic science correctly and contextually.

CO2

Infer at an introductory level, the organizational structures and procedures
within forensic sciences.

CO4
CO5

34

BIT 3010

Food Process
Technology

Learn the various components involved in developing transgenic plants
Illustrate production of new bio-molecules in plant using transgenic
technology
Compare and apply molecular marker technology in plant breeding

CO6

CO3
33

Apply the principle of gene targeting methods used in the generation of animal
models for biomedical research
Make use of the concept about molecular techniques in animal conservation

Demonstrate knowledge and understanding about concepts, principles and
significance of impression evidence.
Translate the practices behind collection, analysis and interpretation of
evidences
Demonstrate the capabilities in theory, laboratory techniques in analyzing
body fluids, computer analysis and other evidence analysis.

CO6

Identify the role of the forensic scientist and physical evidence within the
criminal justice system

CO1

Students should be able to use their knowledge on biotechnology to the
science of food.

CO2

Understand the scope of food processing.

35

BIT 3011

Plant Cell and
Tissue Culture

36

BIT 4001

Bioprocess plant
design, Economics
and Optimization

37

BIT 4002

Medical
Diagnostics

CO3
CO4
CO5

Appreciate the principals involved in food processing.
Use their knowledge for understanding preservation of food.
Understand the principles of nano- technology applied to process food.

CO6

Understand the basics of quality control and assurance practiced in food
processing.

CO1

Illustrate the basic concepts of aseptic growth conditions and propagation
techniques

CO2

Interpret the use different sterilization techniques in appropriate condition

CO3

Acquire the capabilities of usage on appropriate synthetic media and explants
for PTC

CO4

Make use of in vitro and plant physiological factors influencing the growth
and development

CO5

Utilize the techniques on commercial micropropagation, production and
germplasm conservation.

CO6

Formulate the practical skills and confidence on scale up of secondary
metabolite production

CO1

Apply chemical and process engineering knowledge to the design of a process
plant.

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4

Determine the feasibility of a process for chemical and material manufacture
Apply the operation research concept in biological systems
Assess the economic/profitability of a process
Design a safe and environmentally acceptable process
Develop individually or as a team on process and equipment design
To understand the basis of clinical and haematological tests
To be familiar with the techniques in histopathological laboratory.
To acquire knowledge to diagnose to common infections
Knowledge of recent rapid diagnostic tests

38

BIT 4003

Molecular
modeling and drug
design

CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6

To understand the diagnostic techniques using immuno-cytochemistry
Know the basis of common imaging techniques and their applications
Classify the quantum mechanics and various approximation method
Explain the protein structure and function
Analyze biomolecules with various molecular mechanics force fields
Create the bioactive molecules in the process of drug discovery
Apply the industry problem related to molecular modeling
Apply the industry problem related to drug designing

CO1

Understand the multidisciplinary aspects in tissue engineering and its
usefulness to solve healthcare problems

CO2
39

BIT 4004

Tissue Engineering CO3
CO4
CO5
CO6

40

BIT 4005

Genomics

Identify sources of cells, bioactive molecules and materials
Design and develop scaffolds using conventional and advanced fabrication
methods
Evaluate biological outcomes of tissue engineering strategies
Understand the regulatory aspects to commercialize products
Define site and patient specific applications

CO1

Students will acquire knowledge about genomes, sequencing techniques and
functional analytical approaches

CO2

Will be able to understand recent advances in genomics, transcriptomics,
metabolomics and proteomics

CO3

They will be able to integrate various information from genomic and
proteomic databases for modeling.

CO4
CO5

Students will learn usage of bioinformatics and genome databases
Students will be able to acquired knowledge in application of genomics in
pharma, food and agri, bioprocess industries and in medical biotechnology
field.

CO6
CO1

41

BIT 4006

Neurobiology and
Cognitive Science

To develop the ability to formulate and investigate genomic research
questions, and to effectively communicate such questions, methods, and
results.
Define the molecular, cellular, and tissue-level organization of the central and
peripheral nervous system

CO2

Relate the properties of individual cells to their function in organized neural
circuits and systems

CO3

Understand the properties of cells that make up the nervous system including
the propagation of electrical signals used for cellular communication

CO4

Have a basic understanding of neural pathology and pathogenesis.

CO5

Acquire a firm grasp of the basic conception of the mind and brain that defines
the discipline of cognitive science.

CO6

Formulate a research question and design an original research plan to address
an original research question

Programme Name:

Bachelor of Computer Applications (BCA)

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issues.
PO_02: Having problem solving ability- solving social issues and computer domain specific problems
PO_03: Having adaptive thinking and adaptability
PO_04: Having a clear understanding of professional and ethical responsibility
PO_05: Having cross cultural competency exhibited by working in teams
PO_06: Having a good working knowledge of communicating in English
PO_07: Having interest in lifelong learning

Program Specific Outcomes
1
2

To assimilate technical knowledge in diverse areas of computer applications with practical competencies.
To acquire technical and professional skills that support career growth and higher educational
opportunities

Course Outcomes

S.No

Course
Code

Course Name

Course
Outcome CO Statement
CO1
CO2
CO3

1

2

ITA1001

ITA1002

Computational
Thinking

Gain the experience in applying computational thinking skills to a variety of
real world problems.
Develop an algorithm for specific problems
Develop the mathematical foundation to analysis the algorithms

CO4

Analyze worst-case running times of algorithms using asymptotic analysis.
Analyze the time complexity of various algorithms.

CO5

Derive and solve recurrences describing the performance of divide-andconquer algorithms.

CO6

Verify the correctness of algorithms using inductive proofs and invariants.

CO1

Demonstrate knowledge of the fundamental requirement of number systems
including binary logic system.

CO2

Develop and understand the working of the Boolean algebra and the
operations of the logic gates

Digital Computer
Fundamentals

CO3

Analyze the core logical concepts to meet the challenges in implementing
the circuits

CO4

Ability to compute response of simple sequential circuits with Flip-flops,
Registers, Counters

CO5

Understand the basis requirement to design a system including memory,
ALU and basis of microprocessor

CO6

Comprehend the various methods of programming in the digital world

CO1

Familiarize with the Generally Accepted Accounting Principles and
communicate the financial condition and performance of a business.

CO2

Determine the financial condition, effectiveness and efficiency of business
operations by preparing final accounts.

CO3
3

ITA1003

Principles of
Accounting

CO4
CO5
CO6
CO7
CO1
CO2

4

ITA1004

Software Engineering

CO3

Bookkeeping the accurate records of revenue and expense to track business
finances.
Perform Bank reconciliations to match the cash balance of the bank with the
balance found on the company's financial records.
Provide information about the economic resources of a company and any
claims to these resources by other parties.
Organize and account all the financial information for easy access and
evaluation.
Ascertain the insurance claim with regard to the loss of stock due to disaster.
Demonstrate the basic of software engineering process, ethics and
development.
Understand the concept of various process models, activities and
improvement.
Analyze the various aspects of software requirement engineering.

CO4

Understand the importance of establishing the boundaries of a system and
the concept of various models.

CO5

Understand and analyze the decisions about the system architectural design
process.

CO6
CO1
CO2
CO3
5

ITA1005

Database Management
Systems

CO4
CO5
CO6
CO7

6

7

ITA1006

ITA1007

Know the features of DBMS.
Understand and Design an Entity relationship diagram for data requirements.
Understand the Relational Model, constraints and develop it.
Write Relational Algebra Expressions for the system designed.
Develop the database designed using SQL.
Write queries for the developed Database.
Redesign the Relational Model using normal forms.

CO1

The terminology and concepts of the OSI reference model and the TCP ‐ I
Preference model

CO2

Master the concepts of protocols, network interfaces and design/performance
issues in local area networks and wide area networks.

CO3

Be familiar with wireless networking concepts and identify the drawbacks of
existing protocols and will be able to propose new protocols.

CO4

Analyze the requirements of the organization and select appropriate
networking technology and architecture.

CO5

Evaluate and contrast requirements for different network platforms to
establish appropriate strategies for development and deployment.

CO6

Identify and analyze user requirements so as to utilize them in selecting,
implementing, evaluating and administrating computer networks.

CO1

Implement an appropriate planning strategy for developing websites.

CO2

Describes the strengths and weaknesses of the client-server internet
approaches to web design and implementation of the same.

CO3

Create and manipulate web media objects using HTML5 and CSS.

CO4

Create a webpage and use scripting languages to transfer data and add
interactive components to other web pages.

Computer Networks

Web Development

Implement a computer based system to meet the desired needs of the
customer with proper understanding of the critical systems development and
software testing

CO5

Create a webpage and modify the web structure using the DOM model and
utilize graphic design to enhance web pages.

CO6

Develop a responsive website that works in the cross-platform environment
and also a host and maintain that website in the real-time environment.

CO7

Develop and implement solutions to problems encountered in all phases of
the design process.

CO1
CO2
CO3
8

ITA2001

Programming In C

CO4
CO5
CO6
CO1
CO2
CO3

9

ITA2002

Software Testing

CO4
CO5

10

ITA3001

Object Oriented
Programming

Understand how core data structures are implemented.
Develop applications on various data structures using C language.
Design, document and implement a real-world client application.
Handle functions with various processing.
Analyze various approach for different types of File operations.
Practice all the concepts of C language and apply on to a specific problem
domain
Articulate the problem by following the Software Testing Life Cycle
Examine the reason for bugs and analyze the principles in software testing to
prevent and remove the bug
Exhibit various test processes for continuous quality improvement
Analyze and implement various test processes for improving the quality.
Manage the various test process.

CO6

Use practical knowledge and ways to test software understanding the tradeoffs between testing techniques.

CO7

Practice the various latest trends & technique involved in testing the software

CO1

Understand the structured and object oriented paradigm with concepts of
streams, classes, functions, data and objects.

CO2
CO3

Design a standard algorithms to solve a given real time problems.
Understand the features of C++ supporting object oriented programming.

CO4

Understand how to apply the major object-oriented concepts to implement
object oriented programs in C++, encapsulation, inheritance, polymorphism,
describe the concept of function overloading, operator overloading, and
virtual functions.

CO5

Understand and classify the inheritance with the understanding of early and
late binding, usage of exception handling.

CO6
CO7
CO1
CO2
CO3
11

12

ITA3002

ITA3006

Data Structures

Programming In JAVA

CO4
CO5

Demonstrate the use of various OOPs concepts with the help of programs.
Understand advanced features of C++ specifically stream I/O, and templates
Demonstrate knowledge of the fundamental operations and concepts related
to data structures.
Analyze the stack and queues concepts and their usage in a real application.
Develop various real time applications using linked list concepts.
Apply important methods in sorting to real scenarios.
Develop an optimal solution using tree concepts

CO6

Develop applications targeted for finding the shortest path using graph-based
algorithms.

CO7

Deploy the appropriate data structures, algorithms and realization to solve
simple to complex real-world issues.

CO1

Gain insight into JVM architecture and Java Programming Fundamentals.

CO2

Develop the knowledge in programming concepts such as data types, Arrays
and Control structures.

CO3

Acquire key skills to apply the major object-oriented concepts to implement
object oriented programs in Java using classes and constructors.

CO4

Design an application involving inheritance and abstract classes.

CO5

Design and implement Java Applications for real world problems using
packages and handle exceptions.

CO6

Design and built multi-threaded Java Applications.

CO7
CO8

13

ITA3007

Open Source
Programming

CO1

Gather information about Free and Open Source Software projects from
software releases and from sites on the internet.

CO2

Build and modify one or more Free and Open Source Software packages.

CO3

Develop the usage of version control system and to interface with version
control systems used by development communities

CO4

Contribute software to interact with Free and Open Source Software
development projects.

CO5

Analyze requirements of software systems for the purpose of determining the
suitability of implementing in Perl or Python.

CO6

Design and implement Perl and Python software solutions that accommodate
specified requirements and constraints, based on analysis or modelling or
requirements specification.

CO7
CO1
CO2

14

ITA3008

Operating Systems

Enhancing the programming skills using additional knowledge in I/O
streams.
Develop, test, debug and publish real time applications, by taking full
advantage of the capabilities of the Java language.

CO3

CO4
CO5

Ensuring high-quality and frequent releases of code to open source
communities.
Able to explore the fundamental components of operating system by
analyzing operating-system structure, kernel data structures and system calls.
Familiarize with process management and various policies for scheduling,
Inter Process Communication (IPC) and the role of Operating System in IPC.
Apply the functionalities of an Operating System as a resource manager,
process synchronizer and methods used to implement the different parts of
OS
Able to handle solution towards deadlock prevention and detection in
operating system environment.
Apply and use the system calls for memory management concepts and the
file system operations.

CO6

Recognize and explain operating system methods to manage Virtual
Memory concepts.

CO7

Understand and analyze the operating system’s access methods of mass
storage structures.

CO8

CO1

CO2
15

16

MAT1013

ITA1008

Discrete Mathematics
for Computer Science

M-Commerce

CO3

Recognize the Mathematical logic through the truth tables, normal forms and
predicate calculus.

CO4

Understand the notions of Boolean algebra and its minimization techniques.

CO5

Learn graph theory, shortest path algorithms, concepts of trees and minimum
spanning tree algorithms; and also implement the learned techniques to
realistic problems.

CO1

Understand the concept of e-Commerce environment, technology and
infrastructure in reinforcements of the business.

CO2

Describe the opportunities and challenges offered by M-Commerce and to
incubate new businesses.

CO3
CO4
CO5

17

ITA1009

Decision Support
System

Study the need for special purpose operating system with the advent of new
emerging technologies.
Know the basic concepts, properties and operations of sets, relations &
functions; and also analyse the proof techniques by the mathematical
induction.
Apply the basic principles of counting, permutations and combinations for
solving various practical problems.

Identify ethical issues related to Mobile communication.
Develop a mobile network over TCP/IP and WAP architecture.
Understand the various payment and security systems in M-commerce

CO6

Develop an understanding on how internet can help business growth and
Mobile information services (messaging).

CO1

Demonstrate knowledge of the fundamental elements and concepts related to
decision support systems.

CO2

Analyze the system design issues to meet the challenges in implementing
decision support systems.

CO3

Develop applications targeted for modelling management and business
performance.

CO4

Apply the important characteristic of decision support system for business
modeling.

CO5

Design decision support system using various data mining techniques.

CO6
CO1
CO2
CO3
18

ITA1010

Linux/Unix
Programming

CO4
CO5
CO6
CO7

19

ITA2003

Computer Architecture

Develop artificial intelligence or expert system applications targeted for
business intelligence and understand the knowledge management systems.
Develop a deeper understanding of operating systems, their functions and
services
Understanding the basic set of commands and utilities in Linux/UNIX
systems
Learn the Linux/UNIX library functions and system calls
Understand the effective uses of Unix utilities, and scripting languages
Effectively use Text editors for shell programs and Shell Scripts
Developing projects using C and C++ in Linux/Unix environment
Describe the work with UNIX utilities and to develop shell scripts

CO8

Provide practical familiarity with UNIX and Linux hosts and the rich set of
tools they provide to power users, operating systems specialists, network
engineers and programmers

CO1

Demonstrate basic organization and architecture of a digital computer.

CO2

Implement assembly language program for the various task involved in realtime environment.

CO3
CO4
CO5

Perform computer arithmetic operations on integer and real numbers.
Categorize the function of each element of a memory hierarchy.
Experiment the control unit operations and visualize the instruction level
parallelism.

CO6
CO1
CO2
CO3
20

ITA2004

Fundamentals Of Data
Analytics

CO4
CO5
CO6
CO7

Contextually integrate and correlate large amounts of information automatic
ally to gain faster insights

CO1

Demonstrate the knowledge of the fundamental concepts of computer
graphics techniques.

CO2
CO3
21

22

ITA2005

ITA2006

Computer Graphics

Multimedia Systems

Compare the different methods used for computer I/O mechanisms
Demonstrate meaningful patterns in the data.
Identify the need of data analytics for a domain.
Graphically interpret the data on the various models.
Identify and Implement the analytic algorithms.
Handle large scale analytics projects from various domains.
Develop an intelligent decision support system.

Design and problem solving skills with application to computer graphics.
Understand core architectural concepts of typical graphics pipeline.

CO4

Implement various algorithms to scan, convert the basic geometrical
primitives, transformations, Area filling and clipping techniques.

CO5

Provide the knowledge of display systems and interactive control of 3D
computer graphics applications.

CO6

Design an application with the various principles of computer graphics.

CO1

Demonstrate knowledge of the fundamental elements and concepts related to
multimedia systems.

CO2

Learn the authoring tools and user interfaces to meet the challenges in
working with various multimedia systems.

CO3

Animate the multimedia data considering the recent software used in
multimedia applications.

CO4

Apply the concepts learned in recording and editing to support audio and
digital movie tools.

CO5

Provide solutions for designing and producing multimedia projects.

CO6
CO7

23

24

ITA2007

ITA2008

CO1

Demonstrate knowledge of the fundamental of data communication and
Networks.

CO2

Analyze the physical layer transmission medium concepts to meet the
challenges in implementing computer networks.

CO3

Examine the applications of Medium Access control Protocol in LAN
standards and its switching methods in Networks.

CO4

Identify and analyze the data link layer error and flow control issues in
computer networks.

CO5

Provide solutions such as reliability, scalability and robustness by routing
algorithm and congestion control in networks.

CO6

Analyze, design, and implement the networks by using transport and
application layer protocols.

CO1

Demonstrate knowledge of the fundamental concepts of data mining and
knowledge discovery process.

CO2

Understand and analyze different types of data their attributes, incomplete
data, data pre-processing concepts.

CO3

Understand the applications of data warehousing, architecture design and the
implementation issues.

CO4

Differentiate and design OLAP and OLTP systems.

CO5

Analyze the general information system by applying association rule mining
algorithms.

CO6

Develop different types of classification and regression techniques on
information system to support decision making system.

CO7

Perform the various cluster analysis using different methods.

Data Communication
And Networks

Data Warehousing And
Data Mining

Develop the applications towards special effects for audio and video
designing.
Evaluate more advanced and future multimedia systems.

CO8
CO1
CO2

25

ITA2009

Cryptography

Design security protocols and mechanisms for the provision of security
services needed for secure networked applications.

CO4

Apply the security techniques and technologies in solving real-life security
problems in practical systems.

CO5

Design the security protocols and functions using different mechanism.

CO6

Develop applications targeted for message authentication codes using
different security protocols and techniques.

CO2
CO3

27

ITA2010

ITA2011

User Experience Design

Mobile Application
Development

Deploy the knowledge of fundamental related to cryptography.
Analyze and apply various security models and standards.

CO3

CO1

26

Apply the various data mining and data warehousing techniques to analyze
real world system.

CO4
CO5

Understand the methodology and concepts for creating an UX design.
Learn the practices and principles for a good UX Design.
Apply the appropriate models, Taxonomy and Change requirements for an
effective design.
Apply the UX tools for Business and Enterprise applications.
Design Models for user interface using UX form components.

CO6

Design user interface for various real time wearable devices by applying the
UX approaches.

CO7

Implement the concepts of UX interface design for a real time application
and document the step by step process.

CO1

Gain insight into android fundamentals and development tools.

CO2

Develop a new Android project with added custom layouts and shared
preferences.

CO3

Acquire key skills for developing Android applications, using various
controls, the types of navigation mechanisms available and add options menu
to the activity screen.

CO4

Learn to build application with the most useful controls and to style them
and handle input events from the user.

CO5

Enhance the user experience of a mobile application through location-based
services, social & network support.

CO6

Test, improve and organize Android application for different countries using
internationalization strategies.

CO7

Verify, debug, export the application package and prepare the mobile
application for publication.

CO8

Develop, test, debug and publish mobile applications, by taking full
advantage of the capabilities of the android framework.

CO1

Analyze the various cloud models, standards and features of cloud.

CO2
CO3
28

ITA2012

Cloud Computing
CO4

29

ITA3003

Software Project
Management

Articulate the main concepts, key technologies, strengths and limitations of
cloud computing.
Analyze and design the various types of virtualization for computation in
cloud.
Identify the architecture, infrastructure and delivery models of inter cloud
computing.

CO5

Analyze the core issues of cloud computing such as security, privacy and
interoperability.

CO6

Analyze the business requirements of cloud models and services.

CO1

Enthusiastically participate or successfully manage a software development
project by applying project management concepts.

CO2

Implement project management knowledge, processes, lifecycle and the
embodied concepts, tools and techniques in order to achieve project success.

CO3

Utilize technology tools for communication, collaboration, information
management, and decision support.

CO4

CO5

CO6

CO1

30

31

ITA3004

ITA3005

Apply project management practices to the launch of new programs,
initiatives, products, services, and events relative to the needs of
stakeholders.
Manage the scope, cost, timing, and quality of the project, at all times
focused on project success as defined by project stakeholders.
Identify and develop project goals, constraints, deliverables, performance
criteria, control needs, and resource requirements in consultation with
stakeholders.
Analyze and model requirements and constraints for the purpose of
designing and implementing software systems in HTML and CSS.

CO2

Analyze the requirements of software systems for the purpose of determining
the suitability of implementing in HTML.

CO3

Evaluate and compare designs of various responsive web pages on the basis
of specific requirements and constraints.

CO4

Design and implement AJAX and JSON solutions that accommodate
specified requirements and constraints, based on analysis or modelling or
requirements specification.

CO5

Analyze problems and synthesis suitable solutions to real world problems
using JSON.

CO6

Analyze problems and synthesis suitable solutions to real world problems
using ASP.

CO7

Apply knowledge of the strengths and weaknesses of scripting languages to
develop real time applications.

CO8

Apply knowledge to work with challenging experiments using HTML, CSS,
ASP, AJAX and JSON

CO1

Demonstrate knowledge of the fundamental evolution of Process,
Specifications of computers and its various components and applications.

CO2

Demonstrate knowledge of the Motherboards, I/O Buses and Interfaces ports
Keyboard Interface.

Scripting Languages

Computer Hardware

CO3

Demonstrate knowledge of the BIOS and Memory Standards Hard disk and
Storage Media.

CO4

Apply the various methods in Video and Audio Hardware Power Supplies
techniques.

CO5

Demonstrate knowledge of the PC Diagnostics, Testing, and Maintenance
operating process maintenance tools.

CO6
CO1

32

ITA3009

Internet Of Things

CO2

Understand the various techniques included in Communications done
through internet.

CO3

Understand State of the Art – Internet of Things.

CO4

Develop a system classify Real World IoT Design Constraints, Industrial
Automation in IoT.

CO5
CO6

33

ITA3010

Object Oriented
Analysis And Design

Develop knowledge of troubleshooting and updating the system.
Familiarize the fundamentals of Internet of Things.

Understand how to make sensor data available on the Internet.
Apply the concept of Internet of Things in the real world scenarios

CO1

Practically apply knowledge software engineering methods, such as objectoriented analysis and design methods with a clear emphasis on UML.

CO2

Develop working ability and grasping attitude to design and conduct objectoriented analysis and design experiments using UML, as well as to analyze
and evaluate their models.

CO3

Analyze and design software systems, components to meet desired needs.

CO4

Develop an ability to form and work on multi-disciplinary teams that are able
to perform multiple-faceted tasks from domain analysis and understanding to
design and develop software systems based on object-oriented thinking

CO5

Develop an ability to identify, formulate and solve software development
problems: software requirements, specification (problem space), software
design, and implementation (solution space).

CO6
CO1

CO2

34

ITA3011

Network
Administration

CO3

Demonstrate knowledge of the various models of network and system
administration.

CO4

Demonstrate knowledge of creating user/group accounts and configure
server roles, integrating operating system.

CO5

Apply various methods in fault tolerance propagation-Networks and system
performance tuning.

CO6

Apply the important methods in providing and monitoring service of email
storage backup.

CO7

Demonstrate knowledge of management practice for technical and nontechnical managers.

CO1
CO2
35

MGT1014

Supply Chain
Management

Show an ability to use the graphical UML representation using software
tools
Demonstrate knowledge of the fundamental of workstations servers Install,
configure and manage enterprise systems/networks, including
hardware/software.
Demonstrate knowledge to implement and administer desktop and server
operating systems (client/server), switching and routing devices

CO3
CO4
CO5

Understand Supply Chain processes
Ability to identify the drivers of supply chain and logistics
Differentiate different network models and influencing factors
Comprehend transport modals and performance indicators
Understand impacts of uncertainties in Supply Chain inventories

Programme Name :

B.Tech Computer Science & Engineering with specialization in BioInformatics
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards
and with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret
data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

2

3

The ability to formulate mathematical models and problem-solving skills through
programming techniques for addressing real-time problems using appropriate data
structures and algorithms.
The ability to design hardware and software through system programming skills
based on the knowledge acquired in the system software and hardware courses.
The ability to interpret relationships among living things and analyze the biological
problems, from molecular to ecosystem level, solving them using basic biological
concepts, algorithms, and tools available in computer science and to facilitate the
biological database system.

Course Outcomes

S.No

1

Course
Code

CSE1003

Course Name

Digital Logic and
Design

Course CO Statement
Outcom
e
CO1
Comprehend the different types of number system.
CO2

Evaluate and simplify logic functions using Boolean Algebra and K-map.

CO3

Design minimal combinational logic circuits.

CO4

Analyze the operation of medium complexity standard combinational circuits like the
encoder, decoder, multiplexer, demultiplexer.

CO5

Analyze and Design the Basic Sequential Logic Circuits

CO6

Outline the construction of Basic Arithmetic and Logic Circuits

CO7

Acquire design thinking capability, ability to design a component with realistic
constraints, to solve real world engineering problems and analyzetheresults.

CO1

CO3

Interpret the different building blocks of Communication network and its architecture.
Contrast different types of switching networks and analyze the performance of
networks.
Identify and analyze error and flow control mechanisms in data link layer.

CO4

Design subnetting and analyze the performance of network layer.

CO5

Construct and examine various routing protocols.

CO6

Compare various congestion control mechanisms and identify appropriate Transport
layer protocol for real time applications.

CO7

Identify the suitable Application layer protocols for specific applications and its
respective security mechanisms.

CO1

Comprehend the principles of the engineering processes in software development life
cycle.

CO2

2

CSE1004

Network and
Communication

CO2
CO3
3

CSE1005

Software Design and
Development

CO4
CO5

4

CSE1006

Blockchain and
Cryptocurrency
Technologies

Implement the software development processes activities from requirements to
implementation.
Manage software projects through activities of planning and scheduling.
Familiarize themselves with the situations and motivations that call for using a range
of design principles.
Apply good design and modern software development tools to work on the software
projects.

CO6

Work in a team of on a small-to-medium-size software development project.

CO1

To Understand and apply the fundamentals of Cryptography in Cryptocurrency.

CO2

To gain knowledge about various operations associated with the life cycle of
Blockchain and Cryptocurrency.

CO3

To deal with the methods for verification and validation of Bitcoin transactions.

CO4

To demonstrate the general ecosystem of several Cryptocurrency.

CO5

To educate the principles, practices and policies associated Bitcoin business.

5

CSE1007

Java Programming

CO1

Comprehend JVM architecture and Java Programming Fundamentals.

CO2

Design applications involving Object Oriented Programming concepts.

CO3

Design and build multi-threaded Java Applications.

CO4

Provide solutions using files, collection frameworks and containers.

CO5

Understand the database connectivity and propse solutions for real world problems.

CO6

Explore JavaFX to design GUI based Java applications.
Design, Develop and Deploy dynamic web applications using Servlets and Java Server
Pages.
Differentiate Von Neumann, Harvard, and CISC and RISC architectures. Analyze the
performance of machines with different capabilities.

CO7
CO1

6

CSE2001

Computer Architecture
and Organization

CO2

Illustrate binary format for numerical and characters. Validate efficient algorithm for
arithmetic operations.

CO3

Construct machine level program for given expression on n-address machine. Design
an efficient data path for an instruction format for a given architecture.

CO4

Explain the importance of hierarchical memory organization and ability to construct
larger memories. Analyze and suggest efficient cache mapping technique and
replacement algorithms for given design requirements.

CO5

Compare and contrast memory mapping and IO mapping techniques. Appraise the
synchronous and asynchronous bus for performance and arbitration.

CO6
CO7

7

CSE2002

Theory of
Computation and
Compiler Design

Understand the structure of different storage systems and suggest appropriate use of
RAID levels.
Classify parallel machine models and Illustrate typical 6-stage pipeline for overlapped
execution.

CO1

Demonstrate the knowledge of mathematical models of computation and describe
how they relate to formal languages, and describe the design of a compiler including
its phases and components.

CO2

Derive an appropriate model of computation for a given language and vice versa.

CO3

Infer the equivalence of languages described using different automata or grammars.

8

CSE2003

Datastructures and
Algorithms

CO4

Distinguish the computability power of automata and their limitations

CO5

Design syntax-directed translation schemes to generate intermediate code for a given
grammar.

CO6

Implement various code optimization and code generation techniques.

CO7

Demonstrate familiarity with compiler construction tools.

CO1

Evaluating and providing suitable techniques for solving a problem using basic
properties of Data Structures.

CO2

Analyse the performance of algorithms using asymptotic notations.

CO3

Demonstrate knowledge of basic data structures and legal operations on them.

CO4

Illustrate different types of algorithmic approaches to problem solving and assess the
trade-offs involved.

CO5

Analyse basic graph algorithms, operations and applications through a structured
(well-defined) algorithmic approach.

CO6

Categorize the feasibility and limitations of solutions to real-world problems.

CO7

Provide efficient algorithmic solution to real-world problems.

CO1

Explain the basic concept and role of DBMS in an organization.

CO2

Illustrate the design principles for database design, ER model and normalization.
Demonstrate the basics of query evaluation and heuristic query optimization
techniques.
Apply Concurrency control and recovery mechanisms for the desirable database
problem.
Compare the basic database storage structure and access techniques including B
Tree, B+ Tress and hashing.

CO3
9

CSE2004

Database
Management Systems

CO4
CO5

10

CSE2005

Operating Systems

CO6

Review the fundamental view on unstructured data and its management.

CO7

Design and implement the database system with the fundamental concepts of DBMS.

CO1

Interpret the evolution of OS functionality, structures and layers.

CO2

Apply various types of system calls and to find the stages of various process states.

CO3

Design a model scheduling algorithm to compute various scheduling criteria.

CO4
CO5
CO6
CO7
CO1
CO2
CO3
11

CSE2006

Microprocessor and
Interfacing

CO4
CO5

CO6
CO1
CO2

12

CSE2008

Network Security

CO3
CO4
CO5

13

CSE3001

Software Engineering

Apply and analyse communication between inter process and synchronization
techniques.
Implement page replacement algorithms, solve memory management problems and
segmentation.
Differentiate the file systems for applying different allocation and access techniques.
Representing virtualization and demonstrating the various operating systems tasks
and the principle algorithms for enumerating those tasks.
Recall the basics of processor, its ways of addressing data for operation by instruction
set.
Execute basic and advanced assembly language programs.
Learn the ways to interface I/O devices with processor for task sharing.
Recall the basics of co-processor and its ways to handle float values by its instruction
set.
Recognize the functionality of micro controller,latest version processors and its
applications.
Acquire design thinking capability, ability to design a component with realistic
constraints, to solve real world engineering problems and analyze the results.
Describe computer and network security fundamental concepts and principles.
Identify and assess di↵erent types of threats, malware, spyware, viruses,
vulnerabilities, and today’s attacks such as social engineering, rootkit, and botnets.
Describe the inner-workings of today’s real time communication security, e-mail
security and wireless security.
Describe the inner-workings of popular hash function, digital signatures and
certificates.
Demonstrate the ability to select among available network security technology and
protocolssuch as IDS, IPS, firewalls, honeynets, SSL, SSH, IPSec, TLS, VPNs, etc.

CO1

Explain the principles of the engineering processes in software development

CO2

Develop the software projects through activities such as planning and scheduling.

CO3

Classify and specify the requirements for the software projects.

CO4

Design the prototype of the software projects.

CO5

Implement the software development processes activities from requirements to
validation & verification.

CO6

Apply benchmarking standards in process and in product.

CO1

CO3

Differentiate web protocols and web architecture.
Apply JavaScript, HTML and CSS effectively to create interactive and dynamic
websites.
Implement client side scripting using JavaScript.

CO4

Develop applications using Java.

CO5

Implement server side script using PHP, JSP and Servlets.

CO6

Develop XML based web applications.
Develop application using recent environment like Node JS, Angular JS, JSON and
AJAX.
Identify the challenges in designing an embedded system using various
microcontrollers and interfaces.

CO2

14

CSE3002

Internet and Web
Programming

CO7
CO1

15

CSE3006

Embedded System
Design

CO2

To differentiate and outline various requirements for conventional computing
systems and embedded systems.

CO3

Summarize the functionality of any special purpose computing system and by
proposing smart solutions at prototype level to solve engineering problems.

CO4

To elucidate the working principle and interfacing of typical components of an
embedded system.

CO5

Design program models, apply various optimization techniques and demonstrate the
debugging tools in simulation environment.

CO6

To analyze the pros and cons of real time scheduling algorithms and suggest
appropriate solution for various issues.

CO7

To evaluate the working principle of serial communication protocols and their
appropriate usage.

16

17

18

19

CSE3009

CSE3011

CSE3013

CSE3016

Internet of Things

Robotics and its
Applcations

Artificial Intelligence

Computer Graphics
and Multimedia

CO1

Describe various layers of IoT protocol stack and describe protocol functionalities.

CO2

Evaluate efficiency trade-offs among alternative communication models for an
efficient IoT application design.

CO3

Comprehend advanced IoT applications and technologies from the basics of IoT.

CO4

Understand working principles of various sensor for different IoT platforms.

CO5

Estimate the cost of hardware and software for low cost design IoT applications.

CO6

Compare various application business models of different domains.

CO7

Solve real-time problems and demonstrate IoT applications in various domains using
prototype models.

CO1

Explain the basic concepts of working of robot.

CO2

Analyze the function of sensor in robot and design the robotic arm with various tools.

CO3

Program the robot for a typical application and path planning using robotic vision.

CO4

Understand the various robot programming languages.

CO5

Conduct and design the experiments for various robot operations.

CO6

Use the advanced techniques for robot processing.

CO1

Evaluate Artificial Intelligence (AI) methods and describe their foundations.

CO2

Apply basic principles of AI in solutions that require problem solving, inference,
perception, knowledge representation and learning.

CO3

Demonstrate knowledge of reasoning and knowledge representation for solving real
world problems.

CO4

Analyze and illustrate how search algorithms play vital role in problem solving.

CO5

Illustrate the construction of learning and expert system.

CO6

Discuss current scope and limitations of AI and societal implications.

CO1

To enumerate the functionalities of pixels and coordinate systems pertaining to
graphics manipulation.

CO2

Design and demonstrate the 2D and 3D objects using graphics algorithms.

CO3

Have the ability to model and render 3D objects by comprehending the complexities
of illumination in virtual scenes.

CO4

To realize and grasp the intricacies involved with various AR/VR devices.

CO5

Appraise and interpret the various multimedia communication standards,
applications and basic principles.

CO6

To implement various graphics algorithms and devise the 2D/3D computer animation.

CO7

To design and develop 3D objects in the virtual space.

CO4

Understand the basic feature extraction methods used in Content based Image and
Video retrieval to build the robust feature vectors for the Images.
Extract the features based on various color models and apply on image and video
retrieval.
Apply texture and shape features for retrieval using various texture and shape
models.
Classify videos and image frames based on motion features.

CO5

Apply similarity metrics to compute the distance between two images or videos.

CO1
CO2

20

CSE3018

Content based Image
and Video Retrieval

CO3

CO6
CO7
CO1

21

CSE3019

Data Mining

Use high level features using SIFT, SURF, color histograms and wavelets for image and
video retrieval.
Explore the computer vision tool box for object detection, tracking and processing
videos.
Interpret the contribution of data warehousing and data mining to the decisionsupport systems.

CO2

Apply the various classifications techniques to find the similarity between data items.

CO3

Design the model to sample, filter and mine the Streaming data.

CO4

Apply the link analysis and frequent item-set algorithms to identify the entities on the
real world data.

CO5
CO6
CO7

Evaluate and report the results of the recommended systems.
Analyse the various data mining tasks and the principle algorithms for addressing the
tasks.
Create the working model as a team to solve the challenging data mining problems.

22

23

24

25

CSE3020

CSE3021

CSE3024

CSE3025

Data Visualization

Social and Information
Networks

Web Mining

Large Scale Data
Processing

CO1

Identify the different data types, visualization types to bring out the insight. Relate
the visualization towards the problem based on the dataset

CO2

Identify the different attributes and showcasing them in plots.Identify and create
various visualizations for geospatial and table data

CO3

Ability to visualize categorical, quantitative and text data.Illustrate the integration of
visualization tools with hadoop

CO4

Ability to visualize categorical, quantitative and text data.

CO5

Design visualization dashboard to support the decision-making on large scale data.

CO6

Match the knowledge gained with the industries latest technologies.

CO7

Ability to create and interpret plots using R/Python.

CO1

Illustrate the basic components of social networks.

CO2

Analyze the different measurements and metrics of social networks.

CO3

Apply different techniques to detect and evaluate communities in social networks.

CO4

Apply various types of social network models.

CO5

Apply semantic web format to represent social networks.

CO6

Develop social network applications using visualization tools.

CO7

Usage of the security features in social and information networks for various practical
applications.

CO1

Recognize the components of a web page and its related security issues.

CO2

Build crawler and index the retrieved pages.

CO3

Perform analysis on web structure and its content.

CO4

Analyze social media data using Machine Learning techniques.

CO5

Refine query terms for query expansion.

CO6

Design a system to harvest information available on the web to build recommender
systems.

CO1

Define the characteristics of big data and explain the data science life cycle. .

CO2

Differentiate between conventional and contemporary distributed framework and
characterize storage and processing of large data.

CO3

Implement and demonstrate the use of the hadoop eco-system.

CO4

Compare scalable frameworks for large data.

CO5

Decompose a problem into map and reduce operations for implementation.

CO6

Design programs to analyze large scale text data.

CO7

Identify problems suitable for use of graph mining in large data processing.
Identify the human roles involved in the game industry and describe their
responsibilities.
Create and produce digital components, games and documentation using a variety of
Game Engines.

CO1
CO2
26

CSE3029

Game Programming

CO3

Design the graphics based games and learn to manage the graphics devices.

CO4

Construct the game using artificial intelligence and physics based modeling.

CO5

Create various types of games with different types of modes and perspectives.
Develop, test, and evaluate procedures of the creation, design and development of
games.
Design unique gaming environments, levels and characters.

CO6
CO7

27

CSE4001

Parallel and
Distributed Computing

CO1

Identify and describe the physical organization of parallel platforms and remember
the cost metrics that can be used for algorithm design.

CO2

Demonstrate knowledge of the core architectural aspects of Parallel Computing.

CO3

Indicate key factors that contribute to efficient parallel algorithms and apply a suite of
techniques that can be applied across a wide range of applications.

CO4

Distinguish the architectural and fundamental models that underpin distributed
systems and identify challenges in the construction of distributed systems.

CO5

Analyze the issues in synchronizing clocks in distributed systems apply suitable
algorithms to solve it effectively and examine how election algorithms can be
implemented in distributed system.

CO6

Discuss on how locking, timestamp ordering and optimistic concurrency control may
be extended for use with distributed transactions.

CO7

Apply the concepts behind software architectures for large scale Web-based systems
as well as to design, recognize and evaluate software architectures.

28

29

30

31

CSE4003

CSE4004

CSE4011

CSE4014

Cyber Security

Digital Forensics

Virtualization

High Performance
Computing

CO1

Know the fundamental mathematical concepts related to security.

CO2

Implement the cryptographic techniques to real time applications.

CO3

Comprehend the authenticated process and integrity, and its implementation.

CO4

Know fundamentals of cybercrimes and the cyber offenses.

CO5

Realize the cyber threats, attacks, vulnerabilities and its defensive mechanism.

CO6

Design suitable security policies for the given requirements.

CO7

Exploring the industry practices and tools to be on par with the recent trends

CO1

Infer the role of a Computer forensics profession for investigation.

CO2

Summarize the requirements for use of data acquisition.

CO3

Identify the need of Process crime and Incident scenes for digital evidence.

CO4

Choose suitable data Recover techniques in windows environment.

CO5

Analyze various validation techniques of forensics data.

CO6

Experiment with current computer forensics hardware and software tools for E-mail
investigation and mobile device forensics.

CO7

Prioritize the challenges associated with real time forensics applications/tools.

CO1

Illustrate the process of virtualization.

CO2

Create and configure the hypervisors in cloud.

CO3

Apply the virtualization concepts in server and manage the storage capacity.

CO4

Analyze, identify and select suitable type of virtualization.

CO5

Use the management tools for managing the virtualized cloud infrastructure.

CO6

Apply suitable automation and security methods on data centre.

CO1

To knowledge the overview and analyze the performance metrics of high
performance computing.

CO2

To comprehend the various High Performance Computing Paradigms and Job
Management Systems.

CO3

To design and develop various applications with OpenMP, MPI and CUDA.

CO4

To analyze the benchmarks of high performance computing.

CO5

To demonstrate the various emerging trends of high performance computing.

32

33

CSE4015

CSE4019

Human Computer
Interaction

Image Processing

CO6

To apply high performance computing concepts in problem solving.

CO1

Enumerate the basic concepts of human computer interactions.

CO2

Create the process of human computer interaction life cycle.

CO3

CO5

Analyze and design the various interaction design models.
Apply the interface design standards/guidelines for evaluating the developed
interactions.
Establish the different levels of communication across the application stakeholders

CO6

Apply product usability evaluations and testing methods.

CO7

Demonstrate the principles of human computer interactions through the prototype
modelling.

CO1

Ascertain and describe the basics of image processing concepts through mathematical
interpretation.

CO2

Acquire the knowledge of various image transforms and image enhancement
techniques involved.

CO3

Demonstrate image restoration process and its respective filters required.

CO4

Experiment the various image segmentation and morphological operations for a
meaningful partition of objects.

CO5

Design the various basic feature extraction and selection procedures and illustrate the
various image compression techniques and their applications.

CO6

Analyze and implement image processing algorithms for various real-time
applications.

CO4

CO1
34

CSE4020

Machine Learning

CO2
CO3

Recognize the characteristics of machine learning that makes it useful to solve realworld problems.
Provide solution for classification and regression approaches in real-world
applications.
Gain knowledge to combine machine learning models to achieve better results.

35

CSE4022

Natural Language
Processing

CO4

Choose an appropriate clustering technique to solve real world problems.

CO5

Realize methods to reduce the dimension of the dataset used in machine learning
algorithms.

CO6

Choose a suitable machine learning model, implement and examine the performance
of the chosen model for a given real world problems.

CO7

Understand cutting edge technologies related to machine learning applications.

CO1

Understand the principles and Process the Human Languages Such as English and
other Indian Languages using computers.

CO2

Creating CORPUS linguistics based on digestive approach (Text Corpus method)

CO3

Demonstrate understanding of state-of-the-art algorithms and techniques for textbased processing of natural language with respect to morphology.

CO4
CO5
CO6
CO7

36

CSE4028

Object Oriented
Software
Development

Perform POS tagging for a given natural language.
Select a suitable language modelling technique based on the structure of the
language.
Check the syntactic and semantic correctness of sentences using grammars and
labelling.
Develop Computational Methods for Real World Applications and explore deep
learning based NLP.

CO1

Identify and select suitable Process Model for the given problem and have a thorough
understanding of various Software Life Cycle models.

CO2

Analyze the requirements of the given software project and produce requirement
specifications.

CO3

Apply the knowledge of object-oriented modelling concepts and design methods with
a clear emphasis on Unified Modelling Language for a moderately realistic object
oriented system.

CO4

Apply various software architectures, including frameworks and design patterns,
when developing software projects.

CO5

Evaluate the software project using various Testing techniques.

CO6

Predict the deployment strategy of the software project.

37

BIT1001

Introduction to Life
Sciences

CO7

Recognize Configuration Management strategies of the software project.

CO1

Deeper understanding the science of life.

CO2

Able to correlate the adaptations of biota and their functions in the nature.

CO3

Develop ideas, facts and theories relevant to biodiversity.

CO4

Find out new sources of renewable energy.

CO5

CO1

Know the contemporary issues of nature and role of biospheres.
Application of advanced biotechnologies for the sustainable utilizations and
conservation.
Interpret biological concepts.

CO2

Have knowledge of evolving systems.

CO3

Rediscover biology with chemistry and physics of modern perspective.

CO4

Distinguish different and allied fields of biology.

CO5

Make use of biological knowledge in industries.

CO6

Application of biology in various fields.

CO1

Define and recall the cell structure and functions

CO2

Classify the cell constituents and biomolecules.

CO3

Demonstrate the characteristic features, properties and types of macromolecules

CO4

Formulate the basic concepts of enzymes and its regulations.

CO5

Elaborate the principles and regulations of replication, transcription and translation
mechanism.

CO6

Appraise the skills of cell cycle events and signal transduction process in cell, tissue
and organ level.

CO1

Relate structure and function of biological molecules

CO2

Solve numerical related to practical work

CO3

Understand experiments and techniques in relationship to biomolecules

CO4

Design and propose experimental approaches to solve biochemical questions

CO5

Apply the knowledge to biotechnology

CO6

Discuss biochemistry research.

CO6

38

39

40

BIT1003

BIT1004

BIT1005

Biology For Engineers

Cell Biology and
Biochemistry

Biochemistry

CO1
41

BIT1031

Systems Biology

CO2
CO3
CO1
CO2

42

BIT2001

Analytical
Bioinformatics

The student should also develop an understanding of the research process in general,
such as research methods, scientific writing, and research ethics.

CO4

Locate and use the main databases at the NCBI and EBI resources.

CO5

Know the difference between databases, tools, repositories and be able to use each
one to extract specific information.

CO6

Use selected tools at NCBI and EBI to run simple analyses on genomic sequences.

CO2

BIT2002

Biological Databases

CO3

BIT2004

Bioinformatics

The students will be able to search and analyze nucleotide and protein sequence from
various databases.
The students will get an extensive knowledge of model organisms and to browse
genome databases to retrieve useful information’s which will be helpful for their
research work.
Understanding of the intersection of life and information sciences, information
theory, gene expression, and database queries.

CO4

Apply existing software effectively to extract information from large databases and to
use this information in computer modeling.

CO5

Be capable of using critical thinking and research methods in Bioinformatics to
understand computational and experimental data.

CO6
44

One main effort is to group and compare data, to gain information about single
molecules compared to similar molecules
The student's ability to apply his/her knowledge of bioinformatics in a practical
project.
Develop the ability for critical assessment of scientific research publications in
bioinformatics.

CO3

CO1

43

The biological knowledge is growing very rapidly, and data analysis can hardly keep
pace.
In the bioinformatics area, tools have been developed and will be advanced to handle
the huge and rapidly growing amount of data stored in databases.

CO1

Able to Perform sequence, structural, and functional analysis of biomolecules.
Apply knowledge of the basic concepts of biology, computer science and
mathematics.

45

46

47

BIT2006

BIT3001

BIT3003

Molecular Biology

Computational Biology

Molecular Evolution
and Phylogeny

CO2

Use the information in computer modelling.

CO3

Appraise structure-function relationships, database queries.

CO4

Reach rapidly the frontier of bioinformatics.

CO5

Formulate biological big data to unlock the next big biotech discovery.

CO1

Acquire key concepts, facts, and theories relevant to biological macromolecules.

CO2

Know the contemporary issues in related field.

CO3

Able to correlate the different steps in translation of genetic information.

CO4

Able to apply knowledge to address the biotechnological problems.

CO5

Become enthusiastic to know the recent developments in the subject

CO6

Able to compare and analyse biological samples and data presented in pictorial or
numerical form.

CO1

Understand mathematical concepts involved in biology

CO2

Gain basic knowledge of modern molecular biology and genomics

CO3

Develop an algorithm for analysis of biological sequences

CO4

Gain knowledge to identify and develop in silico models appropriate to the different
biological projects

CO5

Apply molecular methods to study genetic variation within and between species

CO6

Explain and evaluate different phylogenetic optimal criteria

CO7

Correctly select systems biology tools that will help them in re-constructing and redefining complex biological processes.

CO1

It helps to present the mathematical models in the study of molecular evolution and
to illustrate how to use them in actual data analysis.

CO2

It helps to understand the biological processes that shape evolution at the molecular
level and the improved ability to infer from sequence data the story of the evolution
of life on earth.

CO3

The students will be able to search and analyze nucleotide and protein data and infer
evolutionary relationships.

48
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BIT4003

BIT2003

Molecular Modeling
and Drug Design

Geonomics and
Proteomics

CO4

To become competent enough to challenge the upcoming NGS big-data content
analysis using tree based approach.

CO5

To be able to lookout for a unique data from biology and perform a pattern search
and bridge ontological information in research.

CO1

Classify the quantum mechanics and various approximation method

CO2

Explain the protein structure and function

CO3

Analyze biomolecules with various molecular mechanics force fields

CO4

Create the bioactive molecules in the process of drug discovery

CO5

Apply the industry problem related to molecular modeling

CO6

Apply the industry problem related to drug designing

CO1

Understand the principle of sequencing and its significance

CO2

Learn about the comparative genomics and gene expression profiling

CO3

Understand the principle of functional and structural genomics

CO4

Learn the identification and isolation principle of proteins and their functional and
structural properties

CO5

Understand the basic informations on protein interaction network

CO6

Utilize the genomic and proteomic patterns in industrial and medicinal diagnostics
and treatment

CO1

Students will recognize the environmental issues in a problem oriented
interdisciplinary perspectives

CO2
50

CHY100
2

Environmental
Sciences

CO3
CO4
CO5
CO6

Students will understand the key environmental issues, the science behind those
problems and potential solutions
Students will demonstrate the significance of biodiversity and its preservation
Students will identify various environmental hazards
Students will design various methods for the conservation of resources
Students will formulate action plans for sustainable alternatives that incorporate
science, humanity, and social aspects

CO7
CO1
CO2
51

CSE1001

Problem Solving and
CO3
Programming
CO4
CO5
CO6
CO1
CO2

52

Problem Solving and CO3
CSE1002
Object Oriented
Programming
CO4
CO5

53

XXX309
Industrial Internship
9

54

Technical Answers
XXX399
for Real World
9
problems

CO6
CO1
CO2
CO3
CO1
CO2

Students will have foundational knowledge enabling them to make sound life
decisions as well as enter a career in an environmental profession or higher
education
Understand the working principle of a computer and identify the purpose of a
computer programming language.
Learn various problem solving approaches and ability to identify an appropriate
approach to solve the problem.
Differentiate the programming Language constructs appropriately to solve any
problem.
Solve various engineering problems using different data structures.
Able to modulate the given problem using structural approach of programming.
Efficiently handle data using flat files to process and store data for the given
problem.
Demonstrate the basics of procedural programming and to represent the real
world entities as programming constructs.
Enumerate object oriented concepts and translate real-world applications into
graphical representations.
Demonstrate the usage of classes and objects of the real world entities in
applications.
Discriminate the reusability and multiple interfaces with same functionality
based features to solve complex computing problems.
Illustrate possible error-handling constructs for unanticipated states/inputs and
to use generic programming constructs to accommodate different datatypes.
Validate the program against file inputs towards solving the problem.
Correlate engineering concepts and their application in industry
Extrapolate selected techniques for appropriate innovative applications
Document the industrial practices in relevant e-platforms
Identify real life problems related to society
Apply appropriate technology(ies) to address the identified problems using
engineering principles and arrive at innovative solutions

CO1
CO2
CO3

55

Parallel and
CSE4001 Distributed
Computing

CO4

Distinguish the architectural and fundamental models that underpin distributed
systems and identify challenges in the construction of distributed systems.

CO5

Analyze the issues in synchronizing clocks in distributed systems apply suitable
algorithms to solve it effectively and examine how election algorithms can be
implemented in distributed system.

CO6

Discuss on how locking, timestamp ordering and optimistic concurrency
control may be extended for use with distributed transactions.

CO7
56

CSE4098

Comprehensive
Exam

CO1
CO1

57

58

XXX499
Capstone Project
9

Basic Electrical and
EEE1001 Electronics
Engineering

Identify and describe the physical organization of parallel platforms and
remember the cost metrics that can be used for algorithm design.
Demonstrate knowledge of the core architectural aspects of Parallel Computing.
Indicate key factors that contribute to efficient parallel algorithms and apply a
suite of techniques that can be applied across a wide range of applications.

CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

Apply the concepts behind software architectures for large scale Web-based
systems as well as to design, recognize and evaluate software architectures.
Demonstrate the acquired knowledge of Computer Science and Engineering in
perspective of fundamentals and advanced concepts with an emphasize on Bio
Informatics
Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints
Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document
the results
Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products / solution
Document the results in the form of technical report / presentation
Solve basic electrical circuit problems using various laws and theorems
Analyze AC power circuits and networks, its measurement and safety concerns
Classify and compare various types of electrical machines

CO4
CO5
CO6
CO1
CO2
59

ENG101
1

English for
Engineers

CO3
CO4
CO5
CO1
CO2

60

FRE1001 French

CO3
CO4
CO5
CO1
CO2

61

HUM102
Ethics and Values
1

CO3
CO4
CO5

Design and implement various digital circuits
Analyze the characteristics of semiconductor devices and comprehend the
various modulation techniques in communication engineering
Design and conduct experiments to analyze and interpret data
Apply language skills with ease in academic and real-life situations.
Build up a job winning digital foot print and learn to face interviews
confidently.
Develop good interpreting and reporting skills to aid them in research.
Comprehend language and communication skills in academic and social
contexts.
Acquire vocabulary and learn strategies for error-free communication.
To Identify in French language the daily life communicative situations via
personal pronouns, emphatic pronouns, salutations, negations, interrogations
etc
To communicate effectively in French language via regular / irregular verbs.
To demonstrate comprehension of the spoken / written language in translating
simple sentences.
To understand and demonstrate the comprehension of some particular new
range of unseen written materials.
To demonstrate a clear understanding of the French culture through the
language studied.
Ability to follow sound morals and ethical values scrupulously to prove as good
citizens
Understand the various social problems and learned to act ethically.
Understand the concept of addiction and how it will affect the physical and
mental health.
Identify ethical concerns in research and intellectual contexts, including
academic integrity, use and citation of sources, the objective presentation of
data, and the treatment of human subjects.
Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.

CO1
CO2

62

MAT101 Calculus for
1
Engineers

CO3
CO4
CO5
CO6
CO1
CO2

63

Discrete
MAT101
Mathematics and
4
Graph Theory

CO3
CO4
CO5
CO1
CO2

64

MAT200 Statistics for
1
Engineers

CO3
CO4
CO5
CO6

apply single variable differentiation and integration to solve applied problems
in engineering and find the maxima and minima of functions
understand basic concepts of Laplace Transforms and solve problems with
periodic functions, step functions, impulse functions and convolution
evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series
and optimization problems involving several variables with or without
constraints
evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical
coordinates
understand gradient, directional derivatives, divergence, curl and Greens’,
Stokes, Gauss theorems
demonstrate MATLAB code for challenging problems in engineering
form truth tables, proving results by truth tables, finding normal forms
learn proof techniques and concepts of inference theory
understand the concepts of groups and application of group codes, use Boolean
algebra for minimizing Boolean expressions
learn basic concepts of graph theory, shortest path algorithms, concepts of trees
and minimum spanning tree and graph colouring, chromatic number of a graph
Solve Science and Engineering problems using Graph theory
compute and interpret descriptive statistics using numerical and graphical
techniques.
understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.
apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data
make appropriate decisions using statistical inference that is the central to
experimental research.
use statistical methodology and tools in reliability engineering problems
demonstrate R programming for statistical data

CO1
CO2
65

Applications of
CO3
MAT200
Differential and
2
Difference Equations CO4
CO5
CO6
CO1
CO2

66

MAT300 Applied Linear
4
Algebra

CO3

67

MGT102 Lean Start up
2
Management

68

PHY199
9

Introduction to
Innovative Projects

69

STS1001

Softskills

CO4
CO5
CO1
CO2
CO3
CO4
CO5
CO1
CO2
CO3
CO1

70

STS1002

Softskills

CO1

employ the tools of Fourier series to find harmonics of periodic functions from
the tabulated values
apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems
know the techniques of solving differential equations
understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem
Know the Z-transform and its application in population dynamics and digital
signal processing
demonstrate MATLAB programming for engineering problems
the abstract concepts of matrices and system of linear equations using
decomposition methods
the basic notion of vector spaces and subspaces
apply the concept of vector spaces using linear transforms which is used in
computer graphics and inner product spaces
applications of inner product spaces, basic tools of cryptography
use of wavelet in image processing.
Understand developing business models and growth drivers
Use the business model canvas to map out key components of enterprise
Analyze market size, cost structure, revenue streams, and value chain
Understand build-measure-learn principles
Foreseeing and quantifying business and financial risks
To understand the various types of thinking skills.
To enhance the innovative and creative ideas
To find out a suitable solution for socially relevant issues
Enabling students to know themselves and interact better with peers.
Enabling students enhance knowledge of relevant topics and evaluate the
information

71

STS2001

Softskills

CO1

72

STS3001

Softskills

CO1

73

STS3004

Softskills

CO1

Understanding the various strategies of conflict resolution among peers and
supervisors
and respond appropriately
Enabling students to acquire skills in preparing for interviews, presentations
and higher education
Clear knowledge about problem solving skills in DS & Algorithms concepts.

74

STS3005

Softskills

CO1

Enabling students to write codings in C,C++,Java and DBMS concepts

Programme Name:

Bachelor of Commerce (Computer Application)

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issues.
PO_02: Having problem solving ability- solving social issues and computer domain specific problems
PO_03: Having adaptive thinking and adaptability
PO_04: Having a clear understanding of professional and ethical responsibility
PO_05: Having cross cultural competency exhibited by working in teams
PO_06: Having a good working knowledge of communicating in English
PO_07: Having interest in lifelong learning

Program Specific Outcomes
1

2

3

To develop proficiency in various facets of management and accounting activities
To enable students to acquire practical skillsets in the fields of accounting, entrepreneurship and
taxation with modern software to work as Tax consultants, Audit assistants and other financial support
services like BPO, KPO.
To inculcate in students the ability to gain mastery over professional courses, viz ACCA, CA, CS, CWA-I
and prove their proficiency in competitive exams

Course Outcomes
S.No

Course
Code

Course Name

Course
Outcome CO Statement
CO1
Understand the role and purpose of Banking System
CO2

1

CCA1005

BANKING THEORY
AND PRACTICE

CO3
CO4
CO5
CO6
CO1
CO2

2

CCA1017

E-COMMERCE

CO3
CO4

Acquire knowledge in Banker and Customer relationship
Attain knowledge in credit control techniques
Gain knowledge in the system of RBI and lending process
Use the digital banking system
Ability to solve contemporary issues through redressal mechanism.
Set sound goals and objectives for building the e-commerce websites
Design appropriate e-commerce business models suitable for the business
Prepare a business proposal for either new E-Commerce startups or automating
existing traditional business.
Implement e-data interchange and e-payment in business organization

CO5

Understand the security issues and use appropriate security management systems

CO6

Continue a good customer relationship by maintaining the client information
Describe various accounting adjustments required at the time of admission of a
partner

CO1
CO2

3

CCA2001

Advanced Financial
Accounting

CO3
CO4
CO5
CO6
CO7
CO1

4

CCA1009

Principles of
Marketing

CO2
CO3
CO4
CO1
CO2

5

CCA1016

Cost Accounting

CO3
CO4
CO5

Compare and construct the procedure to be followed at the time of retirement
cum admission of a partner
Solve the real time issues on insolvency of a partner
Illustrate the different accounting treatments of ‘provisions’, ‘contingent
liabilities’ and ‘contingent asserts’
List the major sources of share capital, including the various classes of shares
Apply financial statement analysis to assess the solvency of a business
Summaries the types of cash flow activities reported in the statement of cash
flows
Introduce the marketing concept and identify, understand and satisfy the needs of
customers and markets
Understand how organization identifies customers and their needs and wants
Help the student to understand the factors that influence marketing decisions and
focus attention on the vital role of marketing in today's global economy
Enable the students to learn various components involved in marketing function
Gain a working knowledge of the principles and process of cost accounting
Express the place and role of cost sheet in the modern economic environment
Select the material costs according to their impact on business and differentiate
methods of calculating stock consumption
Differentiate methods of labour costs and overhead costs according to the nature
of the business
Interpret the use of the process and operating cost

CO6
CO1
CO2
6

7

8

CCA1006

CCA1012

CCA1001

Business law

Management
Accounting

Financial Accounting

CO3

Identify the applications of contract costing
Familiarize the regulation of laws and to get thorough knowledge of the various
provisions of the legal framework in India.
Understand the maneuver of drafting an agreement
Realize the most imperative clauses of an agreement and its applicability

CO4

Develop an ability to compare and contrast the legal mechanisms of court and
out of court settlements

CO5

Build an aptitude towards policy and legal applications for international business
transactions and their jurisdiction

CO1

Assist in Planning and Formulation of Future Policies and Costing based on the data
and information available

CO2

Forecast future expenditure and manage them efficiently in terms of the cost of
material, labour and overheads

CO3

Understand the need for budgeting and preparing different budgeting based on
cost

CO4

Provide a formal basis for assessing performance, efficiency and control costs by
establishing standards and analysis of variances

CO5

Practise the principle of ‘management by exception’ at the detailed, operational
level

CO1

Acquire basic knowledge on double entry system of accounting and the role of
accountant in the society

CO2

Employ critical thinking skills to analyze financial data and effects of differing
financial accounting methods on financial statements

CO3
CO4

Explain the various reasons of disagreement, the various types of errors disclosed
by a trial balance and the essential steps to locate those errors.
Be familiar with the causes of different between cash book or pass book balance

CO5

Gain practical application to find out profit or loss when single entry records are
converted into double entry

CO6

Know the procedure in calculating profits by preparing branch accounts under
debtors’ system

CO7

Understand the advantages of keeping departmental accounting to business firms

CO1

Acquire knowledge on issue of shares.
Understand the knowledge on issue of debentures and redemption.
Uescribe the calculation of profits prior to incorporation and final accounts.
Understand the accounting treatment for valuation of goodwill & shares.

CO2
CO3
9

CCA1011

Corporate
Accounting

CO4
CO5
CO6
CO7
CO1
CO2

10

CCA1003

Business
organisation and
management

CO3
CO4
CO5
CO1

11

CCA1013

Income Tax Law and
Practice

CO2
CO3
CO4

Demonstrate an understanding about the profits of the company and their
division.
Understand the provisions related to liquidation of companies
Be aware on the corporate accounting conformity with the provision of the
companies act
Analyse the Environments so as to venture into Business
Apply Principles in the real time organisation
Design the contingent and situational structure to build effective relationship
among employees
Predict the behaviour of employees for effective use of human resources
Create a motivational workforce
Understand the basic concepts and also know how to compute the tax liability of a
person and the applicable tax rates.
Able to determine the residential status and understand scope of total income.
Identify the allowances and perquisites exempt from tax and to compute the
income chargeable to tax under the head.
Determine and compute annual value of different categories of house property

CO5

Identify the expenditure/payments which are admissible as deduction while
computing business income from business and profession.

CO6

Comprehend the meaning of short- term capital assets and long term capital
assets and identify the types of assets and to compute capital gains.

CO7

Identify the admissible and inadmissible deductions while computing income
under the head income from other sources

CO6

Apprehend the basic rules of conduct enforced by the state to regulate the conduct
of corporations
Develop an ability to compare and contrast the mechanism of policy frameworks
Institute ideas of starting a company
Acquainted with the structure of governing a company
Tinge upon ethical standards and contemplate over not falling prey to crimes
Gain confidence to apply theory in real life situations

CO7

know the procedure of relating to the registration of different types of companies

CO1

Define, the principles of entrepreneurial and family business
Identify and/or apply the principles of entrepreneurial and family business
Apply the principles of entrepreneurial management and growth through strategic
plans, consulting projects and/or implementing their own businesses

CO1
CO2
12

CCA1010

Company Law,
Governance and
Social responsibility

CO3
CO4
CO5

CO2
CO3
13

CCA1008

ENTREPRENEURSHIP
DEVELOPMENT

CO4
CO5
CO6

14

CCA1014

Business
Mathematics

Implement the principles of entrepreneurial management and growth through
strategic plans, consulting projects and/or implementing their own businesses
Create and defend an entrepreneurial marketing plan;
Apply the principles of new venture financing, growth financing, and growth
financing for existing businesses

CO1

Define basic terms in the areasof business calculus and financial mathematics

CO2

Explain basic methods of business calculus, types and methods of interest account and
their basic applications in practice

15

16

17

18

CCA1002

ENG1012

ENG 1001

HUM1032

Business Economics

Communicative
english

Basic English

Ethics and Values

CO3

Solve problems in the areas of business calculus, simple and compound interest account,
use of compound interest account, loan and consumer credit

CO4

Discerneffects of various types and methods of interest account

CO5

Connect acquired knowledge and skills with practical problems in economic practice

CO1

Understand the discipline of business economics

CO2

Analyse how consumers and producers make decisions

CO3

Evaluate the production and pricing decisions of business firms

CO4

Understand the general principles of how the market economy functions

CO5

Develop the skills to use theories, models and graphs to analyse economic issues in
business

CO1

Familiarize learners with basic and fundamental principles of formal communication

CO2

Engage the learners in academic, business, formal and informal communications activities

CO3

Strengthen the informal, formal and creative writing skills of the learners

CO4

Develop skills to comprehend, analyze and review creative works

CO5

Enhance the listening skills of the learners by exposing them to documentaries, speeches
etc.,

CO1

Enhance the listening skills of the learners by exposing them to documentaries, speeches
etc.,

CO2

Comprehend language and communication skills in academic and social contexts.

CO3

Strengthen the informal, formal and creative writing skills of the learners in social media

CO4

Communicate clearly and precisely in formal and informal contexts

CO5

Describe and narrate incidents with clarity, coherence suitable for purpose and audience

CO1

Follow sound morals and ethical values scrupulously to prove as good citizens

CO2

Understand various social problems and learn to act ethically

19

MAT1012

Statistical
Allplications

CO3

Understand the concept of addiction and how it will affect the physical and mental health

CO4

Identify ethical concerns in research and intellectual contexts, including academic
integrity, use and citation of sources, the objective presentation of data, and the
treatment of human subjects

CO5

Identify the main typologies, characteristics, activities, actors and forms of cybercrime

CO1

Organize, present and interpret statistical data, both numerically and graphically

CO2

Perform regression analysis, and compute and interpret the coefficient of correlation

CO3

Use various methods to compute the probabilities of events
Analyse and interpret data using appropriate statistical hypothesis and parametric testing
techniques

CO4
CO5

20

21

CHY1003

HIN1002

Environmental
Sciences

Applied Hindi

CO1

Apply statistical quality control techniques
Students will recognize the environmental issues in a problem oriented interdisciplinary
perspectives

CO2

Students will understand the key environmental issues, the science behind those
problems and potential solutions

CO3

Students will demonstrate the significance of biodiversity and its preservation

CO4

Students will identify various environmental hazards

CO5

Students will design various methods for the conservation of resources

CO6

Students will formulate action plans for sustainable alternatives that incorporate science,
humanity, and social aspects

CO7

Students will have foundational knowledge enabling them to make sound life decisions as
well as enter a career in an environmental profession or higher education

CO1

To create situation for students sit in the competitive exams.

CO2

To apply technology in various fields through Hindi.

CO3

To understand about various careers other than software where Hindi is used.

CO4

To analyse the use of Hindi skill in various fields.

CO5

To understand different areas where Hindi is used other than literature.

சங்க காலம் முதல் நவன
ீ
காலம் வரையிலான தமிழக மக்களின்
CO1

வாழ்வியல் குறித்த புரிதல்

தமிழ்நாடு அைசு பணியாளர்கள் ததர்வாரணயம்( TNPSC) நடத்தும்
CO2
22

TAM1002

ததர்விற்கு தயாைாகுதல்

நவன
ீ கவிரத மற்றும் சிறுகரதகளுக்கு மாணவர்களின்

Applied Tamil
CO3

பங்களிப்ரப தை ரவத்தல் (பரடப்பாளியாக்குதல்)

CO4

தமிழ்ச் சிறுகரதயின் தபாக்கு, உலகச் சிறுகரத -அறிமுகம்
உலக மமாழிகளில் பைவியுள்ள தமிழின் தவர்ச்மசால், தமிழரின்

நாடகம், மறுவாசிப்பு , மதால்லியல் களங்கள் , சூழலியல் குறித்த
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STS1011

STS 2012

STS 2011

STS 3011

Introduction to soft
skill and problem
solving
Computer
Applications

reasoning skill
enhancement

Preparedness for
Recruitment

CO5

புரிதல்

CO1

Students will be able to solve problems of Quantitative Aptitude

CO2

Students will be introduced to Logical Reasoning questions

CO3

Students will learn the strategies to solve Verbal Ability questions

CO4

Understand the importance of ethics and values

CO1

Interact confidently and use decision making models effectively

CO2

Deliver impactful presentations

CO3

Be proficient in solving quantitative aptitude and verbal ability questions effortlessly

CO1

Demonstrate critical thinking skills, such as problem solving related to their subject
matters

CO2

Demonstrate competency in verbal, quantitative and reasoning aptitude

CO3

Perform good written communication skills
Will be introduced to basic concepts of Quantitative Aptitude, Logical reasoning and
Verbal ability

CO1
CO2
CO3

Will develop and apply effective problem-solving skills
Will be able to read and demonstrate good comprehension of text in areas of the
student’s interest

27

STS3003

Preparedness for
external
opportunities

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to express
themselves

Programme Name :

Bachelor of Commerce

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issues and apply them to identify,
formulate and analyse complex engineering problems.
PO_02: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_03: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_04: Having a clear understanding of professional and ethical responsibility.
PO_05: Having cross cultural competency exhibited by working as a member or in teams
PO_06: Having a good working knowledge of communicating in English – communication with engineering community and
society
PO_07: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes
1

2

3

To develop proficiency in various facets of management and accounting activities
To enable students to acquire practical skillsets in the fields of accounting, entrepreneurship and
taxation with modern software to work as Tax consultants, Audit assistants and other financial support
services like BPO, KPO.
To inculcate in students the ability to gain mastery over professional courses, viz ACCA, CA, CS, CWA-I
and prove their proficiency in competitive exams

Course Outcomes
S.No

Course
Code

Course Name

Course
Outcome CO Statement
CO1
Understand the role and purpose of Banking System
CO2

1

CCA1005

BANKING THEORY
AND PRACTICE

CO3
CO4
CO5
CO6
CO1
CO2

2

CCA1017

E-COMMERCE

CO3
CO4

Acquire knowledge in Banker and Customer relationship
Attain knowledge in credit control techniques
Gain knowledge in the system of RBI and lending process
Use the digital banking system
Ability to solve contemporary issues through redressal mechanism.
Set sound goals and objectives for building the e-commerce websites
Design appropriate e-commerce business models suitable for the business
Prepare a business proposal for either new E-Commerce startups or automating
existing traditional business.
Implement e-data interchange and e-payment in business organization

CO5

Understand the security issues and use appropriate security management systems

CO6

Continue a good customer relationship by maintaining the client information
Describe various accounting adjustments required at the time of admission of a
partner

CO1
CO2

3

CCA2001

Advanced Financial
Accounting

CO3
CO4
CO5
CO6
CO7
CO1

4

CCA1009

Principles of
Marketing

CO2
CO3
CO4
CO1
CO2

5

CCA1016

Cost Accounting

CO3
CO4
CO5

Compare and construct the procedure to be followed at the time of retirement
cum admission of a partner
Solve the real time issues on insolvency of a partner
Illustrate the different accounting treatments of ‘provisions’, ‘contingent
liabilities’ and ‘contingent asserts’
List the major sources of share capital, including the various classes of shares
Apply financial statement analysis to assess the solvency of a business
Summaries the types of cash flow activities reported in the statement of cash
flows
Introduce the marketing concept and identify, understand and satisfy the needs of
customers and markets
Understand how organization identifies customers and their needs and wants
Help the student to understand the factors that influence marketing decisions and
focus attention on the vital role of marketing in today's global economy
Enable the students to learn various components involved in marketing function
Gain a working knowledge of the principles and process of cost accounting
Express the place and role of cost sheet in the modern economic environment
Select the material costs according to their impact on business and differentiate
methods of calculating stock consumption
Differentiate methods of labour costs and overhead costs according to the nature
of the business
Interpret the use of the process and operating cost

CO6
CO1
CO2
6

7

8

CCA1006

CCA1012

CCA1001

Business law

Management
Accounting

Financial Accounting

CO3

Identify the applications of contract costing
Familiarize the regulation of laws and to get thorough knowledge of the various
provisions of the legal framework in India.
Understand the maneuver of drafting an agreement
Realize the most imperative clauses of an agreement and its applicability

CO4

Develop an ability to compare and contrast the legal mechanisms of court and
out of court settlements

CO5

Build an aptitude towards policy and legal applications for international business
transactions and their jurisdiction

CO1

Assist in Planning and Formulation of Future Policies and Costing based on the data
and information available

CO2

Forecast future expenditure and manage them efficiently in terms of the cost of
material, labour and overheads

CO3

Understand the need for budgeting and preparing different budgeting based on
cost

CO4

Provide a formal basis for assessing performance, efficiency and control costs by
establishing standards and analysis of variances

CO5

Practise the principle of ‘management by exception’ at the detailed, operational
level

CO1

Acquire basic knowledge on double entry system of accounting and the role of
accountant in the society

CO2

Employ critical thinking skills to analyze financial data and effects of differing
financial accounting methods on financial statements

CO3
CO4

Explain the various reasons of disagreement, the various types of errors disclosed
by a trial balance and the essential steps to locate those errors.
Be familiar with the causes of different between cash book or pass book balance

CO5

Gain practical application to find out profit or loss when single entry records are
converted into double entry

CO6

Know the procedure in calculating profits by preparing branch accounts under
debtors’ system

CO7

Understand the advantages of keeping departmental accounting to business firms

CO1

Acquire knowledge on issue of shares.
Understand the knowledge on issue of debentures and redemption.
Uescribe the calculation of profits prior to incorporation and final accounts.
Understand the accounting treatment for valuation of goodwill & shares.

CO2
CO3
9

CCA1011

Corporate
Accounting

CO4
CO5
CO6
CO7
CO1
CO2

10

CCA1003

Business
organisation and
management

CO3
CO4
CO5
CO1

11

CCA1013

Income Tax Law and
Practice

CO2
CO3
CO4

Demonstrate an understanding about the profits of the company and their
division.
Understand the provisions related to liquidation of companies
Be aware on the corporate accounting conformity with the provision of the
companies act
Analyse the Environments so as to venture into Business
Apply Principles in the real time organisation
Design the contingent and situational structure to build effective relationship
among employees
Predict the behaviour of employees for effective use of human resources
Create a motivational workforce
Understand the basic concepts and also know how to compute the tax liability of a
person and the applicable tax rates.
Able to determine the residential status and understand scope of total income.
Identify the allowances and perquisites exempt from tax and to compute the
income chargeable to tax under the head.
Determine and compute annual value of different categories of house property

CO5

Identify the expenditure/payments which are admissible as deduction while
computing business income from business and profession.

CO6

Comprehend the meaning of short- term capital assets and long term capital
assets and identify the types of assets and to compute capital gains.

CO7

Identify the admissible and inadmissible deductions while computing income
under the head income from other sources

CO6

Apprehend the basic rules of conduct enforced by the state to regulate the conduct
of corporations
Develop an ability to compare and contrast the mechanism of policy frameworks
Institute ideas of starting a company
Acquainted with the structure of governing a company
Tinge upon ethical standards and contemplate over not falling prey to crimes
Gain confidence to apply theory in real life situations

CO7

know the procedure of relating to the registration of different types of companies

CO1

Define, the principles of entrepreneurial and family business
Identify and/or apply the principles of entrepreneurial and family business
Apply the principles of entrepreneurial management and growth through strategic
plans, consulting projects and/or implementing their own businesses

CO1
CO2
12

CCA1010

Company Law,
Governance and
Social responsibility

CO3
CO4
CO5

CO2
CO3
13

CCA1008

ENTREPRENEURSHIP
DEVELOPMENT

CO4
CO5
CO6

14

CCA1014

Business
Mathematics

Implement the principles of entrepreneurial management and growth through
strategic plans, consulting projects and/or implementing their own businesses
Create and defend an entrepreneurial marketing plan;
Apply the principles of new venture financing, growth financing, and growth
financing for existing businesses

CO1

Define basic terms in the areasof business calculus and financial mathematics

CO2

Explain basic methods of business calculus, types and methods of interest account and
their basic applications in practice

15

16

17

18

CCA1002

ENG1012

ENG 1001

HUM1032

Business Economics

Communicative
english

Basic English

Ethics and Values

CO3

Solve problems in the areas of business calculus, simple and compound interest account,
use of compound interest account, loan and consumer credit

CO4

Discerneffects of various types and methods of interest account

CO5

Connect acquired knowledge and skills with practical problems in economic practice

CO1

Understand the discipline of business economics

CO2

Analyse how consumers and producers make decisions

CO3

Evaluate the production and pricing decisions of business firms

CO4

Understand the general principles of how the market economy functions

CO5

Develop the skills to use theories, models and graphs to analyse economic issues in
business

CO1

Familiarize learners with basic and fundamental principles of formal communication

CO2

Engage the learners in academic, business, formal and informal communications activities

CO3

Strengthen the informal, formal and creative writing skills of the learners

CO4

Develop skills to comprehend, analyze and review creative works

CO5

Enhance the listening skills of the learners by exposing them to documentaries, speeches
etc.,

CO1

Enhance the listening skills of the learners by exposing them to documentaries, speeches
etc.,

CO2

Comprehend language and communication skills in academic and social contexts.

CO3

Strengthen the informal, formal and creative writing skills of the learners in social media

CO4

Communicate clearly and precisely in formal and informal contexts

CO5

Describe and narrate incidents with clarity, coherence suitable for purpose and audience

CO1

Follow sound morals and ethical values scrupulously to prove as good citizens

CO2

Understand various social problems and learn to act ethically

19

MAT1012

Statistical
Allplications

CO3

Understand the concept of addiction and how it will affect the physical and mental health

CO4

Identify ethical concerns in research and intellectual contexts, including academic
integrity, use and citation of sources, the objective presentation of data, and the
treatment of human subjects

CO5

Identify the main typologies, characteristics, activities, actors and forms of cybercrime

CO1

Organize, present and interpret statistical data, both numerically and graphically

CO2

Perform regression analysis, and compute and interpret the coefficient of correlation

CO3

Use various methods to compute the probabilities of events
Analyse and interpret data using appropriate statistical hypothesis and parametric testing
techniques

CO4
CO5

20

21

CHY1003

HIN1002

Environmental
Sciences

Applied Hindi

CO1

Apply statistical quality control techniques
Students will recognize the environmental issues in a problem oriented interdisciplinary
perspectives

CO2

Students will understand the key environmental issues, the science behind those
problems and potential solutions

CO3

Students will demonstrate the significance of biodiversity and its preservation

CO4

Students will identify various environmental hazards

CO5

Students will design various methods for the conservation of resources

CO6

Students will formulate action plans for sustainable alternatives that incorporate science,
humanity, and social aspects

CO7

Students will have foundational knowledge enabling them to make sound life decisions as
well as enter a career in an environmental profession or higher education

CO1

To create situation for students sit in the competitive exams.

CO2

To apply technology in various fields through Hindi.

CO3

To understand about various careers other than software where Hindi is used.

CO4

To analyse the use of Hindi skill in various fields.

CO5

To understand different areas where Hindi is used other than literature.

சங்க காலம் முதல் நவன
ீ
காலம் வரையிலான தமிழக மக்களின்
CO1

வாழ்வியல் குறித்த புரிதல்

தமிழ்நாடு அைசு பணியாளர்கள் ததர்வாரணயம்( TNPSC) நடத்தும்
CO2
22

TAM1002

ததர்விற்கு தயாைாகுதல்

நவன
ீ கவிரத மற்றும் சிறுகரதகளுக்கு மாணவர்களின்

Applied Tamil
CO3

பங்களிப்ரப தை ரவத்தல் (பரடப்பாளியாக்குதல்)

CO4

தமிழ்ச் சிறுகரதயின் தபாக்கு, உலகச் சிறுகரத -அறிமுகம்
உலக மமாழிகளில் பைவியுள்ள தமிழின் தவர்ச்மசால், தமிழரின்

நாடகம், மறுவாசிப்பு , மதால்லியல் களங்கள் , சூழலியல் குறித்த

23

24

25

26

STS1011

STS 2012

STS 2011

STS 3011

Introduction to soft
skill and problem
solving
Computer
Applications

reasoning skill
enhancement

Preparedness for
Recruitment

CO5

புரிதல்

CO1

Students will be able to solve problems of Quantitative Aptitude

CO2

Students will be introduced to Logical Reasoning questions

CO3

Students will learn the strategies to solve Verbal Ability questions

CO4

Understand the importance of ethics and values

CO1

Interact confidently and use decision making models effectively

CO2

Deliver impactful presentations

CO3

Be proficient in solving quantitative aptitude and verbal ability questions effortlessly

CO1

Demonstrate critical thinking skills, such as problem solving related to their subject
matters

CO2

Demonstrate competency in verbal, quantitative and reasoning aptitude

CO3

Perform good written communication skills
Will be introduced to basic concepts of Quantitative Aptitude, Logical reasoning and
Verbal ability

CO1
CO2
CO3

Will develop and apply effective problem-solving skills
Will be able to read and demonstrate good comprehension of text in areas of the
student’s interest

27

STS3003

Preparedness for
external
opportunities

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to express
themselves

Programme Name :

B.Tech Computer Science and Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply
them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural)
and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

2

3

The ability to formulate mathematical models and problem solving skills through
programming techniques for addressing real life problems using appropriate data
structures and algorithms.
The ability to design hardware and software interfaces through system programming skills
based on the knowledge acquired in the system software and hardware courses.
The ability to provide solutions through the application of software engineering
methodologies and database design principles with internet technologies for solving
contemporary issues.

Course Outcomes

S.No

1

Course
Code

CSE1001

Course Name

Problem Solving and
Programming

Course
Outco
me

CO Statement

CO1

Understand the working principle of a computer and identify the purpose
of a computer programming language.

CO2

Learn various problem solving approaches and ability to identify an
appropriate approach to solve the problem.

CO3

Differentiate the programming Language constructs appropriately to
solve any problem.

CO4
CO5

Solve various engineering problems using different data structures.
Able to modulate the given problem using structural approach of
programming.

2

CSE1002

3

CSE3999

4

CSE4098

Problem Solving and
Object Oriented
Programming

Technical Answers for
Real World problems
Comprehensive Exam

CO6

Efficiently handle data using flat files to process and store data for the
given problem.

CO1

Demonstrate the basics of procedural programming and to represent the
real world entities as programming constructs.

CO2

Enumerate object oriented concepts and translate real-world applications
into graphical representations.

CO3

Demonstrate the usage of classes and objects of the real world entities in
applications.

CO4

Discriminate the reusability and multiple interfaces with same
functionality based features to solve complex computing problems.

CO5

Illustrate possible error-handling constructs for unanticipated
states/inputs and to use generic programming constructs to
accommodate different datatypes.

CO6

Validate the program against file inputs towards solving the problem.

CO1
CO2

Identify real life problems related to society
Apply appropriate technology(ies) to address the identified problems using
engineering principles and arrive at innovative solutions

CO1
CO1
CO2

5

MAT101
1

Calculus for Engineers
CO3
CO4
CO5

Demonstrate the acquired knowledge of Computer Science and
Engineering in perspective of fundamentals and advanced concepts
apply single variable differentiation and integration to solve applied problems
in engineering and find the maxima and minima of functions
understand basic concepts of Laplace Transforms and solve problems with
periodic functions, step functions, impulse functions and convolution
evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series
and optimization problems involving several variables with or without
constraints
evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical
coordinates
understand gradient, directional derivatives, divergence, curl and Greens’,
Stokes, Gauss theorems

CO6

CO5

compute and interpret descriptive statistics using numerical and graphical
techniques.
understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.
apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data
make appropriate decisions using statistical inference that is the central to
experimental research.
use statistical methodology and tools in reliability engineering problems

CO6

demonstrate R programming for statistical data

CO1

To understand the dual nature of radiation and matter.

CO2

To apply Schrodinger’s equations to solve finite and infinite potential
problems.
To apply quantum ideas at the nanoscale.

CO1
CO2

6

MAT200
1

Statistics for Engineers

CO3
CO4

CO3

7

PHY1001

Engineering Physics

CO5

To apply quantum ideas for understanding the operation and working principle
of optoelectronic devices.
To analyze the Maxwell’s equations in differential and integral form.

CO6

To classify the optical fiber for different Engineering applications.

CO7

To apply concept of Lorentz Transformation for Engineering applications.

CO8

To demonstrate the quantum mechanical ideas

CO4

CO1
CO2

8

CHY100
1

demonstrate MATLAB code for challenging problems in engineering

Engineering Chemistry
CO3
CO4
CO5

Recall and analyze the issues related to impurities in water and their removal
methods and apply recent methodologies in water treatment for domestic and
industrial usage
Evaluate the causes of metallic corrosion and apply the methods for corrosion
protection of metals
Evaluate the electrochemical energy storage systems such as lithium batteries,
fuel cells and solar cells, and design for usage in electrical and electronic
applications
Assess the quality of different fossil fuels and create an awareness to develop
the alternative fuels
Analyze the properties of different polymers and distinguish the polymers
which can be degraded and demonstrate their usefulness

Apply the theoretical aspects: (a) in assessing the water quality; (b)
understanding the construction and working of electrochemical cells; (c)
analyzing metals, alloys and soil using instrumental methods; (d) evaluating the
viscosity and water absorbing properties of polymeric materials
CO6

9

PHY1999

Introduction to
Innovative Projects

CO1

To understand the various types of thinking skills.

CO2

To enhance the innovative and creative ideas

CO3

To find out a suitable solution for socially relevant issues

CO3

Students will recognize the environmental issues in a problem oriented
interdisciplinary perspectives
Students will understand the key environmental issues, the science behind
those problems and potential solutions
Students will demonstrate the significance of biodiversity and its preservation

CO4

Students will identify various environmental hazards

CO5

Students will design various methods for the conservation of resources

CO1
CO2

10

CHY100
2

Environmental Sciences

CO6

CO7
CO1

11

ENG101
1

CO2

English for Engineers

CO3

FLC

Foreign Language

Build up a job winning digital foot print and learn to face interviews
confidently.
Develop good interpreting and reporting skills to aid them in research.

CO5

Comprehend language and communication skills in academic and social
contexts.
Acquire vocabulary and learn strategies for error-free communication.

CO1

To to know Japanese alphabets and greet in Japanese.

CO2

To learn about pronouns, verbs form, adjectives and conjunctions.

CO3

To learn time and dates related vocabularies and express them in Japanese.

CO4

To learn the formation of simple questions and its answers in Japanese.

CO5

To know the Japanese culture and etiquettes.

CO4

12

Students will formulate action plans for sustainable alternatives that
incorporate science, humanity, and social aspects
Students will have foundational knowledge enabling them to make sound life
decisions as well as enter a career in an environmental profession or higher
education
Apply language skills with ease in academic and real-life situations.

CO1
CO2

13

HUM102
1

Ethics and Values

CO1

Understand the concept of addiction and how it will affect the physical and
mental health.
Identify ethical concerns in research and intellectual contexts, including
academic integrity, use and citation of sources, the objective presentation of
data, and the treatment of human subjects.
Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.
Enhance their social quotient

CO2

Demonstrate their creative abilities

CO3

Develop team working capabilities

CO4

Develop a holistic approach for healthy life

CO1

Understand developing business models and growth drivers

CO2

Use the business model canvas to map out key components of enterprise

CO3

Analyze market size, cost structure, revenue streams, and value chain

CO4

Understand build-measure-learn principles

CO5

Foreseeing and quantifying business and financial risks

CO1

Enabling students to know themselves and interact better with peers.

CO1

Enabling students enhance knowledge of relevant topics and evaluate the
information

CO3

CO4
CO5

14

15

EXC

MGT102
2

Co / Extra Curricular

Lean Start-up
Management

16

STS1001

Soft Skills

17

STS1002

Soft Skills

18

STS1003

Soft Skills
CO1

19

STS1004

Soft Skills
CO1

20

STS1005

Soft Skills

Ability to follow sound morals and ethical values scrupulously to prove as
good citizens
Understand the various social problems and learned to act ethically.

CO1

Understanding the various strategies of conflict resolution among peers and
supervisors
and respond appropriately
Enabling students to acquire skills in preparing for interviews, presentations
and
higher education
Clear knowledge about problem solving skills in DS & Algorithms concepts.

21

STS1006

Soft Skills

Enabling students to write codings in C,C++,Java and DBMS concepts
CO1

CO2

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints
Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4
CO5

Conduct experiments / Design & Analysis / solution iterations and document
the results
Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Correlate engineering concepts and their application in industry

CO2

Extrapolate selected techniques for appropriate innovative applications

CO3

Document the industrial practices in relevant e-platforms

CO1

22

23

CSE4099

CSE3099

Project Work

Industrial Internship

CO1
CO2

24

MAT200
2

Applications of
Differential and
Difference Equations

CO3

CO6

understand the series solution of differential equations and finding eigen
values, eigen functions of Strum-Liouville’s problem
Know the Z-transform and its application in population dynamics and digital
signal processing
demonstrate MATLAB programming for engineering problems

CO1

form truth tables, proving results by truth tables, finding normal forms

CO2

learn proof techniques and concepts of inference theory

CO4
CO5

25

MAT101
4

Discrete Mathematics
and Graph theory

employ the tools of Fourier series to find harmonics of periodic functions from
the tabulated values
apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems
know the techniques of solving differential equations

CO3
CO4
CO5

understand the concepts of groups and application of group codes, use Boolean
algebra for minimizing Boolean expressions
learn basic concepts of graph theory, shortest path algorithms, concepts of trees
and minimum spanning tree and graph colouring, chromatic number of a graph
Solve Science and Engineering problems using Graph theory

CO1

26

MAT300
4

CO2

CO4

apply the concept of vector spaces using linear transforms which is used in
computer graphics and inner product spaces
applications of inner product spaces, basic tools of cryptography

CO5

use of wavelet in image processing.

CO1

Solve basic electrical circuit problems using various laws and theorems

Applied Linear angebra
CO3

CO2

27

EEE1001

Basic Electrical and
Electronics Engineering

CO3
CO4
CO5
CO6

CO1
CO2
CO3
28

CSE1003

Digital Logic and Design

CO4
CO5
CO6
CO7

29

CSE2001

Computer Architecture
and Organization

the abstract concepts of matrices and system of linear equations using
decomposition methods
the basic notion of vector spaces and subspaces

CO1

Analyze AC power circuits and networks, its measurement and safety
concerns
Classify and compare various types of electrical machines
Design and implement various digital circuits
Analyze the characteristics of semiconductor devices and comprehend
the various modulation techniques in communication engineering
Design and conduct experiments to analyze and interpret data
Comprehend the different types of number system.
Evaluate and simplify logic functions using Boolean Algebra and Kmap.
Design minimal combinational logic circuits.
Analyze the operation of medium complexity standard combinational
circuits like the encoder, decoder, multiplexer, demultiplexer.
Analyze and Design the Basic Sequential Logic Circuits
Outline the construction of Basic Arithmetic and Logic Circuits
Acquire design thinking capability, ability to design a component with
realistic constraints, to solve real world engineering problems and
analyze the results.
Differentiate Von Neumann, Harvard, and CISC and RISC architectures.
Analyze the performance of machines with different capabilities.

CO2

Illustrate binary format for numerical and characters. Validate efficient
algorithm for arithmetic operations.

CO3

Construct machine level program for given expression on n-address
machine. Design an efficient data path for an instruction format for a
given architecture.

CO4

CO5

30

CSE2002

Theory of Computation
and Compiler Design

Explain the importance of hierarchical memory organization and ability
to construct larger memories. Analyze and suggest efficient cache
mapping technique and replacement algorithms for given design
requirements.
Compare and contrast memory mapping and IO mapping techniques.
Appraise the synchronous and asynchronous bus for performance and
arbitration.

CO6

Understand the structure of different storage systems and suggest
appropriate use of RAID levels.

CO7

Classify parallel machine models and Illustrate typical 6-stage pipeline
for overlapped execution.

CO1

Demonstrate the knowledge of mathematical models of computation and
describe how they relate to formal languages, and describe the design of
a compiler including its phases and components.

CO2

Derive an appropriate model of computation for a given language and
vice versa.

CO3

Infer the equivalence of languages described using different automata or
grammars.

CO5

Distinguish the computability power of automata and their limitations
Design syntax-directed translation schemes to generate intermediate
code for a given grammar.

CO6
CO7

Implement various code optimization and code generation techniques.
Demonstrate familiarity with compiler construction tools.

CO4

CO1

CO3

Analyse the performance of algorithms using asymptotic notations.
Demonstrate knowledge of basic data structures and legal operations on
them.

CO4

Illustrate different types of algorithmic approaches to problem solving
and assess the trade-offs involved.

CO5

Analyse basic graph algorithms, operations and applications through a
structured (well-defined) algorithmic approach.

CO2

31

CSE2003

Datastructures and
Algorithms

CO1

Categorize the feasibility and limitations of solutions to real-world
problems.
Provide efficient algorithmic solution to real-world problems.
Interpret the different building blocks of Communication network and its
architecture.

CO2

Contrast different types of switching networks and analyze the
performance of networks.

CO6
CO7

32

33

CSE1004

CSE2004

Network and
Communication

Database Management
Systems

Evaluating and providing suitable techniques for solving a problem
using basic properties of Data Structures.

CO6

Identify and analyze error and flow control mechanisms in data link
layer.
Design subnetting and analyze the performance of network layer.
Construct and examine various routing protocols.
Compare various congestion control mechanisms and identify
appropriate Transport layer protocol for real time applications.

CO7

Identify the suitable Application layer protocols for specific applications
and its respective security mechanisms.

CO3
CO4
CO5

CO1
CO2

Explain the basic concept and role of DBMS in an organization.
Illustrate the design principles for database design, ER model and
normalization.

CO3

Demonstrate the basics of query evaluation and heuristic query
optimization techniques.

CO4

Apply Concurrency control and recovery mechanisms for the desirable
database problem.

CO5

Compare the basic database storage structure and access techniques
including B Tree, B+ Tress and hashing.

CO6
CO7
CO1
CO2
34

CSE3001

Software Engineering

CO3
CO4
CO5
CO6
CO1
CO2

35

CSE2005

Operating Systems

Review the fundamental view on unstructured data and its management.
Design and implement the database system with the fundamental
concepts of DBMS.
Explain the principles of the engineering processes in software
development
Develop the software projects through activities such as planning and
scheduling.
Classify and specify the requirements for the software projects.
Design the prototype of the software projects.
Implement the software development processes activities from
requirements to validation & verification.
Apply benchmarking standards in process and in product.
Interpret the evolution of OS functionality, structures and layers.
Apply various types of system calls and to find the stages of various
process states.

CO4

Design a model scheduling algorithm to compute various scheduling
criteria.
Apply and analyse communication between inter process and
synchronization techniques.

CO5

Implement page replacement algorithms, solve memory management
problems and segmentation.

CO3

CO6

Differentiate the file systems for applying different allocation and access
techniques.

CO7

Representing virtualization and demonstrating the various operating
systems tasks and the principle algorithms for enumerating those tasks.

CO1

Identify and describe the physical organization of parallel platforms and
remember the cost metrics that can be used for algorithm design.

CO2

Demonstrate knowledge of the core architectural aspects of Parallel
Computing.

CO3

CO4
36

CSE4001

Parallel and Distributed
Computing
CO5

CO6

37

CSE3002

Internet and Web
Programming

Indicate key factors that contribute to efficient parallel algorithms and
apply a suite of techniques that can be applied across a wide range of
applications.
Distinguish the architectural and fundamental models that underpin
distributed systems and identify challenges in the construction of
distributed systems.
Analyze the issues in synchronizing clocks in distributed systems apply
suitable algorithms to solve it effectively and examine how election
algorithms can be implemented in distributed system.
Discuss on how locking, timestamp ordering and optimistic concurrency
control may be extended for use with distributed transactions.

CO7

Apply the concepts behind software architectures for large scale Webbased systems as well as to design, recognize and evaluate software
architectures.

CO1

Differentiate web protocols and web architecture.

CO2

Apply JavaScript, HTML and CSS effectively to create interactive and
dynamic websites.

CO3
CO4

Implement client side scripting using JavaScript.
Develop applications using Java.

CO5
CO6
CO7
CO1

CSE2006

Microprocessor and
Interfacing

Develop application using recent environment like Node JS, Angular JS,
JSON and AJAX.
Recall the basics of processor, its ways of addressing data for operation
by instruction set.

CO4

Execute basic and advanced assembly language programs.
Learn the ways to interface I/O devices with processor for task sharing.
Recall the basics of co-processor and its ways to handle float values by
its instruction set.

CO5

Recognize the functionality of micro controller,latest version processors
and its applications.

CO6

Acquire design thinking capability, ability to design a component with
realistic constraints, to solve real world engineering problems and
analyze the results.

CO2
CO3
38

Implement server side script using PHP, JSP and Servlets.
Develop XML based web applications.

Programme Name

:

B.Tech Mechanical with Specialization in Chemical Process Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards
and with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret
data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

2

3

Apply the knowledge of chemical science and engineering fundamentals to analyse
and solve complex problems in process and allied Industries working with
multidisciplinary core competency areas.
Design a system for developing efficient chemical processes considering cost, safety
and environmental aspects by using modern engineering tools individually or in a
team.
Acquaint with the contemporary trends in industrial/research settings so as to serve
as practicing engineers with professional ethics to cater the needs of society and
environment

Course Outcomes

S.No

1

Course
Code

CHE100
1

Course Name

Material Science and
Strength of Materials

Course
Outcom
e

CO Statement

CO1

Understand concept of mechanical behaviour of materials and calculations of same
using appropriate equations

CO2

Analyse the behaviour of structural and machine components subjected to various
loading and support conditions based on principles of equilibrium

CO3

Identify the significance of centroid/ centre of gravity and find centroids of composite
figures and bodies

CO4

Understand the concept of moment of inertia and method of finding moment of inertia
of areas and bodies

2

3

4

CHE100
2

CHE100
3

CHE100
4

Process Calculations

Process Engineering
Thermodynamics

Chemical Technology

CO5

Apply the concept of stress and strain to analyze structural members and machine
parts under axial load, shear load, and bending moment

CO6

Analyze the stresses developed in cylindrical and spherical shell

CO1

Apply mole concept and ideal gas equation to express the composition of mixtures

CO2

Understand the concept of humidity and usage of psychrometric chart

CO3

Understand the method of solving steady state material balances without chemical
reactions

CO4

Estimate the extent of reaction in material balances for systems involving chemical
reactions

CO5

Analyze the processes involving recycling and bypass involving chemical reactions.

CO6
CO1

Apply simultaneous material & energy balances to industrial processes.
Define and illustrate thermodynamic equilibrium state system, ideal and nonideal
relations

CO2

Relate properties such as change in enthalpy, entropy, free energy, heat and work
requirement for any batch and flow process happens in chemical industries.

CO3

Make use of thermodynamic relations to interpret the partial molar properties of pure
gases and liquids, and their mixtures.

CO4

Construct and analysis the phase equilibrium data, P-x-y, T-x-y diagram for ideal binary
miscible vapour-liquid systems.

CO5

Derieve methodologies for qualitative and quantitative analysis of VLE for non-ideal
binary miscible systems using van Laar, Margules, property estimation models.

CO6

Estimate the feasibilities of any reaction, determine the equilibrium rate constant for
chemical reactions.

CO1

Draw schematic diagram of all unit operations involved in flow sheeting.

CO2

The ability to apply knowledge of chemical engineering in process industries

CO3

Develop familiarity with major unit operation and processes on industrial scale

CO4

Ability to understand process technologies for fertilizers and petroproducts

5

6

7

8

CHE100
5

CHE100
6

CHE100
7

Momentum Transfer

CO5

Ability to understand the unit processes in organic synthesis.

CO6

Get conversant with the basic separation and conversion processes.

CO1

Summarize the basic principles of momentum transfer

CO2

Identify the properties and application of Newtonian and Non-Newtonian fluid along
with their applications

CO3

Analyze fluid flow problems with the application of the momentum and energy
equations in the real field applications

CO4

Determine the dimensionless numbers for momentum transfer

CO5

Evaluate the fluid flow phenomena through packed and fluidized bed

CO6

Demonstrate the mechanism of transportation of fluid.

CO1

Classify the different modes of heat transfer with their significance

CO2

Model and solve steady/unsteady state heat transfer problems

CO3

Analyze the heat transfer phenomena in fluids involving phase and no phase changes

CO4

Examine radiative heat transfer with and without radiation shields through shape
factor concept

CO5

Determine the performance of various heat types of heat exchangers

CO6

Estimate the heat transfer rate and surface area of evaporators/condensers

CO1

Distinguish the typical sources of risk in a process plant by hazard identification and
examination of case studies

CO2

Assess the severity of the consequences of incidents

CO3

Undertake a Hazard and Operability Study (HAZOP)

CO4

Explain the legal framework controlling process plant safety in industries

CO5

Demonstrate how the root cause of incidents can be investigated and analysed and the
various human and technical aspects of such causes

CO6

Identify hazard and conduct safety audit.

CO1

Understand the various types of catalysts and their mechanism in organic synthesis.

Heat Transfer

Safety and Hazard
Analysis

CO2

CHE100
8

9

CHE100
9

Unit Processes in
Organic Synthesis

Biochemical
Engineering

CO3

Interpret kinetics, mechanism and thermodynamics of nitration reaction.
Illustrate kinetics, mechanism and thermodynamics of sulphonation and amination
reaction

CO4

Distinguish and differentiate kinetics, mechanism and thermodynamics of reactions
involved in petrochemical industries.

CO5

Apply basic engineering and science concepts for selecting suitable process for organic
synthesis

CO6

Analyze various factors affecting the yield of organic chemicals

CO1

Understand significance and scope of biochemical processes

CO2

Classification of microorganisms and cell functions for industrial biochemical processes
enzyme and kinetics for bioprocesses.

CO3

Apply Chemical Engineering Principles to develop kinetic models for bioprocesses.

CO4

Application of the theoretical basics of chemical engineering and unit operations in
designing bioreactors process equipment

CO5

Analyze bioreactor performance.

CO1

Distinguish downstream processing and biological Sewage treatment Comprehension in
solving open ended chemical problems using biochemical route.
Explain the importance of water and various methods for water softening and
purification.

CO2

Classify the different types of fuels and boilers used in process industries for the
generation of steam.

CO6

10

11

CHE101
0

Process Plant Utilities

CO3
CO4

Identify the different types of compressors and blowers for handling air and inert gases.
Summarize the different types of equipment used for humidification, and
dehumidification

CO5

Select a suitable refrigeration system for a typical application in process industries.

CO6

Interpret the application of correct type of insulation system for control of heat losses
and learn about proper utilization of inert gases on the process plants.

CO1

Demonstrate the basic principles of Chemical Engineering Systems

CHE101
1

12

13

14

CHE101
3

CHE101
4

CHE101
5

Optimization of
Chemical Processes

Natural Gas Engineering

Petroleum Technology

Petrochemical
Technology

CO2

Recognize the different types of optimization problems for process engineering

CO3

Evaluate single and multivariable optimization chemical engineering problems

CO4

Execute the complex chemical engineering processes using software tools

CO5

Identify the different types of hypotheses for the model equations chemical system

CO6

Solve the Optimal Control and Dynamic optimization problems

CO1

Emphasizes fundamentals of mathematics and integrates them in application to
traditional Natural Gas Engineering to improve further needs.

CO2

Select, locate and orient systems for offshore problems.

CO3

Develop an ability to revamp and retrofit a system, process to meet desired needs
within realistic constraints such as environmental, health, safety, manufacturability and
sustainability in the field of Natural Gas

CO4

Apply Natural Gas Refining principles and practices for optimizing resource
development and management .

CO5

Recognize the purification mechanism to estimate, design equipment’s for processing,
storage and transport.

CO6

Inspect project economics and resource valuation methods for design and decision
making under conditions of risk and uncertainty.

CO1

Explain the composition of crude oil and its products, along with its properties and
characterization methods

CO2

Discuss the basic separation and conversion processes used in refining crude oil

CO3

Implement the chemical engineering principles to the analysis of safe and efficient
refinery operations

CO4

Identify the specifications required for good quality petroleum product

CO5

Exemplify the process of purification and fractionation of crude oil.

CO6

Interpret the relationship safety and environment in Petroleum Refining Industries

CO1

Provide a detailed insight of all the chemicals derived from petroleum.

CO2

Develop familiarity with major polymerization processes on industrial scale

15

16

17

CHE101
6

CHE101
7

CHE101
8

Fermentation
Technology

Food Process
Engineering

Membrane Separation
Technology

CO3

Ability to understand process technologies for Fibers, Elastomers and resins

CO4

Ability to understand the unit processes in organic synthesis

CO5

Exemplify various Codes, Standards and Norms associated with Petrochemical products

CO6

Plan the proper conversion route to upgrade the products.

CO1

Understand the importance of fermentation with reference to industrial microbiology

CO2

Summarize kinetics prevalent in microbial processes

CO3

Understand the process to select and manage microorganisms from natural source to
fermentation

CO4

Interpret the acquired knowledge on fermenter configuration for different types of
cells and enzymes

CO5

Design of fermenter and the downstream processing of fermentation products

CO6

Create innovative applications for fermentation technologies for novel products

CO1

Determine the various engineering properties of the raw material used in food
processing which will be useful to design the various food Processing equipment’s

CO2

Device the suitable dryers with considering technical and economical point of view

CO4

Understand the knowledge in different food processing operations involved in various
food manufacturing process
Identify and transform different processing technology to produce quality food
products

CO5

Focus and understand the unit operations involved in food technology

CO6

Organize to learn the packaging material and methods and the cost involved

CO1

Understand the basic principle of membrane separation processes

CO2

Describe different technic available for membrane characterization.

CO3

Derive various transport models for membrane flux and concentration polarization for
various membrane systems.

CO4

Compute membrane flux and concentration polarization using various transport
models for various membrane systems.

CO3

18

CHE101
9

Polymer Technology

CO5

Analyze a membrane process and design components to carry out a specific separation.

CO6

Importance of gas and bio separation membranes for industrial application.

CO1

Explain the importance of different types of polymers and their applications.

CO2

Classify the different methods of polymerization processes and their mechanism.

CO3

Identify the different structure and size, and properties of the polymers.

CO4

Summarize the different additives used and their properties in polymerization process.

CO5

Select suitable polymer processing techniques for preparation of various polymers.

CO6

Interpret the application of correct type of biopolymers and bio-nanocomposites for
biomedical applications.

CO2

Realize the role of essential elements for plant growth and the need of nitrogenous,
phosphate and potash fertilizers
Identify reactions and unit operations involved in the manufacturing of various
fertilizers

CO3

Describe various physical and chemical properties of fertilizers

CO4

Categorize the major engineering problems associated in fertilizer manufacturing.

CO5

Explain the importance of bio fertilizers, fluid fertilizers and controlled release fertilizer

CO6

Analyze the impact of pollution from fertilizer industry based on pollution standards.

CO1

Ability to understand process technologies for chemical products development.

CO2

Separate mixed components based on their material composition and properties

CO3

Identify engineering problems in Unit operations

CO4

Calculate the resistance developed in filtration systems

CO5

Design agitation vessel based on standard design criterion

CO6

Get conversant with the basic separation and conversion processes

CO1

Explain the concepts of production and operations. Differentiate between them.

CO2

Analyse situations and use different models for decision making.

CO3

Design the product and process layout

CO1

19

20

21

CHE102
0

CHE102
2

CHE102
3

Fertilizer Technology

Mechanical Operations

Production and
Operations
Management

22

23

CHE200
1

CHE200
2

Chemical Reaction
Engineering

Process equipment
design and Economics

CO4

Manage the materials – inventory, and can decide when to order, how much to order.

CO5

Judge the quality control and Inspection using statistical tools.

CO6

Develop Gantt chart, and conduct project evaluation and review.

CO1

Classify various reaction types and their applications

CO2

Apply the principles of reaction kinetics, formulate rate equations and analyze the
batch reactor data

CO3

Design ideal reactors (Batch, CSTR and PFR) for simple chemical reaction schemes.

CO4

Develop skills to choose the right reactor among single, multiple, recycle reactor, etc.
schemes

CO5

Evaluate selectivity, reactivity and yield for parallel and mixed reactions.

CO6

Design non-isothermal reactors and the heat exchange equipment required

CO1

Understand and read flowcharts and ways of interpreting the drawings.

CO2

Explain the procedure involved in selection and design methodology of fluid handling
equipments, pressure vessels, heat transfer equipment

CO3

Summarize the basics to design separation equipment and ideal reactors

CO4

Application of Pinch Technology techniques to solve the energy recovery and the Heat
Exchanger network.

CO6

Apply economic principles to do cost estimation of projects and equipments, selection
between alternatives and replacement and profit analysis in chemical industries.
Analyse open ended process equipment design problems. (J component and
Laboratory)

CO1

Understand and analyze the needs of the customers

CO2

Apply engineering knowledge to convert needs to product specifications

CO3

Create and generate innovative ideas for products

CO4

Evaluate and select among ideas

CO5

Analyze the manufacture of products

CO6

Design better marketable products

CO5

24

CHE200
3

Chemical Product
Design

25

26

27

CHE200
6

CHE300
1

CHE300
2

Fuels and Combustion

Computational
Methods in Process
Engineering

Process
Instrumentation and
Control

CO1

Classify the various types of fuels like liquid, solid and gaseous fuels available for firing
in boilers and furnaces

CO2

Compare various fuel properties and its efficient use

CO3

Choose the right type of fuel depends on various factors such as availability, storage,
handling, pollution and cost of fuel

CO4

Differentiate the properties of exhaust and flue gases

CO5

Execute basic engineering and science concepts for the design of various combustion
Equipment

CO6

Judge various air pollution controlling techniques for reducing the pollution generated
from combustion of various fuels

CO1

Formulate engineering problem as mathematical model for an appropriate solution
using numerical methods.

CO2

Solve roots of a single equation, simultaneous equations, interpolation, regression
fitting, integration and optimization using different numerical techniques.

CO3

Compute numerical integration and optimization using different methods.

CO4

Identify alternate schemes followed in numerical methods for finding the solutions for
Ordinary Differential Equations (ODE) and Partial Differential Equations (PDE).

CO5

Create MATLAB program for roots finding, simultaneous equations, optimization,
regression and curve fitting, numerical integration, ODE and PDE.

CO6

Solve numerical methods problems using software packages (Such as Aspen Plus, VBA,
CFX etc..).

CO1

Demonstrate knowledge of chemical process systems as well as the operating
principles of common instruments.

CO2

Understand concepts of the mathematical modeling and develop transfer functions of
open loop control systems and their responces with different forcing functions.

CO3

Develop closed loop block diagram and analyse with setpoint and load changes to
calculate offset.

CO4

Identify the modes of controllers required for process system with their characteristics
and tune the controllers with the right technique for optimization of the system.

CO5

Analyze the stability of the control system with time and frequency domain analysis
techniques.

CO6

28

29

CHE300
3

CHE300
4

CO1

Compare different advanced control schemes to various processes.
Apply Steady state molecular diffusion in fluids under stagnant and laminar flow
conditions

CO2

Provide the Correlation for convective mass transfer coefficient for various chemical
engineering applications like, flow over a flat plate, Packed column and spheres
Interpret the theories of mass transfer and relate individual and overall mass transfer
coefficients

Mass Transfer
CO3

Heterogeneous
Reaction Engineering

CO4

Recognize the principle of humidification and its application in classifying and
designing the cooling tower

CO5

Comprehend the need and application of dryers in a chemical process and its
classification based on the material dried

CO6

Select and learn the types of Crystallizers used in practice and its principle

CO1

Understand the heterogeneous reaction systems and design the reactors for fluid-solid
systems.

CO2

Identify the conversion in a non-ideal reactor using tracer information.

CO3

Analyze the role of catalyst in reactions and the transport mechanism in heterogeneous
catalysts.

CO4

Design and characterize catalyst surface properties for better activation of the catalyst

CO5

Identify critical parameters affecting the performance of heterogeneous and multiphase reactors.

CO6

Construct and apply a general problem solving approach to design heterogeneous and
multiphase reactors.

30

31

32

33

CHE300
6

CHE300
7

CHE300
8

CHE400
1

Process Plant
Simulation

Multiphase Flow

Industrial Pollution
Engineering

Equilibrium Staged
Operations

CO1

Understand the principles for developing a Process flow sheet and its execution

CO2

Illustrates the approaches to follow in plant simulation

CO3

Utilize commercial software’s for complete simulation of refineries

CO4

Interpret steady state process plant simulation

CO5

Overcome the debottleneck existing in process plant and have maximum productivity

CO6

Implement the strategies for solving simple and complex plant problems

CO1

Define and relate the basic types of multiphase systems in process industries

CO2

Identify the type of flow-pattern and flow regimes for fluid-fluid (gas-liquid and liquidliquid) and fluid-solids systems.

CO3

Construct one dimensional Steady state models in multiphase flows

CO4

Interpret Drift Flux models two phase system

CO5

Formulate and estimate flow properties for phase change systems.

CO6

Design and fabricate the columns to handle for multiphase system in chemical
engineering operations.

CO1

Understand basics of pollution parameters and characteristics of industrial wastes.

CO2

Distinguish types of standards and legislations and resource optimization methods.

CO3

Categories sources, types, and control equipment’s for industrial air pollution.

CO4

Classify and design methods of wastewater treatment

CO5

Differentiate various solid waste disposal techniques.

CO6

Evaluate waste treatment flow sheets of various process industries.

CO1

Describe basic principles of various equilibrium staged operations involving material
and energy balances.

CO2

Determine the number of equilibrium stages required for various equilibrium staged
operations.

CO3

Determine number of transfer units and height requirements for continuous contact
equilibrium staged operations.

CO4

CO1

Solve equilibrium staged operations using simulation softwares such as Aspen Plus,
MATLAB Simulink, Pro Simulator etc.,.
Recognize modern separation techniques applied in industries for high purity
products.
Understand and relate transport properties of molecular transfer of momentum,
energy and mass transport. Illustrate the orientation of the coordinate systems for any
flow system.

CO2

Solve and physically interpret one-dimensional steady state momentum transfer, heat
conduction and species diffusion problems in rectangular, cylindrical, and spherical
geometries, with and without generation/loss.

CO3

Make use of Navier-Stoke’s equation with right boundary conditions to examine the
problems related to fluid, heat and mass transfer.

CO4

Evaluate the interphase transport properties for internal flow and external flow and
estimate powere that required for fluid flow.

CO5

Ability to do heat, mass and momentum transfer analysis

CO5
CO6

34

CHE400
2

Transport Phenomena

CO6
CO1
CO2
35

CHE400
3

Modelling and
Simulation in Process
Engineering

Explain different column/equipment used for various separation applications.

Formulate and solve industrial problems along with appropriate approximations and
boundary conditions.
Demonstrate the basic principles of chemical engineering for modeling of chemical
system

CO3

Apply mathematical tools to solve model equations
Analyze the linear steady state and un-steady state lumped system of process
industries

CO4

Construct the model equations for the Chemical Engineering system

CO5

Evaluate the model solving ability for various unit processes and unit operations

CO6

Execute the algorithm for different chemical engineering systems.

36

CHE400
5

Fluidization Engineering

CO1

Distinguish the behaviour of fluidization under various operating conditions.

CO2

Elucidate the various industrial applications of fluidization

CO3

Determine minimum fluidization velocity and terminal velocity

CO4

Design suitable gas distributor for fluidized beds

CO5

Apply various models for designing the fluidized bed systems

CO6

Analyze the performance of various fluidized bed systems

Programme Name :

B.Tech Computer Science & Engineering with specialization in
Information Security
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply
them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural)
and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

2

3

The ability to formulate mathematical models and problem solving skills through
programming techniques for addressing real life problems using appropriate data
structures and algorithms.
The ability to provide ethical solutions through the application of software engineering
methodologies and database design principles with internet technologies for solving
contemporary issues.
The ability to investigate and analyse using appropriate methodologies as well as security
principles and apply the security solutions to mitigate cyber security threats

Course Outcomes
Course
Code

S.No

1

BCI2001

Course Name

Data Privacy

Course
Outcom
e

CO Statement

CO1

Recognize the need for data privacy according to different types of data and assess
the risk involved in micro data.

CO2

Analyse the various anonymization methods and apply de-identification
mechanisms accordingly

CO3

Examine privacy preservation methods based on various complex data structures.

CO4

Discover the various attacks on anonymized data.

CO5

Illustrate the necessity to Integrate data privacy methods with data mining
techniques

2

BCI2002

BCI3001

4 BCI3002

Image Processing

Web Security

Disaster Recovery
and Business
Continuity
Management

CO6

Produce test data without attribute and identity disclosure and understand the usage
of data privacy in industry and social media.

CO1

Ascertain and describe the basics of image processing concepts through
mathematical interpretation.

CO2

Acquire the knowledge of various image transforms and image enhancement
techniques involved.

CO3

Demonstrate image restoration process and its respective filters required.

CO4

Experiment the various image segmentation and morphological operations for a
meaningful partition of objects.

CO5

Design the various basic feature extraction and selection procedures and illustrate
the various image compression techniques and their applications.

CO6

Analyse and implement image processing algorithms for various real-time
applications.

CO1

To understand security-related issues in Web-based systems and applications.

CO2

To understand the fundamental mechanisms of securing a Web-based system.

CO3

To recognize web application design assumptions and exploit them

CO4

To be familiar with the capabilities of various Penetration Testing tools, Access
Control Vulnerabilities, SQL Injection Vulnerabilities, Cross-Site Scripting (XSS)
Vulnerabilities, Authentication and Session Vulnerabilities

CO5

To be able to evaluate a Web-based system with respect to its security
requirements.

CO1

Understand the concepts of risk management.

CO2

Deﬁne and diﬀerentiate contingency planning components

CO3

Design and recommend contingency strategies including data backup and recovery
and alternate site selection for business resumption planning.

CO4

Classify the escalation process from incident to disaster.

CO5

Strategize a disaster recovery plan, business continuity plan for sustained
organizational operations

CO1

Possess the skills necessary to carry out software analysis of Android based
applications

CO2

Acquire the fundamental knowledge about the malware design and working
principles in
Android Application design

5 BCI3003

Android Security

CO3

Analysis and prepare a report for any Android Application

CO4

Understand the purpose of malware or malicious code analysis.

CO5

Identify the various tools for malicious code analysis in Android Application.

CO6

Application of reverse engineering techniques using appropriate tools for malicious
code
analysis in android

6 BCI3004

7 BCI3005

Security of EBased Systems

CO7

Designing cryptographic libraries for providing security for android application

CO1

Infer the security features needed for distributed computing, Mobile commerce and
E- commerce.

CO2

Identify and assess different types of security breaches and possible solutions for a
robust e-based models.

CO3

Analyse the inner-workings of SET Protocol, payment modes, and related secure
algorithms

CO4

Choose suitable security techniques for E-health care security

CO5

Demonstrate the ability to select and design the Anonymization and PseudoAnonymization techniques

CO6

Interpret the need of E-Governance Security

CO7

Summarize various Security Attacks in E-Learning and Modeling Security
Services.

CO1

To understand fundamental concepts and principles of watermarking and
steganography

Digital
Watermarking and
Steganography

8 BCI3006

9 BCI4001

Biometrics

Cyber Forensics
and Investigation

CO2

To Identify and assess different types of data hiding techniques in various
image formats like GIF, BMP etc

CO3

To gain knowledge in various data hiding methods like LSB, EzStego, OutGuess,
and F5.

CO4

Apply similarity metrics to compute the distance between two images or videos.

CO5

Assess the strength of any data hiding algorithm against steganalysis techniques

CO6

Understand how digital rights are created and monitored

CO1

To demonstrate knowledge of the basic physical and biological science and
engineering principles underlying biometric systems.

CO2

To learn basics of Image processing that can be applied for implementing biometric
system

CO3

To understand and analyse biometric systems at the component level and be able to
analyse and design basic biometric system applications.

CO4

To understand the basic operations and performance of the system

CO5

To identify the sociological and acceptance issues associated with the design and
implementation of biometric systems.

CO6

To understand various Biometric security issues.

CO1

Demonstrate knowledge on cyber forensics and investigation, digital evidence.

CO2

Demonstrate the use of tools for various forensic process.

CO3

Describe the preservation techniques and legal requirements for digital evidence

CO4

Perform digital forensics in Windows, Linux operating systems and Demonstrate
the mobile forensic tools for both Android and iOS

CO5

Describe the ways to recover data from cloud and perform forensics on data in
cloud.

10

11

12

BCI4002

BCI4003

CSE1006

Vulnerability
Analysis and
Penetration
Testing

Malware Analysis

CO6

Demonstrate the knowledge of using Autopsy, FTK, Wireshark and other tools

CO1

To understand the basic principles for Information Gathering and Detecting
Vulnerabilities in the system.

CO2

Gain knowledge about the various attacks caused using the network and
communication system in an application

CO3

Usage of exploits at various platforms

CO4

Helps to understand the various protocols defined for various network and server
application.

CO5

Ability to determine the security threats and vulnerabilities in computer networks
using penetration testing techniques

CO6

Using the acquired knowledge into practice for testing the vulnerabilities and
identifying threats.

CO7

Acquiring knowledge about the tools used for penetration testing.

CO1

Possess the skills necessary to carry out independent analysis of modern malware
samples using both static and dynamic analysis techniques.

CO2

Have an intimate understanding of executable formats, Windows internals and
APIs, and malware analysis techniques.

CO3

Extract investigative leads from host and network based indicators associated with
a malicious program.

CO4

Analyse and prepare a report about the Malware applications

CO5

Design an application for Malware analysis using statistical malware analysing
techniques

CO6

Apply techniques and concepts to unpack, extract, decrypt, or bypass new antianalysis techniques in future malware samples.

CO7

Achieve proficiency with industry standard tools including ProcMon, CFF
Explorer, ProcExplore, BinText, FileAlyzer, OllyDbg etc

CO1

To Understand and apply the fundamentals of Cryptography in Cryptocurrency.

Blockchain and
Cryptocurrency
Technologies

13

CSE1011

14 CSE2008

Cryptography
Fundamentals

Network Security

CO2

To gain knowledge about various operations associated with the life cycle of
Blockchain and Cryptocurrency.

CO3

To deal with the methods for verification and validation of Bitcoin transactions.

CO4

To demonstrate the general ecosystem of several Cryptocurrency.

CO5

To educate the principles, practices and policies associated Bitcoin business

CO1

Infer the security aspects of the in-built cryptosystems

CO2

Analyze the cryptographic algorithms for information security

CO3

Identify the authentication schemes for membership authorization

CO4

To Apply the Integrity standards for information systems

CO5

To Model the Public Key Infrastructure

CO6

To understand how to apply financial cryptographic techniques to secure data in
transit across various networks

CO1

Describe computer and network security fundamental concepts and principles.

CO2

Identify and assess di↵erent types of threats, malware, spyware, viruses,
vulnerabilities, and today’s attacks such as social engineering, rootkit, and botnets.

CO3

Describe the inner-workings of today’s real time communication security, e-mail
security and wireless security.

CO4
CO5

Describe the inner-workings of popular hash function, digital signatures and
certificates.
Demonstrate the ability to select among available network security technology and
protocolssuch as IDS, IPS, firewalls, honeynets, SSL, SSH, IPSec, TLS, VPNs, etc.

Programme Name

:

B.Tech Civil Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards
and with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret
data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

Develop and apply innovative, state-of-the-art practices and technologies and
Provide sustainable solutions to the Civil Engineering Problems

2

Plan, design, construct and operate society economic and social engine that built
the environment and also protecting, restoring the natural environment

3

Apply modern techniques, advanced materials, equipment and management tools
so as to complete the civil engineering project within specified time and funds.

Course Outcomes

S.No

1

Course
Code

CHY1701

Course Name

Engineering Chemistry

Course
Outco
me

CO Statement

CO1

Recall and analyze the issues related to impurities in water and their removal
methods and apply recent methodologies in water treatment for domestic and
industrial usage

CO2

Evaluate the causes of metallic corrosion and apply the methods for corrosion
protection of metals

CO3

Evaluate the electrochemical energy storage systems such as lithium batteries, fuel
cells and solar cells, and design for usage in electrical and electronic applications

CO4

Assess the quality of different fossil fuels and create an awareness to develop the
alternative fuels

CO5

Analyze the properties of different polymers and distinguish the polymers which
can be degraded and demonstrate their usefulness

2

CHY1002

Environmental Sciences

CO6

Apply the theoretical aspects: (a) in assessing the water quality; (b) understanding
the construction and working of electrochemical cells; (c) analyzing metals, alloys
and soil using instrumental methods; (d) evaluating the viscosity and water
absorbing properties of polymeric materials

CO1

Students will recognize the environmental issues in a problem oriented
interdisciplinary perspectives

CO2

Students will understand the key environmental issues, the science behind those
problems and potential solutions
Students will demonstrate the significance of biodiversity and its preservation
Students will identify various environmental hazards
Students will design various methods for the conservation of resources

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

3

PHY1701

Engineering Physics

4

PHY199

Introduction to Innovative
Projects

5

ESP1001

Español Fundamental

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
CO1

Students will formulate action plans for sustainable alternatives that incorporate
science, humanity, and social aspects
Students will have foundational knowledge enabling them to make sound life
decisions as well as enter a career in an environmental profession or higher
education
To understand the dual nature of radiation and matter.
To apply Schrodinger’s equations to solve finite and infinite potential problems.
To apply quantum ideas at the nanoscale.
To apply quantum ideas for understanding the operation and working principle of
optoelectronic devices.
To analyze the Maxwell’s equations in differential and integral form.
To classify the optical fiber for different Engineering applications.
To apply concept of Lorentz Transformation for Engineering applications.
To demonstrate the quantum mechanical ideas
To understand the various types of thinking skills.
To enhance the innovative and creative ideas
To find out a suitable solution for socially relevant issues
To greet people, give personal details and Identify genders by using correct articles

CO2

To know the correct use of SER, ESTAR and TENER verb and will be able to describe
people, place and things

CO3

To give opinion about time and weather conditions by knowing months, days and
seasons in Spanish.

CO4

To make sentences by using regular verbs and give opinion about people and
places.

CO5

To write about their daily routine by using reflexive verbs and write small
paragraphs about their hometown, their best friend etc.

CO1

To Identify in French language the daily life communicative situations via personal
pronouns, emphatic pronouns, salutations, negations, interrogations etc
To communicate effectively in French language via regular / irregular verbs.

CO2
6

7

FRE1001

GER1001

Français quotidien

GRUNDSTUFE DEUTSCH

CO3

To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4

To understand and demonstrate the comprehension of some particular new range
of unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through the language
studied.
To greet people, introduce oneself and understand basic expressions in German
To aquire basic grammar and skills to use these in a meaning way.
To attain beginner's level vocabulary
To write on a variety of topics with significant precision and in detail.

CO1
CO2
CO3
CO4
CO5

8

JAP1001

Japanese for Beginners

9

ENG1011

English for Engineers

CO1
CO2
CO3
CO4
CO5
CO1
CO2

To demonstrate good comprehension of written discourse in areas of special
interests.
To to know Japanese alphabets and greet in Japanese.
To learn about pronouns, verbs form, adjectives and conjunctions.
To learn time and dates related vocabularies and express them in Japanese.
To learn the formation of simple questions and its answers in Japanese.
To know the Japanese culture and etiquettes.
Apply language skills with ease in academic and real-life situations.
Build up a job winning digital foot print and learn to face interviews confidently.

CO3
CO4
CO5

Develop good interpreting and reporting skills to aid them in research.
Comprehend language and communication skills in academic and social contexts.
Acquire vocabulary and learn strategies for error-free communication.

CO1

Ability to follow sound morals and ethical values scrupulously to prove as good
citizens
Understand the various social problems and learned to act ethically.

CO2
10

11

HUM1021

MAT1011

CO3

Understand the concept of addiction and how it will affect the physical and mental
health.

CO4

Identify ethical concerns in research and intellectual contexts, including academic
integrity, use and citation of sources, the objective presentation of data, and the
treatment of human subjects.

CO5

Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.

CO1

apply single variable differentiation and integration to solve applied problems in
engineering and find the maxima and minima of functions

CO2

understand basic concepts of Laplace Transforms and solve problems with periodic
functions, step functions, impulse functions and convolution

CO3

evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and
optimization problems involving several variables with or without constraints

CO4

evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical
coordinates

CO5

understand gradient, directional derivatives, divergence, curl and Greens’, Stokes,
Gauss theorems
demonstrate MATLAB code for challenging problems in engineering

Ethics and Values

Calculus for Engineers

CO6
12

MAT2001

CO1

compute and interpret descriptive statistics using numerical and graphical
techniques.

CO2

understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.

Statistics for Engineers

13

EXC4097

EXTRA curricular Activities

CO3

apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data

CO4

make appropriate decisions using statistical inference that is the central to
experimental research.
use statistical methodology and tools in reliability engineering problems
demonstrate R programming for statistical data
Enhance their social quotient
Demonstrate their creative abilities
Develop team working capabilities
Develop a holistic approach for healthy life

CO5
CO6
CO1
CO2
CO3
CO4
CO1
CO2
CO3

14

XXX4999

Capstone Project

CO4

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints
Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results
Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products / solution
Document the results in the form of technical report / presentation
Understand developing business models and growth drivers
Use the business model canvas to map out key components of enterprise
Analyze market size, cost structure, revenue streams, and value chain
Understand build-measure-learn principles
Foreseeing and quantifying business and financial risks
Enabling students to know themselves and interact better with peers.

15

MGT1022

Lean Start up Management

16

STS1001

Softskills

CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO1

17

STS1002

Softskills

CO1

Enabling students enhance knowledge of relevant topics and evaluate the
information

18

STS2001

Softskills

CO1

Understanding the various strategies of conflict resolution among peers and
supervisors
and respond appropriately

19

STS3001

Softskills

CO1

20

STS3004

Softskills

CO1

21

STS3005

Softskills

CO1

22

CSE1001

Problem Solving and
Programming

CSE1002

Problem Solving and Object
Oriented Programming

24

CLE3999

Technical Answers for Real
World problems

25

CLE3099

Industrial Internship

Enabling students to write codings in C,C++,Java and DBMS concepts

CO1

Understand the working principle of a computer and identify the purpose of a
computer programing language

CO2

Learn various problem solving approaches and ability to identify an appropriate
approach to solve the problem

CO3

Differentiate the programming Language constructs appropriately to solve any
problem
Solve various engineering problems using different data structures
Able to modularize the given problem using structural approach of programming

CO4
CO5

23

Enabling students to acquire skills in preparing for interviews, presentations and
higher education
Clear knowledge about problem solving skills in DS & Algorithms concepts.

CO6

Efficiently handle data using flat files to process and store data for the given
problem

CO1

Recall the basics of procedural programming and to represent the real world
entities as programming constructs

CO2

Enumerate object oriented concepts and translate real-world applications into
graphical representations

CO3

Demonstrate the usage of classes and objects of the real world entities in
applications

CO4

Discriminate the reusability and multiple interfaces with same functionality based
features to solve complex computing problems

CO5

Propose possible error-handling constructs for unanticipated states/inputs and to
use generic programming constructs to accommodate different datatypes
Validate the program against file inputs towards solving the problem
Identify real life problems related to society

CO6
CO1
CO2
CO1

Apply appropriate technology(ies) to address the identified problems using
engineering principles and arrive at innovative solutions
Correlate engineering concepts and their application in industry

26

CLE1003

Surveying

CO2
CO3

Extrapolate selected techniques for appropriate innovative applications
Document the industrial practices in relevant e-platforms

CO1

Understanding basics involved in different
types of surveying instruments and equipment
like levels, theodolite, total station, GPS and LIDAR

CO2

Implement the skills in performing measurement
of distances, angles, elevations and location

CO3

Estimate the area of given plots and earthwork
involved in cutting and fillings.

CO4

Prepare of longitudinal and cross sections,
curve setting and 3D maps

CO5

Execute project work related to surveying using
modern instruments
Compare the various engineering and index
properties of soil.

CO1

27

CLE1004

Soil Mechanics and
Foundation Engineering

CO2

Explain the hydraulic conductivity of the soil
and seepage actions

CO3

Examinethe stress distribution at any point
below the ground level

CO4

Evaluate the shear strength of the soil
using Mohr Soil

CO5

Discuss the soil investigation techniques
for advanced explorations and to conduct
the field test like SPT &PLT

CO6

Evaluate the safe bearing capacity of
shallow foundations

CO7
28

CLE1006

Environmental Engineering

CO1

Estimate load carrying capacity of pile
foundations and to compute the lateral
earth pressure
Quantify water required for a given population

CO2

Examine the type and size of reactor required
for various unit operations and processes
involved in water and wastewater treatment

CO3

Able to design individual unit operation
or process appropriate to the situation
by applying physical, chemical, biological
and engineering principles

CO4

Able to identify the type of unit operations
and processes involved in water and wastewater
treatment plants based on the water quality

CO5

Prepare the layout of water and wastewater
treatment plants.

CO6

Evaluate the water and wastewater treatment
plants

CO7
CO8
CO1

29

CLE1007

Construction Materials and
Techniques

Investigate the performance of various unit operations and processes to meet the
desired health and environmental related goals
health and environment related goals.
Understand the sludge management and disposal
Understand the role of civil engineers and
accomplishment in civil engineering

CO2

Identify the relevant physical and mechanical
properties of construction materials

CO3

Apply the modern construction materials and roofing materials appropriate to the
climate and functional aspects of the buildings

CO4

Describe the principles and methods
involved in prefabricated construction

CO5

Decide construction technique to be followed in brick, sone and hollow block
masonry, concreting, flooring, roofing, plastering and painting etc.
Apply various types of scaffolding and its applications in construction

CO6

30

CLE2001

Building Drawing

CO1

Examine the dimensions and describe the
types of building

CO2

Apply the AUTO CAD commands in preparation
of detailed plan

CO3

Identify the National Building Code standards
for planning

CO4

Understand all the parts of the structure and
its standard sizes
Explain the types of roof and roofing materials

CO5

31

CLE2002

Strength of Materials

CO6

Design and develop a plan for residential
and hospital building.

CO7

Demonstrate and prepare a detailed plan
for institutional and industrial buildings

CO1

Understand the fundamental concepts of stress and strain and the relationship
between both through the strain-stress equations in order to solve problems for
simple tri- dimensional elastic solids

CO2

Evaluate the problems relating to pure and
uniform bending of beams and other simple
structures

CO3

Examine the the deflection of beams under
various loading condition.

CO4

Understand the concept of hop and radial
stress in design of thin and thick cylinders
Solve torsional deformation of Shafts

CO5

32

CLE2003

Structural Analysis

CO6

Understand the concept of crushing and
buckling

CO7

Analyse the structural elements using
Energy methods

CO1

Determine the static and kinematic indeterminacy
of beam, truss and frame.

CO2

Analyse propped cantilevers, fixed and
continuous beams

CO3

Analyse indeterminate beams, pin and
rigid jointed structures with and without
temperature effect.

CO4

Understand the concepts of Slope deflection
method for beams and portal

CO5

Analyse continuous beams and portal using
moment distribution method

CO6

Draw influence line diagrams for
determinate and indeterminate beams.
Analyse two hinged and three hinged arches

CO7

33

CLE2004

Water Resource
Engineering

CO1

Identify the various components of hydrological
cycle and the spatial and temporal variation
of rainfall.

CO2

Determine the different methods and hydrological
models to estimate the stream flow.

CO3

Examine the different techniques to calculate the
probable maximum flood based on different
returned period.

CO4

Evaluate the basic aquifer parameters and
groundwater resources for different hydrogeological boundary conditions.

CO5

Understand the different methods of irrigation
and find the optimum methods of irrigation for
judicious use of water resources.

CO6

Examine different distribution system of
irrigation canal and the basic design of lined
and unlined irrigation canal.

CO7
CO1
CO2
CO3
34

CLE2005

Transportation Engineering

CO4
CO5
CO6
CO1

35

36

37

CLE3001

CLE3002

MAT2002

Quantity Surveying and
Estimating

Basics of Structural Design

Applications of Differential
and difference equations

CO2
CO3
CO4
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Apply the mathematics, science and technology
to design the minor irrigation structures to
develop the command area
Classify basic design of highway geometry according to the design specifications
Design a flexible pavement using IRC method.
Describe various components of railways
and their functions.
Design a railway geometry accoridng to the design specifications
Classify the various components of an airport and identify the alighmnet and the
required length of a runway
Identify various components of a harbor and their functions
Understand the methods of estimates of buildings
Understand the concepts of prepare of a detailed estimate for different types of
structures
Evaluate the rate for various items of work in different types of strcutures
Prepare valuation report and cost quality in constrcution
Apply the usage of IS codes in design of RCS and steel structures
Identify the types and design of beams and slabs
Design the uniaxial and biaxial bending of column.
Design the simple footings and combined footings
Develop skills in design of different types of steel connections
Design the compression and tension member
Design the built-up beam section

CO1

Employ the tools of Fourier series to find harmonics of periodic functions from the
tabulated values

CO2

Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems
Know the techniques of solving differential equations

CO3
CO4

Understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem

CO5
CO6
CO1

38

39

40

MAT3003

MAT3005

MEE1001

Complex variables and
Partial Differential
Equations

Applied Numerical
Methods

Engineering Drawing

CO2
CO3
CO4

MEE1002

Engineering Mechanics

Construct analytic functions and find complex potential of fluid flow
and electric fields
Find the image of straight lines by elementary transformations and
Able to express analytic functions in power series
Evaluate real integrals using techniques of contour integration

CO5

Analyze partial differential equations, and its applications, design
the boundary value problems (one dimensional heat and
wave equations) and find Fourier series, Fourier
transform techniques in their respective engineering problems.

CO1

Observe the difference between exact solution and approximate solution.

CO2

Use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations.
Fit the data using interpolation technique and spline methods.

CO3
CO4

Find the solution of ordinary differential equations , Heat and Wave equation
numerically.

CO5

Apply calculus of variation techniques to extremize the functional and also find
approximate series solution to ordinary differential equations
Apply BIS and ISO Standards in Engineering Drafting.
Graphically construct mathematical curves in engineering applications.
Visualize geometrical solids in 3D space through Orthographic Projections
Construct isometric scale, isometric projections and views.
Draw sections of solids including cylinders, cones, prisms and pyramids.

CO1
CO2
CO3
CO4
CO5
CO6

41

Know the Z-transform and its application in population dynamics and digital signal
processing
Demonstrate MATLAB programming for engineering problems

CO7
CO1

Draw projections of lines, planes, solids, isometric projections and sections of solids
including cylinders, cones, prisms and pyramids using Mini-Dafter and CAD.
Construct orthographic projections from pictorial views
Compute the resultant of system of forces in plane and space acting on bodies.

CO2
CO3
CO4
CO5
CO6
CO1
CO2
42

MEE1004

Fluid Mechanics

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

43

CLE1010

Natural Disaster Mitigation
and
Management

CO4
CO5
CO6

44

CLE1011

Engineering Geology

CO7
CO1
CO2
CO3

Predict the support-reactions and the internal forces of the members of various
trusses and frames.
Analyse equilibrium problems with friction.
Apply transfer theorems to determine properties of various sections.
Analyse equilibrium of connected bodies virtual work method.
Predict motion parameters of bodies under rectilinear, curvilinear and general
plane motion.
Analyse various hydraulic systems by applying the fundamental laws of fluid statics.
Solve the fluid flow governing equations by taking suitable constraints and
assumptions
Evaluate major and minor losses in pipes
Analyse the practical significance of open channel flows
Perform dimensional analysis on any real life problems
Interpret the boundary layer aspects of laminar and turbulent flows
Experimentally determine the fluid properties and flow parameters using various
experimental setups.
Understand the types of natural disasters and its causes.
Understand the measures to be taken before a disaster strikes.
Understand the principle of natural disasters.
Develop skills in disaster management in mountainous regions and reduce
damages from future disasters.
Examine the mitigation and preparation of meteorological and climatologically
natural disaster.
Understand the applications of space technology in disaster monitoring and
information dissemination.
Learn about the community based disaster management.
Know about the various internal structures of earth and plate tectonic movements.
Characterize the engineering properties of rocks, minerals and soil.
Assess the natural occurring various geological hazards.

CO4
CO5
CO6
CO1
CO2

45

CLE1013

Environmental Impact
Assessment

46

CLE1016

Urban Planning

47

CLE2007

Advanced Concrete
Technology

CO3
CO4
CO5
CO6
CO7
C08
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7

48

CLE2008

CO1

Use seismic and electrical methods to investigate the subsurface of the earth.
Develop a native construction plan to incorporate all relevant aspects of Geology in
Civil Engineering work.
Apply Remote Sensing and GIS knowledge to investigate the Geological structures
Understand the importance of EIA for the project execution
Understand the role of government in approving the projects and the laws to be
enforced
Examine suitable methods in handling the data collected during the EIA processes
Assess the impacts that could occur for human resources by the project
Assess the impacts that could occur for physical environment by the project
Assess the impact that could occur for biological environment by the project
Mitigate and monitor and draft EIA report
Differentiate theoretical concepts and practical applications of an EIA report
Describe the importance of proper urban planning for a healthy city
Explain the steps involved in planning of a city using remote sensing and GIS
Describe housing development schemes
Plan and manage different infrastructure facilities in a city
Design public transport and non-motorized transport facilities for a city
Describe the importance of environment and natural resources in urban planning
Describe smart city developments in India and abroad and its various elements
Identify the quality of cement by various testing methods as per standards.
Evaluate the workability of concrete in the field.
Compute the strength of hardened properties of concrete.
Evaluate the quality of concrete using NDT equipment
Design the required grade of concrete with the available materials and estimate
the quantity of material required for casting.
Classify the various durability properties of concrete.
Identify the different types of special concrete that can be used in structural
application.
Explain the principles of management and construction safety measures

CO2

Construction Planning and
Management

49

CLE2009

Advanced Soil Mechanics

50

CLE2010

Ground Improvement
Techniques

51

CLE2011

Soil Dynamics and Machine
Foundation

52

CLE2013

Advanced Foundation
Engineering

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4

Discuss the behavioral aspects of projects in terms of project manager and choose
the Labour Welfare measures
Explain the case studies of International projects and select project management
practices to meet the needs of stakeholders
Know the procedures adopted in accounts and stores during construction activities
Construct network diagram for activities involved in the construction project.
Compute critical path and floats for a given network diagram using CPM Method
Analyze the uncertainties in the project network using PERT method
Identify the mineral and structure of clay
Evaluate effective stress in soil due to seepage
Determine consolidation settlement of structures built on clayey deposits
Evaluate the factors influencing stress path
Estimate factor of safety of a slope
Identify suitable scaling law for physical modelling
Identify the problems in Expansive soils
Classify best suited stabilization method based on soil properties
Categorize the best suited technique based on the ground conditions
Design the various ground improvement techniques
Identify suitable dewatering technique based on groundwater table
Distinguish different types of vibrations and its response
Examine the wave propagation and dynamic properties of soil
Determine the dynamic properties of soil
Evaluate the soil modeling for cyclic loading
Understand the principle of vibration Isolation
Evaluate the stiffness and damping of shallow foundations
Analyze and design machine foundation
Identify the suitable method for soil exploration
Design suitable shallow foundation based on soil characteristics as per IS standards
Design deep foundation as per standards
Design gravity and cantilever walls

CO5
CO6
CO1
CO2
CO3
53

CLE2014

Geotechnical Earthquake
Engineering

CO4
CO5
CO6

54

CLE2015

Hydraulic Structures and
Machinery

CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

55

CLE2017

Hydrology

CO4
CO5
CO6
CO7

56

CLE2018

CO1

Design sheet pile wall
Analyze and design of a reinforced earth retaining wall
Identify proper magnitude and intensity scales
Analyse the seismic hazard of a given site
Evaluate strong ground motion parameters
Estimate dynamic properties of soil such as shear wave velocity, shear modulus,
coefficient of elastic uniform compression
Assess the response of the site for given seismic input motion
Evaluate factor of safety against liquefaction of a given site and decide on
suitability of the site for construction
Identify suitable technique of ground improvement to mitigate seismic hazard
Classify the turbines and explain design criteria based on water availability
Discuss the characteristics of centrifugal pump and reciprocating pumps
Identify different component in an head work and its use
Design the head work of an irrigation system
Design the drops, escapes and outlet for the canal system
Describe various storage zones in an reservoir
Calculate different types of forces acting on a dam and design it.
Ability to formulate and conduct experiments and also to analyse and interpret
data.
Understand the process and mathematical representation of hydrologic cycle
Differentiate the measure and apply precipitation for hydrologic design
Understand the importance of catchment characteristics for runoff estimation
Evaluate the hydrologic abstractions and also learn about the factors affecting
various hydrologic abstractions
Comprehend unit hydrograph theory and its applications to hydrologic design
Apply statistical tools to hydrologic data
Implementing the knowledge of precipitation and runoff measurement in
hydrologic design
Apply waste minimization concepts in managing the industrial wastes

CO2
Industrial Wastes
Treatment and Disposal

CO3
CO4
CO5
CO6

57

CLE2019

Pollution Control and
Monitoring

CO1

Develop a general understanding on types of various industrial pollutions and
associated problems.

CO2

Describe the principles of the biological and chemical treatment processes that are
required to ensure adequate quality and quantities of potable water.

CO3

Implement the principal techniques currently in use for wastewater treatment and
to review operational procedures for the plant involved.

CO4
CO5
CO6
CO7

58

59

CLE2020

Solid Waste Management

CLE2022

Economics and Business
Finance for Civil Engineers

Identify and justify the selection of various treatment methods for industrial
wastewater treatment
Understand concepts in industrial solid waste management
Implement the sophisticated wastewater supply technology
Execute solutions for biological treatment
Implement new techniques for collection, recycling and disposal of solid wastes
and sludge

CO1
CO2
CO3
CO4
CO5

Implement advanced methods for monitoring and modeling spatial and temporal
patterns of pollution.
Identify sources, types, and control equipment’s for industrial air pollution.
Identify sources of water pollution, general water treatment, wastewater
treatment and issues pertaining water quality degradation.
Develop management techniques for degraded landforms due to industrial
activities.
Understand the characteristics of the municipal solid waste
Understand the functional element of municipal solid waste management.
Understand the separation and processing of municipal solid waste.
Know the concept of different alternatives of waste to energy conversation.
Design and operate sanitary landfill

CO1

Know the Scope and Method of Managerial economics along with Fundamental
Economics and help them to develop a thorough understanding on engineering
decision making.

CO2

Analyse the demand and supply adopting market strategy

CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
60

CLE2023

GIS and Remote Sensing

61

CLE3004

Advanced Structural
Analysis

CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO1
CO2

62

CLE3005

Ground Water Engineering

CO3
CO4
CO5

63

CLE3007

Traffic Engineering

CO6
CO1

Understand the production function and factors affecting it with various economy
conditions of the firm.
Study the different types of market structure and strategies
Examine behaviour of markets adopting game theory and pricing practices.
Understand the concepts of macroeconomics and obtain knowledge of
government fiscal and monetary policies.
Implement the various macroeconomic models for markets.
Learn the computer application in economics
Identify the Indian remote sensing satellites and their platforms
Present available GIS and Remote Sensing software like ARC GIS, QGIS and ERDAS
Imagine.
Develop Digital Elevation Model (DEM)
Develop Land use land cover analysis,
Generate of spectral library
Understand the importance of GIS and Remote Sensing in Civil Engineering
Analyze multi-storey frames subjected to gravity loads and lateral loads
Know the importance of the shape factor and its importance
Analyze beams and frames using flexibility and stiffness methods.
Evaluate thermal strain for varying boundary condition
Understand to concept of finite element method.
Understand the occurrence, movement, types, and various parameters of
groundwater system
Solve the equations for steady and unsteady flow through confined and unconfined
aquifers
Understand about the types of wells and their functioning
Identify the process and methods for analyzing results from a pumping test
Understand the causes and sources of groundwater pollution and the remedial
measures to be adopted to control groundwater pollution
Solve groundwater flow equations through numerical methods
Describe traffic stream parameters and their relationship

CO2
CO3
CO4
CO5
CO6
CO7
CO1

64

CLE3008

Transport Planning and
Management

CO2
CO3
CO4
CO5
CO6
CO7
C08
CO1
CO2

65

CLE3010

Architecture and Town
Planning

CO3
CO4
CO5
CO1
CO2

66

CLE3011

Finite Element Methods

CO3
CO4
CO5
CO6

Identify various traffic stream models and their application
Collect the traffic data and analyse it using statistical tools.
Evaluate capacity and level of service for a given highway
Design traffic signal using IRC guidelines
Describe the various measures of traffic regulations and management
Collect data related to accident and identify accidents hot spots
Describe the transportation planning process and four step travel demand
forecasting process.
Plan and organize a data collection program for travel demand modelling.
Analyse travel data and prepare inputs for travel demand model development.
Prepare and apply a basic trip generation model
Describe and apply basic trip distribution models for given data.
Apply basic mode choice models.
Perform a basic traffic assignment procedure on a given network.
Perform a basic economic evaluation of a given set of transportation projects
Understand the creative process to improve the user-friendly experience in space
Improve communicative skills and emotional strength in presenting ideas through
2D and 3D form
Comprehend the past, follows present, ascendance the future
Interpretation of idea through study and planning of workable efficiency of town
and city
Understand the long term development path without compromising the present
for future
Understand the concept of finite element methods
Identify the finite elements in a given application and generate governing
equations.
Apply finite element principles to one-dimensional elements.
Apply finite element principles to two-dimensional elements.
Identify and solve problems using numerical techniques.
Identify and relate coordinate systems of structures

67

CLE4001

Design of Steel Structures

CO1
CO2
CO3
CO4
CO5
CO6
CO7

68

CLE4002

Design of Advanced
Concrete Structures

69

CLE4003

Prestressed Concrete
Design

70

CLE4004

Seismic Design of
Structures

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Understand the behaviour of steel structures.
Identify and compute the design loads for industrial structures
Apply concepts and design steel water tanks
Design the light gauge steel structures
Design the steel gable frames
Understand the design of steel composite Learn to follow different structural
design specifications for composite structures
Develop complete drawings of steel structures including all details of sections and
connections
Understand the theories of slabs.
Design the structural frame member.
Understand the concepts of frame analysis.
Design the retaining walls.
Design the water tanks
Design the bridges and deep beams.
Understand the concepts of pre-tensioning and post-tensioning members
Analyse the flexural member.
Design a prestressed concrete beam accounting for losses
Calculate the deflection and crack width of prestressed members
Design the flexural member
Design the member subjected to shear.
Design composite members
Apply the basics of Earthquake Engineering
Demonstrate the dynamics of structural system under earthquake load
Understand the principles of earthquake resistant design
Analyze the influence of the structural / geometrical design in building
characteristics
Design the beam column junctions in buildings subjected to earthquake loads.
Design a shear wall to resist the earthquake loads
Apply codal provisions on different types of structure

Programme Name

:

B.Tech Chemical Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards
and with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret
data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

2

3

Apply the knowledge of chemical science and engineering fundamentals to analyse
and solve complex problems in process and allied Industries working with
multidisciplinary core competency areas.
Design a system for developing efficient chemical processes considering cost, safety
and environmental aspects by using modern engineering tools individually or in a
team.
Acquaint with the contemporary trends in industrial/research settings so as to serve
as practicing engineers with professional ethics to cater the needs of society and
environment

Course Outcomes

S.No

1

Course
Code

CHE100
1

Course Name

Material Science and
Strength of Materials

Course
Outcom
e

CO Statement

CO1

Understand concept of mechanical behaviour of materials and calculations of same
using appropriate equations

CO2

Analyse the behaviour of structural and machine components subjected to various
loading and support conditions based on principles of equilibrium

CO3

Identify the significance of centroid/ centre of gravity and find centroids of composite
figures and bodies

CO4

Understand the concept of moment of inertia and method of finding moment of inertia
of areas and bodies

2

3

4

CHE100
2

CHE100
3

CHE100
4

Process Calculations

Process Engineering
Thermodynamics

Chemical Technology

CO5

Apply the concept of stress and strain to analyze structural members and machine
parts under axial load, shear load, and bending moment

CO6

Analyze the stresses developed in cylindrical and spherical shell

CO1

Apply mole concept and ideal gas equation to express the composition of mixtures

CO2

Understand the concept of humidity and usage of psychrometric chart

CO3

Understand the method of solving steady state material balances without chemical
reactions

CO4

Estimate the extent of reaction in material balances for systems involving chemical
reactions

CO5

Analyze the processes involving recycling and bypass involving chemical reactions.

CO6
CO1

Apply simultaneous material & energy balances to industrial processes.
Define and illustrate thermodynamic equilibrium state system, ideal and nonideal
relations

CO2

Relate properties such as change in enthalpy, entropy, free energy, heat and work
requirement for any batch and flow process happens in chemical industries.

CO3

Make use of thermodynamic relations to interpret the partial molar properties of pure
gases and liquids, and their mixtures.

CO4

Construct and analysis the phase equilibrium data, P-x-y, T-x-y diagram for ideal binary
miscible vapour-liquid systems.

CO5

Derieve methodologies for qualitative and quantitative analysis of VLE for non-ideal
binary miscible systems using van Laar, Margules, property estimation models.

CO6

Estimate the feasibilities of any reaction, determine the equilibrium rate constant for
chemical reactions.

CO1

Draw schematic diagram of all unit operations involved in flow sheeting.

CO2

The ability to apply knowledge of chemical engineering in process industries

CO3

Develop familiarity with major unit operation and processes on industrial scale

CO4

Ability to understand process technologies for fertilizers and petroproducts

5

6

7

8

CHE100
5

CHE100
6

CHE100
7

Momentum Transfer

CO5

Ability to understand the unit processes in organic synthesis.

CO6

Get conversant with the basic separation and conversion processes.

CO1

Summarize the basic principles of momentum transfer

CO2

Identify the properties and application of Newtonian and Non-Newtonian fluid along
with their applications

CO3

Analyze fluid flow problems with the application of the momentum and energy
equations in the real field applications

CO4

Determine the dimensionless numbers for momentum transfer

CO5

Evaluate the fluid flow phenomena through packed and fluidized bed

CO6

Demonstrate the mechanism of transportation of fluid.

CO1

Classify the different modes of heat transfer with their significance

CO2

Model and solve steady/unsteady state heat transfer problems

CO3

Analyze the heat transfer phenomena in fluids involving phase and no phase changes

CO4

Examine radiative heat transfer with and without radiation shields through shape
factor concept

CO5

Determine the performance of various heat types of heat exchangers

CO6

Estimate the heat transfer rate and surface area of evaporators/condensers

CO1

Distinguish the typical sources of risk in a process plant by hazard identification and
examination of case studies

CO2

Assess the severity of the consequences of incidents

CO3

Undertake a Hazard and Operability Study (HAZOP)

CO4

Explain the legal framework controlling process plant safety in industries

CO5

Demonstrate how the root cause of incidents can be investigated and analysed and the
various human and technical aspects of such causes

CO6

Identify hazard and conduct safety audit.

CO1

Understand the various types of catalysts and their mechanism in organic synthesis.

Heat Transfer

Safety and Hazard
Analysis

CO2

CHE100
8

9

CHE100
9

Unit Processes in
Organic Synthesis

Biochemical
Engineering

CO3

Interpret kinetics, mechanism and thermodynamics of nitration reaction.
Illustrate kinetics, mechanism and thermodynamics of sulphonation and amination
reaction

CO4

Distinguish and differentiate kinetics, mechanism and thermodynamics of reactions
involved in petrochemical industries.

CO5

Apply basic engineering and science concepts for selecting suitable process for organic
synthesis

CO6

Analyze various factors affecting the yield of organic chemicals

CO1

Understand significance and scope of biochemical processes

CO2

Classification of microorganisms and cell functions for industrial biochemical processes
enzyme and kinetics for bioprocesses.

CO3

Apply Chemical Engineering Principles to develop kinetic models for bioprocesses.

CO4

Application of the theoretical basics of chemical engineering and unit operations in
designing bioreactors process equipment

CO5

Analyze bioreactor performance.

CO1

Distinguish downstream processing and biological Sewage treatment Comprehension in
solving open ended chemical problems using biochemical route.
Explain the importance of water and various methods for water softening and
purification.

CO2

Classify the different types of fuels and boilers used in process industries for the
generation of steam.

CO6

10

11

CHE101
0

Process Plant Utilities

CO3
CO4

Identify the different types of compressors and blowers for handling air and inert gases.
Summarize the different types of equipment used for humidification, and
dehumidification

CO5

Select a suitable refrigeration system for a typical application in process industries.

CO6

Interpret the application of correct type of insulation system for control of heat losses
and learn about proper utilization of inert gases on the process plants.

CO1

Demonstrate the basic principles of Chemical Engineering Systems

CHE101
1

12

13

14

CHE101
3

CHE101
4

CHE101
5

Optimization of
Chemical Processes

Natural Gas Engineering

Petroleum Technology

Petrochemical
Technology

CO2

Recognize the different types of optimization problems for process engineering

CO3

Evaluate single and multivariable optimization chemical engineering problems

CO4

Execute the complex chemical engineering processes using software tools

CO5

Identify the different types of hypotheses for the model equations chemical system

CO6

Solve the Optimal Control and Dynamic optimization problems

CO1

Emphasizes fundamentals of mathematics and integrates them in application to
traditional Natural Gas Engineering to improve further needs.

CO2

Select, locate and orient systems for offshore problems.

CO3

Develop an ability to revamp and retrofit a system, process to meet desired needs
within realistic constraints such as environmental, health, safety, manufacturability and
sustainability in the field of Natural Gas

CO4

Apply Natural Gas Refining principles and practices for optimizing resource
development and management .

CO5

Recognize the purification mechanism to estimate, design equipment’s for processing,
storage and transport.

CO6

Inspect project economics and resource valuation methods for design and decision
making under conditions of risk and uncertainty.

CO1

Explain the composition of crude oil and its products, along with its properties and
characterization methods

CO2

Discuss the basic separation and conversion processes used in refining crude oil

CO3

Implement the chemical engineering principles to the analysis of safe and efficient
refinery operations

CO4

Identify the specifications required for good quality petroleum product

CO5

Exemplify the process of purification and fractionation of crude oil.

CO6

Interpret the relationship safety and environment in Petroleum Refining Industries

CO1

Provide a detailed insight of all the chemicals derived from petroleum.

CO2

Develop familiarity with major polymerization processes on industrial scale

15

16

17

CHE101
6

CHE101
7

CHE101
8

Fermentation
Technology

Food Process
Engineering

Membrane Separation
Technology

CO3

Ability to understand process technologies for Fibers, Elastomers and resins

CO4

Ability to understand the unit processes in organic synthesis

CO5

Exemplify various Codes, Standards and Norms associated with Petrochemical products

CO6

Plan the proper conversion route to upgrade the products.

CO1

Understand the importance of fermentation with reference to industrial microbiology

CO2

Summarize kinetics prevalent in microbial processes

CO3

Understand the process to select and manage microorganisms from natural source to
fermentation

CO4

Interpret the acquired knowledge on fermenter configuration for different types of
cells and enzymes

CO5

Design of fermenter and the downstream processing of fermentation products

CO6

Create innovative applications for fermentation technologies for novel products

CO1

Determine the various engineering properties of the raw material used in food
processing which will be useful to design the various food Processing equipment’s

CO2

Device the suitable dryers with considering technical and economical point of view

CO4

Understand the knowledge in different food processing operations involved in various
food manufacturing process
Identify and transform different processing technology to produce quality food
products

CO5

Focus and understand the unit operations involved in food technology

CO6

Organize to learn the packaging material and methods and the cost involved

CO1

Understand the basic principle of membrane separation processes

CO2

Describe different technic available for membrane characterization.

CO3

Derive various transport models for membrane flux and concentration polarization for
various membrane systems.

CO4

Compute membrane flux and concentration polarization using various transport
models for various membrane systems.

CO3

18

CHE101
9

Polymer Technology

CO5

Analyze a membrane process and design components to carry out a specific separation.

CO6

Importance of gas and bio separation membranes for industrial application.

CO1

Explain the importance of different types of polymers and their applications.

CO2

Classify the different methods of polymerization processes and their mechanism.

CO3

Identify the different structure and size, and properties of the polymers.

CO4

Summarize the different additives used and their properties in polymerization process.

CO5

Select suitable polymer processing techniques for preparation of various polymers.

CO6

Interpret the application of correct type of biopolymers and bio-nanocomposites for
biomedical applications.

CO2

Realize the role of essential elements for plant growth and the need of nitrogenous,
phosphate and potash fertilizers
Identify reactions and unit operations involved in the manufacturing of various
fertilizers

CO3

Describe various physical and chemical properties of fertilizers

CO4

Categorize the major engineering problems associated in fertilizer manufacturing.

CO5

Explain the importance of bio fertilizers, fluid fertilizers and controlled release fertilizer

CO6

Analyze the impact of pollution from fertilizer industry based on pollution standards.

CO1

Ability to understand process technologies for chemical products development.

CO2

Separate mixed components based on their material composition and properties

CO3

Identify engineering problems in Unit operations

CO4

Calculate the resistance developed in filtration systems

CO5

Design agitation vessel based on standard design criterion

CO6

Get conversant with the basic separation and conversion processes

CO1

Explain the concepts of production and operations. Differentiate between them.

CO2

Analyse situations and use different models for decision making.

CO3

Design the product and process layout

CO1

19

20

21

CHE102
0

CHE102
2

CHE102
3

Fertilizer Technology

Mechanical Operations

Production and
Operations
Management

22

23

CHE200
1

CHE200
2

Chemical Reaction
Engineering

Process equipment
design and Economics

CO4

Manage the materials – inventory, and can decide when to order, how much to order.

CO5

Judge the quality control and Inspection using statistical tools.

CO6

Develop Gantt chart, and conduct project evaluation and review.

CO1

Classify various reaction types and their applications

CO2

Apply the principles of reaction kinetics, formulate rate equations and analyze the
batch reactor data

CO3

Design ideal reactors (Batch, CSTR and PFR) for simple chemical reaction schemes.

CO4

Develop skills to choose the right reactor among single, multiple, recycle reactor, etc.
schemes

CO5

Evaluate selectivity, reactivity and yield for parallel and mixed reactions.

CO6

Design non-isothermal reactors and the heat exchange equipment required

CO1

Understand and read flowcharts and ways of interpreting the drawings.

CO2

Explain the procedure involved in selection and design methodology of fluid handling
equipments, pressure vessels, heat transfer equipment

CO3

Summarize the basics to design separation equipment and ideal reactors

CO4

Application of Pinch Technology techniques to solve the energy recovery and the Heat
Exchanger network.

CO6

Apply economic principles to do cost estimation of projects and equipments, selection
between alternatives and replacement and profit analysis in chemical industries.
Analyse open ended process equipment design problems. (J component and
Laboratory)

CO1

Understand and analyze the needs of the customers

CO2

Apply engineering knowledge to convert needs to product specifications

CO3

Create and generate innovative ideas for products

CO4

Evaluate and select among ideas

CO5

Analyze the manufacture of products

CO6

Design better marketable products

CO5

24

CHE200
3

Chemical Product
Design

25

26

27

CHE200
6

CHE300
1

CHE300
2

Fuels and Combustion

Computational
Methods in Process
Engineering

Process
Instrumentation and
Control

CO1

Classify the various types of fuels like liquid, solid and gaseous fuels available for firing
in boilers and furnaces

CO2

Compare various fuel properties and its efficient use

CO3

Choose the right type of fuel depends on various factors such as availability, storage,
handling, pollution and cost of fuel

CO4

Differentiate the properties of exhaust and flue gases

CO5

Execute basic engineering and science concepts for the design of various combustion
Equipment

CO6

Judge various air pollution controlling techniques for reducing the pollution generated
from combustion of various fuels

CO1

Formulate engineering problem as mathematical model for an appropriate solution
using numerical methods.

CO2

Solve roots of a single equation, simultaneous equations, interpolation, regression
fitting, integration and optimization using different numerical techniques.

CO3

Compute numerical integration and optimization using different methods.

CO4

Identify alternate schemes followed in numerical methods for finding the solutions for
Ordinary Differential Equations (ODE) and Partial Differential Equations (PDE).

CO5

Create MATLAB program for roots finding, simultaneous equations, optimization,
regression and curve fitting, numerical integration, ODE and PDE.

CO6

Solve numerical methods problems using software packages (Such as Aspen Plus, VBA,
CFX etc..).

CO1

Demonstrate knowledge of chemical process systems as well as the operating
principles of common instruments.

CO2

Understand concepts of the mathematical modeling and develop transfer functions of
open loop control systems and their responces with different forcing functions.

CO3

Develop closed loop block diagram and analyse with setpoint and load changes to
calculate offset.

CO4

Identify the modes of controllers required for process system with their characteristics
and tune the controllers with the right technique for optimization of the system.

CO5

Analyze the stability of the control system with time and frequency domain analysis
techniques.

CO6

28

29

CHE300
3

CHE300
4

CO1

Compare different advanced control schemes to various processes.
Apply Steady state molecular diffusion in fluids under stagnant and laminar flow
conditions

CO2

Provide the Correlation for convective mass transfer coefficient for various chemical
engineering applications like, flow over a flat plate, Packed column and spheres
Interpret the theories of mass transfer and relate individual and overall mass transfer
coefficients

Mass Transfer
CO3

Heterogeneous
Reaction Engineering

CO4

Recognize the principle of humidification and its application in classifying and
designing the cooling tower

CO5

Comprehend the need and application of dryers in a chemical process and its
classification based on the material dried

CO6

Select and learn the types of Crystallizers used in practice and its principle

CO1

Understand the heterogeneous reaction systems and design the reactors for fluid-solid
systems.

CO2

Identify the conversion in a non-ideal reactor using tracer information.

CO3

Analyze the role of catalyst in reactions and the transport mechanism in heterogeneous
catalysts.

CO4

Design and characterize catalyst surface properties for better activation of the catalyst

CO5

Identify critical parameters affecting the performance of heterogeneous and multiphase reactors.

CO6

Construct and apply a general problem solving approach to design heterogeneous and
multiphase reactors.

30

31

32

33

CHE300
6

CHE300
7

CHE300
8

CHE400
1

Process Plant
Simulation

Multiphase Flow

Industrial Pollution
Engineering

Equilibrium Staged
Operations

CO1

Understand the principles for developing a Process flow sheet and its execution

CO2

Illustrates the approaches to follow in plant simulation

CO3

Utilize commercial software’s for complete simulation of refineries

CO4

Interpret steady state process plant simulation

CO5

Overcome the debottleneck existing in process plant and have maximum productivity

CO6

Implement the strategies for solving simple and complex plant problems

CO1

Define and relate the basic types of multiphase systems in process industries

CO2

Identify the type of flow-pattern and flow regimes for fluid-fluid (gas-liquid and liquidliquid) and fluid-solids systems.

CO3

Construct one dimensional Steady state models in multiphase flows

CO4

Interpret Drift Flux models two phase system

CO5

Formulate and estimate flow properties for phase change systems.

CO6

Design and fabricate the columns to handle for multiphase system in chemical
engineering operations.

CO1

Understand basics of pollution parameters and characteristics of industrial wastes.

CO2

Distinguish types of standards and legislations and resource optimization methods.

CO3

Categories sources, types, and control equipment’s for industrial air pollution.

CO4

Classify and design methods of wastewater treatment

CO5

Differentiate various solid waste disposal techniques.

CO6

Evaluate waste treatment flow sheets of various process industries.

CO1

Describe basic principles of various equilibrium staged operations involving material
and energy balances.

CO2

Determine the number of equilibrium stages required for various equilibrium staged
operations.

CO3

Determine number of transfer units and height requirements for continuous contact
equilibrium staged operations.

CO4

CO1

Solve equilibrium staged operations using simulation softwares such as Aspen Plus,
MATLAB Simulink, Pro Simulator etc.,.
Recognize modern separation techniques applied in industries for high purity
products.
Understand and relate transport properties of molecular transfer of momentum,
energy and mass transport. Illustrate the orientation of the coordinate systems for any
flow system.

CO2

Solve and physically interpret one-dimensional steady state momentum transfer, heat
conduction and species diffusion problems in rectangular, cylindrical, and spherical
geometries, with and without generation/loss.

CO3

Make use of Navier-Stoke’s equation with right boundary conditions to examine the
problems related to fluid, heat and mass transfer.

CO4

Evaluate the interphase transport properties for internal flow and external flow and
estimate powere that required for fluid flow.

CO5

Ability to do heat, mass and momentum transfer analysis

CO5
CO6

34

CHE400
2

Transport Phenomena

CO6
CO1
CO2
35

CHE400
3

Modelling and
Simulation in Process
Engineering

Explain different column/equipment used for various separation applications.

Formulate and solve industrial problems along with appropriate approximations and
boundary conditions.
Demonstrate the basic principles of chemical engineering for modeling of chemical
system

CO3

Apply mathematical tools to solve model equations
Analyze the linear steady state and un-steady state lumped system of process
industries

CO4

Construct the model equations for the Chemical Engineering system

CO5

Evaluate the model solving ability for various unit processes and unit operations

CO6

Execute the algorithm for different chemical engineering systems.

36

CHE400
5

Fluidization Engineering

CO1

Distinguish the behaviour of fluidization under various operating conditions.

CO2

Elucidate the various industrial applications of fluidization

CO3

Determine minimum fluidization velocity and terminal velocity

CO4

Design suitable gas distributor for fluidized beds

CO5

Apply various models for designing the fluidized bed systems

CO6

Analyze the performance of various fluidized bed systems

Programme Name:

B. Sc. Computer Science

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issues
PO_02: Having problem solving ability- solving social issues and computer domain specific problems
PO_03: Having adaptive thinking and adaptability
PO_04: Having a clear understanding of professional and ethical responsibility
PO_05: Having cross cultural competency exhibited by working in teams
PO_06: Having a good working knowledge of communicating in English
PO_07: Having interest in lifelong learning

Program Specific Outcomes
1

2

Ability to understand the programming concepts and methodologies in the field of computer science
and apply the algorithmic, mathematical and scientific reasoning to solve wide range of computational
problems
Ability to use the emerging software development techniques and tools of computer science to provide
real time solutions for latest applications.

Course Outcomes

S.No

1

2

Course
Code

CSC1001

CSC1002

Course Name

Computational
Thinking

Digital Logic and
Design

Course
Outcome CO Statement
Convert real world situations to appropriate problem statements and identify the
CO1
input, algorithmic approach involved and expected output.
CO2

Design solutions to mathematical problems following a top-down approach.

CO3

Argue on the appropriateness of solution developed with respect to complexity by
eliminating redundant comparisons and swaps

CO4

Apply suitable strategies on loop initials, iterations and terminations while
implementing algorithms

CO5

Classify programming language generations, articulate on programming constructs
and synthesize all modular codes into a whole application based on Software
Development Life Cycle

CO1

To Comprehend the different kind of number systems and its applications in
digital logic design

CO2

To solve Boolean expression using minimization methods.

CO3

Analyze and design the sequential circuit

3

4

5

CSC1003

CSC1004

CSC1005

Programming
Fundamentals

Operating Systems

E-Commerce

CO4

Design combinational circuits using logic gates for practical applications

CO5

Construct a component using combinational and Sequential Circuits

CO6

Design, simulate and implement the basic combinational and sequential circuits

CO1

Comprehend the major concepts of C programming

CO2

Choose the appropriate loops and decision making statements to solve the
problem.

CO3

Understand the concept of function and its prototypes

CO4

Discuss the various types of user defined data types

CO5

Describe the concepts of pointers and file Operations.

CO6

Ability to implement the C concepts on a different environments

CO1

Differentiate between the user and kernel mode operations

CO2

Describe use of semaphores, interrupts, context switching

CO3

Write a simple concurrent and multi-threaded programs

CO4

Summarize the principles of various Memory Management Techniques in
Operating Systems.

CO5

Discuss the issues related to security in operating systems.

CO6

Evaluate the tradeoffs in design and implementation concepts used in the
development of Operating Systems.

CO1

Empathize the e-Business Architecture, Process and Opportunities.

CO2

Discover the major electronic payment issues and security issues against security
threats.

CO3

Explore the current scope of various electronic transactions

CO4

Illustrate the role and function of each technologies in e-Commerce

CO5

Identify the main forms of search engine marketing, optimization techniques, and
their application in online marketing campaigns.

CO6

Manifest the application and services to the development of e-Commerce
applications.

6

7

8

CSC2001

CSC2002

CSC2003

Data Structures

Object Oriented
Programming

Database Management
Systems

CO1

Write C programs using array, structures, unions, dynamic memory allocation
functions and command line arguments.

CO2

Describe and simulate various linear data structures like stacks, queues, linked lists
using static and dynamic allocation and use them in solving problems.

CO3

Represent and manipulate data using nonlinear data structures like trees and
graphs to design algorithms for various applications.

CO4

Apply suitable strategies for searching and sorting.

CO5

Illustrate various hashing techniques.

CO6

Identify an appropriate data structure for a problem and implement it.

C07

Demonstrate graph traversal algorithms.

CO1

Demonstrate the features of object oriented programming approach and basic
constructs of C++.

CO2

Implement modular programming using functions and its overloading.

CO3

Formulate user define data type using classes and objects.

CO4

Discuss various methods to initialize an object using constructors and destructors.

CO5

Illustrate the concepts of friend functions and polymorphism using operator
overloading. To choose and design reusable applications.

CO6

Idealize the concepts of generic programming using templates.

CO1

Acquire a good understanding of the architecture and functioning of Database

CO2

Management Systems.

CO3

Construct an Entity Relationship model and derive the relational schemas from the
model. 3. Apply constraints and joins on relational schemas.

CO4

Analyze and apply the principles and practices of good database design.

CO5

Use the concepts of normalization to analyze, measure and evaluate the
performance of a database application.

CO6

Analyze transaction schedules for serializability.

CO7

Grant and revoke privileges and comprehend database recovery techniques.

9
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CSC3001

CSC3002

CSC3003

Java Pragramming

CO8

Construct efficient SQL queries to retrieve and manipulate data as required.

CO1

Analyze and explain the behavior of programs involving the fundamental program
constructs.

CO2

Design, write, and test a Java program to implement a solution to a given problem
specification.

CO3

Develop Java applications using object oriented concepts.

CO4

Build event-driven programming using Interface.

CO5

Develop Applet programming for a specific application.

CO6

Identify and describe the properties of a variable such as its associated value and
scope.

CO1

Interpret the concepts of data communications system and its components

CO2

Contrast different types of Networking structures, models and categories of
network

CO3

Exploring various switching techniques and analyze the performance of the
network

CO4

Compare various error detection techniques, flow control mechanisms, IP
addressing and routing schemes.

CO5

Identify and analyze transport and application layer protocols for specific
applications

CO6

Identify different types of networking devices and their functions within a network

CO1

Apply the principles of Software engineering methodology during software
development and deployment process.

CO2

Demonstrate an ability to use the techniques and tools necessary for significant
application domains.

CO3

Ability to document various process like Requirement Engineering, Design and
Testing.

CO4

Analyze the effectiveness of managing software projects through various
techniques like Estimations, Scheduling and Quality Models

Computer Networks

Software Engineering
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CSC4001

CSC4002

MAT1013

Software Quality
Assurance/Testing

Web Development

Discrete Mathematics
for Computer Sciences

CO5

Evaluate basic understanding and knowledge of contemporary issues addressed
during system analysis and design, testing and maintenance activities.

CO1

Ability to apply software testing knowledge and engineering methods for various
applications.

CO2

Apply software testing methods and modern software testing tools for testing
projects.

CO3

Ability to understand the importance of software test automation and develop a test
tool to support test automation.

CO4

Evaluate basic understanding and knowledge of contemporary issues in advance
software

CO5

Apply various communication methods and skills to communicate with the
teammates to conduct practice-oriented software testing project.

CO1

Employ fundamental computer theory to basic programming techniques, use
fundamental skills to create web pages.

CO2

Select and apply markup languages for processing, identifying and presenting of
information in web pages.

CO3

Incorporate aesthetics and formal concepts of layout and organization to design
websites.

CO4

Use scripting languages and web services to add interactive components to web
pages.

CO5

Create functional web pages that can react to DOM Events and dynamically alter
the contents and style of their webpage.

CO6

Design and code data transfer scripts using XML languages for the transfer of data.

CO7

Develop JSP applications implementing Database Connectivity to handle data and
to understand the importance of web based applications for today’s e-world.

CO1

Know the basic concepts, properties and operations of sets, relations & functions;
and also analyse the proof techniques by the mathematical induction.
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CSC1006

CSC1007

CSC1008

Open Source
Programming

Mobile Application
Development

2D Animation

CO2

Apply the basic principles of counting, permutations and combinations for solving
various practical problems.

CO3

Recognize the Mathematical logic through the truth tables, normal forms and
predicate calculus.

CO4

Understand the notions of Boolean algebra and its minimization techniques.

CO5

Learn graph theory, shortest path algorithms, concepts of trees and minimum
spanning tree algorithms; and also implement the learned techniques to realistic
problems.

CO1

Explicate common open source licenses and the impact of choosing a license

CO2

Exemplify client-server architecture and able to design simple PHP programs.

CO3

Develop PHP applications using arrays and strings

CO4

Design web applications using session and cookies.

CO5

Identify the role of backend for web applications

CO6

Integrate PHP with MySQL to design applications to solve real time problems.

CO1

Summarizing mobile operating system and its architecture for basic usage.

CO2

Plan and carry out a design work including developing a prototype that can be
evaluated with a specified user group.

CO3

Extend the specific requirements, possibilities and challenges when developing for
a mobile context.

CO4

Develop practical skills and knowledge to construct software for a mobile
application.

CO5

Inspect the ability to reflect over possibilities and demands in collaborative software
development.

CO6

Compare techniques for deploying and testing mobile applications, and for
enhancing their performance and scalability.

CO1

Describe the basic animation techniques

CO2

Identifying the camera setting and lighting specifications for the digital
photography.
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CSC1009

CSC1010

CSC1011

Video Production

Principles of Computer
Graphics

Object Oriented
Analysis and Design

CO3

Draw animated characters and actions sequence for movement.

CO4

Apply adobe photoshop tools for editing images.

CO5

Identifying the tasks involved in creating animation using Adobe Flash

CO6

Implement action sequence for character animation using action scripts.

CO1

Demonstrate the usage of video production and describe the various techniques
involved in it.

CO2

Illustrate the video production and video editing techniques.

CO3

Know the importance of lightning in video production.

CO4

Interpret the characteristics of camera lenses and camera positions at various
angles.

CO5

Analysis and Capture video sequences and manipulate it.

CO6

Design video production in various aspects which plays an important role
inindustry point of view.

CO7

Manipulation of video sequences with audio clips for streaming purpose.

CO1

Interpret the basic hardware and software components of the graphics system.

CO2

Implement various algorithms to scan convert the basic geometrical primitives.

CO3

Explore the knowledge on the attributes of primitives and color models.

CO4

Apply the transformation on two dimensional objects.

CO5

Infer and demonstrate how the 2D and 3D objects are viewed and projected.

CO6

Analyze and implement the various algorithms on visibility of the objects.

CO1

To be able to define how the object oriented approach differs from the traditional
approach to system analysis and design.

CO2

To recognize the difference between various object relationships: inheritance,
association, whole-part and dependence relationship.

CO3

To be able to solve complex systems by performing Unified design and analysis.
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CSC1012

CSC1013

Data Warehousing

System Software

CO4

To be able to measure the level of user satisfaction and quality assurance achieved.

CO5

To apply the risk management approaches to measure the design models.

CO6

To create interaction diagram that models the dynamic aspects of a software system
using appropriate notations

CO7

To be able to show the role and function of each UML model in developing object
oriented software

CO8

To be able to understand the facets of the unified process approach to designing,
building software systems and testing the models using appropriate tools.

CO1

Interpret the contribution of data warehousing and data pre-processing techniques
in real world data

CO2

Design and demonstrate a dimensional model for Data Warehouse.

CO3

Analyze the strengths and limitations of various data warehousing models.

CO4

Apply data cubing and OLAP techniques for decision support system.

CO5

Describe the components of enterprise data warehouse and review the various data
warehouse server.

CO6

Extract, cleanse, integrate, and transform heterogeneous data into single enterprise
data warehouse.

CO7

Describe and utilize the range of techniques for designing data warehouse for real
world applications

CO1

Gains generic knowledge about the architectures and system software.

CO2

Ability to write interrupts service routines and assembly language programs.

CO3

Exemplify various features of assembler and design of pass structures of
assemblers.

CO4

Explores the pre-processed macro and macro facilities.

CO5

Able to identify how linker and loader create an executable program from an
object module.

CO6

Characterize the various debugging techniques and software tools.
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CSC1014

CSC1015

CSC1016

Cloud Computing

Cryptography

Multimedia Systems

CO1

Classify various computing paradigms and interpret di_erent cloud deployment
models.

CO2

Comprehend the cloud services SaaS, PaaS, IaaS and issues in cloud computing.

CO3

Ability to create a virtualized cloud environment.

CO4

Understand various security issues in cloud infrastructure.

CO5

Illustrate how parallelization is achieved in cloud computing.

CO6

Summarizes communication with other cloud services and collaborate with web
based tools and implement the concepts in a cloud environment.

CO1

Analyze the security threats and fundamental concepts of cryptography and number
theory.

CO2

Describe the symmetric cryptographic algorithms and its working principles

CO3

Describe the Asymmetric cryptographic algorithms and the its fundamental

CO4

Study and analyze the authentication process with hash functions

CO5

Compare the working principles of hash functions and study about the various types
of hash functions in detail

CO6

Describe about the working principle of digital signature schemes and Compare
with various kinds of digital signature schemes.

CO7

Describe about the network security issues and fundamental requirements of
security services

CO8

Describe the need of security to protect data in computer and communication
environments against several different varieties of fraud

CO1

Describe the different elements of multimedia and the way they are used for
creating multimedia application.

CO2

Demonstrate the need for digital representations and signal conversion.

CO3

Determine the use of image color model and text in multimedia content.

CO4

Explain audio recording devices and process of audio editing.

CO5

Analyze the formats of video signals and video editing software.

CO6

Apply principles of animation to create and edit animations.
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CSC2004

CSC3004

CSC3005

Computer Architecture

Visual Programming

Fundamentals of Data
Analytics

CO7

Associate the multimedia standards on text, audio, image and video for building
an application.

CO1

Recall the basic building blocks of the computer.

CO2

Interpret the various addressing modes and instruction formats.

CO3

Identify the various forms of parallel processing.

CO4

Categorize the data representation formats.

CO5

Examine the basic Arithmetic algorithms of computer.

CO6

Explain the importance of hierarchical memory organization and able to construct
larger memories.

CO7

Describes the importance of input/output interfacing.

CO1

Design simple programs using simple and multiple forms in VB.

CO2

Understand various event handling mechanisms in visual basic.

CO3

Design effective user interfaces and test Visual Basic applications for real time
problems.

CO4

Able to choose various objects to connect with backend databases for the given
scenario.

CO5

Exemplify various Application Programming Interfaces in VB and MFC in VC++
for windows programming.

CO6

Provide solutions to various contemporary issues using the features of VB and
windows programming.

CO1

Identify the main sources of Big Data and summarize the need of data analytics.

CO2

Demonstrate an ability to use frameworks like Hadoop and related tools.

CO3

Solve Data Intensive tasks using the Map Reduce Paradigm.

CO4

Relate the importance of unstructured data.

CO5

Interpret the application of parallel algorithms in achieving scalable solutions.

CO6
CO7

Apply algorithms for Classifying text, Clustering and finding associations in Big
Data.
Elucidate the applications, design and implement solutions to real-world
problems.
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CSC3006

CSC3007

CSC4003

Data Mining

Design of Algorithms

System Administration

CO1

Recognize key areas and issues in data mining.

CO2

Prepare the data needed for data mining using preprocessing techniques.

CO3

Discover interesting patterns from large amounts of data using Association Rule
Mining and Classification techniques

CO4

Formulate patterns to predict numerical values using regression techniques.

CO5

Apply evaluation metrics to predict the accuracy of the classifier.

CO6

Compile data into clusters applying various clustering algorithms.

CO7

Summarize about the concepts of text mining and web mining.

CO1

Analyze the performance of algorithms using various asymptotic notations.

CO2

Analyze the time complexity of algorithms using recurrence relations.

CO3

Design an efficient algorithm for a real-time problem using a suitable algorithmic
strategy.

CO4

Solve real life computing problems efficiently by using graph algorithms.

CO5

Illustrate linear time sorting techniques and their applications in real world
scenarios.

CO6

Categorize the feasibility and limitations of solutions to real world problems based
on complexity.

CO1

Describe the fundamentals of system administration.

CO2

Install and administer an operating system.

CO3

Explain the structure of a file system.

CO4

Manage users and groups.

CO5

Administer secondary storage management.

Programme Name

:

B.Tech Electronics and Communication Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards
and with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret
data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

Design and develop systems for applications including Signal processing,
Communication, Networking, Embedded systems, VLSI and Control systems.

2

Use modern tools and techniques to solve contemporary problems in the field of
Electronics and Communication Engineering.

3

Analyze and understand deeper aspects of the problem and provide creative design
solutions through high level thinking skills to attain the desired outcomes.

Course Outcomes

Sl.No

Course
Code

Course Name

CO no.
CO1
CO2
CO3

1

ECE1001

Fundamentals of
Electrical Circuits

CO4

ECE1002

Semiconductor Devices
and Circuts

Apply various network theorems to determine the response of the circuit.
Demonstrate a basic understanding of transient behavior of RL, RC and RLC
circuits
Reflect the understanding of the sinusoidal steady state behavior of electric
networks and determine power in these circuits.

CO5

Estimate complex power and understand resonance in ac circuits.

CO6

Compare electric and magnetic circuits and analyze the given magnetic circuit.

CO7

Demonstrate basic proficiency in building simple electrical circuits and operating
fundamental electrical engineering equipment.

CO1
2

CO Statement
Comprehend and analyze dc and ac electric circuits using circuital laws.

CO2
CO3

Understand the semiconductor physics of the intrinsic and extrinsic materials
Comprehend the characteristics of the various P-N junction diode and special
diodes.
Able to analyze the diode with different DC and AC models.

CO4
CO5
CO6

Design and analyze the BJT and MOSFET in different configurations and study
their parameters with various biasing schemes for suitable applications.

CO7

Analyze the current–voltage characteristics of various semiconductor devices and
their digital logic implementations.

CO1
CO2
3

ECE1003

Electromagnetic Field
Theory

CO3
CO4
CO5
CO6
CO1
CO2

ECE1004

Signals and Systems

Solve different problems on forces and torques on a closed circuit.
Understand the time-varying electric and magnetic fields and plane wave
propagation.
Differentiate between various types of signals and understand the implication of
operations of signals
Understand and classify systems based on the impulse response behavior of both
continuous time and discrete time systems

CO1

Differentiate between the types of sensors available

CO6

ECE1005

Solve the capacitance problem using Poisson’s equations and Laplace’s equations
and the boundary conditions between two different media of different dielectrics.

CO7

CO4
CO5

5

Derive and convert the coordinate system in space.
Derive the electric flux density from the Gauss’s law and define potential and
potential gradient.
Describe the current and current density from Ohm’s law.

Perform domain transformation from time to frequency and understand the energy
distribution as a function of frequency.
Apply Fourier transform for discrete time signals and understand the difference
between CTFT and DTFT.
Usefulness of convolution for analysing the LTI systems and understand the
concepts of power spectral density through correlation.
Solve differential and difference equations with initial conditions using Laplace and
Z transforms.
Design a system based on the concepts of system properties.

CO3
4

Construct the electronic circuits using the PN junction diode for various
applications.
Comprehend the impact of terminal voltages over the current using the BJT and
MOSFET devices characteristics.

Sensors and
Instrumentation

CO2

Characterize and mathematically model a sensor

CO3

Analyze different resistive sensors and utilize them for suitable applications
Analyze various inductive and capacitive sensors, and utilize them for suitable
applications
Select a sensor for particular application

CO4
CO5
CO6
CO7
CO1
CO2

6

ECE2001

Network Theory

CO3

CO5

Able to analyze the given network by transforming from time domain to S domain
Express the periodic sources using Fourier series and simplify the analysis using
phasors approach
Analyze the given network by transforming from time domain to frequency domain

CO6

Design and analyze two-port networks, passive filters and attenuators

CO1

Design simple electronic circuits based on diodes.

CO2

Design a BJT and MOSFET amplifier for the specifications given and analyze
transient and frequency response.

CO3

Distinguish different classes of power amplifiers and employ it.

CO4

Classify the different current mirrors based on the biasing.
Illustrate MOSFET based differential amplifiers with active biasing and its
frequency response.
Construction of feedback amplifier and oscillator circuit for the given specifications

CO4

7

ECE2002

Analog Electronic
Circuits

CO5
CO6
CO7

CO1

Understand the contemporary issues related to analog electronic circuits.
Design, simulation, modeling and hardware implementation of analog circuits with
discrete components.
Understand the number systems and IC characteristics

CO2

Understand the Boolean algebra and its properties

CO3

Optimize the logic functions using K-map

CO8

8

ECE2003

Digital Logic Design

Recommend appropriate instrumentations for specific application
Apply the knowledge about the measuring instruments to use them more
effectively.
Apply the knowledge of various circuit analysis techniques such as mesh analysis,
nodal analysis, and network theorems to investigate the given network
Able to solve the networks using graphical approach

CO4

Design and analyse the combinational logic circuits

CO5

Get grip on Verilog HDL syntax

CO6

Design and analyse the sequential logic circuits

CO7

Implement and simulate the combinational logic circuits using Verilog HDL
Obtain solutions to transmission line equations with characteristic impedance, input
impedance and propagation constant.
Able to solve the numerical problems of lossy, lossless and distortion less
transmission line.
Distinguish between reflection coefficient plane and the impedance plane, location
of SWR, voltage maxima and minima points and solve impedance and admittance
calculations using Smith Chart.
Design and interpret the impedance matching transmission line sections using
single stub, double stub and LC sections using Smith Chart.

CO1
CO2
CO3
9

ECE2004

Transmission Lines and
Waveguides
CO4

CO2

Analyze the field components of different waveguides and planar transmission lines
based on various modes of E and H field .
Understand the various interference techniques due to EM fields and the
compatibility of the EM systems.
Extend the concept of single random variable to two and multi-random variables.
Understand the probability density functions for multiple random variables
Perform transformation on multiple random variables and understand the concept of
central limit theorem
Interpret the random processes in terms of stationarity, statistical independence and
correlation
Compute the power spectral density of the random signals
Able to interpret the effect of random signals on LTI systems output both in time
and frequency domain.
Able to design matched filter/Optimum filter for extracting signals in the presence
of noise.
Comprehend, classify and analyze the signals and systems, also, transform the time
domain signals and response of the system to frequency domain
Able to simplify the Fourier transform computations using fast algorithms

CO3

Comprehend the various analog filter design techniques and their digitization.

CO5
CO6
CO1
CO2
10

ECE2005

Probability Theory and
Random Process

CO3
CO4
CO5
CO6
CO1

11

ECE2006

Digital Signal Processing

12

13

ECE3001

ECE3002

Analog communication
systems

VLSI System Design

CO4

Able to design the digital filters.

CO5

Able to realize the digital filters using delay elements, summer, etc.

CO6

Able to realize the lattice filters using delay elements, ladders, summers, etc

CO7

Able to analyze and exploit the real-time signal processing application

CO8

Design and implement systems using the imbibed signal processing concepts

CO1

Able to comprehend the elements of electronic communication system

CO2

Ability to design AM, DSB-SC and SSB-SC modulation and demodulation, and to
calculate the power of AM, DSB-SC and SSB-SC schemes.

CO3

Able to design DSB-SC and SSB-SC modulator and demodulator.

CO4

Comprehend and compare the FM and PM generation and design, distinguish
Wideband and Narrowband FM signals.

CO5

Comprehend and compare different angle demodulators.

CO6

Able to design radio receivers, identify role of AGC, and compute noise voltage,
signal-to-noise ratio, noise figure, noise temperature and figure of merit.

CO7

Determine the Nyquist sampling rate of a given signal, explain aliasing effect,
Comprehend and compare the different pulse modulation techniques

CO1

Clear understanding of fundamental concepts of MOS transistors

CO2

Able to design simple logic gates using CMOS logic style

CO3

Able to calculate power and delay of simple CMOS circuits

CO4

Understand fabrication processes and their impact on the circuit performance
Able to design and validate combinational and sequential circuits using different
logic styles
Able to design VLSI circuits at sub-system abstraction level

CO5
CO6
CO7

CO2

Able to use modern EDA tools to design VLSI circuits
Comprehend and analyze architectures of microprocessors, microcontroller and
ARM7 processor
Comprehend the evaluations of the Intel (i3, i5, i7) series processors

CO3

Comprehend the memory organization of 8051 microcontroller

CO4

Showcase the skill, knowledge and ability of programming using instruction set

CO1
14

ECE3003

Microcontroller and its
Applications

CO3

Work with microcontroller and interfaces including general purpose input/ output
and timers
Comprehend and use peripheral serial communication and the concepts of interrupts
in 8051 microcontroller
Interface 8051 microcontroller with the input and output devices such as LEDs,
LCDs, 7-segment display and keypad
Design 8051 microcontroller based system with analog-to-digital converters and
digital-to-analog converters within realistic constraints like user specification,
availability of components etc.
Comprehend the sampling process of analog signal and recover the original signal
without any distortion.
Apply the knowledge of signal theory and evaluate the performance of various
waveform coding techniques.
Characterize various line coding techniques in time and frequency domains.

CO4

Design the baseband pulse for ISI free transmission over finite bandwidth channels.

CO5
CO6
CO7
CO8
CO1
CO2

15

ECE4001

Digital Communication
Systems

CO5
CO6
CO7
CO1
CO2

16

MAT2002

Applications of
Differential and
Difference Equations

CO3

CO6

understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem
Know the Z-transform and its application in population dynamics and digital signal
processing
demonstrate MATLAB programming for engineering problems

CO1

Observe the difference between exact solution and approximate solution

CO4
CO5

17

MAT3004

Applied Linear Algebra

Describe the mathematical model of a digital modulation technique, characterize the
effect of AWGN channel and determine its bit error rate performance.
Describe and analyze the digital communication system with spread spectrum
modulation.
Design as well as conduct experiments, analyze and interpret the results to provide
valid conclusions for digital modulators and demodulators using hardware
components and MATLAB tool.
employ the tools of Fourier series to find harmonics of periodic functions from the
tabulated values
apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems
know the techniques of solving differential equations

CO2
CO3
CO4
CO5
CO1
CO2
CO3
18

CSE2003

Datastructures and
Algorithms

CO4
CO5

CSE2005

Operating Systems

CO7

Provide efficient algorithmic solution to real-world problems.

CO1

Interpret the evolution of OS functionality, structures and layers.

CO2

Apply various types of system calls and to find the stages of various process states.

CO3

Design a model scheduling algorithm to compute various scheduling criteria.
Apply and analyse communication between inter process and synchronization
techniques.
Implement page replacement algorithms, solve memory management problems and
segmentation.
Differentiate the file systems for applying different allocation and access
techniques.
Representing virtualization and demonstrating the various operating systems tasks
and the principle algorithms for enumerating those tasks.

CO5

CO7

ECE1006

Introduction to Nano
Science and Nano
Technology

Demonstrate knowledge of basic data structures and legal operations on them.
Illustrate different types of algorithmic approaches to problem solving and assess
the trade-offs involved.
Analyse basic graph algorithms, operations and applications through a structured
(well-defined) algorithmic approach.
Categorize the feasibility and limitations of solutions to real-world problems.

CO6

20

fit the data using interpolation technique and spline methods
find the solution of ordinary differential equations , Heat and Wave equation
numerically
apply calculus of variation techniques to extremize the functional and also find
approximate series solution to ordinary differential equations
Evaluating and providing suitable techniques for solving a problem using basic
properties of Data Structures.
Analyse the performance of algorithms using asymptotic notations.

CO6

CO4
19

use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations

CO1

Understand and appreciate the novel concepts in the field of nanoscience and
nanotechnology. Also to comprehend and compare various particles based on their
distribution functions and the degrees of quantization.

CO2

Understand the basic concepts of quantum mechanics.

CO3

Understand about the change in properties at nanoscale.
Know the types of nanostructures and few important nanomaterials including
carbon nanotubes.
Gain knowledge about bottom-up and top-down approaches for producing
nanomaterials.
Be aware of various morphological characterization techniques and selecting the
appropriate tool for their future research.

CO4
CO5
CO6
CO7

CO2

Understand the band structures of various types of semiconductors and choice
of materials for optical process in semiconductors.
Understand the basic concepts of optical absorption and recombination process in
semiconductors.
Understand the various types of optical sources, characteristics and their
applications.
Apply, analyze and design circuits using optoelectronic components for various
applications and analyze their performance.
Understand the various types of optical detectors and modulators, characteristics
and their applications.
Exploit the way to improve the use of optoelectronic components in engineering
modern application systems and their longevity.
Perform testing and identification of various electronic components and
instruments.
Perform trouble shooting of simple electronic circuits

CO3

Perform soldering, basic operations of hardware trouble shooting on a PCB.

CO4

Construct and Implement basic application oriented circuits on PCB.

CO1

Understand the necessity of robots in various applications.
Comprehend the working of basic electric, electronic and other types of drives
required in robots.
Identify a suitable sensor for a specific robot.

CO1
CO2
CO3
21

ECE1007

Optoelectronics
CO4
CO5
CO6
CO1

22

23

ECE1008

ECE2008

Electronics Hardware
Trouble Shooting

Robotics and Automation

Be aware of various spectroscopic characterization techniques and work on
futuristic applications of nanomaterials.

CO2
CO3

CO7

Derive the mathematical model of robotic systems and analyze its kinematic
behavior.
Design robots for diverse environments encompassing all types of motions and
paths.
Apply the ideas for performing various robotic tasks with the application of
programming skills.
Design of different types of robots for various applications.

CO1

Differentiate real time applications as open loop or closed loop system.

CO2

Analyze the system from the transfer function.
Design the compensators and controllers and find the stability of these control
systems.
Ability to compute steady state and transient response of the different order of the
system and also to analyze its error coefficients.

CO4
CO5
CO6

CO3
24

ECE2010

Control Systems

CO4
CO5
CO6
CO7
CO1

CO2

25

ECE3004

Computer Organization
and Architectures

CO3
CO4
CO5
CO6

Analyze the frequency domain response of the control systems.
Apply various control systems concepts to analyze and find the stability of control
systems.
Analyse the observability of the system in state modeling.
Understand the functional components of a computer and ability to understand
different types of bus architectures and differences between Von-Neumann vs.
Harvard architectures.
Understand how basic arithmetic operations are implemented in computer
architecture and how signed multiplication and divisions are carried out using
Booth multiplier and divider in processor architectures.
Compare the differences between CISC and RISC architectures and ability to
understand and design the hardwired and micro programmed control units.
Gain knowledge between the levels of memory subsystems like Cache memory and
Virtual memory and ability to understand memory mapping schemes used in
computer architectures
Classify types of I/O schemes and their operations and ability to choose the scheme
based on the requirements.
Comprehend the methods of performance enhancement techniques such as
pipelining and their hazards, Scalar and Vector processing architectures,
Multiprocessing techniques like SMP.

26

ECE3005

Digital Image Processing

CO1

Perform histogram processing and apply spatial filter on images.

CO2

Apply transformation techniques like 2D-FFT, DWT and KL transform on images.

CO3

Perform filtering in frequency domain for enhancement of images.

CO4

Process the color image as three dimensions and enhance.
Design various standard image compression techniques and see their effects in
terms of data reduction.
Apply various segmentation algorithms on the image and to represent the boundary
descriptions and region descriptors.

CO5
CO6
CO7
CO1
CO2
CO3

27

ECE3009

Neural Networks and
Fuzzy Control

CO4
CO5
CO6

28

29

ECE3010

ECE3011

Antennas and wave
Propagation

Microwave Engineering

Design and implement algorithms using the imbibed image processing concepts
To translate biological motivations into various characteristics of artificial neural
networks
To comprehend and analyze basic learning laws of neural networks and activation
functions used.
To interpret associative memories for storing and recalling the input patterns
To learn and implement supervised and unsupervised learning algorithms for
various applications.
To learn fuzzification and de-fuzzification methods for developing Fuzzy
inference systems
To apply and integrate various neuro-fuzzy techniques for designing intelligent
systems using ANFIS and CANFIS.

CO7

To design a model using neural networks and fuzzy logic for various applications.

CO1

Identify the type of radio-wave propagation for different communication

CO2

CO4

Comprehend the radiation mechanism of wired antennas and dipoles.
Identify basic antenna parameters and contrast radiation patterns of different
antennas.
Design and analyze antenna arrays and wire antennas

CO5

Design and analyze aperture antennas and patch antennas

CO6

Appropriately choose an antenna for specific application.

CO1

Identify various applications and measurement schemes for microwave circuits.

CO2

Comprehend the performance of different microwave sources and ferrite devices.

CO3

CO3

Analyze microwave circuits using scattering parameters.

CO4

Design and analyze power dividers and couplers at microwave frequencies.

CO5

Design and analyze low pass filters at microwave frequencies.
Understand the importance of high frequency transistors to design microwave
amplifiers.
Measure the performance of microwave passive devices using test bench setup and
also simulate and analyze microstrip passive and active circuits.

CO6
CO7
CO8

CO4

Comprehend the ideal and practical characteristics of op-amps and design
fundamental circuits based on op-amps.
Design the negative feedback configuration of operational amplifier for various
mathematical operations.
Design and analyze different waveform generator circuits using operational
amplifiers.
Design and analyze various filter circuits using operational amplifiers.

CO5

Realize circuits containing PLL and IC 555

CO6

Comprehend various converter circuits.
Design and analyze the circuits for inverting and non-inverting amplifiers,
differential amplifiers, simple amplifiers and comparators experimentally using IC
LM741.
Comprehend the architecture and instruction set of AVR controllers

CO1
CO2
CO3
30

ECE3013

Linear Integrated Circuits

CO7
CO1

31

ECE4002

Advanced
Microcontrollers

Design the microwave circuits to suit the needs of industry.

CO2

Develop efficient C codes for AVR architecture and program AVR peripherals like
timers, interrupts and serial port.

CO3

Design AVR controller based system within realistic constraint like user
specification, availability of components etc

CO4

Understand the design philosophy of ARM controllers.

CO5

Comprehend the instruction and assembly language program.

CO6

Develop efficient C codes for ARM architecture and its interfaces.

CO7

Design application for various social relevant and real time issues

CO1
CO2
CO3
CO4
32

ECE4003

Embedded System Design
CO5
CO6
CO7

ECE4004

Embedded C and Linux

CO2

Handle Interfacing issues of 8051 microcontroller

CO3

Do shell programming in Linux

CO4

Do Resource management for Embedded Systems

CO5

Do Inter Process Communication for Embedded Systems

CO6

Write simple device drivers for embedding intelligence in embedded systems.

CO7

Develop Microcontroller based application
Know Embedded C and Linux and the range of applications to which they are
suited.
Understand the concept of optical communication.
Select fiber and optoelectronic components to design, analyze an optical
communication system and understand the basic concepts of optical transmitters,
modulators and nonlinear effects.
Understand the concepts on photodetectors and receivers and various optical
amplifiers.

CO1
ECE4005

Optical Communication
and Networks

Differentiate the pros and cons of various serial communication and wireless
protocols and analyze UML diagrams and petri net models for a given application.
Differentiate the features of RTOS and GPOS and understand the concepts such as
priority inversion, pre-emption, deadlocks, race conditions, inter-process
communication and real-time task scheduling.
Model the working of ES using FSMs and UML designs apart from programming
embedded software using suitable IDEs and free RTOS.

CO1

CO8

34

Understand the process of interfacing basic peripherals.

Design and implement algorithms for embedded systems.
Develop real-time working prototypes of different small-scale and medium-scale
embedded Systems.
Program Embedded Systems in C language

CO8

33

Comprehend the applications, examples, characteristics, design challenges related
to ES. Able to design any application based on the given specifications by keeping
in mind different design metrics.
Understand general-purpose processing and its principles; select a microprocessor/
microcontroller for a particular application.

CO2
CO3

CO5

Establish optical communication systems for multichannel systems using
multiplexing techniques.
Understand the concepts of WDM system and their applications.

CO6

Understand and classify various types of optical Networks and their applications.

CO7

Design, analyze and evaluate optical communication systems.

CO8

Model and Simulate Optical Communication systems and networks.

CO1

Comprehend and analyze the basics of probability, information and its properties

CO2

Examine different types of channels and determine their capacity

CO3

Understand the binary and non-binary source coding schemes

CO4

Analyze the dictionary-based coding schemes for image compression techniques

CO5

Understand the fundamentals of error control coding schemes

CO6

Construct, comprehend and analyze the advanced error control coding schemes

CO7

Evaluate the performance of source coding, channel coding techniques in image
processing and wireless applications

CO1

List and explain the functions of the OSI, TCP/IP reference models and differentiate
between various switching techniques and internetworking devices.

CO4

5

ECE4007

Information Theory and
Coding

CO4

Able to analyze the network topologies and interconnecting devices using
Transparent and Source Routing bridges.
Able to analyze the different topologies, error detection techniques and ARQ
protocol.
Comprehend the various types of LAN and WAN technologies.

CO5

Describe routing techniques and design subnets.

CO6

Explain and demonstrate the functioning of TCP and UDP.

CO7

Comprehend the basics of DNS, FTP, SMTP and HTTP.

CO2
CO3
36

ECE4008

Computer
Communication

CO8
37

ECE4009

Wireless and Mobile
Communication

CO1
CO2

Analyze the performance of internetworking devices, various LAN, WLAN and
routing protocols using simulation tools.
Understand and solve telecommunication design issues using cellular and trunking
theory.
Interpret the functions of the building blocks of cellular network architecture.

CO3
CO4
CO5
CO6

Differentiate the digital modulation schemes available and select appropriate
method to improve the performance of wireless communication.

CO7

Appraise a suitable diversity technique to combat the multipath fading effects.

CO8

Design a wireless mobile communication system by formulating the apt techniques
and selecting the supporting software/ hardware components.

CO1
CO2
CO3
CO4
38

ECE4011

Wireless Sensor Networks
CO5
CO6
CO7
CO8
CO1

39

ECE4013

Cryptography and
Network Security

Perform practical link budget analysis for next generation cellular networks.
Analyze the effect of multipath channels and suggest a suitable model for indoor or
outdoor applications.
Demonstrate the implications of multipath parameters in mobile communication.

CO2
CO3

Understand the concepts of sensor network architecture, challenges and applications
of wireless sensor networks
Understand and analyze the sensor node architecture, protocol design and Gateway
concepts
Understand the design constraints and requirements of Physical Layer in Sensor
Network Stack
Acquire an overview of the various network level protocols for MAC, routing, time
synchronization and data aggregation in wireless sensor networks
Analyze the higher-level decision making that directs network packets from their
source toward their destination through intermediate network nodes by specific
packet forwarding mechanisms
Analyze the low power communication standards and IP addressing mechanism
Analyze the various hardware, software platforms that exist for sensor networks,
realize them through simulation
Build and deploy a wireless sensor system for real world application for various use
cases
Comprehend and analyze OSI Security Architecture and Symmetric Key
Encryption.
Comprehend the various mathematic techniques in cryptography including number
theory, Finite Field, Modulo operator and Discrete Logarithm.
Able to analyse block ciphers, Data Encryption Standard (DES), Advanced
Encryption Standard (AES) and public key cryptography.

CO5

Able to analyse Diffie-Hellman key exchange, ElGamal Cryptosystem in
asymmetric key cryptosystem.
Comprehend the various types of data integrity and authentication schemes.

CO6

Comprehend the various network security mechanism

CO1

Observe the difference between exact solution and approximate solution

CO2

use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations

CO4

40

MAT3005

Applied Numerical
Methods

CO3
CO4
CO5

41

PHY1002

Materials Science

fit the data using interpolation technique and spline methods
find the solution of ordinary differential equations , Heat and Wave equation
numerically
apply calculus of variation techniques to extremize the functional and also find
approximate series solution to ordinary differential equations

CO1

Students will be able to understand the fundamentals of physics for conducting
materials and how it is pertinent for engineering related applications

CO2

Students can understand how to describe the basic classification of semiconducting
materials and how to develop an engineering related devices

CO3

Students will be able to describe the fundamental polarization mechanism involved
in dielectrics and how it is responsible with different frequency of radiation
including how stress and strain plays a major role in piezoelectric.

CO4

CO5

CO6

CO7

Learn basic magnetization concepts in detail and study different properties of
magnetic materials, including the analysis of various magnetic properties and its
applications.
Students will be able to describe the phenomenon of superconduction and explain
how superconductors behave in magnetic fields including some engineering
applications of superconductors
Gain the basic phenomenon behind the mechanism between materials and light and
how a material blacking, absorbing and enhancing the light including the complete
idea of negative index and negative materials by understanding the universal
parameters of permeability and permittivity
Gain an introduction to nanomaterials and in depth knowledge about synthesis and
properties of bulk and nanostructured materials, including their applications.

CO8

Gain knowledge by demonstrating to understand electrical, thermal, dielectric,
semiconducting and magnetic properties of materials - LAB

Programme Name :

B.Tech Electrical and Electronics Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply
them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural)
and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

Design and develop electrical and electronics systems for fulfilling socio-economic and
environmental requirements.

2

Apply smart techniques, modern engineering tools to conduct experiments and interpret
data to solve complex problems.

3

Exhibit leadership qualities and adapt to changing industrial scenarios.

Course Outcomes
S.No

1

Course Code

EEE1002

Course Name

Electric Circuits

Course
Outcome
CO1

Formulate the equations of the electric circuits using basic laws

CO2

Determine the response of DC circuits using basic analysis methods

CO3

Compute the response of DC circuits using network theorems

CO4

Analyze the transient behavior of electric circuits with different types of
source

CO6

Describe the elements of AC circuits and the phasor concept
Design resonance circuits, and solve three phase ac circuits

CO7

Solve simple magnetic circuits

CO1

Design and Conduct experiments, as well as analyze and interpret data

CO1

Explore different coordinate systems related to magnetic fields

CO2

Define the electric flux density, field intensity and different charge distributions

CO3

Demonstrate the boundary conditions and method of images

CO4

Compare the electric and magnetic boundary conditions, calculate the capacitance
and inductance

CO5

2

3

EEE1003

EEE1004

Electrical Workshop

Engineering
Electromagnetics

CO Statement

4

5

6

EEE1005

EEE2001

EEE2002

Signals and Systems

Network Theory

Semiconductor
Devices and Circuits

CO5

Analyse the Maxwell equations

CO6

Summarise the electric magnetic waves and wave propagation in different medium

CO7

Apply the electric and magnetic field concepts

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Define the term signals and systems, apply translation techniques and classify
different types of systems based on their properties

CO2

Analyse LTI systems

CO3

Apply Fourier Series techniques for dealing with periodic continuous and discrete
systems

CO4

Differentiate between the behaviour of LTI systems to periodic and aperiodic signals
using Fourier Transforms

CO5

Construct the original signal from samples

CO6

Extend the analysis to unstable systems using the Laplace Transforms

CO7

Develop and formulate techniques of dealing with discrete systems using the ztransform

CO1

Apply node voltage and mesh current methods to analyse circuits in steady state

CO2

Apply Laplace transform techniques for solving problems and discuss the complete
response of circuits

CO3

Derive the transfer function and identify its poles and zeros

CO4

Analyse the harmonics in nonsinusoidal inputs to circuits using Fourier series

CO5

Apply Fourier transform to circuits with nonsinusoidal inputs

CO6

Design passive filters and analyse the frequency response

CO7

Evaluate and relate two-port network parameters

CO1

Understand the behavior of semiconductor devices

CO2

Analyze the characteristics of diodes and its applications

CO3

Relate the characteristics of various transistors with DC sources

CO4

Infer the various configurations of BJT

CO5

Infer the various configurations of MOSFET

CO6

Analyze the high speed response of semiconducting devices

CO7

Compare and contrast the negative and positive feedback in amplifiers

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO9

7

8

9

EEE2003

EEE2004

EEE2005

Electromechanical
Energy Conversion

Measurement and
Instrumentation

Design a component or a product applying all the relevant standards with

realistic constraints

CO1

Illustrate the basic principles of electromechanical energy conversion

CO2

Infer the basic operation & characteristics of DC generator

CO3

Infer the various starting technologies and performance characteristics of DC Motor

CO4

Apply and analyze performance of transformers

CO5

Solve the various torque equations and analyze the starting methods of Induction
Motor

CO6

Design the equivalent circuit and circle diagram of Induction Motor

CO7

Analyze the effect of change in electrical and mechanical parameters of Alternator

CO8

Analyze the effect of change in electrical and mechanical parameters of Alternator

CO1

Explain the functions of instrumental elements and evaluate the errors in the process

CO2

Design a meter for measurement of electrical variables like voltage, current etc

CO3

Design DC bridges for measurement of various level of resistances

CO4

Design AC bridges for measurement of various levels of Inductance, capacitance
and frequencies

CO5

Analyze and apply various transducers for measurement process based on the
applications

CO6

Outline the importance and working of digital instruments

CO7

Develop a Virtual Instrumentation system through LabVIEW software

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Understand the transform- domain signal and analyze the frequency response

Digital Signal
Processing

10

11

12

EEE3001

EEE3002

EEE3003

Control Systems

Analog and Digital
Circuits

Power System
Engineering

CO2

Analyze and design of analog filters

CO3

Design and implement IIR filtering operations with the real time constraints

CO4

Design a FIR filter for specific digital signal applications.

CO5

Compose and realize the structures of digital filters

CO6

Estimate the adaptive filters for performance improvement

CO7

Identify the techniques, skills and modern technical tools necessary for engineering
practice to design and simulate a DSP systems.

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Formulate mathematical model and transfer function of the physical systems

CO2

Analyze the system performance by applying various input signals

CO3

Determine the stability of linear systems in time domain

CO4

Perform frequency domain analysis using bode and polar plot

CO5

Analyze the stability of linear system in the frequency domain

CO6

Design compensators and controllers for the given specifications

CO7

Formulate and design state-space analysis

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Analyze the performance characteristics of Op Amp.

CO2

Design Op Amp based circuits for engineering applications.

CO3

Identify the power supply requirements for electronic circuit applications

CO4

Design a basic logic circuit for arithmetic operations in computers

CO5

Design complex digital circuits for real time applications

CO6

Design registers for memory applications in computers

CO7

Apply analog/digital ICs for industrial control applications

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Estimate the transmission line parameters

CO2

Solve and calculate voltage regulation and efficiency of transmission line

CO3

Categorize various components of transmission network and study the distribution
system

13

14

EEE3004

EEE4001

Power Electronics and
Drives

Microprocessor and
Microcontroller

CO4

Construct equivalent per unit model of three phase transmission line

CO5

Formulate various techniques to solve for power flow problems.

CO6

Identify and classify various faults of power system network.

CO7

Analyze the impact of stability issues in power systems.

CO8

Compose the code and discuss the results obtained under load flow, short circuit and
stability problems.

CO1

Determine basic concepts of power semiconductor devices including operating
characteristics, firing circuits and protection circuits.

CO2

Analyze and design DC-DC and AC-DC power converters and estimate its
performance as per the requirements and constraints specified

CO3

Analyze and design various DC-AC and AC-AC converters.

CO4

Determine the basic concepts of electric drives including electrical and mechanical
parameters.

CO5

Design and analyze power converter fed Separately Excited DC Motor Drive

CO6

Design and analyze power converter fed Induction Motor Drive.

CO7

Design and analyze power converter fed Synchronous Motor Drive

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Interpret the architecture of microprocessor and to classify the different modes of
ARM

CO2

Classify the instructions and to differentiate the instruction under different categories

CO3

Solve real time problems using ARM

CO4

Develop a broad knowledge on the complete architecture of 8051 microcontroller

CO5

Analyse the instructions and to write simple programs using 8051 microcontroller

CO6

Summarize various interrupts and to write programs to handle interrupts

CO7

Design a microcontroller based embedded systems by knowing how to interface the
external devices

CO8

Design and Conduct experiments, as well as analyze and interpret data

15

16

17

18

MAT2002

MAT3003

MAT3005

EEE1007

Applications of
Differential and
Difference Equations

Complex Variables
and Partial
Differential Equations

Applied Numerical
Methods

Neural Network and
Fuzzy Control

CO1

Employ the tools of Fourier series to find harmonics of periodic functions from the
tabulated values

CO2

Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems

CO3

Know the techniques of solving differential equations

CO4

Understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and digital signal
processing

CO6

Demonstrate MATLAB programming for engineering problems

CO1

Construct analytic functions and find complex potential of fluid flow and electric
fields

CO2

Find the image of straight lines by elementary transformations

CO3

Express analytic functions in power series

CO4

Evaluate real integrals using techniques of contour integration

CO5

Analyze partial differential equations, and its applications, design the boundary
value problems (one dimensional heat and wave equations) and find Fourier series,
Fourier transform techniques in their respective engineering problems

CO1

Observe the difference between exact solution and approximate solution

CO2

Use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations

CO3

Fit the data using interpolation technique and spline methods

CO4

Find the solution of ordinary differential equations , Heat and Wave equation
numerically

CO5

Apply calculus of variation techniques to extremize the functional and also find
approximate series solution to ordinary differential equations

CO1

Design the mathematical model of a neuron and train Perceptron and Madaline for
real time systems.

19

20

EEE1008

EEE1011

Bio-Medical
Instrumentation

Automated Test
Engineering

CO2

Demonstrate the concepts of feed forward and re-current neural networks into
travelling salesman problem to find the optimal solution.

CO3

Explore the concepts of Recurrent and feedback networks in multilayer neurons.

CO4

Design the competitive learning neural networks for solving the engineering
problems.

CO5

Estimate the performance of Self organizing networks

CO6

Design of fuzzy systems for non-linear simulation with extension principle

CO7

Calculate the membership values with suitable Defuzzification method and the
neuro-fuzzy inference systems concept to modern controllers.

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Evaluate and analyse the different physiological signals

CO2

Relate the knowledge to select appropriate medical instruments

CO3

Design and maintain the bio electric devices used for diagnostic equipment

CO4

Develop and analyse the therapeutic devices

CO5

Create and understand the procedure in analysis of Blood used in medical laboratory

CO6

Evaluate the process involved in blood cell counters and sensors

CO7

Use the knowledge to differentiate the advanced diagnostic techniques

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Discover the possible component faults that can occur in electronic manufacturing

CO2

Classify the faults that can occur in PCBs

CO3

Analyze and develop practical skills involved in troubleshooting

CO4

Test the Various parameters involved in ATE

CO5

Utilize the complete board functional testing

CO6

Design and analyze the board functional Testing

21

22

23

24

EEE1018

EEE1020

EEE1021

EEE1022

Nanotechnology
Fundamentals and its
Applications

Engineering
Optimization

Electrical Safety

Fundamentals of
Reliability
Engineering

CO7

Distinguish the details of Boundary Scan testing and Board Testing to understand the
equipment used in automated testing

CO8

Design and conduct the experiments, as well as analyze and interpret data

CO1

Understand the fundamental aspects of nanoscience

CO2

Identify various types of nanomaterials, their properties and applications

CO3

Compare the different nano fabrication processes

CO4

Synthesis and understand the properties & its application of Carbon Nanotubes

CO5

characterize nanoscale particles using various characterization techniques

CO6

Understand the limitations of current technology and advancements of nanoscale
electronic devices

CO7

Apply nanotechnology in photonic devices

CO1

Understand the basic concepts of engineering optimization

CO2

Analyze the 1- D search methods in optimization

CO3

Design gradient based optimization method for various algorithms

CO4

Formulate and analyze system using conjugate direction methods

CO5

Program and analyze for dynamic optimization

CO6

Apply mathematics and science in engineering applications

CO7

Understand the genetic algorithm and PSO algorithm

CO8

Design a component or a product applying all the relevant standards with realistic
Constraints

CO1

Design and Conduct experiments, as well as analyze and interpret data

CO1

Summarize the requirements of system reliability and its role

CO2

Develop models to analyze and predict reliability performance using block diagrams

CO3

Design to meet the reliability and safety objectives of the components

CO4

Examine the various reliability test strategies and select the best strategy to assess

CO5

Analyze reliability in manufacturing and maintenance engineering

CO6

Understand the influence of variability in production on system reliability

CO7

Develop the reliability predictive models using software tools

25

26

27

EEE1023

EEE2006

EEE3005

Industrial Drives

Communication
Engineering

Design of Electrical
Apparatus

CO1

Illustrate different types of loads and drives

CO2

Describe the different components of electric drives

CO3

Apply various controlling methods to electric drives

CO4

Analyze the power converter requirements of various drives

CO5

Illustrate various selection criteria for drives

CO6

Describe the types of issues with electric drives

CO7

Remember the selection criteria of motors for different applications

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Demonstrate the concept of need for modulation

CO2

Examine the presence of noise in communication systems

CO3

Analyze modulation techniques for analog and digital Signals

CO4

Design transmitters and receivers for communication systems

CO5

Assess and contrast shift keying techniques

CO6

Demonstrate spread spectrum techniques and channel assignment strategies

CO7

Provide a foundation for analyzing and designing a modern communication systems

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Determine electric and magnetic field strengths and their effects in and around
electrical machinery, including effects of magnetic induction on moving parts.

CO2

Design stator and rotor parts of the d.c machines and predict the performance of DC
machine using design values

CO3

Design a transformer and estimates its performance as per the requirements and
constraints specified

CO4

Design the stator and cage rotor of Induction machine

CO5

Design the wound rotor of induction machine

CO6

Calculate the main dimension and air gap length of Synchronous Machines

CO7

Design the stator and cage rotor of Synchronous Machines

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

28

29

30

EEE3006

EEE3007

EEE4002

Special Electrical
Machines

Finite Element
analysis for Electrical
Machines

Power System
Protection and
Switchgear

CO1

Analyze permanent magnet material property and circuits

CO2

Enumerate the stepper motor from other motor

CO3

Distinguish switched reluctance motor from synchronous reluctance motor

CO4

Analyze square wave and sine wave permanent magnet brushless motor drives

CO5

Comprehensive the linear motor with the motor

CO6

Analyze the advanced synchronous motor

CO7

Select the appropriate drive for the specific purpose

CO1

Apply basic electromagnetic field equations to electrical machine design

CO2

Learn the importance of finite element method through field equations.

CO3

Study about the performance assessment and improvement in electrical machines

CO4

Design various electro-mechanical devices

CO5

Solve coupled field analysis like thermal

CO6

Solve coupled field analysis like vibration and acoustic noise

CO7

Optimize the air gap region to improve the performance of the electrical machine

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Apply the symmetrical components method for analyzing the different types of
faults

CO2

Identify appropriate protection scheme to provide protection to different power
system components.

CO3

Design relays used in the protection schemes, based on requirements

CO4

Analyze the types of relays based on their characteristics

CO5

Sketch the outline of the various types of circuit breakers and discuss their
advantages and disadvantages

CO6

discuss the various ratings of the circuit breakers

CO7

Identify an appropriate type of circuit breaker based on voltage and current ratings
in the system

CO8

Design and Conduct experiments, as well as analyze and interpret data

31

32

33

EEE4003

EEE4004

EEE4005

Generation and
Utilization of
Electrical Energy

Distributed
Generation and
Microgrids

Power System
Operation and Control

CO1

Identify and critically evaluate the generation and demand scenario worldwide

CO2

Discuss working of various power sources for generation

CO3

Design the different types of electric illumination for indoor and outdoor area

CO4

Discuss the various types of Electric Traction, types of motors used and mechanics
of train movement

CO5

Ability to analyze energy consumption and tariff rates

CO6

Evaluate the energy conservation and economic choice of equipment

CO7

Design the heating elements for various application and discuss about the process of
welding

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Study the need for DG’s and various types

CO2

Understand the synchronization and other distributing resources such as energy
storage and fule cell

CO3

Study about the issues of interfacing DG’s in regulatory market

CO4

Basic understanding of the microgrid types and configurations

CO5

Applications of power electronics in Microgrid and acquire the knowledge of
multifunction grid connected converters

CO6

Analyze the various types of control in micro grid in islanded and grid connected
operation

CO7

Study the energy management concept in grid connected a and islanded microgrid

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Apply theory critically to analyze the basic structure of the power system and the
effect of load characteristics on system operation

CO2

Analyze key managerial issues in operating states of the power system in system
control

34

35

EEE4007

EEE4008

Energy Management
and SCADA

High Voltage
Engineering

CO3

Explain the role of accounting information in basic generator control loops,
common terms used in AGC, functions of AGC and mathematical modelling of
ALFC

CO4

Apply theory critically to analyze the components which affect reactive power,
voltage control methods, relationship between voltage and reactive power

CO5

Explain the constraints in unit commitment problem and issues to be addressed in
the solution of unit commitment problem

CO6

Formulate the model for operating cost of fossil-fuel plants and solve the economic
dispatch problems

CO7

Understand Energy Management System

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Outline the function of Energy Management System(EMS) and load flow methods

CO2

Diagnose the factors influencing fuel scheduling

CO3

Solve the solution of hydro thermal coordination and load scheduling

CO4

Analyze the techniques for power/energy interchange and apply the wheeling
concept in deregulate Environment

CO5

Apply the state estimation techniques in power system prediction/analysis

CO6

Discuss the SCADA architecture and functional requirements

CO7

Apply the SCADA concept in power system automation

CO1

Discuss and analyze the various types of electrical stress control techniques in gas
and vacuum insulation systems

CO2

Derive and analyze the expression of current growth and breakdown voltage due to
various mechanisms of gaseous breakdown in dielectrics/ insulation

CO3

Derive and analyze the various mechanisms of breakdown in liquid and solid
dielectrics breakdown

CO4

Identify the various methodologies for high voltage and high current generation

CO5

Design high voltage direct current, alternating current and impulse generators

36

37

38

EEE4009

EEE4010

EEE4011

FACTS and HVDC

Power Quality

Energy Audit and
Conservation

CO6

Analyze the various types of high voltage and high current measurement techniques

CO7

Evaluate the impact of various insulation tests of electrical power apparatus

CO1

Study the applications of FACTS Controllers in power flow

CO2

Sort out the significance of shunt, series compensation and role of FACTS devices
on system control

CO3

Analyze the functional operation and to design the controller of GCSC, TSSC,
TCSC and SSSC

CO4

Discuss the principles, operation and control of UPFC and IPFC

CO5

Describe the SSR theory and its mitigation methods using FACTS controllers

CO6

Explain the HVDC concepts, application of HVDC systems in bulk power
transmission

CO7

Classify the DC links and describe the operation of various MTDC systems

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Define and Describe power quality characteristics as per IEEE/IEC standards

CO2

Analyze voltage sag and interruption

CO3

Differentiate overvoltages and Describe methods to reduce overvoltages

CO4

Analyze of harmonics & Design of filters for harmonic reduction

CO5

Application of IEEE/IEC power quality standards for measurements and analysis

CO6

Evaluate power quality at an Industry/Data centre/Hospital and Develop solution

CO7

Design a model to Evaluate power quality in grid integration of Microgrid

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Infer on Indian Energy Policy and Electricity ACT

CO2

Discuss the impact of Climatic change on Environment and Energy resources

CO3

Explain needs of energy management through energy audit

CO4

Solve the solutions for energy management using software

39

40

41

EEE4012

EEE4013

EEE4016

Renewable Energy
Sources

Smart Grid

Electric Vehicles

CO5

Estimate the energy consumption and detail the energy saving opportunities

CO6

Describe benchmarking and energy ratings for components

CO7

Interpret ECBC for various Buildings & Support firms with HVAC specifications

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Obtain knowledge of different types of renewable energy sources

CO2

Obtain the solar energy geometry and characteristics of different type’s thermal
collectors and PV cells and related applications

CO3

Understand the types, performance, integration of wind mill and its applications

CO4

Obtain the knowledge of basic operating principles of tidal and wave energy to
design an Ocean Thermal Energy Conversion (OTEC) plant

CO5

Understand the working principles of geothermal energy and its application along
with estimation

CO6

Obtain the basic knowledge of biomass energy conversion techniques and its types
with waste into useful energy conversion

CO7

Understand the fuel cells types, working principles and its related applications

CO1

Describe the necessity and evolution of smart grid with policies

CO2

Identify the apt choice for measuring the data by applying various technology

CO3

Apply theoretical concepts for analyzing the performance of the grid

CO4

Identify the apt choice for data transaction under secure manner

CO5

Discuss on power transmission automation

CO6

Discuss on two way power flow of distribution system

CO7

Design the concept of V2G & G2V using Electric vehicle & Batteries

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Infer the conventional vehicles performance

CO2

Infer the hybrid electric vehicles and its impact on environment

CO3

Analyze the various hybrid vehicle configurations and its performance

42

43

44

EEE4017

EEE4018

EEE4019

Industrial Drives and
Automation

Advanced Control
Theory

CO4

Interpret the electric components used in hybrid and electric vehicles

CO5

Design and Select of sizing the drive systems

CO6

Choose proper energy storage systems for vehicle applications

CO7

Identify various communication protocols and technologies used in vehicle
networks

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Discuss the basic components of the drive system from automation perspective

CO2

Analyze the various converter and chopper fed DC drive with appropriate control

CO3

Explain the various scalar and vector control methodologies for induction motor
drive

CO4

Classify the synchronous motor drive with relevant control techniques.

CO5

Identify the various special machines and its control

CO6

Understand the basic logics of PLC

CO7

Apply the PLC programming to control drives

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Model physical systems using state variable approach

CO2

Analyze MIMO systems by state space approach

CO3

Design state feedback controller and observer for simple and practical dynamic
systems

CO4

Identify and classify the nonlinearities in the physical systems

CO5

Analyze the features and stability of nonlinear systems using phase portraits

CO6

Analyze the systems with common nonlinearities using describing function

CO7

Analyze stability of linear and non – linear systems

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Design and recognize the trade-offs involved in digital design flows for system

Advanced Digital
System Design With
FPGAs

45

46

EEE4020

EEE4027

Embedded System
Design

Robotics and Control

CO2

Compile and synthesize Verilog HDL

CO3

Analyze and synthesize digital modules and circuits for a wide application range

CO4

Design state machines to control complex systems

CO5

Verify Verilog test bench to test Verilog modules

CO6

Build a synchronous DSP system in Verilog and verify its performance

CO7

Design a floating point arithmetic using the IEEE-754 Standard

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Understand the characteristics and concepts of embedded system

CO2

Understand the architecture of hardware embedded system

CO3

Compare the concepts of RTOS with general purpose OS

CO4

Design hardware components/architecture for embedded system applications

CO5

Interpret the wired and wireless communication protocols

CO6

Design state space model using Moore and Mealy technique

CO7

Analyze the embedded modeling with state transition and FSM

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Demonstrate the knowledge of different types of sensors and actuators used in
robotic systems

CO2

Apply spatial transformation to obtain the forward kinematic equation of robot
manipulators

CO3

Obtain the forward and inverse kinematics of simple robot manipulators

CO4

Demonstrate an ability to obtain the Jacobian matrix and use it to identify
singularities

CO5

Identify the dynamics of the robotic manipulator using Euler Lagrangian approach

CO6

Demonstrate an ability to generate joint trajectories for motion planning

CO7

Implement the multivariable controller for setpoint tracking and disturbance
rejection

47

EEE4028

VLSI Design

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Analyze and identify the methodologies for fabricating the ICs

CO2

Synthesize and design arithmetic circuits using HDL

CO3

Design logic circuits using CMOS and its equivalent layout for fabrication

CO4

Reduce the delay and power dissipation in logic circuits by analyzing the
characteristics of CMOS

CO5

Identify the exact transistor configurations for better performance in logic circuits

CO6

Design memory devices using transistors

CO7

Identify and design arithmetic circuits for various applications

CO8

Design and Conduct experiments, as well as analyze and interpret data

48

EEE4037

Rapid prototyping
with FPGAs

CO1

Design and Conduct experiments, as well as analyze and interpret data

49

EEE4038

Testing and
Calibration Systems

CO1

Design and Conduct experiments, as well as analyze and interpret data

CO1

Evaluate the allowable loads and associated allowable stresses before mechanical
failure in different types of structures.

CO2

Assess the vibrations associated with various mechanical systems

CO3

Apply the fundamental laws of thermodynamics for the analysis of wide range of
thermodynamic systems

CO4

Explain basic concepts of fluid mechanics and their applications.

CO5

Demonstrate and analyze various refrigeration and air conditioning systems

CO6

Evaluate heat transfer through different modes.

CO1

Students will be able to understand the fundamentals of physics for conducting
materials and how it is pertinent for engineering related applications

CO2

Students can understand how to describe the basic classification of semiconducting
materials and how to develop an engineering related devices

50

51

MEE1006

PHY1002

Applied Mechanics
and Thermal
Engineering

Materials Science

52

CHY1701

Engineering
Chemistry

CO3

Students will be able to describe the fundamental polarization mechanism involved
in dielectrics and how it is responsible with different frequency of radiation
including how stress and strain plays a major role in piezoelectric.

CO4

Learn basic magnetization concepts in detail and study different properties of
magnetic materials, including the analysis of various magnetic properties and its
applications.

CO5

Students will be able to describe the phenomenon of superconduction and explain
how superconductors behave in magnetic fields including some engineering
applications of superconductors

CO6

Gain the basic phenomenon behind the mechanism between materials and light and
how a material blacking, absorbing and enhancing the light including the complete
idea of negative index and negative materials by understanding the universal
parameters of permeability and permittivity

CO7

Gain an introduction to nanomaterials and in depth knowledge about synthesis and
properties of bulk and nanostructured materials, including their applications.

CO8

Gain knowledge by demonstrating to understand electrical, thermal, dielectric,
semiconducting and magnetic properties of materials - LAB

CO1

Recall and analyze the issues related to impurities in water and their removal
methods and apply recent methodologies in water treatment for domestic and
industrial usage

CO2

Evaluate the causes of metallic corrosion and apply the methods for corrosion
protection of metals

CO3

Evaluate the electrochemical energy storage systems such as lithium batteries, fuel
cells and solar cells, and design for usage in electrical and electronic applications

CO4

Assess the quality of different fossil fuels and create an awareness to develop the
alternative fuels

CO5

Analyze the properties of different polymers and distinguish the polymers which can
be degraded and demonstrate their usefulness

53

54

55

56

CHY1002

PHY1701

PHY199

ESP1001

Environmental
Sciences

Engineering Physics

Introduction to
Innovative Projects
Español Fundamental

CO6

Apply the theoretical aspects: (a) in assessing the water quality; (b) understanding
the construction and working of electrochemical cells; (c) analyzing metals, alloys
and soil using instrumental methods; (d) evaluating the viscosity and water
absorbing properties of polymeric materials

CO1

To understand the dual nature of radiation and matter.

CO2

To apply Schrodinger’s equations to solve finite and infinite potential problems.

CO3

To apply quantum ideas at the nanoscale.

CO4

To apply quantum ideas for understanding the operation and working principle of
optoelectronic devices.

CO5

To analyze the Maxwell’s equations in differential and integral form.

CO6

To classify the optical fiber for different Engineering applications.

CO7

To apply concept of Lorentz Transformation for Engineering applications.

CO8

To demonstrate the quantum mechanical ideas

CO1

To understand the dual nature of radiation and matter.

CO2

To apply Schrodinger’s equations to solve finite and infinite potential problems.

CO3

To apply quantum ideas at the nanoscale.

CO4

To apply quantum ideas for understanding the operation and working principle of
optoelectronic devices.

CO5

To analyze the Maxwell’s equations in differential and integral form.

CO6

To classify the optical fiber for different Engineering applications.

CO7

To apply concept of Lorentz Transformation for Engineering applications.

CO8

To demonstrate the quantum mechanical ideas

CO1

To understand the various types of thinking skills.

CO2

To enhance the innovative and creative ideas

CO3

To find out a suitable solution for socially relevant issues

CO1

To greet people, give personal details and Identify genders by using correct articles

57

58

59

FRE1001

JAP1001

GER1001

Français quotidien

Japanese for
Beginners

GRUNDSTUFE
DEUTSCH

CO2

To know the correct use of SER, ESTAR and TENER verb and will be able to
describe people, place and things

CO3

To give opinion about time and weather conditions by knowing months, days and
seasons in Spanish.

CO4

To make sentences by using regular verbs and give opinion about people and places.

CO5

To write about their daily routine by using reflexive verbs and write small
paragraphs about their hometown, their best friend etc.

CO1

To Identify in French language the daily life communicative situations via personal
pronouns, emphatic pronouns, salutations, negations, interrogations etc

CO2

To communicate effectively in French language via regular / irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4

To understand and demonstrate the comprehension of some particular new range of
unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through the language
studied.

CO1

To to know Japanese alphabets and greet in Japanese.

CO2

To learn about pronouns, verbs form, adjectives and conjunctions.

CO3

To learn time and dates related vocabularies and express them in Japanese.

CO4

To learn the formation of simple questions and its answers in Japanese.

CO5

To know the Japanese culture and etiquettes.

CO1

To greet people, introduce oneself and understand basic expressions in German

CO2

To aquire basic grammar and skills to use these in a meaning way.

CO3

To attain beginner's level vocabulary

CO4

To write on a variety of topics with significant precision and in detail.
To demonstrate good comprehension of written discourse in areas of special
interests.
Apply language skills with ease in academic and real-life situations.

CO5
60

ENG1011

English for Engineers

CO1

61

62

63

HUM1021

MAT1011

MAT2001

CO2

Build up a job winning digital foot print and learn to face interviews confidently.

CO3

Develop good interpreting and reporting skills to aid them in research.

CO4

Comprehend language and communication skills in academic and social contexts.

CO5

Acquire vocabulary and learn strategies for error-free communication.

CO1

Ability to follow sound morals and ethical values scrupulously to prove as good
citizens

CO2

Understand the various social problems and learned to act ethically.

CO3

Understand the concept of addiction and how it will affect the physical and mental
health.

CO4

Identify ethical concerns in research and intellectual contexts, including academic
integrity, use and citation of sources, the objective presentation of data, and the
treatment of human subjects.

CO5

Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.

CO1

apply single variable differentiation and integration to solve applied problems in
engineering and find the maxima and minima of functions

CO2

understand basic concepts of Laplace Transforms and solve problems with periodic
functions, step functions, impulse functions and convolution

CO3

evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and
optimization problems involving several variables with or without constraints

CO4

evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical coordinates

CO5

understand gradient, directional derivatives, divergence, curl and Greens’, Stokes,
Gauss theorems

CO6

demonstrate MATLAB code for challenging problems in engineering

CO1

compute and interpret descriptive statistics using numerical and graphical
techniques.

Ethics and Values

Calculus for
Engineers

Statistics for
Engineers

64

65

EXC4097

MGT1022

EXTRA curricular
Activities

Lean Start up
Management

CO2

understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.

CO3

compute and interpret descriptive statistics using numerical and graphical
techniques.

CO4

understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.

CO5

apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data

CO6

make appropriate decisions using statistical inference that is the central to
experimental research.

CO7

use statistical methodology and tools in reliability engineering problems

CO8

demonstrate R programming for statistical data

CO1

Enhance their social quotient

CO2

Demonstrate their creative abilities

CO3

Develop team working capabilities

CO4

Develop a holistic approach for healthy life

CO1

Understand developing business models and growth drivers

CO2

Use the business model canvas to map out key components of enterprise

CO3

Analyze market size, cost structure, revenue streams, and value chain

CO4

Understand build-measure-learn principles

CO5

Foreseeing and quantifying business and financial risks

66 STS1001

Softskill

CO1

Enabling students to know themselves and interact better with peers.

67 STS1002

Softskill

CO2

Enabling students enhance knowledge of relevant topics and evaluate the
information

68 STS2001

Softskill

CO3

Understanding the various strategies of conflict resolution among peers and
supervisors
and respond appropriately

72

73

74

69 STS3001

Softskill

CO4

Enabling students to acquire skills in preparing for interviews, presentations and
higher education

70 STS3004

Softskill

CO5

Clear knowledge about problem solving skills in DS & Algorithms concepts.

71 STS3005

Softskill

CO6

Enabling students to write codings in C,C++,Java and DBMS concepts

CO1

Understand the working principle of a computer and identify the purpose of a
computer programing language

CO2

Learn various problem solving approaches and ability to identify an appropriate
approach to solve the problem

CO3

Differentiate the programming Language constructs appropriately to solve any
problem

CO4

Solve various engineering problems using different data structures

CO5

Able to modularize the given problem using structural approach of programming

CO6

Efficiently handle data using flat files to process and store data for the given problem

CO1

Recall the basics of procedural programming and to represent the real world entities
as programming constructs

CO2

Enumerate object oriented concepts and translate real-world applications into
graphical representations

CO3

Demonstrate the usage of classes and objects of the real world entities in
applications

CO4

Discriminate the reusability and multiple interfaces with same functionality based
features to solve complex computing problems

CO5

Propose possible error-handling constructs for unanticipated states/inputs and to use
generic programming constructs to accommodate different datatypes

CO6

Validate the program against file inputs towards solving the problem

CO1

Correlate engineering concepts and their application in industry

CO2

Extrapolate selected techniques for appropriate innovative applications

CO3

Document the industrial practices in relevant e-platforms

CSE1001

CSE1002

EEE3999

Problem Solving and
Programming

Problem Solving and
Object Oriented
Programming

Technical Answers for
Real World problems

75

76

EEE3099

XXX4999

Industrial Internship

Capstone Project

CO1

Correlate engineering concepts and their application in industry

CO2

Extrapolate selected techniques for appropriate innovative applications

CO3

Document the industrial practices in relevant e-platforms

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the
results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

Programme Name :

B.Tech Electronics and Instrumentation Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply
them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural)
and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Programme Name :B.Tech Electronics & Instrumentation

PSO

Statement

1

Apply appropriate smart technique, modern engineering hardware and
software tools to design, develop, measure and control the electronic &
instrumentation system for life - long learning and work efficiently as an
individual and as a trans- disciplinary team

2

Learn new concepts, exhibit leadership qualities and adapt to changing
industrial scenarios.

3

S.No

Understand the impact of professional behavior, ethics and effective
communication with engineering community and society.

Course
Code

Course Name

Course
Outcome

CO1
CO2
1

EEE1002

Electric Circuits
CO3
CO4
CO5

CO Statement

Formulate the equations of the electric circuits using basic
laws
Determine the response of DC circuits using basic analysis
methods
Compute the response of DC circuits using network
theorems
Analyze the transient behavior of electric circuits with
different types of source
Describe the elements of AC circuits and the phasor

concept
CO6
CO7

CO3

Design resonance circuits, and solve three phase ac circuits
Solve simple magnetic circuits
Explore different coordinate systems related to magnetic
fields
Define the electric flux density, field intensity and different
charge distributions
Demonstrate the boundary conditions and method of
images

CO4
CO5

Compare the electric and magnetic boundary conditions,
calculate the capacitance and inductance
Analyse the Maxwell equations.

CO1
CO2

2

EEE1004

Engineering
Electromagnetics

CO1
CO2

Summarise the electric magnetic waves and wave
propagation in different medium
Apply the electric and magnetic field concepts
Design and Conduct experiments, as well as analyze and
interpret data
Define the term signals and systems, apply translation
techniques and classifydifferent types of systems based on
their properties
Analyse LTI systems

CO3

Apply Fourier Series techniques for dealing with periodic
continuous and discrete systems

CO6
CO7
CO8

3

EEE1005

Signals and Systems

CO4
CO5
CO6

Differentiate between the behaviour of LTI systems to
periodic and aperiodic signals using Fourier Transforms
Construct the original signal from samples.
Extend the analysis to unstable systems using the Laplace
Transforms

CO7
CO1
CO2
CO3
4

EEE2001

Network Theory
CO4
CO5
CO6
CO7
CO1
CO2

5

EEE2002

Semiconductor Devices and
Circuits

CO3
CO4
CO5
CO6
CO7
CO8

6

EEE2005

Digital Signal Processing

CO1
CO2
CO3

Develop and formulate techniques of dealing with discrete
systems using the z-transform
Apply node voltage and mesh current methods to analyse
circuits in steady state.
Apply Laplace transform techniques for solving problems
and discuss the complete response of circuits.
Derive the transfer function and identify its poles and zeros
Analyse the harmonics in nonsinusoidal inputs to circuits
using Fourier series.
Apply Fourier transform to circuits with nonsinusoidal
inputs
Design passive filters and analyse the frequency response.
Evaluate and relate two-port network parameters.
Understand the behavior of semiconductor devices
Analyze the characteristics of diodes and its applications
Relate the characteristics of various transistors with DC
sources
Infer the various configurations of BJT
Infer the various configurations of MOSFET
Analyze the high speed response of semiconducting
devices.
Compare and contrast the negative and positive feedback
in amplifiers
Apply knowledge of device circuits in its related field
Understand the transform- domain signal and analyze the
frequency response
Analyze and design of analog filters
Design and implement IIR filtering operations with the real
time constraints

CO4
CO5
CO6

CO7
CO8
CO1
CO2
CO3
7

EEE3001

Control Systems

CO4
CO5
CO6
CO7
CO8
CO1
CO2

8

EEE3002

Analog and Digital Circuits

CO3
CO4
CO5
CO6

Design a FIR filter for specific digital signal applications.
Compose and realize the structures of digital filters.
Estimate the adaptive filters for performance improvement.
Identify the techniques, skills and modern technical tools
necessary for engineering practice to design and simulate a
DSP systems.
Design and Conduct experiments, as well as analyze and
interpret data
Formulate mathematical model and transfer function of the
physical systems
Analyze the system performance by applying various
input signals
Determine the stability of linear systems in time domain
Perform frequency domain analysis using bode and polar
plot
Analyze the stability of linear system in the frequency
domain
Design compensators and controllers for the given
specifications
Formulate and design state-space analysis
Design and Conduct experiments, as well as analyze and
interpret data
Analyze the performance characteristics of Op Amp
Design Op Amp based circuits for engineering applications
Identify the power supply requirements for electronic
circuit applications
Design a basic logic circuit for arithmetic operations in
computers
Design complex digital circuits for real time applications.
Design registers for memory applications in computers.

CO7

9

EEE4001

Microprocessor and
Microcontroller

CO8

Apply analog/digital ICs for industrial control applications
Design and Conduct experiments, as well as analyze and
interpret data

CO1

Interpret the architecture of microprocessor and to classify
the different modes of ARM

CO2
CO3

Classify the instructions and to differentiate the instruction
under different categories
Solve real time problems using ARM

CO4

Develop a broad knowledge on the complete architecture
of 8051 microcontroller

CO5
CO6
CO7
CO8
CO1
CO2
CO3
10

EEE4021

Sensors and Signal
Conditioning

CO4
CO5
CO6
CO7

Analyse the instructions and to write simple programs
using 8051 microcontroller
Summarize various interrupts and to write programs to
handle interrupts
Design a microcontroller based embedded systems by
knowing how to interface the external devices
Design and Conduct experiments, as well as analyze and
interpret data
Promote the concepts of transducers, standards and
calibration.
Analyse various types of resistive sensors
Apply reactive variation sensors in real time industrial
environments
Interpret the concepts of signal conditioning circuits for
resistive sensors
Illustrate the working principle of signal conditioning for
reactance variation sensors
Describe the Self-generating Sensors and its signal
conditioning circuits
Discuss various types of Electromagnetic ,Optical and

CO8
CO1
CO2

11

EEE4031

Electrical and Electronic
Instrumentation

CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

EEE4032

Process Automation and
Control

Realize the basic concepts and working principle of
electrical parameter measuring meters.
Identify the correct meters for measuring electrical
parameters.
Design an AC and DC bridges to measure resistance,
capacitance and inductance
Design a potentiometer to measure the unknown voltage
and resistance.
Design an oscillator in audio and radio frequency range.
Analyze the signal in both time and frequency domain.
Design different types of ADC and DAC circuits.
Design and Conduct experiments, as well as analyze and
interpret data
Develop the mathematical model of a process.
Design and test PID controllers.
Recommend necessary final control element for a given
application.

CO5

Plan a control strategy for a process involving multiple
variables and constraints.
Design or configure various subsystems for industrial
automation.

CO6

Interpret PLC architecture and configure DCS to handle
local and distributed automation tasks

CO4
12

Digital Sensors
Design and Conduct experiments, as well as analyze and
interpret data

CO7
CO8

Recommend proper industrial network protocol for the
given multilayer automation task.
Design and Conduct experiments, as well as analyze and
interpret data

CO1

CO3
CO4

Have detailed knowledge and understanding of a wide
range of flow techniques
Exercise appropriate judgement in planning, design,
technical evaluation of temperature measurement
Design the various industrial level measurement system

CO5

Formulate responses to well defined force and torque
process parameter problems

CO6

Understand theory, concepts and methods pertaining to the
speed measuring technique

CO7

Demonstrate a range of standard and specialized research
or equivalent tools and techniques of vibrations parameters

CO8

Design a component or a product applying all the relevant
standards with realistic constraints

CO1

Employ the tools of Fourier series to find harmonics of
periodic functions from the tabulated values

CO2

13

EEE4033

Industrial Instrumentation

CO2
CO3
14

MAT2002

Applications of Differential
and Difference Equations
CO4
CO5
CO6

15

MAT3003

Complex Variables and
Partial Differential

Understand the physics and methodology for various types
of pressure measurement

CO1

Apply the concepts of eigenvalues, eigen vectors and
diagonalisation in linear systems
Know the techniques of solving differential equations
Understand the series solution of differential equations and
finding eigen values, eigen functions of Strum-Liouville’s
problem
Know the Z-transform and its application in population
dynamics and digital signal processing
Demonstrate MATLAB programming for engineering
problems
Construct analytic functions and find complex potential of
fluid flow and electric fields

Equations
CO2
CO3
CO4

CO5
CO1

CO2
16

MAT3005

Applied Numerical
Methods

CO3
CO4

CO5
CO1
17

CHY1001

Engineering Chemistry

Find the image of straight lines by elementary
transformations
Express analytic functions in power series
Evaluate real integrals using techniques of contour
integration
Analyze partial differential equations, and its applications,
design the boundary value problems (one dimensional heat
and wave equations) and find Fourier series, Fourier
transform techniques in their respective engineering
problems
Observe the difference between exact solution and
approximate solution
Use the numerical techniques (algorithms) to find the
solution (approximate) algebraic equations and system of
equations
Fit the data using interpolation technique and spline
methods
Find the solution of ordinary differential equations , Heat
and Wave equation numerically
Apply calculus of variation techniques to extremize the
functional and also find approximate series solution to
ordinary differential equations
Recall and analyze the issues related to impurities in water
and their removal methods and apply recent methodologies
in water treatment for domestic and industrial usage

CO2

Evaluate the causes of metallic corrosion and apply the
methods for corrosion protection of metals

CO3

Evaluate the electrochemical energy storage systems such
as lithium batteries, fuel cells and solar cells, and design for
usage in electrical and electronic applications

CO4
CO5

CO6

CO1
CO2
CO3
CO4
18

CHY1002

Environmental Sciences

CO5
CO6
CO7
CO8
CO1
CO2

19

PHY1001

Engineering Physics

CO3
CO4

Assess the quality of different fossil fuels and create an
awareness to develop the alternative fuels
Analyze the properties of different polymers and
distinguish the polymers which can be degraded and
demonstrate their usefulness
Apply the theoretical aspects: (a) in assessing the water
quality; (b) understanding the construction and working of
electrochemical cells; (c) analyzing metals, alloys and soil
using instrumental methods; (d) evaluating the viscosity
and water absorbing properties of polymeric materials
To understand the dual nature of radiation and matter.
To apply Schrodinger’s equations to solve finite and
infinite potential problems.
To apply quantum ideas at the nanoscale.
To apply quantum ideas for understanding the operation
and working principle of optoelectronic devices.
To analyze the Maxwell’s equations in differential and
integral form.
To classify the optical fiber for different Engineering
applications.
To apply concept of Lorentz Transformation for
Engineering applications.
To demonstrate the quantum mechanical ideas
To understand the dual nature of radiation and matter.
To apply Schrodinger’s equations to solve finite and
infinite potential problems.
To apply quantum ideas at the nanoscale.
To apply quantum ideas for understanding the operation
and working principle of optoelectronic devices.

CO5
CO6
CO7

20

PHY1999

Introduction to Innovative
Projects

CO8
CO1
CO2
CO3
CO1

21

ESP1001

Español Fundamental

CO2

To know the correct use of SER, ESTAR and TENER verb
and will be able to describe people, place and things

CO3

To give opinion about time and weather conditions by
knowing months, days and seasons in Spanish.

CO4
CO5

CO1
22

FRE1001

Français quotidien

To analyze the Maxwell’s equations in differential and
integral form.
To classify the optical fiber for different Engineering
applications.
To apply concept of Lorentz Transformation for
Engineering applications.
To demonstrate the quantum mechanical ideas
To understand the various types of thinking skills.
To enhance the innovative and creative ideas
To find out a suitable solution for socially relevant issues
To greet people, give personal details and Identify genders
by using correct articles

To make sentences by using regular verbs and give opinion
about people and places.
To write about their daily routine by using reflexive verbs
and write small paragraphs about their hometown, their best
friend etc.
To Identify in French language the daily life
communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc

CO2

To communicate effectively in French language via regular
/ irregular verbs.

CO3

To demonstrate comprehension of the spoken / written
language in translating simple sentences.

CO4
CO5
CO1
CO2
23

JAP1001

Japanese for Beginners

CO3
CO4
CO5
CO1
CO2

24

GER1001

GRUNDSTUFE
DEUTSCH

CO3
CO4
CO5
CO1
CO2

25

ENG1011

English for Engineers

CO3
CO4
CO5

To understand and demonstrate the comprehension of some
particular new range of unseen written materials.
To demonstrate a clear understanding of the French culture
through the language studied.
To to know Japanese alphabets and greet in Japanese.
To learn about pronouns, verbs form, adjectives and
conjunctions.
To learn time and dates related vocabularies and express
them in Japanese.
To learn the formation of simple questions and its answers
in Japanese.
To know the Japanese culture and etiquettes.
To greet people, introduce oneself and understand basic
expressions in German
To aquire basic grammar and skills to use these in a
meaning way.
To attain beginner's level vocabulary
To write on a variety of topics with significant precision
and in detail.
To demonstrate good comprehension of written discourse
in areas of special interests.
Apply language skills with ease in academic and real-life
situations.
Build up a job winning digital foot print and learn to face
interviews confidently.
Develop good interpreting and reporting skills to aid them
in research.
Comprehend language and communication skills in
academic and social contexts.
Acquire vocabulary and learn strategies for error-free

communication.
CO1
CO2
26

HUM1021 Ethics and Values

CO3

CO4

CO5
CO1

CO2

27

MAT1011

Calculus for Engineers

CO3
CO4
CO5
CO6

Ability to follow sound morals and ethical values
scrupulously to prove as good citizens
Understand the various social problems and learned to act
ethically.
Understand the concept of addiction and how it will affect
the physical and mental health.
Identify ethical concerns in research and intellectual
contexts, including academic integrity, use and citation of
sources, the objective presentation of data, and the
treatment of human subjects.
Identify the main typologies, characteristics, activities,
actors and forms of cybercrime.
apply single variable differentiation and integration to solve
applied problems in engineering and find the maxima and
minima of functions
understand basic concepts of Laplace Transforms and
solve problems with periodic functions, step functions,
impulse functions and convolution
evaluate partial derivatives, limits, total differentials,
Jacobians, Taylor series and optimization problems
involving several variables with or without constraints
evaluate multiple integrals in Cartesian, Polar, Cylindrical
and Spherical coordinates
understand gradient, directional derivatives, divergence,
curl and Greens’, Stokes, Gauss theorems
demonstrate MATLAB code for challenging problems in
engineering

CO1
CO2
CO3
28

MAT2001

Statistics for Engineers

CO4
CO5
CO6
CO7

29

EXC4097

EXTRA curricular
Activities

CO8
CO1
CO2
CO3
CO4
CO1
CO2

28

29

MGT1022

STS1001

Lean Start up Management

CO3

Softskill

CO4
CO5
CO1

compute and interpret descriptive statistics using numerical
and graphical techniques.
understand the basic concepts of random variables and find
an appropriate distribution for analysing data specific to an
experiment.
compute and interpret descriptive statistics using numerical
and graphical techniques.
understand the basic concepts of random variables and find
an appropriate distribution for analysing data specific to an
experiment.
apply statistical methods like correlation, regression
analysis in analysing, interpreting experimental data
make appropriate decisions using statistical inference that is
the central to experimental research.
use statistical methodology and tools in reliability
engineering problems
demonstrate R programming for statistical data
Enhance their social quotient
Demonstrate their creative abilities
Develop team working capabilities
Develop a holistic approach for healthy life
Understand developing business models and growth drivers
Use the business model canvas to map out key components
of enterprise
Analyze market size, cost structure, revenue streams, and
value chain
Understand build-measure-learn principles
Foreseeing and quantifying business and financial risks
Enabling students to know themselves and interact better

30

STS1002

Softskill

CO2

31

STS2001

Softskill

CO3

with peers.
Enabling students enhance knowledge of relevant topics
and evaluate the
information
Understanding the various strategies of conflict resolution
among peers and supervisors
and respond appropriately

32

STS3001

Softskill

CO4

Enabling students to acquire skills in preparing for
interviews, presentations and
higher education

33

STS3004

Softskill

CO5

Clear knowledge about problem solving skills in DS &
Algorithms concepts.

34

STS3005

Softskill

CO6
CO1
CO2

35

CSE1001

Problem Solving and
Programming

CO3
CO4
CO5
CO6

36

CSE1002

Problem Solving and Object
CO1
Oriented Programming

Enabling students to write codings in C,C++,Java and
DBMS concepts
Understand the working principle of a computer and
identify the purpose of a computer programing language
Learn various problem solving approaches and ability to
identify an appropriate approach to solve the problem
Differentiate the programming Language constructs
appropriately to solve any problem
Solve various engineering problems using different data
structures
Able to modularize the given problem using structural
approach of programming
Efficiently handle data using flat files to process and store
data for the given problem
Recall the basics of procedural programming and to
represent the real world entities as programming constructs

CO2
CO3
CO4

CO5
CO6

Enumerate object oriented concepts and translate realworld applications into graphical representations
Demonstrate the usage of classes and objects of the real
world entities in applications
Discriminate the reusability and multiple interfaces with
same functionality based features to solve complex
computing problems
Propose possible error-handling constructs for
unanticipated states/inputs and to use generic programming
constructs to accommodate different datatypes
Validate the program against file inputs towards solving the
problem

CO7
CO1
37

EEE3999

Technical Answers for Real
World problems

CO2
CO3
CO1

38

EEE3099

Industrial Internship

CO2
CO3
CO1

39

EEE4099

Capstone Project

CO2
CO3

Correlate engineering concepts and their application in
industry
Extrapolate selected techniques for appropriate innovative
applications
Document the industrial practices in relevant e-platforms
Correlate engineering concepts and their application in
industry
Extrapolate selected techniques for appropriate innovative
applications
Document the industrial practices in relevant e-platforms
Formulate specific problem statements for ill-defined real
life problems with reasonable assumptions and constraints
Perform literature search and / or patent search in the area
of interest
Develop a suitable solution methodology for the problem

CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
40

EEE4098

ComprehensiveExamination

CO5

Conduct experiments / Design & Analysis / solution
iterations and document the results
Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions /
products / solution
Document the results in the form of technical report /
presentation
Compute the response of DC circuits using network
theorems
Explore different coordinate systems related to magnetic
fields.
Analyse the response of systems in continuous and discrete
domain.
Design compensators and controllers for the given
specifications
Analyze the effect of change in electrical and mechanical
parameters of Electrical Machines

CO6

Identify and classify various faults of power system
network. Also analyze and design of power converters

CO7

Analyze and synthesize digital modules and circuits for a
wide application range

CO8

Analyze and apply various transducers for measurement
process based on the applications

Programme Name

:

B.Tech Mechanical with specialization in Energy Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and
apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural)
and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

Model, design and analyse mechanical systems and components taking into account social, economic and
environmental implications

2

Realize components and products using appropriate materials and machine tools

3

Work professionally in mechanical and related systems

Course Outcomes
S.No

Course
Code

1

EEE1001

2

3

MAT2002

MAT3003

Course Name
Basic Electrical &
Electronics Engineering

Applications of
Differential and Difference
Equations

Complex variables and
Partial Differential
Equations

Course
Outcome

CO Statement

CO1

Solve basic electrical circuit problems using various laws and theorems

CO2

Analyze AC power circuits and networks, its measurement and safety concerns

CO3

Classify and compare various types of electrical machines

CO4
CO5

Design and implement various digital circuits
Analyze the characteristics of semiconductor devices and comprehend the various modulation techniques
in communication engineering

CO6

Design and conduct experiments to analyze and interpret data

CO1

Employ the tools of Fourier series to find harmonics of periodic functions from the tabulated values

CO2

Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear systems

CO3
CO4

Know the techniques of solving differential equations
Understand the series solution of differential equations and finding eigen values, eigen functions of
Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and digital signal processing

CO6

Demonstrate MATLAB programming for engineering problems

CO1

Construct analytic functions and find complex potential of fluid flow and electric fields

CO2

Find the image of straight lines by elementary transformations

CO3

Express analytic functions in power series

CO4

CO5

4

5

6

7

MAT3005

MEE1001

MEE1002

MEE1003

Applied Numerical
Methods

Engineering Drawing

Engineering Mechanics

Engineering
Thermodynamics

CO1

Evaluate real integrals using techniques of contour integration
Analyze partial differential equations, and its applications, design the boundary value problems (one
dimensional heat and wave equations) and find Fourier series, Fourier
transform techniques in their respective engineering problems

CO2

Observe the difference between exact solution and approximate solution
Use the numerical techniques (algorithms) to find the solution (approximate) algebraic equations and
system of equations

CO3

Fit the data using interpolation technique and spline methods

CO4
CO5

Find the solution of ordinary differential equations , Heat and Wave equation numerically
Apply calculus of variation techniques to extremize the functional and also find approximate series
solution to ordinary differential equations

CO1

Apply BIS and ISO Standards in Engineering Drafting.

CO2

Graphically construct mathematical curves in engineering applications.

CO3

Visualize geometrical solids in 3D space through Orthographic Projections

CO4

Construct isometric scale, isometric projections and views.

CO5
CO6

Draw sections of solids including cylinders, cones, prisms and pyramids.
Draw projections of lines, planes, solids, isometric projections and sections of solids including cylinders,
cones, prisms and pyramids using Mini-Dafter and CAD.

CO7

Construct orthographic projections from pictorial views

CO1

Compute the resultant of system of forces in plane and space acting on bodies.

CO2

Predict the support-reactions and the internal forces of the members of various trusses and frames.

CO3

Analyse equilibrium problems with friction.

CO4

Apply transfer theorems to determine properties of various sections.

CO5

Analyse equilibrium of connected bodies virtual work method.

CO6

Predict motion parameters of bodies under rectilinear, curvilinear and general plane motion.

CO1

Identify thermodynamics systems, point functions and path functions

CO2

Solve engineering problems using zeroth and first laws of thermodynamics

CO3

Analyse the heat and work interactions by applying the concepts of entropy principles and exergy.

CO4

Analyse thermodynamic systems involving pure substances and mixtures

CO5

Calculate thermodynamics properties based on thermodynamics relations

CO6

Analyse basic thermodynamic cycles of various systems

8

9

10

MEE1005

MEE1007

MEE1011

Materials Engineering and
Technology

Manufacturing Processes

Renewable Energy Sources

CO1

Suggest suitable engineering materials for different application

CO2

Identify various phases of metals and alloys through appropriate phase diagrams

CO3

Apply suitable heat treatment process based on material properties

CO4

Evaluate the effect of alloying elements, properties and application of ferrous and non-ferrous metals

CO5

Evaluate the mechanical behaviour of materials for different applications

CO6

Apply advanced materials such as polymers, ceramics and composites in product design

CO7

Correlate the structure-property relationship in metals/alloys in as-received and heat treated conditions

CO1

Develop suitable casting processes for various materials and components

CO2

Identify a suitable welding process & Process Parameters for an application

CO3

Design a suitable metal forming system for making an industrial product

CO4

Analyse the influence of Process Parameters on the powder metallurgy process

CO5

Select fabrication method for glass and polymer products

CO6

Identify suitable manufacturing process for product realisation

CO7

Fabricate simple components by various manufacturing processes

CO1

Explain the current energy scenario and requirement of migration to renewable energy sources

CO2

Demonstrate the knowledge of various solar thermal energy applications

CO3

Design solar PV systems under stand-alone mode and analyze the performance of solar cells

CO4

Design a bio-gas digester

CO5

Analyze the performance of wind mills

CO6

Assess the power potential of a given site and choose adequate hydro turbine

CO7

Explain various methods for harvesting the ocean energy
Experimentally determine performance of various renewable energy conversion devices working under
different operating conditions
Solve problems of axially loaded members either for stress calculation or load calculation with or without
accounting temperature effect.

CO8
MEE1032

Mechanics of Solids and
Fluids

CO1
CO2
CO3
CO4
CO5

Calculate stress planes in other than the cross section for different loading conditions
Analyse the members subjected to bending, torsion, combined bending and torsion and able to solve
problems of thin shell vessels
Understand the application of manometry during flow measurements
Determine the hydrostatic forces on inclined and curved surfaces and able to find centre of buoyancy and
metacentre

12

13

14

15

16

MEE2052

MEE2003

MEE2005

MEE2022

MEE2026

Sustainable Energy

Thermal Engineering
Systems

Heat Transfer

Power Plant Engineering

Turbo Machines

CO6

Apply the fundamental equations to predict fluid flow and solve problems of fluid kinematics and fluid
dynamics

CO7

Calculate major and minor losses for flow through pipes and able to solve multi reservoir problems

CO8
CO1

Experimentally determine the mechanical properties of materials and important hydraulic coefficients
Explain various solutions for implementing sustainability concept to reduce the use of conventional fuel
resources

CO2

Estimate the indices for Energy, Environmental and Economic aspects of sustainability

CO3
CO4

Apply the knowledge of various energy storage method and also transmission of energy
Explore strategies for the improvement of conventional grid transmission and implement the
modifications in smart grid

CO5

Design the hybrid vehicle using hydrogen and fuel cells

CO6

Perform various case studies associated with industries based on life cycle assessment

CO1

Apply the laws of thermodynamics to the working of I.C engines.

CO2

Conduct engine tests and analyze different performance parameters.

CO3

Design a steam nozzles for thermal power plant

CO4

Analyze different subsystems of thermal power plants and performance of reciprocating compressors.

CO5

Analyze various refrigeration systems and suggest for better modifications.

CO6

Evaluate the cooling load requirements for conditioned space.

CO7

Experimentally determine the performance indicators of IC Engines, R&AC systems and compressors

CO1

Apply the basic laws of heat transfer.

CO2

Solve problems of steady and unsteady state heat conduction for simple geometries.

CO3

Analyse natural and forced convective heat transfer process.

CO4

Solve radiation heat transfer problems.

CO5

Design of heat exchangers by LMTD and NTU methods.

CO6

Conduct experiments, interpret the data and analyse the heat transfer problems.

CO1

Analyse different kinds of steam generators and their subsystems

CO2

Explain different combustion mechanisms, coal, ash and flue gas handling systems

CO3

Explain the functioning of various types of Nuclear power plants

CO4

Select the suitable conventional power plant by taking into account all the technical constraints.

CO5

Evaluate the economic aspects of power plant installation and operation

CO1

Define Euler’s equation for Turbomachines from second law of motion

CO2

Apply Euler’s equation of motion to various types turbo machines

CO3

Demonstrate the knowledge of working and stages of Turbomachines

CO4

Analyze stage parameters and performance characteristics of various Turbomachines

CO5

Suggest suitable compounding technique for muti-stage operation of Turbines

CO6

Identify governing and selection of turbo-machinery

CO7

CO1

Solve analytical problems in turbo-machines for both compressible and incompressible fluid flows
Experimentally determine the performance characteristics of both power absorbing and power generating
Turbomachines
Apply mathematics and engineering fundamentals to recognize the type of fluid flow and heat transfer
that occur in a particular physical system and to use the appropriate model equations to investigate the
problem.

CO2

Solve governing equations using finite difference discretization technique

CO3

Solve governing equations using finite volume method.

CO4

Generate appropriate type of grids required for solving engineering problems accurately

CO5

Apply suitable turbulence model for the chosen real world engineering problems

CO6

Solve fluid flow and heat transfer problems using commercial CFD tools.

CO1

Design Mechanical components as per IS codes

CO2

Explain fatigue failure using S-N diagram

CO3

Design Shafts and couplings used for different mechanical systems

CO4

Design helical and leaf springs

CO5

Design different fasteners such as riveted, welded and bolted joints

CO6

Perform design of keys, cotters and knuckle joints

CO7

Design different components of engines

CO1

Apply the national and international standards in machine drawing.

CO2

Apply limits and tolerances to assemblies and choose appropriate fits.

CO3

Prepare production drawings with geometrical dimensioning and tolerances

CO4

Assign machining and surface finish symbols.

CO5

Prepare production drawings with geometrical dimensioning and tolerances

CO6

Illustratevarious machine components through drawings.

CO1

Apply design concepts.

CO8

17

18

19

20

MEE4006

MEE2051

MEE2001

MEE2007

Computational Fluid
Dynamics

Design of Mechanical
Components

Machine Drawing

CAD/CAM

21

22

23

24

MEE3004

CHE2006

MEE3006

MEE1012

Internal Combustion
Engines

Fuels and Combustion

Automobile Engineering

Alternative Fuels

CO2

Utilise CAD standards for geometrical modelling.

CO3

Demonstrate Solid modelling techniques.

CO4

Develop part programs for solid models.

CO5

Apply group technology concept in manufacturing product.

CO6

Make use of FEA concept for analysis.

CO7

Explain FMS and CIM wheel for manufacturing industry

CO8

Develop the model for analysing and manufacturing structural member.

CO1

Explain the concepts of Fuel Injection System and properties of mixture.

CO2

Determine performance and combustion characteristics of SI and CI engines

CO3

Propose techniques to enhance the efficiency and performance of IC engines

CO4

Analyze the emissions from IC engines and its effects on human beings and environment

CO5

Critically evaluate properties of different alternate fuels for their use in automobile engines

CO6

CO2

Provide guidelines for incorporating latest IC engine technologies into conventional engine Design
Understand the various types of fuels like liquid, solid and gaseous fuels are available for firing in boilers
and furnaces
Select the right type of fuel depends on various factors such as availability, storage, handling, pollution
and cost of fuel

CO3

Understand the fuel properties and efficient use of the fuel

CO4

Know various analyses of exhaust and flue gases

CO5

Understand various combustion Equipment

CO1

Choose and suggest a suitable engine chassis layout for different applications

CO2

Analyse various types of steering systems ,Discuss various types of braking and suspension system

CO3

Select a suitable conventional and automatic transmission system

CO4

Troubleshoot the electrical and instrumentation system in the automobiles

CO5

Propose advance technologies to improve vehicle performance charecaristics

CO1

CO3

Explicate the importance of alternative fuels and reserve status of fossil fuels.
Comprehend the important properties, production and storage of hydrogen and other gaseous fuels and
address the implications during their use in IC engines.
Comprehend the important properties, production and storage of liquid fuels and solid and address the
implications during their use in IC engines.

CO4

Evaluate the performance of clean propulsion technologies.

CO1

CO2

25

26

27

28

MEE2030

MEE2027

MEE1067

MEE2058

Energy Systems Analysis
and Design

Nuclear Power
Engineering

Wind Energy Engineering

Small Hydro Power
Systems

CO5

Predict the behavior of engines during the usage of alternative fuels.

CO6

Identify the optimal alternative fuels for local usage based on the availability of raw materials.

CO1

Explain the techniques for energy conversion and corresponding limitations

CO2

Demonstrate the knowledge of mathematical modelling of systems and need of optimization

CO3

Model thermal systems under various conditions and optimize their performance

CO4

Devise information flow diagram for various systems simulation

CO5

Analyze the performance of energy systems by optimization techniques

CO6

Apply dynamic programming techniques for assessing energy systems potential

CO7
CO8

Identify properties of working fluids by using numerical modelling
Apply the design optimization concepts for solving practical industrial case studies under different
operating conditions

CO1

Define Einstein’s equation related to nuclear reaction and understand the nuclear physics

CO2

Understand and classify the nuclear cross-sections

CO3

Differentiate the terminologies related to nuclear fission and fusion process

CO4

Demonstrate the knowledge of nuclear reactor theory and design parameters of reactor

CO5

Understand the types of nuclear reactors and its working principle

CO6

Understand and demonstrate reprocessing and safety aspects

CO1

Identify global and Indian wind energy potential and installed capacity

CO2

Understand the techniques used in Wind Resource Assessment and its influence in wind farm planning

CO3

Apply the concept of aerodynamics to design wind turbine rotor

CO4
CO5

Understand the operation of a wind farm and electrical & safety aspect of power generation
Identify the application of small wind turbines, water pumping wind mills for energy generation in
remote areas

CO6

Prepare and evaluate detailed project reports for establishing a wind farm

CO1

Analyse the energy scenario of our country

CO2

Describe the working principles of small hydropower plant and its component

CO3

Estimate the performance parameters of Hydro turbine

CO4

Develop clear understanding about functioning of Small hydropower plants

CO5

Design structural & electro-mechanical subsystems of Small hydropower plant

29

30

31

32

33

MEE1013

MEE1038

MEE1071

MEE2061

MEE2063

Fuel Cells

Solar Photovoltaic System
Design

Bio-Energy Technology

Exergy Analysis of Energy
Systems

Design and Selection of
Heat Transfer Equipment

CO6

Evaluate the cost of generation and economics of Small hydropower plants

CO1

Analyse the energy scenario of our country

CO2

Describe the working principles of Fuel cells and its component.

CO3

Estimate the performance parameters of Fuel cells

CO4

Develop clear understanding about functioning and types of Fuel cells

CO5

Design structural & thermo-chemical subsystems of Fuel cells.

CO6

Evaluate the cost of generation and economics of Fuel cells

CO7

Assess environmental impact of Fuel cells

CO1

Explain the physics of photovoltaic energy conversion from light

CO2

Design PV systems to meet economic and functional requirements of any application

CO3

Analyze the performance of PV systems

CO4

Prepare a commercial quality Detailed Project Report (DPR)

CO5

Plan and execute PV projects

CO1

Analyse a suitable biomass to energy conversion route for the available biomass

CO2

Develop an efficient conversion system for the thermal and electric power needs

CO3

Estimate the performance of Fluidized bed combustion systems

CO4

Explain about pyrolysis, biomass gasification and fluidised gasification

CO5

Design the waste management and waste conversion systems

CO6

Evaluate the cost of generation of Energy from industrial waste and sewage treatment

CO1

Explain different types of exergy and its significance

CO2

Perform design and analysis of energy systems with irreversibility concept

CO3

Formulate thermodynamic relations and properties

CO4

Perform parametric evaluation of energy systems using second law of thermodynamics

CO5

Account the exergetic destruction in various components of process plants

CO6

Apply numerical techniques for the thermo economic optimization of various energy systems

CO1

Design double pipe heat exchanger by Kern and Bell’s method.

CO2

Explain suitability of phase change materials in the heat exchange process

CO3

Design Regenerators

34

35

36

37

MEE2064

EEE2003

MEE1068

MEE3011

Conventional and Solar
Refrigeration and Air
Conditioning

Electromechanical Energy
Conversion

Remote Sensing and GIS
in Resource Management

Solar Thermal Power
Engineering

CO4

Design condensers for industrial applications

CO5

Execute sizing and design of cooling towers

CO6

Analyze different types of evaporators

CO7

Explain the working of heat pipes

CO1

Describe the working principles of various single and multi-stage vapour compression Refrigeration
systems.

CO2

Analyse performance of various vapour compression refrigeration systems and various refrigerants

CO3

Design various components of vapour compression refrigeration systems

CO4

Evaluate the cooling load requirements for conditioned space

CO5

Develop clear understanding about functioning of solar refrigeration and air-conditioning systems

CO6

Apply concepts of conventional and solar refrigeration and air-conditioning to the various applications

CO1

Illustrate the basic principles of electromechanical energy conversion

CO2

Infer the basic operation & characteristics of DC generator

CO3

Infer the various starting technologies and performance characteristics of DC Motor

CO4

Apply and analyze performance of transformers

CO5

Solve the various torque equations and analyze the starting methods of Induction Motor

CO6

Design the equivalent circuit and circle diagram of Induction Motor

CO7

Analyze the effect of change in electrical and mechanical parameters of Alternator

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Explain basics of remote sensing and importance of remote sensing in Indian context

CO2

Identify the Indian remote sensing satellites and their platforms

CO3

Posses the knowledge of digital image processing

CO4

Apply the concepts of concepts of Geo-graphical Information Systems

CO5

Interpret and analyse satellite data using different techniques

CO6

Perform Terrain Modelling

CO7

Effectively use remote sensing and GIS for resource management

CO1

Use instrument to measure sun radiation energy

CO2

Estimate the sun earth relationship & the solar angles and trace the sun path diagram

38

39

MEE2065

MEE1074

Energy In Built
Environment

Energy, Environment and
Impact Assessment

CO3

Apply the basics of solar thermal engineering and heat transfer for the design of novel solar water and air
heater

CO4

Design high temperature solar energy concentrating devices

CO5

Demonstrate the knowledge of active and passive mode solar thermal devices

CO6

Ascertain the principles and methods of solar thermal energy storage systems

CO7
CO1

Conduct experiments for testing the performance of solar thermal devices
Possess the knowledge of solar passive architecture methods to have visual and thermal comfort in
buildings with reduced energy demand.

CO2

Explain fundamentals of solar radiation and day light

CO3

Design and analyze building models for thermal performance using simulation tools

CO4

Evaluate building energy requirements

CO5

CO3

Model energy efficient and eco-friendly buildings
Acquire a basic understanding of the terrestrial eco-system comprising of 3 principal components:
Energy, Environment and Climate Change
Acquire the requisite professional skills to undertake policy decisions on the use and efficient
management of the Earth’s resources, vis-à-vis the possible environmental impacts on a local, regional
and global scale
Apply the main procedures and methods used at different stages in an EIA process during Project
Appraisal, Decision making and Implementation

CO1

Analyze different energy systems for possible integration

CO2

Design cogeneration, waste heat recovery systems.

CO3

Design various heat exchangers for integrated systems

CO4

Evaluate thermodynamic performance of integrated systems and exergy evaluation

CO5

Identify various options specific to industry for possibility of integrated systems

CO6

Evaluate the financial feasibility of integrated systems
Apply operations research techniques like L.P.P, scheduling and sequencing in industrial optimization
problems.

CO1

CO2

40

41

MEE2060

MEE1024

Integrated Energy Systems

Operations Research

CO1
CO2
CO3

Evaluate transportation problems using various OR techniques.
Explain various OR models like Inventory, Queuing, Replacement, Simulation, Decision etc. and apply
them for optimization.

CO4

Use OR tools in a wide range of applications in industries.

CO5

Identify current topics and advanced techniques of Operations Research for industrial solutions.

CO6

Identify best techniques to solve a specific problem.

42

43

MEE2029

MEE1014

Energy Conservation,
Audit and Management

Industrial Engineering and
Management

CO7

Analyse, consolidate and synthesise knowledge to identify and provide solutions to complex problems
with intellectual independence.

CO1

Possess the knowledge of various energy forms, different energy consuming systems

CO2
CO3

Perform professional energy audit for any organization
Do analysis of energy conversion in various systems to evaluate its operating efficiency and arrive at
energy saving opportunities

CO4

Identify the possible energy saving options in electrical utilities

CO5
CO1

Evaluate the financial viability of the energy conservation projects
Analyze the way price of a product affects the demand for a product for consequent actions and predict
demand for a product by making use of different demand forecasting techniques.

CO2

Explain Break even analysis to determine safe production levels and costing of industrial products.

CO3

Apply productivity techniques for continuous improvement in different functionalities of an industry.
Analyze the existing operations that happen in factories for establishing time standards for different
activities.
Demonstrate the knowledge of selection of location for the new plant & optimizing the layout within the
plant for smooth production.

CO4
CO5
CO6

44

MEE1027

Instrumentation and
Control Engineering

CO7

Apply cellular manufacturing concepts in industry.
Compute material requirement needed to satisfy the Master Production Schedule of a factory by having
thorough understanding of MRP logic.

CO1

Describe the basic principle of typical measurement systems and error characteristics

CO2

CO4

Understand transduction,working principles of typical sensors used in industrial applications
Demonstrate the applications and role of signal conditioning circuits, data acquisition in measurement
systems
Formulate mathematical model for physical systems and simplify representation of complex systems
using reduction techniques

CO5

Describe the basic concepts in control system design and the role of feedback

CO6

Analyse the stability performance of the control system design

CO1

Specify various types of Robots for industrial applications

CO2

Design appropriate end effectors for various applications.

CO3

Analyze kinematics of various manipulator configurations

CO4

Compute required trajectory planning for the given task.

CO5

Select the suitable sensors for real time working of robotic arm.

CO6

Prepare Robot program for various industrial applications.

CO3

45

MEE1030

Robotics

46

47

ENG1011

FRE1001

English for Engineers

Français quotidien
(Foreign Language)

CO1

Apply language skills with ease in academic and real-life situations.

CO2

Build up a job winning digital foot print and learn to face interviews confidently.

CO3

Develop good interpreting and reporting skills to aid them in research.

CO4

Comprehend language and communication skills in academic and social contexts.

CO5
CO1

Acquire vocabulary and learn strategies for error-free communication.
To Identify in French language the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc

CO2

To communicate effectively in French language via regular / irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating simple sentences.
To understand and demonstrate the comprehension of some particular new range of unseen written
materials.

CO4
CO5

48

49

CSE1001

CSE1002

Problem Solving and
Programming

Problem Solving and
Object Oriented
Programming

CO2

To demonstrate a clear understanding of the French culture through the language studied.
Understand the working principle of a computer and identify the purpose of a computer programing
language
Learn various problem solving approaches and ability to identify an appropriate approach to solve the
problem

CO3

validate the program against file inputs towards solving the problem

CO4

Solve various engineering problems using different data structures

CO5

Able to modularize the given problem using structural approach of programming

CO6

Efficiently handle data using flat files to process and store data for the given problem

CO1

Recall the basics of procedural programming and to represent the real world entities as programming
constructs

CO2

Enumerate object oriented concepts and translate real-world applications into graphical representations

CO3

Demonstrate the usage of classes and objects of the real world entities in applications
Discriminate the reusability and multiple interfaces with same functionality based features to solve
complex computing problems
Propose possible error-handling constructs for unanticipated states/inputs and to use generic
programming constructs to accommodate different datatypes

CO1

CO4
CO5
CO6

50

MAT1011

Calculus for Engineers

CO1
CO2

Validate the program against file inputs towards solving the problem
Apply single variable differentiation and integration to solve applied problems in engineering and find
the maxima and minima of functions
Understand basic concepts of Laplace Transforms and solve problems with periodic functions, step
functions, impulse functions and convolution

51

52

53

MAT2001

PHY1701

CHY1701

Statistics for Engineers

Engineering Physics

Engineering Chemistry

CO3

Evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and optimization problems
involving several variables with or without constraints

CO4

Evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical coordinates

CO5

Understand gradient, directional derivatives, divergence, curl and Greens’, Stokes, Gauss theorems

CO6

Demonstrate MATLAB code for challenging problems in engineering

CO1
CO2

Compute and interpret descriptive statistics using numerical and graphical techniques.
Understand the basic concepts of random variables and find an appropriate distribution for analysing data
specific to an experiment.

CO3

Apply statistical methods like correlation, regression analysis in analysing, interpreting experimental data

CO4

Make appropriate decisions using statistical inference that is the central to experimental research.

CO5

Use statistical methodology and tools in reliability engineering problems

CO6

Demonstrate R programming for statistical data

CO1

Understand the dual nature of radiation and matter.

CO2

Apply Schrodinger’s equations to solve finite and infinite potential problems.

CO3

Apply quantum ideas at the nanoscale.

CO4

Apply quantum ideas for understanding the operation and working principle of optoelectronic devices.

CO5

Analyze the Maxwell’s equations in differential and integral form.

CO6

Classify the optical fiber for different Engineering applications.

CO7

Apply concept of Lorentz Transformation for Engineering applications.

CO8

Demonstrate the quantum mechanical ideas
Recall and analyze the issues related to impurities in water and their removal methods and apply recent
methodologies in water treatment for domestic and industrial usage

CO1
CO2
CO3
CO4

CO6

Assess the quality of different fossil fuels and create an awareness to develop the alternative fuels
Analyze the properties of different polymers and distinguish the polymers which can be degraded and
demonstrate their usefulness
Apply the theoretical aspects: (a) in assessing the water quality; (b) understanding the construction and
working of electrochemical cells; (c) analyzing metals, alloys and soil using instrumental methods; (d)
evaluating the viscosity and water absorbing properties of polymeric materials

CO1

Ability to follow sound morals and ethical values scrupulously to prove as good citizens

CO2

Understand the various social problems and learned to act ethically.

CO5

54

HUM1021

Ethics and Values

Evaluate the causes of metallic corrosion and apply the methods for corrosion protection of metals
Evaluate the electrochemical energy storage systems such as lithium batteries, fuel cells and solar cells,
and design for usage in electrical and electronic applications

CO3

55

56

57

58

EXC4097

MGT1022

PHY199

CHY1002

EXTRA curricular
Activities

Lean Start up Management

Introduction to Innovative
Projects

Environmental Sciences

CO4

Understand the concept of addiction and how it will affect the physical and mental health.
Identify ethical concerns in research and intellectual contexts, including academic integrity, use and
citation of sources, the objective presentation of data, and the treatment of human subjects.

CO5

Identify the main typologies, characteristics, activities, actors and forms of cybercrime.

CO1

Enhance their social quotient

CO2

Demonstrate their creative abilities

CO3

Develop team working capabilities

CO4

Develop a holistic approach for healthy life

CO1

Understand developing business models and growth drivers

CO2

Use the business model canvas to map out key components of enterprise

CO3

Analyze market size, cost structure, revenue streams, and value chain

CO4

Understand build-measure-learn principles

CO5

Foreseeing and quantifying business and financial risks

CO1

Apply concept of Lorentz Transformation for Engineering applications.

CO2

Demonstrate the quantum mechanical ideas

CO3

Find out a suitable solution for socially relevant issues

CO1

Recognize the environmental issues in a problem oriented interdisciplinary perspectives

CO2

Understand the key environmental issues, the science behind those problems and potential solutions

CO3

Demonstrate the significance of biodiversity and its preservation

CO4

Identify various environmental hazards

CO5

Design various methods for the conservation of resources

CO6

Formulate action plans for sustainable alternatives that incorporate science, humanity, and social aspects
Students will have foundational knowledge enabling them to make sound life decisions as well as enter a
career in an environmental profession or higher education

CO7

59

60

MEE3999

MEE3099

Tech Answers for Real
world Problems (TARP)

Industrial Internship

CO1
CO2

Identify real life problems related to society
Apply appropriate technology(ies) to address the identified problems using engineering principles and
arrive at innovative solutions

CO1

Correlate engineering concepts and their application in industry

CO2

Extrapolate selected techniques for appropriate innovative applications

CO3

Document the industrial practices in relevant e-platforms

61

MEE4098

Comprehensive
Examination

CO1

62

MEE4099

Capstone Project

CO1

Define, explain, evaluate, and interpret the fundamental knowledge pertaining to the field of Mechanical
Engineering and apply those essential knowledge to the field of Energy Engineering.
Formulate specific problem statements for ill-defined real life problems with reasonable assumptions and
constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

63

STS1001

Softskills

CO1

64
65
66
67
68

STS2001

Softskills

CO1

Enabling students to know themselves and interact better with peers.
Understanding the various strategies of conflict resolution among peers and supervisors and respond
appropriately

STS2002

Softskills

CO1

Enabling students enhance knowledge of relevant topics and evaluate the information

STS3001

Softskill

CO1

Enabling students to acquire skills in preparing for interviews, presentations and higher education

STS3005

Softskills

CO1

Clear knowledge about problem solving skills in DS & Algorithms concepts.

STS3007

Softskills

CO1

Enabling students to write codings in C,C++,Java and DBMS concepts

Programme Name :

B.Tech Fashion Technology
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply them to
identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis
of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and
engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English - communication with engineering
community and society
PO_11: Having a good cognitive load management skills related to project management and finance PO_12:
Having interest and recognise the need for independent and lifelong learningPSO Statement

Programme Name

B.Tech Fashion Technology
PSO Statement
1 Possess strong foundation and in-depth knowledge in all aspects of fashion, apparel and technology
Be proactive and have keen insights on design and development of quality apparel products pertaining
2 sustainability and environment friendliness.
Visualise the things, identify and come with the best possible solutions for the real time problems and
Compete globally in terms of upgrading with new technologies, craftsmanship, innovations and strong
3 communication skills

Course
S.No Code
1

2

3

FST1001

FST1002

FST1003

Course Name

Fibre Technology

Pattern Making

Apparel Machineries and
Equipment’s

Course
Outcome

CO Statement

CO1

Identify different textile fibres.

CO2

Understand the properties of textile fibres.

CO3

Analyze the application of each textile fibre.

CO1

Recall the steps involved in taking body measurements.

CO2

Classify the patterns for different gender and age group.

CO3

Prepare the basic block and graded patterns for garment components.

CO4

Analyze the pattern layout for different fabric and garment.

CO1

Identify the method of spreading techniques adopted for different types of fabrics and calculate the
marker efficiency.

CO2

Identify the working principles of different types of cutting machineries used in apparel production.

CO3

Improve skill in the operation and setting points of sewing machines

CO1

Prepare a design board with various basic features of human anatomy.

4

FST1004

Fashion Illustration

CO2

Design the different figures using head theories.

5

FST1005

Surface Design

CO3
CO1

Design and present the fashion figures with different possess.
Attain knowledge on the embroidery tools and the techniques.

6

7

FST1006

FST2001

Garment Components
Manufacturing

Yarn and Fabric
Manufacturing

CO2

Identify the different hand embroidery stitches and Indian traditional embroidery.

CO3

Recognize the processes involved in the machine and computerized embroidery.

CO8

Apply knowledge of device circuits in its related field

CO1

Illustrate the federal standard classification of stitches and seams.

CO2

Develop and construct different garment components using suitable methods.

CO3

Interpreting the garment components with fashion figures.

CO1

Acquire the knowledge of spinning, weaving and knitting process.

CO2

Identify the different machineries used in yarn and fabric forming process.

CO3

Appreciate the differences between woven and knitted fabrics.

CO4

Apply the fundamental knowledge on the fabric selection for garment manufacturing.

CO8

Design and Conduct experiments, as well as analyze and interpret data
Acquire better understanding on pattern construction, grading and pattern alteration techniques to
provide good fit.

CO1
8

FST2002

Advanced Pattern Making

CO2

Prepare patterns for basic blocks and garment components using draping techniques.

CO3

Create patterns for children’s, women’s and men’s garments.
Know the properties and characteristics required for the selection of raw material for garment
manufacturing.

CO1
9

FST2003

10 FST2004

11 FST2005
12 FST2006

Garment Manufacturing
Technology

Textile Wet Processing

Fabric Construction and
Design Analysis
Textile and Apparel

CO2

Acquire knowledge on the step by step techniques involved in apparel manufacturing processes.

CO3

Gain more knowledge on children’s, women’s and men’s wear.

CO8

Identify the garment’s defects and apply the techniques for the remedial actions.

CO1

Obtain knowledge on chemical processing of cotton and blended materials.

CO2

Analyze the parameters and categorize the recipes for chemical processing of textile materials.

CO3

Categorize and select the appropriate techniques to process the yarn and fabrics through dyeing and
printing processes.

CO1

Get knowledge on the elements of woven fabric.

CO2

Design and develop the woven and knitted fabric structures.

CO3
CO1

Describe the features, properties and applications of woven and knitted fabric.
Attain knowledge in sampling techniques for textile materials.

Quality Evaluation

13 FST3001

14 FST3002

Computer Aided Garment
Designing and
Manufacturing

Apparel Costing

CO2

Familiarize the principles and working of textile testing instruments

CO3

Identify the fabric comfort handle properties

CO4

Acquire knowledge and handle the testing instruments used for textile and garment testing.

CO1

Apply the skill in computer aided pattern making and grading for different apparels.

CO2

Gain skills on the application of computer aided design software’s to design garment and accessories.

CO3

Acquire knowledge on the computer controlled machineries in garment industry.

CO1

Attain knowledge in the principles of cost accounting.

CO2

Relate the factors that decide the cost of apparel products.
Apply knowledge in calculating the raw materials and accessories cost to derive the cost of basic
apparel products.

CO3
CO4
CO1

15 FST3003

Industrial Engineering
CO2
CO1

16 FST3004

Clothing Comfort

CO2
CO3

17 FST3005

18 FST3006

19 FST4001

Apparel Merchandising

Fashion Portfolio

Recycling of Textile

Obtain knowledge in financial management and budgeting process in apparel industry.
Exhibit wide knowledge of the several industrial engineering systems and tools related with
manufacturing.
Establish the current industrial engineering procedures and systematic solutions to apparel
manufacturing.
Identify the objective and subjective evaluation of clothing.
Recognize the effect of fibre properties, yarn structure and fabric construction on the fabric appearance
and comfort properties.
Acquire knowledge associated with the dimensional stability and serviceability of fabric and garment.

CO1

Gain knowledge on process flow and business concepts of apparels industry.

CO2

Understand the strategies applied in sourcing, planning and analyzing the product.

CO3

Apply knowledge on the role and responsibilities of merchandiser in apparel industries.

CO4

Gain knowledge on buying house system and quality communication with stakeholders.

CO1

Understand and communicate the fashion forecasting concepts.

CO2

Gain knowledge on the selection of the suitable raw materials and accessories.

CO3

Apply the knowledge and produce a garment as per designs or based on requirements.

CO4
CO1

Develop a portfolio for individual design and garment.
Understand the importance of textile recycling.

and Apparel Products

20

FST4002

International Business and
Financial Management

CO2

Relate the method of recycling the fibre, yarn and fabric.

CO3

Analyse the product can be produced from recycled textile materials.

CO1

Gain information on need for exports and export policies.

CO2

Recognize the steps involved in setting up export business

CO3

Understand the export finance and payment terms

CO4

Establish knowledge in export documentation and procedures
Classify the various functional clothing like intelligent wear, protective wear, sportswear, smart and
medical wear.

CO1
21

22

23

24

25

26

27

FST4004

FST1007

FST1008

FST1009

FST1010

FST1012

FST1013

Intelligent and Smart
Clothing

Fashion Evolution

Trims and Decorations
Principles and Elements of
Designing

Colour Science

Accessories and Jewellery
Designing

Digital Fashion and
Apparel Design

CO2

Reorganize the basic concepts of phase change textile materials.

CO3

Relate the conductive and textile and wearable electronics.

CO4

Acquire the knowledge on textiles in medical industries.

CO1

Obtain knowledge on the history of fashion.

CO2

Recognize the fashion progress and designing.

CO3

Be aware of the dynamics and the role of fashion.

CO1

Understand the performance, properties, application of different trims and decorations.

CO2

Choose and decide the proper trims and decorations for different garment styles.

CO1

Recognize the elements and principles of design in connection with the apparels.

CO2

Familiar on size, categories, color basics and their characteristics.

CO3

Ability to understand the fashion terminology in connection with the dress designing.

CO1

Determine the importance of colour measurement and evaluate the colour difference

CO2

Analyze the colour strength of textile and apparel materials

CO3

Assess the textiles using colour matching cabinet booth under standard lights

CO1

Understand the different accessories and embellishments.

CO2

Design and making of fashion accessories and jewellery.

CO3

Develop the skills, judgment and competence to identify, evaluate and value jewellery items.

CO1

Establish the skill on designing software’s to prepare digital fashion and apparel designs.

CO2

Sketch fashion illustration using designing software’s.

CO3

Create woven and printed patterns.

28

29

FST2007

FST2008

Production and Application
of Sewing Threads

Woven Fabric
Manufacturing

CO4

Develop the knowledge on apparel design.

CO1

Identify the different kind of sewing thread.

CO2

Understand the properties and importance of sewing thread.

CO3

Analyze the sewing thread size and packages.

CO4

Identify the different kind of sewing thread.

CO1

Acquire the better knowledge on preparatory process in woven fabric manufacturing system.

CO2

Identify the functions of weaving machine and its motions.
Simplify the functions and importance of machine elements in conventional and unconventional
weaving machines.

CO3

30

31

32

33

34

35

FST2009

FST3007

FST3008

FST3009

FST3011

FST3012

Knitting and Knit Wear
Designs

Garment Finishing and
Care

Product Analysis and
Development

Home Textiles

Technical Textiles

Denim Technology

CO1

Acquire better knowledge on the basic concepts of knitting.

CO2

Understand the fundamentals and working of weft and warp knitting.

CO3

Develop the skills on developing knitwear designs.

CO1

Acquire better knowledge on unconventional finishes and their applications.

CO2

Understand the different finishes of garments.

CO3

Analyse the different machinery and equipments for garment care.

CO1

Apply the manufacturing techniques of suitable raw materials.

CO2

Source the fabric and design the apparel for specific end uses.

CO3

Sew and finish the apparel for specific end uses

CO1

Determine the various treatments and finishes given for home textiles materials

CO2

Analyze the advancements and developments in interior designing and home furnishing

CO3

Select the suitable technique for care and maintenance of home textiles products

CO1

Choose the suitable textile material based on the end use

CO2

Decide the manufacturing process based on the application

CO3

Select the appropriate coating and finishing techniques for industrial textiles

CO1

Choose the appropriate fibre, dyes and dyeing method for denim

CO2

Apply the concepts of denim washing and finishing effectively

CO3

Create new washing and finishing techniques

CO4

Construct various types of denim garments

36

37

38

39

40

41

42

43

FST3013

FST3014

FST3015

FST3016

FST3017

FST3018

FST3019

FST3020

Intimate Apparels and
Design

Footwear Designing and
Technology

Leather Garment
Technology

Visual Merchandising

Fashion Forecasting

Fashion Communication
and Design Foundation

Fashion Psychology

Advanced Textile Material
and Manufacturing Process

CO1

Determine the importance of physical, physiological effects from intimate apparels

CO2

Consider the comfort properties of intimate apparels

CO3

Analyze the women’s contour and to design and construct the intimate apparels

CO1

Design and develop footwear for all categories of people

CO2

Analyze the various effects of footwear on human feet

CO3

Generalize sustainability and customization in footwear manufacturing

CO1

Identify the various types of leather and determine its processing techniques

CO2

Select the appropriate leather based on design specifications, criteria end use

CO3

Investigate the various quality aspects/standards of leather garments

CO1

Determine the importance of elements and other properties in store interior

CO2

Develop the theme based window display

CO3

Analyze and develop the suitable store layout

CO1

Analyze the fashion trend with the help of fashion forecasting tools

CO2

Survey and predict the right color and material for any season

CO3

Articulate the concepts, mood and develop color palettes

CO1

Relate fashion clothing to society

CO2

Analyze the areas related to fashion communication

CO3

Evaluate the functions of fashion communication

CO1

Access the impact of color with mood and perceptions

CO2

Select the right choice of clothing according to human

CO3

Predict the consumer's buying behavior and psychology

CO1

Select the appropriate textile materials and explore the areas where it can be applied

CO2

Analyze the advancements in 3D manufacturing technology of textiles

CO3

44

FST3021

Apparel Size and Fit
Analysis

Integrate the knowledge and skills gained into fashionable/performance based product development

CO1

Understand the complex issue of sizing and the overall garment appearance.

CO2

Better understanding on garment fit and pattern alteration techniques to provide good fit.

CO3

Find the fitting problems and the way to rectify them.

45

46

47

48

49

50

51

52

53

FST4005

FST4006

FST4007

FST4008

FST4009

FST4010

FST4011

FST4012

FST4013

Fashion and Apparel
Marketing

Management of Apparel
Units

Apparel Logistics and
Supply Chain
Lean Enterprises and
Manufacturing
Technology
Strategic Planning
Management

Retail Management

Brand Promotion and
Advertising

Fashion and Apparel
Entrepreneurship

Computer Integrated
Manufacturing System

CO1

Analyze the target market and manage the marketing mix

CO2

Determine the factors to be considered in price decision making

CO3

Create the new directions for marketing and formulate the promotional strategies

CO1

Use the knowledge and skills for capital planning and financial assistance

CO2

Analyze the various costs to be considered in apparel business

CO3

Formulate plans for inventory control and material handling

CO1

Analyze the issues related to supply chain management

CO2

Design and manage the supply chain networks effectively

CO3

Identify and implement the advancements in IT, sustainability in supply chain

CO1

Design the factory with lean concepts and follow PDCA cycle

CO2

Plan the lead time effectively and balance the process

CO3

Implement 5 s concepts in industry for better performance

CO1

Describe the strategic management process

CO2

Analyze the influence of life cycle in marketing strategy and planning

CO3

Perform internal strategic management audit

CO1

Analyze the consumer and their needs and plan the merchandise accordingly

CO2

Effectively plan and execute the merchandising activities to improve the sales

CO3

Develop pricing strategies and sustainability in retailing

CO1

Determine the branding strategies

CO2

Plan marketing through traditional approach and modern approach

CO3

Create digital marketing strategies and websites for advertising

CO1

Create the strategic plan for business merchandise and to drive customers

CO2

Develop a business firm considering all the aspect of legal framework

CO3

Plan the budget and analyze the financial statements

CO1

Interpret the significance of computer controlled systems and apply the appropriate techniques

CO2

Create and analyze virtual garments with computer integrated systems

CO3

Perform body scanning and apparel development process with the aid of computers

54 FST4014

55 FST4015

56 FST4016

57 FST4017

58 FST4018

59 FST4019

60 CSE1001

Fashion Photography

Business Analytics

E-Commerce

ERP and MIS in Apparel
Industry

Energy Management in
Textile and Apparel
Industry

International Social
Compliance

Problem Solving and
Programming

CO1

Visualize the concept and capture the images in different methods

CO2

Select the appropriate accessories for photography

CO3

Identify and choose the suitable camera type, lenses and lighting

CO1

After completion of this course, the students will be able to:

CO2

Discuss the relationship between business analytics and decision making

CO3

Use the statistical tools effectively for calculations and models

CO1

Determine the effectiveness of e-marketing

CO2

Apply the laws associated with e-commerce business

CO3

Choose the payment system which is secured and manage the information

CO4

Develop image editing techniques

CO1

Implement the right ERP/MIS package for textile/apparel industry

CO2

Formulate the work flow with ERP and to produce the results through ERP

CO3

Outline the importance of information systems for business

CO1

Identify the various forms of energy used in textile/apparel industry

CO2

Analyze the process and techniques for energy conservation

CO3

Create the new techniques for the improvement of energy efficiency

CO1

Implement various welfare standards for the wellbeing of workers, environment

CO2

Practice the laws and rules of social compliance

CO3

Formulate factory act, practices and penalties
Understand the working principle of a computer and identify the purpose of a computer
programming language.
Learn various problem solving approaches and ability to identify an appropriate approach to solve
the problem.
Differentiate the programming Language constructs appropriately to solve any problem.

CO1
CO2
CO3
CO4
CO5

Solve various engineering problems using different data structures.
Able to modulate the given problem using structural approach of programming

CO6

61 CSE1002

62 FST3999

63 FST4098

Problem Solving and
Object Oriented
Programming

Technical Answers
for Real World
problems
Comprehensive
Exam

CO1

Demonstrate the basics of procedural programming and to represent the real world entities as
programming constructs.

CO2

Enumerate object oriented concepts and translate real-world applications into graphical
representations.

CO3

Calculus for
Engineers

Demonstrate the usage of classes and objects of the real world entities in applications.

CO4

Discriminate the reusability and multiple interfaces with same functionality based features to
solve complex computing problems.

CO5

Illustrate possible error-handling constructs for unanticipated states/inputs and to use generic
programming constructs to accommodate different datatypes.

CO6

Validate the program against file inputs towards solving the problem.

CO1
CO2

Identify real life problems related to society
Apply appropriate technology(ies) to address the identified problems using engineering
principles and arrive at innovative solutions

CO2

Demonstrate the acquired knowledge of Computer Science and Engineering in perspective of
fundamentals and advanced concepts
apply single variable differentiation and integration to solve applied problems in engineering
and find the maxima and minima of functions
understand basic concepts of Laplace Transforms and solve problems with periodic functions,
step functions, impulse functions and convolution

CO3

evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and optimization
problems involving several variables with or without constraints

CO1
CO1

64 MAT1011

Efficiently handle data using flat files to process and store data for the given problem.

CO4
CO5

evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical coordinates
understand gradient, directional derivatives, divergence, curl and Greens’, Stokes, Gauss
theorems

CO6

demonstrate MATLAB code for challenging problems in engineering

CO1

CO4

compute and interpret descriptive statistics using numerical and graphical techniques.
understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.
apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data
make appropriate decisions using statistical inference that is the central to
experimental research.

CO5

use statistical methodology and tools in reliability engineering problems

CO6

demonstrate R programming for statistical data

CO1

To understand the dual nature of radiation and matter.

CO2

To apply Schrodinger’s equations to solve finite and infinite potential problems.

CO3
CO4

To apply quantum ideas at the nanoscale.
To apply quantum ideas for understanding the operation and working principle of
optoelectronic devices.

CO5

To analyze the Maxwell’s equations in differential and integral form.

CO6

To classify the optical fiber for different Engineering applications.

CO7

To apply concept of Lorentz Transformation for Engineering applications.

CO8

To demonstrate the quantum mechanical ideas

CO2
65

66

MAT2001

PHY1001

Statistics for Engineers

Engineering Physics

CO3

CO1
CO2
67

CHY100
1

Engineering Chemistry
CO3
CO4
CO5

68

Recall and analyze the issues related to impurities in water and their removal methods
and apply recent methodologies in water treatment for domestic and industrial usage
Evaluate the causes of metallic corrosion and apply the methods for corrosion
protection of metals
Evaluate the electrochemical energy storage systems such as lithium batteries, fuel
cells and solar cells, and design for usage in electrical and electronic applications
Assess the quality of different fossil fuels and create an awareness to develop the
alternative fuels
Analyze the properties of different polymers and distinguish the polymers which can
be degraded and demonstrate their usefulness

Apply the theoretical aspects: (a) in assessing the water quality; (b) understanding the
construction and working of electrochemical cells; (c) analyzing metals, alloys and
soil using instrumental methods; (d) evaluating the viscosity and water absorbing
properties of polymeric materials
CO6
68

PHY1999

Introduction to Innovative
Projects

CO1

To understand the various types of thinking skills.

CO2

To enhance the innovative and creative ideas

CO3

CO2

To find out a suitable solution for socially relevant issues
Students will recognize the environmental issues in a problem oriented
interdisciplinary perspectives
Students will understand the key environmental issues, the science behind those
problems and potential solutions

CO3

Students will demonstrate the significance of biodiversity and its preservation

CO4

Students will identify various environmental hazards

CO5
CO6

Students will design various methods for the conservation of resources
Students will formulate action plans for sustainable alternatives that incorporate
science, humanity, and social aspects

CO7

Students will have foundational knowledge enabling them to make sound life
decisions as well as enter a career in an environmental profession or higher education

CO1

Apply language skills with ease in academic and real-life situations.

CO2

Build up a job winning digital foot print and learn to face interviews confidently.

CO3

Develop good interpreting and reporting skills to aid them in research.

CO4

Comprehend language and communication skills in academic and social contexts.

CO5

Acquire vocabulary and learn strategies for error-free communication.

CO1

To to know Japanese alphabets and greet in Japanese.

CO2

To learn about pronouns, verbs form, adjectives and conjunctions.

CO3

To learn time and dates related vocabularies and express them in Japanese.

CO4

To learn the formation of simple questions and its answers in Japanese.

CO5

To know the Japanese culture and etiquettes.

CO1

69

70

71

CHY1002

ENG1011

FLC

Environmental Sciences

English for Engineers

Foreign Language

CO1
CO2
72

HUM1021

Ethics and Values

CO5

Understand the various social problems and learned to act ethically.
Understand the concept of addiction and how it will affect the physical and mental
health.
Identify ethical concerns in research and intellectual contexts, including academic
integrity, use and citation of sources, the objective presentation of data, and the
treatment of human subjects.
Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.

CO1

Enhance their social quotient

CO2

Demonstrate their creative abilities

CO3

Develop team working capabilities

CO4

Develop a holistic approach for healthy life

CO1

Understand developing business models and growth drivers

CO2

Use the business model canvas to map out key components of enterprise

CO3

Analyze market size, cost structure, revenue streams, and value chain

CO4

Understand build-measure-learn principles

CO5

Foreseeing and quantifying business and financial risks

CO1

Enabling students to know themselves and interact better with peers.
Enabling students enhance knowledge of relevant topics and evaluate the information

CO3

CO4

73

74

EXC

MGT1022

Co / Extra Curricular

Lean Start-up
Management

75

STS1001

Soft Skills

76

STS1002

Soft Skills

Ability to follow sound morals and ethical values scrupulously to prove as good
citizens

CO1
77

STS1003

Soft Skills
CO1

78
79

STS1004
STS1005

Enabling students to acquire skills in preparing for interviews, presentations and
higher education

Soft Skills
Soft Skills

Understanding the various strategies of conflict resolution among peers and
supervisors
and respond appropriately

CO1
CO1

Clear knowledge about problem solving skills in DS & Algorithms concepts.

Enabling students to write codings in C,C++,Java and DBMS concepts
80

STS1006

Soft Skills
CO1

81

82

FST4099

FST3099

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3
CO4

Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Correlate engineering concepts and their application in industry

CO2

Extrapolate selected techniques for appropriate innovative applications

CO3

Document the industrial practices in relevant e-platforms

Project Work

Industrial Internship

Programme Name:

B. Sc. Catering and Hotel Management

Program Outcomes

PO_1: Having a clear understanding of the subject related concepts and of
Contemporary issues.
PO_2: Having problem solving ability - solving social issues and technical problems.
PO_3: Having adaptive thinking and adaptability.
PO_4: Having a clear understanding of professional and ethical responsibility
PO_5: Having cross cultural competency exhibited by working in teams.
PO_6: Having a good working knowledge of communicating in English.
PO_7: Having interest in lifelong learning.

Program Specific Outcomes
1

To train students to perform tasks as per industry standards and demonstrate skills in the hospitality and
tourism industry.

2

To provide students with an understanding of current concepts and correlate theory with experiment in
order to provide expertise in hospitality industry.

Course Outcomes

Sl.No

Course
Code

Course Name

1

Foundation Course in
BHM1005 Food and Beverage
Service

2

BHM1702

3

BHM2001 Food Production

Foundation Course in
Food Production

CO no.

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1

CO Statement

Gain information on hotel industry and its growth
Recognize the origins and development of food service in hotels
To know service equipments handled by service person
Identify staffing methods in service department
Realize different service and ancillary areas that are existing in hotels
To differentiate non-alcoholic beverages
Familiarized with kitchen hierarchy, equipment’s and handling procedures.
Identify raw materials, fruits and vegetables
Know about different methods of cooking
Can prepare stocks and sauces
Bake bread and cookies
Capable to re-use leftover food
Analyze the kitchen layout

Food and Beverage
Service

4

BHM2002

5

BHM2010 Quantity Food Production

6

BHM2011 Beverage Service

7

Advanced Food and
BHM2013 Beverage Service
Operations

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3

Familiarize to prepare Sauces and Soups
To know how to select a fish and cuts of meat
Acquire information cereals, pulses and dairy products
Acquire information on Indian cuisine and basic culinary terms
Familiarize basic pastries
Define accompaniments for special food items
Familiarizing French terminologies related to food
Practice Menu Planning techniques and cover laying
Acquire the skill of different types of services
Learn billing procedure in hotels and basic sales control system
Acquire tobacco manufacturing process, storage and service
Assist as budding chef in volume kitchen
Acquire Information on bulk kitchen equipments
Familiarisation in Indian cuisine
To know the volume catering establishments
Ability to make purchase indent for quantity menus
Aware of the history of regional Indian cuisine
Recognize the classification and production of various alcoholic beverages
Identify the bar equipments and different types of bar
Categorize the classification of wines and its production process
To know the production process of beer
Analyze the various distillation process and ascertain the various spirits
Acquire the information on apertifs, bitters and liqueurs
Acquire information on Job description and Job specification of the Bar
man.
Recognizes bar operations.
Obtain skills of a bar man.

Food and Beverage
Services Operations

8

BHM2018

9

BHM3027

Advanced Food
Production

10

BHM3028

Advanced Food
Production Operations

11

Foundation Course in
BHM1003 Accommodation
Operation

CO4
CO5
CO6

Preparation of cocktails and Mocktails.
Familiarize with the presentation of Cocktails and Mocktails.
Develop supervisory skills.

CO1

Make a layout of food and beverage outlet

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4

Undertake formal and informal banquets
To run buffet Catering and analyse menu engineering
To operate Gueridon service
Analyse the importance of kitchen stewarding function
Information about current suppliers and manufactures in market
Familiarise in larder kitchen
Analyse the storage of meat and larder control
Prepare cold cuts and forcemeats
To Enhance on brines, marinades and charcuterie
To prepare sandwiches with its stuffing
To make Garnishes
Familiarisation on oriental and international cuisine
Acquire information on meringue
Can prepare frozen dessert
Hand skills on chocolates, and bread with its types
Analyse modern trends in molecular gastronomy
Gains Information on French terminology
Acquire the knowledge of housekeeping and its role
Job responsibilities traits needed for housekeeping staff
Obtain the knowledge on housekeeping amenities
Absorb the knowledge on Cleaning agents, Equipment’s

CO5
CO6
CO1

12

BHM1004

Foundation Course in
Front Office

CO2
CO3
CO4

Make the students understanding the concept of the rules of the guest and
employees.

CO5
CO6

The acts of making reservation in the counter.
Techniques involved in the luggage handling procedures.

CO1

Articulate their personal responses to a personality development work they
have selected independently

CO2

Acquire ethics and values and describe their role

CO3
13

BHM1007 Personality Development

CO4
CO5

14

BHM1008 Facility Planning

Practical understanding on cleaning surfaces
Enumeration of guest room amenities.
Received the knowledge on types of hospitality institutions and its
organization
Learnt the types of guests and their special interest
Understand the concepts of bell desk and concierge.

Can Develop a personal code of ethics to guide decision-making rooted in a
sense of responsibility as a member of society
Contributes to the positive welfare of the campus, local, and broader
community
Demonstrates concern and respect for the rights of others. Create, build, and
sustain community by applying knowledge to help others

CO6

Defines the characteristics and limitations of change management,
Tolerance of change and uncertainty

CO1
CO2
CO3
CO4
CO5
CO6

Capable of designing hotels and hotel projects
To plan the hotel facility
To design the layout of kitchen
To analyse effective utilization of kitchen equipment’s
Organize kitchen stewarding department
Practice good store room maintenance

Accommodation
Operation

15

BHM2003

16

BHM2004 Front Office

17

BHM2016 Travel and Tourism

18

BHM2019

Accommodation
Management

19

BHM3014

Human Resource
Management

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6

Obtain the knowledge of cleaning procedures of the room
Acquire the working knowledge on housekeeping control desk
Usage of various form and registers used in housekeeping
Competencies and traits required for Supervisory level
Correct handling of keys and their control
Implementation of effective of pest control in hotel.
Imparting skills on handling foreign exchange
Knowledge on making tariff brochures
Understanding the concepts and modes of reservations
Interpreting check-in and checkout procedures
Acquired the knowledge on telephone Etiquettes
Knowledge on updating the guest profiles
Relate lodging and food service operations to the travel and tourism industry
To know the role of travel and tourism industry
Avails cite opportunities for education, training and career development
Acquire information on history of tourism industry
Identifies different sector in tourism
To know the role of planning and its impact on tourism
Evaluate the planning in housekeeping
Acquire information on organization and budgeting of housekeeping
Familiarise on working procedures of housekeeping other than hotels
To know the information on outsourcing and contract services
Analyse the refurbishing and redecoration activities in housekeeping
To follow the First-aid procedures in hotels

CO1

Students will acquire knowledge in HRD applications at basic and advanced
level

Entrepreneurship
Development

20

BHM3015

21

BHM3018 Event Management

22

BHM3020 Food Safety and Hygiene

23

BHM3022

Accommodation and
Linen operation

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1

Can be able to analyze and appraise the performance
Gain knowledge in recruitment process
Training methodology and motivational practices will be acquired
To gain knowledge in promotional procedures
Able to understand labor laws and implement welfare schemes
Can set up a small scale business
Finds out the different opportunities for small scale business
Manage Performance appraisal of the employees
Analyse the issues of small scale enterprise
Understands the rules and regulations of entrepreneurs
Acquire different growth strategies
Familiarisation on event management and its functions
Analysing the planning of event
To know the concepts and designing of event
Acquire the information on public speaking
To setup the events in hotels
To know the budget calculations of event management
To impart information on food safety and hygiene
To know different preservative methods
Analyse sanitation procedures
Familiarize food borne diseases and its prevention
To know the importance of food laws in the industry
Acquire information on microorganism
Obtain the information on linen and uniforms

CO2

Analyse the skills required to operate the industrial laundry and stain
removal methods

24

BHM3023 Front Office Operations

CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1

25

BHM3024 Front Office Management

26

BHM3025 Nutrition

27

BHM3026

Room Division
Management

CO2
CO3
CO4
CO5
CO6
CO1

Familiarize on interior designs
Acquire skills on identifying various types of textile fibres
To know the flower arrangement techniques
Gain information on new trends and techniques practiced in housekeeping
Acquire the information on various accounting procedures
Familiarize with the night auditing procedures in the hotel
Analyse methodologies used in cashless transactions
Distinguish the various front office terminologies
Acquire the knowledge on maintaining the guest folio in computers
Realize the importance of safety and security in the hotel
To obtain information on various pricing strategies and front office
terminologies
Analysing various forecasting techniques
Can prepare front office budget
Acquire the knowledge on star classification of hotels
Familiarisation of property management system
Acquire standard operating procedures followed in hotels
Realize the Importance of nutrition

CO2

Know about energy balance and health hazards associated with underweight
and overweight will be known

CO3
CO4
CO5
CO6
CO1
CO2
CO3

Gains information on macro and micro nutrients
Recommended dietary allowance will be known to students
Menu planning for different patients and sports personnel will be compiled
Nutritive value of each dishes will be prepared
Acquire the importance of communication in Rooms division.
Practices safety and security in rooms division
Familiarize the concepts of Ecotels

CO4
CO5
CO6

28

Advanced
BHM3029 Accommodation
Management

29

BHM3030

Advanced Front office
Management

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6

Obtain information on sales promotion
Gain information on starting a new properties
Familiarization of Hospitality laws and logistics in accommodation
management
Acquire information on various segments of rooms division
To know working principles involved in determining floor finishes
Familiarize various furniture’s and soft furnishings
To classify wall coverings and wall finishes
Analyse the procedures of safeguarding assets in the hotel
To evaluate occupational hazard in a hotel
To know yield management techniques
Acquire the knowledge on Hubbard’s formula approach
Analyse different market segments and time share and vacation ownership
Familiarization of sales techniques
To know the information on budget presentation for the hotel
To update emerging trends in hotels

Programme Name :

B.Des (Bachelor of Design)

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply them to identify,
formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with realistic constraints,
including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for engineering
practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with engineering community and
society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes
1
2
3

Apply fundamental concepts and theories of industrial design to develop solutions to practical industrial
problems.
Design and develop consumer/industrial products using 2D/3D simulation techniques.
Conduct research and development of new products for improving human life.

Course Outcomes

S.No

1

2

Course
Code

MEE1001

CSE1001

Course Name

ENGINEERING
DRAWING

PROBLEM SOLVING
AND PROGRAMMING

Course
Outcome CO Statement
CO1

Apply BIS and ISO Standards in Engineering Drafting.

CO2

Graphically construct mathematical curves in engineering applications.

CO3

Visualize geometrical solids in 3D space through Orthographic Projections

CO4

Construct isometric scale, isometric projections and views.

CO5

Draw sections of solids including cylinders, cones, prisms and pyramids.

CO6

Draw projections of lines, planes, solids, isometric projections and sections of solids including
cylinders, cones, prisms and pyramids using Mini-Dafter and CAD.

CO7

Construct orthographic projections from pictorial views.

CO1

Understand the working principle of a computer and identify the purpose of a computer
programming language

CO2

Learn various problem solving approaches and ability to identify an appropriate approach to
solve the problem

CO3

Differentiate the programming Language constructs appropriately to solve any problem

CO4

Solve various engineering problems using different data structures

CO5

Able to modulate the given problem using structural approach of programming

3

4

5

CHY1002

MAT1002

PHY1004

Environmental Sciences

MATHEMATICS FOR
DESIGNERS

Physics for Designers

CO6

Efficiently handle data using let to process and store data for the given problem.

CO1

Students will recognize the environmental issues in a problem oriented interdisciplinary
perspectives

CO2

Students will understand the key environmental issues, the science behind those problems and
potential solutions.

CO3

Students will demonstrate the significance of biodiversity and its preservation

CO4

Students will identify various environmental hazards

CO5

Students will design various methods for the conservation of resources

CO6

Students will formulate action plans for sustainable alternatives that incorporate science,
humanity, and social aspects

CO7

Students will have foundational knowledge enabling them to make sound life decisions as well as
enter a career in an environmental profession or higher education.

CO1

Understand matrices, its properties and applications

CO2

Understand basic trigonometric expansions and its applications

CO3

Apply differential calculus for finding extrema and curve-tracing, and solve differential equations

CO4

Apply integration methods for measuring areas and volumes

CO5

Learn how to use analytical geometry in design

CO6

Understand fractals, Fibonacci series, Golden ratio and their applications in pattern making

CO1

. Analyze the deterministic design using the physical quantities.

CO2

Explain acoustic principles in terms of designing aspects.

CO3

Apply the concepts of thermodynamics and heat transfer techniques.

CO4

Develop deterministic design using optical image formation principles

CO5

Apply Electric, electromagnetics and mechanics for deterministic design of automated systems

CO6

Recall the contemporary issues

6

CHY1006

Chemistry for Designers

CO1

Students will be familiar with the adhesives, some basics of polymer, corrosion and its finishing,
concept of battery design in energy storage systems like primary and secondary batteries, basic
aspects of materials and its structural features.

7

ENG1011

English for Engineers

CO1

Facilitate students to communicate effectively in academic and social contexts

CO1

Follow sound morals and ethical values scrupulously to prove as good citizens

8

HUM
1021

CO2

Understand various social problems and learn to act ethically

CO3

Understand the concept of addiction and how it will affect the physical and mental health

Ethics and Values

9

10

11

12

13

14

MGT1022

BDE1033

GER1001

FRE1001

BDE3099

BDE4099

Lean Start up Management

DESIGN WORKSHOP

Grundstufe Deutsch

Français quotidien

Industry Internship
(Summer)

Capstone Project

CO4

Identify ethical concerns in research and intellectual contexts, including academic integrity, use
and citation of sources, the objective presentation of data, and the treatment of human subjects

CO5

Identify the main typologies, characteristics, activities, actors and forms of cybercrime

CO1

Understand developing business models and growth drivers

CO2

Use the business model canvas to map out key components of enterprise

CO3

Analyze market size, cost structure, revenue streams, and value chain

CO4

Understand build-measure-learn principles foreseeing and quantifying business and financial risks

CO1

Skills to operate hand tools and machines tools for model-making.

CO2

Knowledge about different types of joineries in metal and wood.

CO3

Ability to master different decorative techniques

CO1

Remember greeting people, introducing oneself and understanding basic expressions in German.

CO2

Understand basic grammar skills to use these in a meaning way.

CO3

Remember beginner's level vocabulary

CO4

Create sentences in German on a variety of topics with significant precision and in detail.

CO5

Apply good comprehension of written discourse in areas of special interests.

CO1

Identify in French language the daily life communicative situations via personal pronouns,
emphatic pronouns, salutations, negations and interrogations.

CO2

Communicate effectively in French language via regular / irregular verbs.

CO3

Demonstrate comprehension of the spoken / written language in translating simple sentences.

CO4

Understand and demonstrate the comprehension of some particular new range of unseen written
materials

CO5

Demonstrate a clear understanding of the French culture through the language studied

CO1

Have an exposure to industrial practices and to work in teams

CO2

Communicate effectively

CO3

Understand the impact of engineering solutions in a global, economic, environmental and societal
context

CO4

Develop the ability to engage in research and to involve in life-long learning

CO5

Comprehend contemporary issues

CO6

Engage in establishing his/her digital footprint

CO1

Formulate specific problem statements for ill-defined real life problems with reasonable
assumptions and constraints

15

16

17

18

19

BDE1001

BDE1002

BDE1003

BDE1004

BDE1005

Design Fundamentals - 2D

IMAGE
REPRESENTATION
TECHNIQUES

DESIGN STUDIO –
PROBLEM
IDENTIFICATION

FUNDAMENTALS OF
ERGONOMICS

ELECTRONICS FOR
DESIGNERS

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Ability to generate two dimensional rhythms, deformations and patterns in design.

CO2

Understanding in cognitive, morphological process inherent in applying shape analogies for
generating two-dimensional design concepts.

CO3

Ability to design a composition of low complexity and with relatively simple geometry.

CO4

Ability to carry out semantic analysis of visual elements.

CO1

Ability to represent objects through constructive methodologies.

CO2

Ability to represent objects in nature.

CO3

Ability to construct human figure and manikin movement.

CO4

Ability to represent objects/products in various perspectives.

CO5

Ability to represent objects using light and shadow techniques.

CO6

Ability to represent objects by grid

CO1

Ability to keenly observe the design ecosystem.

CO2

Understanding the cognitive load of the user.

CO3

Ability to document the observations using different mediums.

CO4

Ability to identify design problems.

CO1

Knowledge of ergonomic principles.

CO2

Knowledge of human anthropometry.

CO3

Knowledge of the human body motions and limitations.

CO4

Knowledge of environment factors and performance support

CO5

Knowledge to analyse the non-tangible human factors.

CO6

Understanding anthropometry and its importance in designing products.

CO1

Knowledge of electric and electronic basics

CO2

Basic knowledge in electronic components and properties.

CO3

Understanding circuits and theorems.
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BDE1006

BDE 1007

DESIGN HISTORY

DESIGN AND SOCIETY

CO4

Knowledge of dynamic circuits.

CO5

Knowledge of semiconductors.

CO6

Knowledge of sensors, actuators, etc.

CO1

Evolution and History of Design.

CO2

Contributions of Bauhaus to industrial design.

CO3

Design and its relationships in industrial design.

CO4

Designers contribution to industrial design.

CO1

Identify the key ideas and approaches used in the study of design and society.

CO2

Apply skills of visual analysis to interpret a broad range of design in relation to its social context

CO3

Identify influence and inspiration drawn from cross-cultural interactions in design influencing
society.

CO4

Research and access information about Design history and theory.

CO5

Present written and oral arguments about the ideas that inform design and its contributions to
social needs from a wide range of periods and cultures.

CO1

Ability to generate two dimensional rhythms, deformations and patterns in design.

CO4

Understanding in cognitive, morphological process inherent in applying form analogies for
generating three-dimensional design concepts.
Ability to design a product of low complexity, relatively simple geometry and which utilizes a
commonly available material and communicate the assembly procedure for the developed
product.
Ability to carry out semantic analysis of hand-held products and similar elements.

CO5

. Ability to carry out syntactic analysis of hand-held products and similar elements.

CO6

Ability to carry out pragmatic analysis of hand-held products and similar elements.

CO1

Ability to carry out product design through proper observation.

CO2

Ability to generate design concepts for different types of users

CO3

Understanding the cognitive, morphological process inherent in applying form analogies.

CO4

Ability to implement holistic design solution and to evaluate the prototype.

CO1

Create awareness on metals while considering designing of products.

CO2

Analyze various metal products and understand its properties

CO3

Analyze various metal properties for processes.

CO4

Understand various shaping attributes of metals.

CO2
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BDE1008

BDE1009

BDE1011

FORM STUDIES

PRODUCT DESIGN

MATERIAL AND
PROCESSES - METALS

CO3
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BDE1013

BDE2001

BDE2002

BDE2003

BDE3002

BDE1010

MATERIAL AND
PROCESSES - NONMETALS

ADVANCED IMAGE
REPRESENTATION
TECHNIQUES

DESIGN
FUNDAMENTALS – 3D

DESIGN STUDIO –
PROBLEM ANALYSIS

Smart Product Design

Computer Modelling and
Simulation Techniques

CO5

Understand various joining attributes of metals

CO6

Understand various qualities of metals for surface finishing.

CO1

Create awareness on non-metals while considering designing of products.

CO2

Analyze various non-metal products and understand its properties

CO3

Analyze various non-metal properties for production processes.

CO4

Understand various shaping attributes of non-metals.

CO5

Understand various joining attributes of non-metals.

CO6

Understand various qualities of non-metals for surface finishing.

CO1

Ability to generate and represent concepts through sketching

CO2

CO4

Ability to mimic Imagery and abstraction through memory and imagination.
Ability to express Image through various set time and space using Image manipulation
techniques.
Ability to express colour form and structure through Image making software

CO1

Ability to generate rhythms, deformations and patterns in forms.

CO2

Understanding in cognitive, morphological process inherent in applying shape analogies for
generating three-dimensional design concepts.

CO3

Ability to design a composition of low complexity and with relatively simple geometry.

CO4

Ability to carry out semantic analysis of visual elements.

CO1

Ability to do affinity mapping and Temporal spatial mapping on an existing idea.

CO2

Ability to do Mind mapping.

CO3

Ability to do Sensory and Cognitive mapping.

CO4

Ability to develop new product through semiotic analysis.

CO1

Understanding the evolution of smart products.

CO2

Ability to generate design concepts using smart product components.

CO3

Understanding the smart eco system.

CO4

Ability to integrate IOT in new products and to evaluate the prototype.

CO1

Develop and edit digital representational inputs.

CO2

Understand 3D digital modelling tools and techniques.

CO3

Learn to use different digital mediums for product modelling.

CO3
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BDE1012

BDE1014

BDE1015

BDE1018

BDE1019

GRAPHIC DESIGN

CREATIVE EXPLORATION
TECHNIQUES

PRODUCT DETAILING
AND MECHANISMS

POTTERY

CARPENTRY

CO1

Explain the Principles and Elements of Visual Design with reference to product design

CO2

Experiment with Media Explorations of Product sketching/rendering suitable for presentation.

CO3

Define, Identify and Build graphic elements in product design

CO4

Demonstrate application of Product interface design to propose design enhancement on existing
products/propose new product designs with interaction interfaces.

CO1

Explain cognitive issues in creative thinking

CO2

Describe the working of a human brain while generating ideas

CO3

Define knowledge engineering and management and Summarise types of creative thinking

CO4

Demonstrate generation of ideas using different tools and techniques for a given context

CO5

Compare and classify creativity in Innovation and Invention the Arts, Sciences, Engineering and
Design.

CO6

Analyze and Present: Select a case study of a design application for Intellectual Property Rights

CO1

Ability to generate parts using modelling techniques.

CO2

Ability to create reverse engineering of a given component.

CO3

Ability to make assembly drawings of the models.

CO4

Understanding to make draft for mould manufacturing.

CO5

Ability to use rapid manufacturing techniques to create prototype.

CO1

Ability to successfully manipulate clay through the basic hand building techniques of coil, pinch,
and slab

CO2

Ability to successfully manipulate clay on the potters wheel (wheel throwing)

CO3

Ability to embellish the surface in an expressive and meaningful way using slips.

CO4

Ability to do Bisqueting and Glazing

CO5

Ability to discuss, in an articulate, thoughtful manner during class critiques, the meaning, design,
and technical processes used to create ceramic art objects

CO6

Ability to produce decorative and functional ceramic pieces.

CO1

Acquire practical skills in wood cutting, joining and other allied operations.

CO2

Acquire trade knowledge and practical skills in engineering measurements.

CO3

Acquire experience in preventive and corrective maintenance of various cutting tools, machine
tools and equipment

CO4

Ability to do various kinds of work and working procedures.

CO5

Ability to work with various joints and perform finishing work.
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BDE1020

BDE1021

BDE1022

CO1

Apply the theory of Design Thinking to public design challenges.

CO2

Use their skills and knowledge to identify and communicate public concerns from the perspective
of those living in the communities along the Green Line.

CO3

Have a deep understanding with empathy of community members and their underlying needs and
values-- especially those typically under-represented in current approaches--by having engaged
community members through a variety of methods (interviews, photography, diagraming,
personal experiences, recordings, self-documentation, writing).

CO4

Collaborate with other students who have varied perspectives and areas of expertise to formulate
and prioritize community concerns and provide opportunities for change.

CO5

Ability to generate ideas using Creative thinking tools and techniques.

CO6

Seek consultation from and establish collaborations with members and leaders of various
communities, organizations, and agencies to develop innovative approaches to community
engagement, problem- seeking (and reframing), and problem-solving in local communities

CO7

Create compelling narratives and presentations through visual communication and storytelling.

CO1

Recognize and classify type based on form, usage and historical origin.

CO2

Apply to create artefacts based on Typographic design principles in a series of design assignments

CO3

Design and print a multi-page publication that incorporates the purposeful organization of type
and image, using industry-standard desktop publishing software.

CO1

Identify the key elements of a packaging composition including placement, product, and audience

CO2

Design a Indian tiffin/snack box and carry-out bag in a single ink color.

CO3

Identify the production, design, and budgetary differences between mass and prestige packaging
designs.

CO4

Create flat and 3D versions of a prestige carton, and present a sample counter animation

CO5

Develop an understanding of the ways in which marketing research, target audiences, and user
profiles affect the packaging design process.

CO6

Design a beverage/soft drink packaging according to audience and project brief information.

CO7

Develop an understanding of how playful packaging design is created through typography,
balance, color, and other attributes.

CO8

Design a playful packaging design for a toy carton.

CO9

Understand and discuss how a product line is developed, updated, and expanded.

CO10

Create two designs for a premium champagne carton working from a client brief.

CO11

Create a carton and bottle design for the launch of a new fragrance.

DESIGN THINKING

TYPOGRAPHY

PACKAGING DESIGN
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BDE1024

BDE1025

BDE1027

BDE1028

BDE 1029

ORIGAMI

USER EXPERIENCE
DESIGN

INTERACTION DESIGN

SERVICE DESIGN

GAME DESIGN

CO1

Ability to work with paper using various folding techniques.

CO2

Ability to make models keeping physical and geometric properties of paper and folding.

CO3

Ability to do modular origami and building large scale structures

CO4

Ability to work with fractals and tessellations

CO1

Learn the of History of UCD with reference to human evolution.

CO2

Define User Centred Design Process, Frameworks and apply UCD in a given context.

CO3

State Usability Principles & Guidelines

CO4

Ability to conduct User study, Collect pertinent data, Analyze data, formulate insights and
inferences into actionable points to design.

CO5

Acquire proficiency to use software tools for designing solutions and test its effectiveness

CO6

Possess understanding about various factors influencing ethical values in UCD.

CO7

Describe the important personalities in UCD and the impact/relevance of their contribution

CO1

Explain the fundamentals of Interaction Design (ID): Definition of ID; Types of Interactions;
Goal-Directed Design Principles

CO2

Explain the Principles of Interface Design, Navigation design and Interaction design.

CO3

Ability to apply design process of Human-Centred Interactive systems

CO4

Possess knowledge of PACT: A framework for designing interactive systems and demonstrate its
application as case study

CO5

State Experience design guidelines

CO6

Proficient in use of software tools to Create, Build and Test the designed prototypes to check its
effectiveness.

CO1

Explain the concept of Services in a networked society – Evolution & Present day context

CO2

State the fundamentals of Service Design,

CO3

Describe various aspects of Service Design and its Operation Lifecycle

CO4

Explain the need for a design method for developing services

CO5

Build a Service Design intervention using double diamond process

CO6

Demonstrate understanding of Tools and Methods for Service Design

CO7

Present a detailed Service Design proposal using all the learnt knowledge

CO1

Differentiate the tools and techniques involved in creating 2D & 3D games.

CO2

Identify and apply suitable methods to create games for various platforms.

CO3

Design and conduct experiments to address problems germane to the discipline.
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BDE1030

BDE1031

BDE2004

SYSTEMS DESIGN

EXHIBITION DESIGN

APPLIED ERGONOMICS

CO4

Ability to understand current and future trends in gaming industry.

CO5

Integrate 2D & 3D assets in to Game Engines to publish Games.

CO1

Have an understanding the principles of systems thinking and how it applies to the creation of a
new system through the appropriate blend of people, process and tools

CO2

Understand the critical role of requirements in engineering

CO3

Be able to identify system stakeholders and gather their requirements

CO4

Be able to analyse stakeholder requirements and translate these into specific, precise and
measurable technical system requirements

CO5

Be able to generate and down-select alternative system design concepts and architectures

CO6

Be able to consider the impact on future business of adopting a systems approach to systems
design.

CO1

Research of primary and secondary sources to document a historical narrative for an exhibition
project

CO2

Analyze information from a wide range of sources to develop a detailed exhibition proposal for
an identified audience / public venue.

CO3

The textual information (labels) to support it

CO4

Apply information on the audience(s) for a proposed public exhibition venue to develop an
exhibition proposal.

CO5

Develop an exhibition concept/theme as proposal that communicates key story lines / narratives
to a specific audience, and organizes the exhibition displays, artefacts and traffic circulation
within the venue.

CO6

Planning the layout and design of an exhibition

CO7

Report the key narratives / atmosphere / mood of an exhibition proposal to an identified audience.

CO8

Synthesize information from a wide range of sources to identify key artefacts and information,
and to develop a series of key story lines / narratives for an exhibition proposal.

CO9

Evaluate ways in which exhibition practice can be more sustainable and apply those principles to
an exhibition proposal.

CO1

Ability to consider human factors and limitations in designing consumer/industrial products,
workplaces and work environment.

CO2

Understanding the concepts of applied anthropometry, workplace design and the ergonomics
aspects in various environmental conditions.

CO3

Ability to apply human factors in various environments and considering human factors in human
errors & accidents.

CO4

Ability to perform ergonomic analysis in virtual environment.
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BDE3001

BDE3003

BDE3004

BDE3005

BDE3008

BDE4001

BDE 4002

Electronic Product Design

Advanced Form Studies

New Product Development

Sustainable Product Design

Bio Inspired Product Design

Advanced Smart Product
Design

Advanced Computer
Modelling and Simulation
Techniques

CO5

Understanding the ergonomic principles in digital interfaces.

CO1

Knowledge of electric and electronic basics.

CO2

Basic knowledge in electronic components and properties.

CO3

Understanding circuits and theorems.

CO4

Knowledge of dynamic circuits.

CO5

Knowledge of semiconductors.

CO6

Knowledge of sensors, actuators, etc.,

CO1

Ability to create forms from nature.

CO2

Ability to experiment with dynamic forms

CO3

Ability to use biomimicry as inspirations

CO1

Apply marketing analysis to make informed decisions at each step of the innovation.

CO2

Grasp key trade-offs faced by innovative firms

CO3

Interact with users, collaborators, experts, and firms can be used to identify viable opportunities.

CO4

Master techniques which are aimed to remove risk from the NPD process.

CO1

Ability to generate products with sustainable products.

CO2

Ability to create Reverse engineering of a given component

CO3

Understanding the role of design in a sustainable world.

CO1

Basic knowledge in Bio-mimicry.

CO2

Understanding the bio-ecology.

CO3

Knowledge of sensors inspired from nature.

CO4

Knowledge of sensors in natural ecosystem.

CO1

Understanding the advanced technologies of smart products.

CO2

Ability to generate design concepts using smart product components.

CO3

Developing smart eco system between products and users.

CO4

Ability to integrate IOT in new products and to evaluate the prototype.

CO1

Produce digital representation of organic forms.

CO2

Create 3D digital modelling using varied tools and techniques.

CO3

Apply knowledge of advanced digital tools for product modelling.

Programme Name

:

B.Tech (ECE with specialization in IoT and Sensor)
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary
issues and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant
standards and with realistic constraints, including public health, safety, culture, society and
environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and
interpret data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal
and cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication
with engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

Design and develop components and systems for applications related to
Electronics & Communication, Embedded systems, Sensors & Data Acquisition
Systems, Cloud Computing and Information security in the context of Internet
of things.

2

Apply modern engineering tools to solve complex Electronics & Communication
Engineering problems pertaining to Internet of things and sensors.

3

Solve interdisciplinary problems in the fields such as Smart Agriculture,
Telemetry, Health, Transportation, Energy and others

Course Outcomes

Sl.No

Course
Code

Course Name

CO
no.

CO1
CO2
CO3
1

CSE2003

Data Structures and
Algorithms

CO4
CO5

2

CSE4033

CO6
CO7
CO1

CO Statement
Evaluating and providing suitable techniques for solving a problem using basic
properties of Data Structures.
Analyse the performance of algorithms using asymptotic notations.
Demonstrate knowledge of basic data structures and legal operations on them.
Illustrate different types of algorithmic approaches to problem solving and assess the
trade-offs involved.
Analyse basic graph algorithms, operations and applications through a structured (welldefined) algorithmic approach.
Categorize the feasibility and limitations of solutions to real-world problems.
Provide efficient algorithmic solution to real-world problems.
Study the basics of cloud computing, cloud models and its applications.

CO2
CO3
CO4
Cloud Computing and
Security

CO5
CO6
CO7
CO8
CO1

3

ECE1013

ELECTRONIC
CIRCUITS

Familiar with the division of responsibility in Cloud environment and managing risks in
the Cloud architecture.
Know about the security concepts and ability to design a resilient cloud architecture.
Acquainted with the concepts of Operating System and Network Security.
Analyse platform-specific tools and management consoles to configure and manage
cloud infrastructure.
Design amplifier circuits using suitable biasing method and analyze small signal
amplifiers using hybrid equivalent models.

CO3

Understand the principle of feedback and the effect of negative feedback on Amplifier
circuits, Design different Oscillator circuits of varying frequency.

CO4

Design different closed loop amplifier circuits and determine the DC Imperfections in
the Amplifier circuits.

CO5

Design Op-Amp based circuits for performing mathematical operations, and Analog and
Digital applications.

CO8

ECE1017

Design cloud applications and analyse the design considerations and methodologies.

Analyze the RC Coupled amplifiers and determine the frequency response of different
Multistage Amplifiers.

CO7

4

Learn how to use Public Cloud Services and to build applications.

CO2

CO6

ELECTROMAGNETIC
FIELD THEORY AND
TRANSMISSION
LINES

Understand cloud technologies, its services and platforms.

CO1
CO2
CO3
CO4

Discuss about operations of Power Amplifiers and determine the conversion efficiencies
of different classes of Amplifiers.
Understand different modes of Multi vibrator circuits and operation of Phase Locked
Loop.
Work with electronic devices and circuits for solving basic design problems in
electronics.
Evaluate and analyse Electric Fields & Electric Potential due to different Charge
distributions.
Compute and analyze magnetic fields in different material media.
Understand the propagation of EM wave through time varying Maxwell’s equations
Comprehend the EM wave propagation in conducting as well as in dielectric materials.

5

ECE1018

SIGNAL ANALYSIS
AND PROCESSING

CO5

Calculate power of an EM wave while propagating through different materials.

CO6

Illustrate the wave mechanism in different transmission lines at high frequencies using
transmission line parameters.

CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

6

ECE2010

Control Systems

CO4
CO5
CO6

7

ECE2023

CO7
CO1
CO2
PRINCIPLES OF
SENSORS AND DATA CO3
ACQUISITION
CO4
CO5

Design Impedance matching circuits using Smith chart.

Understand the various types of signals and systems, and study their properties.
Determine the system response of a Linear Time Invariant system.
Analyse system properties based on Impulse response and Fourier analysis.
Understand and use the concepts of correlation and convolution.
Apply Laplace Transform for analysis of CT signals and systems.
Apply Z-transform for analysis of DT signals and systems.
Apply the learnt mathematical tools in solving problems in a variety of signal
processing applications with the aid of simulation software.
Differentiate real-time applications as open loop or closed loop systems.
Analyze the system from the transfer function.
Design of compensators and controllers and find the stability of these control
systems.
Ability to compute steady state and transient response of the different order of the
system and also to analyze its error coefficients.
Analyze the frequency domain response of the control systems.
Apply various control systems concepts to analyze and find the stability of control
systems.
Analyze the observability of the system in state modeling.
Determine the principles and concepts of measurement.
Recognize the physical principles of commonly used sensors.
Demonstrate a critical understanding of elements of a data acquisition system.
Prescribe a sensor type to measure a specific environmental change.
Design signal conditioning necessary for a number of sensors and transducers.

CO6
CO7
CO8
CO1
CO2
8

ECE2024

PRINCIPLES OF
COMMUNICATION
ENGINEERING

CO3
CO4
CO5
CO6

9

10

ECE2026

ECE3026

DIGITAL CIRCUIT
DESIGN

Evaluate and select appropriate techniques and devices for realizing data
acquisition system.
Identify the type of interface used to get a digital signal into a PC and use software
to view the data on PC.
Study the role of different sensors and their usage in various applications with
the help of experiments
Acquaint the spectrum of amplitude modulated signals and design systems for
generation and demodulation of amplitude modulated signals.
Understand the importance of power efficient amplitude modulation schemes and
use them for analog data transmission
Familiarize with fundamental concepts and design issues in modulation and
demodulation process of angle modulation
Know about digital modulation techniques and apply them for digital data
transmission.
Identity the significance of synchronization technique in communication.
Study the concepts behind spread spectrum communication systems..

CO1

Understand the number systems and concepts of digital logic families to delve
into its hardware aspects.

CO2
CO3

Use Boolean algebra in digital logic circuit design.
Design and analyze combinational logic and sequential logic digital circuits

CO4

Understand the basic software tools for the design and implementation of digital
circuits and systems.

CO5

Design and analyze sequential logic circuits.

CO6

Use Hardware Description Language in the design and implementation of digital
circuits, both combinational and sequential.

CO7

Reinforce theory and techniques related to digital circuits and systems through
experiments and work on rudimentary projects.

IoT System Architecture CO1

Comprehend and analyze various embedded product development life cycle.

CO2
CO3

Ability to model the embedded product modules.
Comprehend and analyze IoT architecture reference model.

CO4

Comprehend the characteristics of various IoT Communication Architecture,
topologies and Hierarchy.

CO5

11

12

13

ECE3029

ECE 3030

ECE3031

Graphical System
Design for
Communication
Engineers

PRINCIPLES OF
COMPUTER
COMMUNICATION

CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Comprehend the concepts of ETSI IoT architecture standards for different use
cases under discussion.
Comprehend and analyze the security model for IoT architecture.
Architect an IoT system for real life applications.
Code a labview program for Amplitude modulation.
Demonstrate simulation of Single Sideband Transmission and its characteristics
Code a labview program for Frequency modulation.
Analyse the Harmonics of modulated waveforms.
Design, simulate and analyse Super heterodyne receiver.
Construct PPM and PWM signals.
Simulate and carry out a study on TDM and FDM systems.

CO1

Explain the functions of the OSI, TCP/IP reference models and differentiate
between various switching techniques and internetworking devices

CO2
CO3
CO4
CO5
CO6

Analyze the performance of data link layer protocols, LAN and WLAN standards
Design subnets using routing techniques
Demonstrate the functioning of TCP and UDP
Deduce the performance of queuing models
Tackle the issues related to network security

CO7

Carry out the analysis the performance of internetworking devices, various LAN,
WLAN and routing protocols using simulation tools

MICROCONTROLLER CO1
AND EMBEDDED
CO2
SYSTEMS

Know about the various microprocessor and microcontroller architectures
Understand techniques for accessing data from RAM/ ROM of 8051
microcontrollers

CO3

Know about various 8051 instructions and addressing modes for suitably
programming the microcontroller for a task.

CO4

Comprehend the operation of timer and ports, peripherals in 8051 with various
modes of operation and at different baud rates

CO5
CO6
CO7
CO8
CO1
CO2
CO3
CO4
14

ECE3032

SENSOR
TECHNOLOGY

CO5
CO6
CO7

15

EEE1001

Basic Electrical and
Electronics Engineering

Study about the various 8051 interrupts and their uses.
Know the methodology to handle data conversion: Analog to Digital (A/D) and
vice-versa.
Acquire the overview of various embedded system design using 8051 and other
microcontrollers targeting simple applications
Write efficient codes and be able to interface the hardware with 8051
microcontrollers. Should be able to design a real time project prototypes which
includes 8051 as one of the hardware component.
Study the basics of sensor technology and the various sensors.
Understand the basics of optimal system layout, partitioning and device scaling.
Acquaint with various thick and thin film techniques used in sensor development.
Know about various sensor technologies for flow and level measurement.
Recognize various sensor technologies for Force, Pressure and Torque
measurement.
Identify the sensor for acceleration, vibration and shock measurement.
Familiarize with the fabrication techniques for packaging of sensors.

CO8

Apply an integrated knowledge on the sensors, work with and interpret the data
obtained from various sensor applications.

CO1
CO2
CO3
CO4

Solve basic electrical circuit problems using various laws and theorems
Analyze AC power circuits and networks, its measurement and safety concerns
Classify and compare various types of electrical machines
Design and implement various digital circuits

CO5

Analyze the characteristics of semiconductor devices and comprehend the
various modulation techniques in communication engineering

CO6
CO1
CO2
16

MAT2002

Applications of
Differential and
Difference Equations

CO3
CO4
CO5
CO6
CO1
CO2

17

MAT3004

Applied Linear Algebra

CO3
CO4
CO5
CO1
CO2
CO3

18

CSE4034

IoT Edge Nodes and its
Applications

CO4
CO5
CO6
CO7

Design and conduct experiments to analyze and interpret data
Employ the tools of Fourier series to find harmonics of periodic functions from
the tabulated values
Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems
Know the techniques of solving differential equations
understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem
Know the Z-transform and its application in population dynamics and digital
signal processing
demonstrate MATLAB programming for engineering problems
The abstract concepts of matrices and system of linear equations using
decomposition methods
The basic notion of vector spaces and subspaces
Apply the concept of vector spaces using linear transforms which is used in
computer graphics and inner product spaces
Applications of inner product spaces in cryptography
Use of wavelet in image processing.
Comprehend and analysis concepts of Physical design and Logical design of
IoT
Compute response analysis of Machine to Machine Concepts of IoT.
Comprehend the Protocol Standardization for IoT with Efforts of M2M and
WSN Protocols
Comprehend the operation of IoT Edge and Gateway Network with
Communication protocols
Understand the issues on Development challenges and Security challenges in
IoT.
Comprehend the ideas of Developing IoT Solutions
Provide suitable solution for domain specific applications of IoT

CO8
CO1
CO2
CO3
19

CSE4035

Mobile App
Development for IoT

CO4
CO5
CO6
CO7
CO8
CO1
CO2

20

ECE2025

PROBABILITY AND
STATISTICAL
THEORY OF
COMMUNICATION

Comprehend the different types of random processes like stationary, Gaussian
random process etc.

CO4
CO5

Compute information measure and channel capacity
Compute response of correlator in receiver and matched filter.

CO6

CO8

ECE2027

EMC and EMI

Comprehend the various scheduling techniques and memory mapping techniques
for embedded android system.
Implement the different models and optimization techniquesusing SQLite, data
storage.
Achieve the Power Optimizations with Loop Scheduling.
Comprehend the basic concepts of Mobile Cloud Computing
Work with Big Data Processing techniques
Develop a Mobile App for IoT applications.
Comprehend the basics probability and random variables understand.
Understand the two-dimensional random variables.

CO3

CO7

21

Use tools to practice IoT enabling Technologies.
Discuss about mobile interfaces and applications.
Design multimedia application in android platform.

Use the various statistical hypothesis testing methods including LR test, MimMax test, Neyman Pearson test.
Comprehend the different estimation theory including MMSE, MAP, ML and
CRB estimators.
Solve the problems using modern engineering tools

CO1

Understand the concepts related to EMI and EMC, and differentiate between
conducted and radiated emission.

CO2
CO3
CO4

Differentiate the types of EMI coupling mechanisms
Apply a proper EMI control technique for a specific identified EMI problem.
Design an EMC model for PCBs

22

ECE2033

INTRODUCTION TO
DATA ANALYTICS

CO5
CO6
CO1
CO2
CO3

Describe about various Radiated EMI Measurements techniques and chambers.
Understand the standards for EMI and EMC
Understand state- of-the art big data platforms and data analytic techniques
Analyse data using statistical techniques.
Understand about the techniques of data pre-processing and visualization.

CO4

Identify real world applications that can be tackled with techniques from machine
learning and Neural Networks.

CO5
CO6
CO7

23

ECE3002

VLSI System Design

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2

24

25

ECE3010

ECE3011

Antenna and Wave
Propagation

Microwave Engineering

CO3
CO4
CO5
CO6
CO1

Perform Time-series data analysis using recurrent model, autoregressive models
Use different optimization techniques, predominantly used in data analytics.
Design and implement efficient data analytic solutions for real world
applications.
Understand fundamental concepts of MOS transistors
Design simple logic gates using CMOS logic style
Calculate power and delay of simple CMOS circuits
Understand fabrication processes and their impact on the circuit performance
Design and validate combinational and sequential circuits using different logic
styles
Design VLSI circuits at sub-system abstraction level
Use modern EDA tools to design VLSI circuits
Identify the type of radio-wave propagation for different communication
Comprehend the radiation mechanism of wired antennas and dipoles.
Identify basic antenna parameters and contrast radiation patterns of different
antennas.
Design and analyze antenna arrays and wire antennas
Design and analyze aperture antennas and patch antennas
Appropriate identification of an antenna for a specific application.
Identify various applications and measurement schemes for microwave circuits.

CO2
CO3
CO4
CO5
CO6
CO7

26

ECE3033

IoT in Automotive
Systems

CO8
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1

27

ECE3034

IoT for Industrial
Systems

CO2
CO3
CO4
CO5
CO6
CO7
CO8

Comprehend the performance of different microwave sources and ferrite devices.
Analyze microwave circuits using scattering parameters.
Design and analyze power dividers and couplers at microwave frequencies.
Design and analyze low pass filters at microwave frequencies.
Understand the importance of high frequency transistors to design microwave
amplifiers.
Measure the performance of microwave passive devices using test bench setup
and also simulate and analyze microstrip passive and active circuits.
Design the microwave circuits to suit the needs of industry.
Understand the required fundamentals for Automotive IoT.
Comprehend the applications of Networked Vehicles using IoT
Realize the IoT Safety Management in Automotive
Discuss the Efficiency management using IoT.
Interpret the IoT based Navigation applications
Associate the Automotive Cyber Security with IoT Systems.
Identify the need and importance of Smart Vehicles and Connected Cars
Design IoT based solutions for real time automotive applications
Understand technologies, Catalysts and precursors of IIoT using suitable use
cases.
Describe and design IIoT Reference Architecture Framework.
Comprehend Access Network Layer and Middleware knowledge protocols.
Design Software IIoT Systems.
Comprehend IIoT WAN Technologies and Protocols.
Relate the information Security in IIoT Systems
Realize the development of Industry 4.0 and Smart Factories
Experiment IoT based solutions for real time industrial applications.

28

29

ECE3035

ECE 3036

RFID AND FLEXIBLE
SENSORS

SENSORS FOR
STRUCTURAL
HEALTH
MONITORING

CO1

Have a clear understanding of the RFID related components, concepts and
contemporary issues.

CO2

Design a RF component or a product applying all the relevant standards and with
realistic constraints at a rudimentary level.

CO3

Possess knowledge for use of RF technology for a wide range of applications.

CO4

Have a lucid picture of the material related concepts and fabrication techniques
for flexible electronics

CO5

Know about the recent trends in wearable technology.

CO6

Apply the knowledge of wearable technology for use in biological, chemical and
mechanical processes.

CO7
CO1
CO2

Acquire knowledge on sensors in electronic textile domain.
Aware structural health monitoring applications and technical challenges
Gain knowledge on Vibration based Techniques for SHM

CO3

Understand about SHM using Piezoelectric Sensors, Fiber Optic Sensors and
Electrical resistance

CO4
CO5
CO6
CO7

30

ECE 3037

Wireless Sensor
Networks and IoT

CO1
CO2
CO3
CO4
CO5
CO6

Relate Low Frequency Electromagnetic Techniques for SHM
Relate Capacitive Methods for SHM in Civil Engineering
Develop a novel prototype models for health monitoring of various structure.
Understand about fiber optic sensors for phase modulation and wavelength based
sensor
Describe the applications, challenges, and constraints of WSN.
Relate sensing, Processor and Communication subsystems.
Understand Medium Access Control and Network Layers.
Gain knowledge about Power Management of WSNs.
Integrate WSN to Cloud Services for IoT
Understand the network architecture for WSNs and understand the design
strategies of sensor layer.

CO7
CO1
CO2
CO3
31

32

ECE3038

ECE 3039

MEMS AND
NANOSENSORS

CHEMICAL AND
BIOSENSORS

CO4

Rudiments of silicon and various polymer materials for MEMS fabrication was
discussed with students.

CO5

Explore latest micromachining techniques for complete device integration,
packaging and bonding.

CO6

Acquaint the students with Basics of Nanotechnology and its approaches towards
nano-device realization.

CO1
CO2
CO3

Gain knowledge about chemical sensors and their applications.
Gain the basic idea of biosensor, immobilization techniques and its applications
Select a suitable chemical and biosensor for a given application.

CO4

Understand the sensors used for measuring analytical concentration of some
components of the analyte gas or solution.

CO5
CO6

Know about the sensors used for quantification of biochemical processes.
Understand the working principle of sensors conduction and their characteristics.

CO7

Comprehend the working principle of mechanical sensors-based mass and heat
for various applications.

CO1
33

ECE3040

WIRELESS
TECHNOLOGIES FOR
IoT

Design an efficient routing protocol in WSN for IoT based real time applications.
Understand the historical background of evolution of MEMS and Microsystems
to the students.
Comprehend the various micro sensing and actuating units were provided to the
students.
Discuss about scaling effects in different Physical domains on miniaturizing
devices was done with the students.

CO2
CO3
CO4
CO5

Study different types of fading and diversity.
Analyse different types of signal propagation mechanism and multiple access
techniques.
Know the characteristics of WLAN and their security issues.
Know the characteristics of WPAN and their security issues.
Study various types of wireless MAN standards

34

35

ECE4002

ECE4007

Advanced
Microcontrollers

Information Theory and
Coding

CO6
CO7
CO1

Comprehend the architecture and protocol stack of 6LoWPAN.
Comprehend basics of Bluetooth Low Energy (BLE) technology.
Comprehend the architecture and instruction set of AVR controllers

CO2

Develop efficient C codes for AVR architecture and program AVR peripherals
like timers, interrupts and serial port.

CO3

Design AVR controller based system within realistic constraint like user
specification, availability of components

CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6

Understand the design philosophy of ARM controllers.
Comprehend the instruction and assembly language program.
Develop efficient C codes for ARM architecture and its interfaces.
Design application for various social relevant and real time issues
Comprehend and analyze the basics of probability, information and its properties
Examine different types of channels and determine their capacity
Understand the binary and non-binary source coding schemes
Analyze the dictionary-based coding schemes for image compression techniques
Understand the fundamentals of error control coding schemes
Construct, comprehend and analyze the advanced error control coding schemes

CO7
CO1

36

ECE4009

Wireless and Mobile
Communications

CO2
CO3

Evaluate the performance of source coding, channel coding techniques in image
processing and wireless applications
Understand and solve telecommunication design issues using cellular and
trunking theory.
Interpret the functions of the building blocks of cellular network architecture.
Perform practical link budget analysis for next generation cellular networks.

CO4

Analyze the effect of multipath channels and suggest a suitable model for indoor
or outdoor applications.

CO5

Demonstrate the implications of multipath parameters in mobile communication.

37

ECE 4025

EMBEDDED
PROGRAMMING

38

ECE4026

M2M
COMMUNICATIONS

39

ECE4027

EMBEDDED SENSING
TECHNOLOGIES

CO6

Differentiate the digital modulation schemes available and select appropriate
method to improve the performance of wireless communication.

CO7

Appraise a suitable diversity technique to combat the multipath fading effects.

CO8

Design a wireless mobile communication system by formulating the apt
techniques and selecting the supporting software/ hardware components.

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Understand and write simple Embedded pseudo codes.
Comprehend the fundamentals of C
Comprehend the Data structures
Comprehend the basics of OS Concepts and Linux
Showcase the skill, knowledge and ability of SHELL programming.
Exhibit the working knowledge of basic Embedded Linux
Have hands on experience in using state-of- art hardware and software tools
Get acquainted with the basics of M2M Communication
Understand the operation of M2M protocols and architecture
Possess an ability to optimize the M2M in public mobile networks
Know about IP in M2M
Distinguish between different types of M2M security methods
Comprehend the operation and, characteristics of M2M terminals and interfaces
Familiarise with the basics of M2M services

CO8

Analyse the traffic models, routing protocols and different services using modern
engineering tools.

CO1
CO2

Understand the working principle and behaviour of sensors
Relate and realize the importance automotive sensors and bio medical sensors

CO3

Differentiate and associate the architecture, instruction set, interrupts of MSP430
and ARM Cortex M4.

CO4

Know the ARM peripherals programming and interfacing with advanced cortex
MX microcontroller

40

ECE4028

Smart IoT Applications

CO5
CO1
CO2
CO3
CO4
CO5

41

ECE4030

Building Management
Systems

CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2

42

ECE4031

Artificial Intelligence
with python

CO3
CO4
CO5
CO6

43

ECE4032

Neural Networks and
Deep Learning

CO1

Design and interface sensors with embedded controllers
Explore Smart Water & Environment applications and IoT Use Cases
Investigate Smart Metering & Smart Cities applications and IoT Use Cases
Investigate Smart Health & Home Automation applications and IoT Use Cases
Understand Smart Retail & Logistics applications and IoT Use Cases
Comprehend the Smart Industrial control & Agricultural applications and IoT
Use Cases
Understand the standardization of IoT and IoT Legal perspectives
Experiment IoT based solutions for real time applications, at a very basic level
Describe the basic concepts of BMS
Explain the working of HVAC
Outline the various performance parameters of a compressor
Recognize / relate various “concept parameters” in building management systems
Understand the need and operation of security engineering
Study the various intrusion systems (FAT)
Understand the working of fire Engineering systems (FAT)
Understand primary concepts of AI and Python.
Understand the mathematical and computational models of Classification,
Regression using supervised learning and Predictive Analytics with Ensemble
Learning
Carry out Pattern detection using Unsupervised Learning
Have an overview of Building Recommender and Logic Programming.
Identify suitable applications of AI, solution of which can be rendered using
Python.
Implement the learnt artificial intelligence concepts in solving the real world
problems, at a basic level.
Understand the types of network architectures, learning processes, and
fundamental issues & challenges in deep learning.

CO2
CO3
CO4
CO5
CO6
CO1
CO2
44

MAT3005

Applied Numerical
Methods

CO3
CO4
CO5
CO1
CO2
CO3

45

ITE1002

Web Technologies

CO4
CO5
CO6
CO7
CO8

Comprehend the architectures of Deep feed forward Networks and Convolutional
networks.
Understand the usage of Recurrent Neural Networks and Auto Encoders
Model the Deep Generative Network - Boltzmann Machine for a problem at hand
Explore Artificial Intelligence based solutions
Implementation of deep learning algorithms for the real world applications.
Observe the difference between exact solution and approximate solution.
Use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations.
Fit the data using interpolation technique and spline methods.
Find the solution of ordinary differential equations , Heat and Wave equation
numerically.
Apply calculus of variation techniques to extremize the functional and also find
approximate series solution to ordinary differential equations
Implement interactive and responsive web pages using HTML and CSS.
Use Java script language to transfer data and add interactive components to web
pages.
Develop a sophisticated web application that appropriately employs the MVC
architecture
Demonstrate a client server application using HTTP protocol and access web
services for dynamic content using AJAX.
Exhibit the working of server-side scripts.
Understand the fundamental working of data using open source databases
Develop advanced web frameworks by combining multiple web technologies
Implement Client side and Server side programming.

Programme Name

:

B.Tech Information Technology
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary
issues and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant
standards and with realistic constraints, including public health, safety, culture, society and
environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and
interpret data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal
and cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication
with engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

Understand and justify the adaptation of appropriate emerging technologies by
imbibing contemporary core IT competencies

2

Analyze complex real world IT problems through agile techniques for socially
acceptable design and develop solutions

3

Be competitively employable or be an IT entrepreneur to face local and global
challenges through professionalism
Course Outcomes

S.No

Course
Code

Course Name

Course
Outcome CO Statement
CO1
CO2

1

ITE1001

Digital Logic and
Microprocessor

CO3
CO4
CO5
CO6
CO7
CO1

2

ITE1002

Web Technologies

CO2
CO3

Study, design and experiment the various digital logic design and architectures of
microprocessors.
An ability to design and use the various combinational logic circuits.
Design and evaluate the various flip flops and counters for sequential logic circuits.
Analyze, design and implement the architecture of 8085.
Comprehend the design details of architecture of 8086 microprocessor.
Design and implement the various programming models of 8086 architecture.
Analyze and design the application of peripheral chips in various microcontroller
architectures.
Implement interactive and responsive web pages using HTML and CSS.
Use Java script language to transfer data and add interactive components to web
pages.
Develop a sophisticated web application that appropriately employs the MVC
architecture

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
3

ITE1003

Database Management
Systems

Analyze and improve a database design by normalization

CO5

Apply transaction processing to speed up the query execution and make proper
transaction in a multiuser environment.

CO7
CO8
CO1
CO2

ITE1004

Data Structures and
Algorithms

Exhibit the working of server-side scripts.
Understand the fundamental working of data using open source databases
Develop advanced web frameworks by combining multiple web technologies
Implement Client side and Server side programming.
Explain the basic concepts of different data models, design models, query language
Design entity relationship diagrams to represent simple database application
scenarios.
Convert high-level conceptual model to relational data model; populate database;
formulate relational operations

CO4

CO6

4

Demonstrate a client server application using HTTP protocol and access web services
for dynamic content using AJAX.

Understand the Security and recovery measures in the database
Apply Query processing techniques to optimize the performance.
Populate and query a database using SQL DML/DDL commands in an application.
Understand, convert and evaluate the expressions using Stack.
Demonstrate the operations like insertion, deletion on queue and its applications

CO3

Apply the concepts of linked list, Linked representation of Queue for specified
applications.

CO4

Solve problems using algorithmic design methods such as asymptotic notations.

CO5

Formulate new solutions for programming problems or improve existing code using
learned algorithms and data structures.

CO6

Evaluate algorithms and data structures in terms of time and memory complexity of
basic operations.

CO7

Understand and analyze the concepts of graphs and trees.

CO1
CO2

5

ITE1005

Software EngineeringPrinciples and Practices

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

6

ITE1006

Theory of Computation

CO4
CO5
CO6
CO7
CO1
CO2

7

ITE1007

Object Oriented
Analysis and Design

CO3
CO4
CO5
CO6
CO7

Analyze the software development life cycle.
Understand the software requirements engineering concepts.
Demonstrate the various software design concepts and understand different designs
like architectural, structured, object oriented and user interface.
Apply software validation and testing for real time applications.
Discuss software maintenance issues and solutions.
Perform the software project management techniques and team management.
Understand and use different software case tools and provide quality assurance.
Demonstrate the knowledge of fundamental concepts related to mathematical
preliminaries and automata theory
Analyse the deterministic finite machine to accept the languages.
Analyse the non-deterministic finite machine to accept the languages.
Use and apply important properties of finite automaton to derive regular expressions
from finite automation and vice versa
Analyse the context free grammar to simplify, remove ambiguity and perform
conversion
Design push down automata for information technology related applications and to
perform conversion between context free grammar and push down automation.
Design Turing machine for information technology related applications.
Understand and analyse the fundamentals of Object oriented design elements.
Comprehend the limitations of object oriented analysis and design.
Implement different techniques available for object modeling techniques based on
the limits and features.
Analyzie the objects and elements required for efficient design.
Provide design solutions to various case studies by applying modelling techniques.
Analyze and design unified modeling diagrams for various case studies.
Map Unified Modeling Language diagrams to the analysis and design components.

CO1
CO2
CO3

8

ITE1008

Open Source
programming

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

9

ITE1010

Digital Image
Processing

CO5

Design and create practical solutions to a range of common image processing
problems and assess the results of their solutions.

CO8
CO1
CO2
Computer Graphics

Analyze general terminology of digital image processing.
Examine the core image enhancement techniques using Spatial and frequency
domain.
Understand the core image enhancement techniques using various domains.
Identify and apply the knowledge by analysing various image compression
techniques for effective solutions.

CO7

ITE1011

Develop applications targeted for Internet considering the recent exploration such as
real time web applications.

CO4

CO6

10

Differentiate between open source software and free software
Build applications software using Open Source Software
Demonstrate the knowledge of fundamental concepts related to open source
technologies.
Demonstrate the knowledge of the fundamental concepts using open source
databases.
Provide solutions to reliability, security, scalability and robustness in Internet.
Design and develop a web crawler to traverse a local repository of webpages.
Design of web domains.

CO3
CO4

Conduct the study and analysis of image segmentation and representation techniques.
Learn polygonal approximation, image representation and descriptors
Design and develop domain specific application using various digital image
processing techniques.
Understand computer graphics and interactive computer graphics architecture.
Analyze different algorithms for the construction of graphic models.
Understand the technical aspects of computer graphics and various transformations.
Enhance the perspective of modern computer system using modeling, analysis and
interpretation of 2D and 3D visual information.

CO5

Develop skills with respect to various clipping algorithms in computer graphics

CO6

Design and implement advanced algorithms for curves and modeling with
Illumination models and shading techniques.

CO7

Understand and implement the various visible surface and shading algorithms.

CO8

Apply and implement the various algorithms on computer graphics for the real time
application.

CO1
CO2
CO3

11

ITE1014

Human Computer
Interaction

CO4

Explore the various tools for effective design and development of Human Computer
Interaction systmes.

CO5

Learn and understand the various testing strategies for Human Computer Interaction.

CO6

Explore the domain specific applications to gain knowledge to build Human
Computer Interaction systems.

CO7
CO8
CO1
CO2
CO3
12

ITE1015

Soft Computing

CO4
CO5
CO6
CO7

13

ITE1016

Comprehend the concepts of Human Computer Interaction for computer utlizalition.
Understand the various input and output techniques for Human Computer interaction.
Understand the various input and output techniques for Human Computer interaction.

Understand and analyse the concepts of emerging phenomena in HCI.
Design and Develop an application which will address the contemporary issues.
Identify the essential components of soft computing.
Describe and recognize the various types of memory models associated with neural
networks.
Demonstrate various unsupervised learning techniques.
Examine the fundamentals of fuzzy sets and operations associated with them .
Establish fuzzy rules for decision making in real-time scenarios.
Investigate the idea behind rough sets.
Investigate the idea behind searching strategies.

CO8

Determine and construct a soft computing system required to address a computational
task.

CO1

Understand different mobile application models/architectures and patterns.

CO2
CO3
CO4
Mobile Application
Development

CO5
CO6
CO7
CO8
CO1
CO2
CO3

14

ITE1017

Transformation
Techniques

CO4
CO5
CO6
CO7
CO1
CO2

15

ITE2001

Computer Architecture
and Organization

CO3
CO4
CO5
CO6

Evaluate and contrast the requirements for mobile platforms.
Describe the components and structure of a mobile development framework.
Apply mobile development framework for the development of mobile applications.
Create apps for Android and iOS platform devices.
Interpret a scenario to plan, design and develop a prototype as a native mobile
application.
Understand, design and implement the data storage of iPhone for various
applications.
Develop the various mobile applications for the operating systems of Android and
iPhone.
Analyze the use of 2D Z- Transform techniques.
Understand how integral transforms can be used to solve a variety of differential
equations
Formulate important results and theorems of various sinusoidal orthogonal
transforms
Formulate important results and theorems of various non-sinusoidal orthogonal
transforms.
Demonstrate Statistical based and Directional transforms for automotive
applications.
Use directional transforms as a techniques for solving real time problems
Apply Wavelet and other advanced transforms to video processing applications
(surveillance)
Learn the fundamentals of architecture in computer systems.
Learn, design and implement the various algorithms of computer arithmetic
operations.
Describe the various data representation techniques in number systems.
Comprehend the various architectures and organization of memory systems.
Understand the concepts of virtual memory in memory management.
Evaluate the latest technologies of memory, I/O, ALU design and instruction
execution

CO7
CO1
CO2

16

ITE2002

Operating Systems

CO3

Develop solution for process synchronization in multiprocessing system and handle
deadlocks

CO4

Apply methods to support and manage main memory, virtual memory and secondary
memory

CO5
CO6
CO7
CO8
CO1
CO2
17

ITE2003

Principles and Practices
of Communication
System

CO3
CO4
CO5
CO6
CO7
CO1
CO2

18

ITE2004

Software Testing

Comprehend and understand the concepts of device subsystems in memory
management.
Demonstrate knowledge on fundamental concepts of operating systems.
Analyse and provide solution to process management.

CO3
CO4
CO5

Use and apply file access, file mounting and file allocation concepts.
Analyse disk management concepts.
Develop applications targeted for windows and mobile operating systems.
Develop and implement the various OS concepts in Linux operating system.
Demonstrate the knowledge of fundamental elements and concepts related to
Communication System.
Design and construct devices used in Communication Systems
Address the challenges imposed on different types of Communication Systems.
Use and apply important methods in communication systems to support both analog
and digital communication.
Provide solutions to digital communication by using different modulation techniques.
Develop applications by using digital transmission systems.
Understand the concepts of digital transmission techniques
Demonstrate the knowledge of fundamentals of software testing.
Test adequacy assessment using: control flow, data flow, and program mutations.
Apply a wide variety of testing techniques in an effective and efficient manner.
Communicate clearly and effectively use the technical language of the field correctly.
Evaluate the limitations of a given testing process and provide a succinct summary
of those limitations.

CO6
CO7
CO8
CO1

Provide a basic understanding of core Java concepts.

CO2

Comprehend Java’s support in parallel programming, GUI creation and network
programming.

CO3
19

ITE2005

Advanced Java
Programming

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

20

ITE2006

Data Mining Techniques

Check and confirm the Quality standards.
Prepare software quality plan for a software project - focussing on change
management, configuration management, defect elimination, validation and
verification and measurement.
Have basic understanding and knowledge of contemporary issues in software testing,
such as component-based software testing problems.

CO4
CO5
CO6
CO7

Design and develop server side programming using Servlets.
Develop web applications using JSP.
Understand and implement MVC architecture with Struts framework.
Use JSF framework to build better user interfaces.
Integrate Hibernate framework with applications for Object Relational Mapping.
Design and develop advanced enterprise web applications and rich internet
applications
Demonstrate the knowledge of fundamental elements and concepts related to data
mining and its applications.
Analyse and understand the various data pre-processing techniques and improve the
quality of data and efficiency.
Understand the concept of knowledge representation and visualization techniques.
Use and apply important methods for finding frequent item sets and association rule
mining.
Understand the concept of data classification methods.
Understand the advanced classification techniques.
Understand the unsupervised learning techniques and the algorithm used for data
clustering.

CO8
CO1
CO2
CO3
21

ITE2009

Storage Technologies

CO4
CO5
CO6
CO7
CO8

ITE2010

Artificial Intelligence

CO2

Understand the problem space and searching methods and their merits and demerits
in the context of artificial intelligence.

CO4

CO6
CO7
CO8
CO1
ITE2011

Machine Learning

Learn and apply the concepts of intelligent storage in real time information systems
Comprehend the direct attached storage for SCSI systems.
Analyze the usage of storage area network for effective storage.
Use the network storage concepts and apply for effective information storage.
Understand the characteristics of various storage technologies.
Comprehend the fundamentals of problem solving methods using artificial
intelligence and intelligent agents.

CO5

23

Comprehend the various concepts of information storage systems.
Describe various mechanisms involved in storage systems for different
environments.
Understand the logic in usage of RAID for data protection for effective storage
management.

CO1

CO3
22

Design and develop a domain specific application which will address the
contemporary issues.

CO2
CO3

Analyze the heuristic searching procedure for problem solving.
Elaborate different data representations and languages for artificial intelligent
systems.
Understand Predicate Logic and use it to solve problems
Comprehend the knowledge to take decisions under uncertainties.
Develop skills for planning and learning.
Develop applications using artificial intelligence to solve optimization problems.
Demonstrate the knowledge of fundamental elements and concepts related to
Supervised, Unsupervised and Probably Approximately Correct Learning.
Apply the suitable Bayesian Decision Theory for various types of learning problems.
Develop the learning models and suitable solutions for Multivariate dataset.

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
24

ITE2012

.Net Programming

CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4

25

ITE2013

Big Data Analytics

Use and apply important methods in clustering for various real-world problems.
Apply the knowledge and skills for solving realistic and logical issues using decision
trees.
Ability to device the multilayer perceptron model parameters and implementing the
model successfully.
Develop improved machine learning methods, related kernel computing models and
programming framework for practical applications.
Implement various solutions with the help of machine learning approaches for
everyday problems.
Develop working knowledge of C# programming constructs and the .NET
Framework.
Build and debug the well-formed Web Forms with ASP. NET Controls.
Apply the knowledge of computing and mathematics for real life problem solving.
Use ADO.NET in windows and web application to work with database.
Develop client/server applications using network programming.
Develop multi-threading applications.
Design web forms, web form controls and validation controls using ASP.NET
Reframe a business challenge as an analytics challenge.
Create models and identify insights that can lead to actionable results.
Design of big data analytics projects.
Use tools such as MapReduce / Hadoop.

CO5

Implement suitable analytics for big data clustering for resolving challenges in realtime business problems

CO6

Develop suitable social network analysis models, appraise the quality of the inputs,
gain understanding from the outcomes.

CO7

Implement Multiple and huge scaling analytics tools for resolving contemporary big
data challenges

26

ITE2014

Software Project
Management

CO1

Define the success criteria for a project and understand some problems and concerns
of software project managers.

CO2

Describe the project portfolio management and carry out an evaluation and selection
of projects against strategic, technical and economic criteria.

CO3

Develop an activity plan for project and estimate the overall duration of a project by
creating a critical path and a precedence network.

CO4

Identify the factors putting a project at risk and categorize and prioritize actions for
risk elimination or containment.

CO5
CO6
CO7
CO1
CO2
27

ITE2015

Information System
Audit

CO3
CO4
CO5
CO6
CO7

28

ITE3001

Data Communication
and Computer
Networks

Monitor the progress of projects, assess the risk of slippage, visualize and assess the
state of a project, revise targets to correct or counteract drift.
Comprehend to reduce the unnecessary stress and threats to health and safety,
identify some of the factors that influence people’s behaviour in a project
environment.
Understand and comprehend the best methods for organizational behavior and
management.
Eloborate the steps of audit in detail
Impart the knowledge of various approaches and models of system audit
Solve real life problems using security and quality assurance.
Analyse all the controls such as database and output.
Understand the concurrent auditing and performance management tools.
Comprehend data integrity and system efficiency.
Select and analyze features of information systems auditing and management.

CO1

Demonstrate the knowledge of fundamental elements and concepts related to data
communication and Networks

CO2

Analyse the physical layer transmission medium concepts to meet the challenges in
implementing Computer Networks.

CO3

Identify and Analyse the Data link layer error and flow control issues in Computer
Networks

29

ITE3002

Embedded Systems

CO4

Examine the applications of Medium Access control Protocol in LAN standards and
its switching methods in Networks.

CO5

Provide solutions such as reliability, scalability and robustness of routing algorithm
and congestion control in Networks.

CO6

Analyze, design, and implement the Internetworks by using IP addresses and routing
protocol.

CO7

Examine the services and Analyze the protocols of Transport and Application Layers.

CO8

Demonstrate, Design and Analyze the various network topologies and protocols
using network tools.

CO1

Understand the basic concepts of embedded systems and recognize the categories.

CO2

Comprehend the hardware and software architecture of the embedded system and its
programming aspects using assembly Languages) and testing tools.

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

30

ITE3003

Parallel Processing
CO4
CO5
CO6
CO7

Understand the key concepts like interaction with peripheral devices.
Design real time embedded systems using the concepts of RTOS.
Understand the RTOS and its use in Portable Handheld Devices
Explore the emerging technologies of embedded systems.
Elaborate the concept of embedded system and its applications.
Parallelize basic algorithms and analyze their speedup and efficiency.
Understand the properties of various interconnection networks and suggest the
suitable network based on performance requirements
Comprehend the mapping of data and scheduling of tasks to appropriate processors
for better efficiency
Develop and analyze summation algorithms for different parallel processing
architectures.
Design matrix multiplication algorithms for various SIMD and MIMD architectures.
Design an efficient sorting algorithm for a given parallel architecture.
Elaborate various searching techniques and sorting algorithms.

31

ITE3004

Distributed Systems

CO8

Design the applications for modern parallel architectures.

CO1

Demonstrate the knowledge of fundamental elements and concepts related to
distributed system technologies.

CO2

Analyse the core architectural concepts to meet the challenges in implementing the
distributed systems

CO3

Develop applications targeted for Internet.

CO4

Use and apply important methods in distributed systems to support scalability and
fault tolerance.

CO5
CO6
CO7
CO1
CO2
CO3
32

ITE3005

Information Coding
Theory

CO4
CO5
CO6
CO7
CO1

33

ITE3007

Cloud Computing and
Virtualization

Provide solutions to reliability, security, scalability and robustness in Internet.
Develop applications targeted for Internet using Cloud for real time applications.
Develop distributed applications / tools / technologies.
Understand the design and construction of devices used in Communication Systems.
Address the challenges imposed in different types of Communication Systems
Design and construct various digital communication systems and implement various
sampling and coding techniques.
Use and apply various coding techniques to analyze different communication
systems.
Comprehend how the compression techniques are used in the communication
mediums.
Understand the error control techniques to determining the error during transmission.
Learn and implement error control coding and block codes.
Analyse and solve industry-related problems using cloud computing solutions.

CO2

Design different workflows according to requirements and apply Map Reduce
programming model.

CO3

Design and develop highly scalable cloud-based applications by creating and
configuring virtual machines on the cloud.

CO4
CO5

Use cloud computing tools offered by industry leaders such as Amazon and Google.
Assess cloud Storage systems and Cloud security, the risks involved, its impact.

34

ITE3008

Information Retrieval

CO6

Compare, contrast, and evaluate the key trade-offs between multiple approaches to
cloud system design.

CO7

Design and evaluate a cloud-based system, process, component, or program to meet
the desired needs.

CO1

Apply information retrieval principles to locate relevant information in large
collections of data

CO2

Implement features of retrieval systems for web-based search tasks

CO3

Apply the common algorithms and techniques for information retrieval related to
document indexing and query processing

CO4

Demonstrate a thorough understanding and solid knowledge of the principles and
techniques of human-computer interaction

CO5
CO6
CO7
CO1
CO2
CO3
35

ITE4001

Network and
Information Security

CO4
CO5
CO6
CO7
CO8

36

ITE4002

Network Management
Systems

CO1

Implement graphical user interfaces with modern software tools
Develop and design interactive software systems applications for real time
applications
Design and develop web applications for the effective informational retrieval
Understand the fundamentals of security.
Have a theoretical understanding of the principles underlying cryptography and have
a technical understanding of the main cryptographic concepts and technologies.
Provide data integrity using hashing algorithms.
Sign and verify messages using well known signature generation and verification
algorithms.
Analyze user authentication techniques and provide identity management.
Analyze the cause for classical network attacks and describe the working of advanced
security controls.
Analyze the IP and wireless security.
Apply cryptography and network security technology in practical applications.
Understand the principles of Network management architecture, standards and
models.

CO2
CO3
CO4
CO5
CO6
CO7
CO8

37

38

ITE4003

ITE4004

Internet of Things

Wireless Mobile
Networking

Analyse the network management functional areas and components.
Identify the fault, isolate the network components and enhance the MIBs.
Examine and analyze the models of SNMPv3 protocol.
Apply the network management architectures, standards and models.
Demonstrate the functions of remote network monitoring tools.
Demonstrate the functions to manage open source tools.
Design and conduct experiments related to network tools and interpret data.

CO1

Demonstrate the knowledge of fundamental elements and concepts related to Internet
of Things.

CO2

Analyse the core architectural concepts to meet the challenges in implementing the
connected devices.

CO3

Comprehend the industrial sensors, health sensors, and other sensors and their
programming aspects for the domain specific IoT.

CO4

Use and apply important methods in retrieving the sensor data to the cloud and
perform analytics.

CO5

Provide platforms and methodology for reliability, scalability and robustness in IoT
and M2M system management.

CO6

Solve Real World Problems by developing a prototype, targeted for Cloud and big
data analytics time applications.

CO7

Identify and analyze core concepts of IoT Physical Server and cloud offerings.

CO8

Design and Develop a Domain Specific Application which will address
the contemporary issues, IOT techniques and cloud computing.

CO1

Demonstrate knowledge of the fundamentals of wireless, mobile and next generation
networks

CO2
CO3

Design and implement adhoc wireless networks
Design and choose appropriate MAC protocols for Adhoc networks

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
39

ITE4010

Network Programming,
Protocols and
Standards

CO4
CO5
CO6
CO7
CO8
CO1
CO2

40

EEE1001

Basic Electrical and
Electronics Engineering

CO3
CO4

Design and choose appropriate routing protocols for Adhoc networks based on their
need
Design transport layer protocols for adhoc networks and and provide QoS for
wireless networks
Develop applications using Wireless and Mobile Networking
Comprehend the need of QoS in wireless and mobile networks
Design, implement and evaluate the various protocols and architectures of wireless
and mobile networks
Demonstrate the fundamental knowledge about Network Layer Protocols
Comprehend the basics of network programming models
Provide a basic knowledge of network programming and client server architecture.
Demonstrate the URL and HTTP.
Use and apply the function, services, header formats of TCP and UDP.
Provide solutions using socket programming and UDP sockets.
Use the network standard in wired and wireless networks.
Design and implement the protocols and standards of network programming in real
time applications.
Solve basic electrical circuit problems using various laws and theorems
Analyze AC power circuits and networks, its measurement and safety concerns
Classify and compare various types of electrical machines
Design and implement various digital circuits

CO5

Analyze the characteristics of semiconductor devices and comprehend the various
modulation techniques in communication engineering

CO6

Design and conduct experiments to analyze and interpret data

CO1
CO2
41

MAT1014

Discrete Mathematics
and Graph Theory

CO3

Understand the concepts of groups and application of group codes, use Boolean
algebra for minimizing Boolean expressions

CO4

Learn basic concepts of graph theory, shortest path algorithms, concepts of trees and
minimum spanning tree and graph colouring, chromatic number of a graph

CO5

Solve Science and Engineering problems using Graph theory

CO1
CO2
42

43

Applications of
MAT2002 Differential and
Difference Equations

MAT3004 Applied Linear Algebra

Form truth tables, proving results by truth tables, finding normal forms
Learn proof techniques and concepts of inference theory

CO3

Employ the tools of Fourier series to find harmonics of periodic functions from the
tabulated values
Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems
Know the techniques of solving differential equations

CO4

Understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and digital signal
processing

CO6

Demonstrate MATLAB programming for engineering problems

CO1

Comprehend the abstract concepts of matrices and system of linear equations using
decomposition methods

CO2

The basic notion of vector spaces and subspaces

CO3

Apply the concept of vector spaces using linear transforms which is used in computer
graphics and inner product spaces

CO4
CO5

Applications of inner product spaces, basic tools of cryptography
Use of wavelet in image processing.

44

MAT3005

Applied Numerical
Methods

CO1

Observe the difference between exact solution and approximate solution

CO2

Use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations

CO3
CO4
CO5

Fit the data using interpolation technique and spline methods
Find the solution of ordinary differential equations , Heat and Wave equation
numerically
Apply calculus of variation techniques to extremize the functional and also find
approximate series solution to ordinary differential equations

Programme Name

:

B.A., LL.B (Hons.)

Program Outcomes
PO_01: Having an ability to apply law in addressing social problems.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
PO_03: Having an ability to be socially intelligent with good SIQ (Social Intelligence Quotient)
PO_04: Having Skills of creating unique insights in what is being seen or observed (Higher level
thinking skills which cannot be codified)
PO_05: Having ability to plan a strategy to offer appropriate legal remedy
PO_06: Having ability to provide legal opinion on any legal issues and defend the same before an
impartial tribunal.
PO_07: Having an ability to design new social legislations and suggesting amendments to the
existing legislations.
PO_08: Having computational thinking in relation to socio economic issues.
PO_09: Having Virtual Collaborating ability
PO_10: Having problem solving ability- solving social problems
PO_11: Having a clear understanding of professional and ethical responsibility
PO_12: Having interest in lifelong learning

Programme Specific Outcome (PSO)

1

Demonstrate knowledge and understanding of substantive and procedural
laws including their interplay in contemporary international relations and
politics, modern government, economics, sociology, and technology.

2

Endowed with skillsets, that enables addressing traditional and
contemporary legal issues through analytical, negotiating, interpretative
skill, legal reasoning, and problem-solving.

3

Ability to analyse legal materials and formulate legal briefs for litigation
or for promoting legal compliance with ethical responsibilities related to
the profession.

Course Outcomes
Sl.No.
1

Code
LAW2205

Course
Principles of Modern
Government

CO No.
CO1
CO2
CO3
CO4

2

LAW2207

Law and Social
Transformation

CO1

Course Outcome
Understand the theories and philosophical bases of political obligations
Analyse the complex relationship between the citizens and political
obligation
Understand and apply opinion about the significant developments in the
field of study
Conceptual knowledge regarding origin and philosophical foundation of
political obligation and right to dissent
Understand the importance of the study of sociology in relation to law

3

LAW1214

Colonialism in India

CO2

Knowledge regaridng indian approaches to social and economic problems
in the context of laws a means of social control and change

CO3

Understand the importance of historical and sociological study on the role
of law in bringing about social change

CO4

Understand the formation and practical application of law in the society

CO1
CO2

Understand the basics of colonial past of india
Understand the history of indian administration
Conceptual Knowledge of fundamental indian economic, social and
political challenges
Analyse the basic structure of legal system prevalent in india

CO3
CO4
4

LAW1216

Social Process and
Social Change

CO1
CO2
CO3
CO4

5

LAW1223

Public Finance Theory
and Practice

Understand the basic concepts that unify the discipline, underlie the unity of
humanity, and explain human need progressive chan
Implement knowledge of language, culture and the integration process in
indian society.
analyse the recent trends in of social demography and its related aspects and
its impact.
Understand and attribute the contribution of social science for the
development in the field of sociology and law.

CO1

Understand concepts of public finance

CO2

Analyse the theories of taxation and tax laws

CO3

Understans and intepret public budgeting, differentiate between the taxes
and expenditure of different levels of Governments

CO4

Identify the different litigations possible in the Public finance

6

7

LAW2206

LAW1111

MACRO
ECONOMICS

General English

CO1

Understand the basic concepts of macro economics.

CO2

Illustrate the application of economic reforms and monetary policy

CO3

Understand the concepts of economics of property

CO4

Understand and apply macroeconomic concept among the latest trends

CO1
CO2

8

LAW3205

Political Thought Indian
and Western

CO3

Acquire proficiency levels in LSRW skills in diverse social situations

CO4

Practice grammar and vocabulary effectively
Understand of the theories and philosophical bases of the state and
government.

CO1
CO2
CO3
CO4

9

LAW4206

Public Policy and
Public Administration

English for Lawyers

Analyse the complex relationship between the citizens and their rulers.
Understand the origin and philosophical foundation of law and legal
institutions.
Understand analyse and apply opinion about the significant developments in
the field of study.

CO1

Understand about the structure and functioning of public institutions

CO2
CO3

Understand policy making procedures in india
Knowledge of theoretical basis of public policy and
Analyse the legal frameworks based on principles and theories of public
administration.
Apply negotiation skills and problem solving skills

CO4
LAW2104

Develop competence in the use of language accurately in social as well as
legal contexts
Promote within students a sense of language appropriateness for legal
vocation

CO1

10

11

LAW1115

Moot Court and
Internship

CO2
CO3

Create research skills through advanced communication skills
Apply critical thinking skills

CO4

Appreciate the excerpts from world literature and classic movies.

CO1

Knowledge and understanding of the basic principles and legilations
that influence the area that is the subject matter of moot problem

CO2

Advanced problem solving skills in order to analyse complex fact scenarios
in order to identify the relevant legal issues

CO3
CO4

12

LAW1117

Environmental
Science*

CO5

Developed good inter-personal and argumentative skills to prepare written
and oral presentations both independently and as a member of a team

CO1

Understand the need for eco balance

CO2
CO3
13

LAW1112

Ability to locate, analyse, evaluate, and synthesise materials so as to be able
to undertake advanced legal research
Skill development with respect to written and oral advocacy

Dissertation

Knowledge about global climate change with particular reference to the
indian context
Implement active role In protecting the environment

CO1

Understand about law as a discipline and the functioning of the legal system
through doctrinal and non-doctrinal research.

CO2

Demonstrate an advanced and integrated understanding of the political,
social, historical, philosophical, and economic context

CO3

Apply and analyse multifaceted problems relating to law and legal theory
and make rational and suitable selection

CO4
14

LAW1122

Foreign Languages

CO1
CO2
CO3
CO4

15

LAW6101

Public International
Law

Understand the core concepts of public international law.

CO2

Analyse the legal issues and suggest a solution to the given problem.

CO4
LAW6102

Property Law

Speak in the target language to describe, narrate and carry on spontaneous
conversations about topics
Comprehend the target language with sufficient ability to understand the
main ideas and additional details
Read and understand contextual texts
recognize, appreciate and compare similarities and differences between own
language and the foreign language

CO1

CO3
16

Interpret and execute documentation, articulation and critical assessment of
legal theory and the inferences for policy framing.

CO1
CO2

Understand the role of lawyers in diplomatic relations and capacity to
contribute to ongoing processes of law reform
Analyse the form and functions of international organisations
Explain how rights and interests in land are acquired, protected and
transferred.
Articulate well-argued solutions to complex legal problems referencing
relevant legal authority
appropriately.
.

CO3

Evaluate legal and ethical issues arising in topics of particular contemporary
significance taking account of their social and economic

CO4

Analyse and evaluate the rules governing mortagages, leases, exchanges,
gift and actionable claims rights and liabilities of transfero

17

18

LAW7101

LAW1209

Company Law

MICRO ECONOMICS

CO5

Analyse and evaluate the rules relating concept of easement and kinds of
easement and rights and liabilities of transferor and transfer

CO1
CO2

Knowledge in the general and legal affairs of the company,
Understand the concept of corporate social responsibility,

CO3

Understand and analyse important regulations pertaining to the issue of
shares and the capital raising, possible abuses, liabilities

CO4

apply concepts to seek remedies in regard to the activities of the company

CO1
CO2
CO3

Recognise the fundamental concept of Economic thoughts.
Analyze the consumer behavior in business environment.
Examine the various concepts of production and pricing.
Knowledge to identify optimal decision by integrating the concepts of micro
& macro economics
Understand about law as a discipline and the functioning of the legal
system.

CO4
19

LAW1101

Introduction to Law and
Legal Methods

CO1
CO2

Demonstrate an advanced and integrated understanding of the political,
social, historical, philosophical, and economic conte

CO3

Apply and analyse multifaceted problems relating to law and legal theory
and make rational and suitable selectio

CO4

Interpret and execute documentation, articulation and critical assessment of
legal theory and the inferences for policy framing.

CO5
20

LAW1102

Environment Law

CO1

Develop ability to prepare proper research papers following a accepted
structured pattern.
Recognise the existing loopholes in the system of environment protection
and suggest reforms.

21

22

LAW1103

LAW1104

Labor and Industrial
Law - I

Law of Taxation

CO2

Understand the specialist area of environmental law and associated
disciplinary areas

CO3

Understand and attribute the changes and reforms taking place at the
international level towards environment protection.

CO4

Procedural knowledge regarding pollution control board, national bio
diversity authority and other environmental related authorities

CO1

Understand the legal framework relating to aspects of labour and industrial
law that include social security, labour welf

CO2

Recognising and recalling regulation of laws in various important aspects of
the labour and industrial movements over the years.

CO3

Summarising opinion about the important and contemporary developments
in the field of study.

CO4

Execute and implement one’s own independent and critical assessment of
the legal system’s engagement with working class.

CO1

Comprehensive knowledge of the application of taxation law in india.

CO2

Understand and interpret the importance of the cases arising under taxation
and the present impact of taxing system on indian economy.

CO3

Analyse and execute the legal issues surrounding taxation in india.

CO4

Conceptual knowledge regarding general sales tax and the contemporary
developments in india in comparison with other cou

23

24

LAW1105

LAW1106

Alternative Dispute
Resolution

Professional Ethics and
Professional
Accounting

CO1

Understand alternate dispute mechanisms available in india and around the
globe

CO2

Understand alternate dispute mechanisms available around the globe

CO3

Conceptual and procedural knowledge of the different forms of alternate
dispute mechanism in solving international trade disputes

CO4

Apply different forms of alternate dispute mechanism in solving
international trade disputes

CO1

Understand about the importance of legal profession, the ethical values that
play an immense role and the legal measures that deter

CO2
CO3

25

LAW1107

Drafting, Pleading and
Conveyancing

CO4

Practical knowledge regarding the interview and counselling of clients in a
professional manner and ability to apply the basic principles

CO1

Create outstanding drafting skills for vetting.

CO2

Create outstanding drafting skills for pleadings.
Conceptual and Procedural knowledge of conveyancing rules and
processing.

CO3

LAW1208
26

Political Theory

Recognise and interpret situations of professional dilemmas
Execute appropriate decisions when faced with any dilemma of professional
ethics.

CO4

Understand and apply rules connected therewith which are essential both for
court purposes as well as for other legal forums.

CO1
CO2
CO3

Conceptual knowledge about the theories of the state
Understand machinery of the state, polity and legal concepts
Analyse the functions of the state

27

28

LAW1210

LAW2101

Essentials of Sociology

Law of Torts

CO4
CO1
CO2

Understand and analyse state’s relationship with citizens.
Understand the importance of the study of sociology
Differentiate the various sociological research methods

CO3

Knowledge regarding the interaction between man and society and culture

CO4

Analyze ways in which cultural groups differ and how such differences
position them in relation to one another

CO1

Conceptual knowledge on different kinds of wrongs committed

CO2
CO3
CO4
29

LAW2102

Law of Contract

CO1
CO2

30

LAW2103

Labor and Industrial
Law - II

Apply the remedies given by law and understand the role of judiciary in
widening the scope of tort law.
Conceptual and practical knowledge regarding the law relating to consumer
protection and motor vehicle act
Conceptual and practical knowledge regarding new areas in law of torts like
environmental rights and intellectual property rights
Understand the general principles of law of contract.
Analyze complex legal problems relating to contractual dealings and
identify relevant legal issues.

CO3

Effectively analyze legal problems and apply relevant legal principles.

CO4

Conceptual and practical knowledge of legal reasoning.

CO5

Understand the correct principle of law to solve a factual problem.

CO1

Understand of the legal framework relating to aspects of labour and
industrial law that include social security, labour welfar

CO2
CO3
CO4
31

LAW3101

Special Contracts

CO1
CO2
CO3
CO4
CO5

32

33

LAW3102

LAW3103

Law of Crimes - I
(I.P.C.)

Family Law – I
(Marriage, Legitimacy
and Guardianship)

Understand of the regulation of laws in various important aspects of the
labour and industrial movements over the years.
Understand and apply opinion about the important and contemporary
developments in the field of study
Understand and develop practical knowledge to develop one’s own
independent and critical assessment of the legal system’s engagement with
working class
Apply and analyse specific issues relating to the special contractual
obligations created in the globalised era.
Conceptual knowledge about the limits of the freedom of the parties within
the prescriptions of law in relation to the special forms of contract
Understand and apply relationship of general principles with the special
contracts.
Create legal analysis and argumenting skills.
Understand how law allocates for the economic risks involved in
commercial transactions.

CO1

Understand the elements of crime,

CO2
CO3

Differentiate the nature and kinds of offences
Analyse the applicability of basic concepts

CO4

Understand and apply IPC provision to identify relevant punishments

CO1

Conceptual and procedural knowledge regarding building blocks of family
law;

CO2

To have give a clear, concise working knowledge of family law and before
moving to other aspects in the next semester;

LAW3104

Code of Civil Procedure

34

CO3
CO4

Understand the process of family dispute settlement;
Analyse the foundational aspects of family law;

CO5

understand, analyse and apply the loopholes in the legal and social policy.

CO1

CO4
CO1

Knowledge on procedure to be adopted in civil courts
Conceptual and Procedural knowledge on institution of suit, conduction of
trial, & execution of decree
Conceptual and Procedural knowledge on appeal, reference, review,
revision to various judicial forums
Understand of the limitation act and its application
Understand concepts under constitution of india

CO2

Apply the knowledge gained from the course to current social legal issues

CO3
CO4

Understand and analyse the contemporary challenges
Understanding constitutional remedies

CO1

Procedural knowledge about the procedures to be invoked in criminal cases

CO2
CO3

35

36

LAW4101

LAW4102

Constitutional Law - I

Law of Crimes - II
(Cr.P.C.)

CO2
CO3

37

LAW4103

Jurisprudence

Knowledge of the legal remedies available through the criminal justice
system.
Understand various functionaries and machineries under the criminal justice
system.

CO4

Knowledge regarding reformation and reintegration of offenders in to the
society and authorities functioning under the system.

CO1
CO2
CO3
CO4

Knowledge regarding theoretical foundation in law
Apply legal reasoning skill
Apply legal theories in contemporary issues
Conduct basic doctrinal research

38

LAW4104

Family Law - II

CO1
CO2
CO3
CO4

39

LAW4205

International Relations

CO1
CO2
CO3
CO4

40

LAW5101

Constitutional Law - II

CO1
CO2
CO3
CO4

41

LAW5102

Law of Evidence

Understand the family law system, including core areas of knowledge for
legal practice.
Recognise and be apply concepts to resolve ethical problems in legal
decision-making in resolving problems related to inheritance under various
p
Apply reasoning and critical analysis to generate appropriate and creative
responses to complex legal issues in inheritance
Investigate, evaluate and interpret legal research sources in relation to
different family law system prevailing in india in order to a
Understand international relation, foreign policies adopted by the state and
the issues related to them
A basic knowledge of the historic and contemporary role and effects of
different international actors in the global syst
Apply analytical intellectual tools to examine global issues in the primary
thematic areas.
Conduct original research and formulating creative ideas on important
international topics
Knowledge regarding organization, powers and functions of all the organs
& institutions of the state
Understand of the various principles and
Understand the methods of interpretation of the federal structure and center
& state relations
apply and analyse constitutional law based issues.

CO1

Analyse and define the concept and general nature of evidence, and
understand different types of evidence and court procedu

CO2

Understand the procedures relating admissibility of evidence before the
court.

CO1

Apply and analyze the standard of proof and burden of proof in civil and
criminal cases, and specify types of presumpti
Understand regarding rules of the law of evidence applicable for civil and
criminal trial and thereby enabling students to
Apply law relating to the administration

CO2

Knowledge about administrative authorities, their powers and functions

CO3

Analyse the power of judiciary to review the administrative action

CO4

Analyse the emerging trends in administrative law
Knowledge about the international and national measures in protecting and
promoting intellectual property
Understand the complications involved in the process of attributing
intellectual property rights

CO3
CO4
42

43

LAW5104

LAW1113

Administrative Law

Intellectual Property
Laws

CO1
CO2

44

LAW4004

Service Law

CO3

Understand and apply the legalities and consequences of intellectual
property rights to avoid plagiarism and other IPR related crimes

CO4

Practical understanding regarding the contemporary IPR and related issues

CO1

Conceptual knowledge regarding growth of service law in india.

CO2
CO3
CO4
CO5
CO6

Understand the importance of service and the role of the state in service
law.
Analyse constitutional concerns in the area of service law.
apply and analyse the various aspects of service law by way of statues,
rules, regulations and cases.
Understand the importance of various regulatory bodies in connection with
service law.
Analyse role of service to the state.

45

46

47

LAW4005

LAW4006

LAW4008

Local Self Government
in India

Right to Information

Right to Education

CO1

Conceptual Knowledge about the evolution and development of panchayati
raj system in india, including its political and legal foundations

CO2

Analyze the structure and functions of the panchayati raj institutions and

CO3

Analyse panchayati raj system’s achievements and lacunas

CO4

Understand and analyse panchayati raj system’s programmes and policies

CO2
CO3

Understand the subject and its constitutional relevance in improving civic
sense
Understand of the law of right to information
Procedural knowledge regarding public authorities.

CO4

Apply concepts under right to information act against bad governance

CO1

Understand deeply the legal issues pertaining to the right to education.

CO2

Conceptual knowledge about the government policies on right to education
and its constitutional and legal implications.

CO1

CO3
CO4
48

LAW4009

Media Law

CO1
CO2
CO3

Analyse and apply legal opinions and litigation aspect for the clients whose
rights are affected.
Create socio-legal research outcomes on different dimensions of right to
education
Understand about the linkage between the constitutional law and the
medial law .
Knowledge of the history and current practices related to journalism and
electronic media.
Apply ethical principles to media and media law.

49

LAW4011

Law of International
Organisations

CO4

Understand key concepts in media law such as prior restraint, defamation,
copyright, obscenity, indecency, and journalistic

CO5

Knowledge regarding judicial decisions on media law and the capability to
apply legal reasoning, judicial tests and precedents to specific

CO6

analyse and apply concepts on broad range of freedom of expression issues.

CO1

Understand the functioning of international organizations

CO2

Understand the significance of the international instruments on io’s,

CO3
CO4

Analyse the legal status of io’s,
Analyse the international responsibility of io’s

CO5

Procedural knowledge regarding settlements of disputes involving io’s and

CO6
50

LAW4014

International
Humanitarian Law

CO1
CO2
CO3
CO4

51

LAW4015

Law relating to WTO

CO1
CO2

Apply legal opinion on any functional aspect of a given international
organization
Knowledge regarding theoretical framework of international humanitarian
law, its operational concepts and definitions
Apply laws of armed conflict to the advantage of civilians as well as
combatants
Apply principles of ihl in an innovative way to the new situations like
drone warfare and terrorism in conflict zones
Apply legal opinion on any matter where IHl is involved
Conceptual knowledge of the role of WTO in handling the international
trade
Understand of the importance of the legal instruments in forging economic
cooperation between states

52

LAW4018

Maritime Law

CO3

Understand functioning of the legal instruments in forging economic
cooperation between states

CO4

Knowledge on the contentious issues and challenges before the wto

CO1

Conceptual knowledge regarding the historical background of maritime
codes.

CO2

Knowledge on marine law issues, such as international law of the sea,
collisions, salvage, pilotage, carriage of goods and charter part

CO3
CO4
53

54

LAW4019

Law4022

Law of the Sea

International Criminal
Court

Analyse international conventions and domestic laws on the protection and
preservation of the marine environment.
Apply concepts on legal issues pertaining to sea accidents such as collision,
loss and study of maritime insurance etc.

CO1

Conceptual Knowledge regarding origin and growth of law of the sea

CO2

Understand the importance of law of the sea in the governance of the ocean
resources

CO3

Understand diverse interpretations in regard to maritime delimitations

CO4

Analyze on the various aspects unclos iii on the basis of judicial decisions
and the conduct of the states

CO5

Analyse the importance of various international institutions created to
implement the provisions of the law of the sea convention 198

CO1

Conceptual Knowledge on functioning of icc

CO2

Procedural knowledge on prosecuting the criminals

CO3

Analyse the important decisions of the adhoc tribunals and hybrid courts

55

LAW4027

Trade Secret and
Technology Transfer

CO4

Understand the challenges before icc in prosecuting the head of the states

CO1

Understand the gaps in existing laws in india in the area of trade secret and
the way forward for future decades.

CO2

Understand the international regimes and backgrounds concerning trade
secrets and technology transfer to further pave

CO3

Analyse interlink and contemporary aspects between the climate change and
technology transfer.

CO4

Comprehend the nuances of trade secret and technology transfer.

CO5
56

LAW4031

Patenting Life Forms

CO1
CO2
CO3
CO4

57

LAW4032

Farmers and Breeders
Rights

Understand the growing significance of technology transfer in various
sectors especially in universities and education.
Understand the basics of patents to fully appreciate the role of patents in life
forms.
Analyse the myriad details of life forms and its patenting.
Understand the international environment and its diverse practices of
patenting of life forms.
Analyze the limitations necessary for patenting of life forms.

CO5

Apply scientific temper in relation to contemporary aspects crucial to the
continued existence of humankind through learnings

CO1

Understand the importance of protection relating to the rights accredited to
breeders and farmers in today’s competitive world

CO2

Analyze the statutory provisions of the indian legislation

CO3

Analyze indian and international perspectives based on farmers and
breeders rights through major international instruments

CO4

CO1

Comprehend a way forward for the betterment of future generations of
farmer’s and breeders
Conceptual knowledge about biodiversity protection;

CO2

Analyze rights and liabilities of national and state biodiversity authority;

CO3

Understand merits and demerits of the biodiversity protection

CO4

Knowledge of benefit sharing and access to benefit
Understand international regulation of foreign investment, principles of
international investment law, regional
Analyse underlying policy issues at stake and how they interact with the
existing legal framework; and
Analyse outstanding questions concerning the protection of foreign
investments;
Apply concepts on the main mechanisms for the resolution of disputes
relating to foreign investments
Understand the principal issues that arise in practice
Knowledge of the terms of policy
Understandthe conditions for insurance policy
Procedural knowledge to employ the requisite skills in the insurance law
practice

CO5
58

59

LAW4033

LAW4038

Biodiversity Protection

Investment Law

CO1
CO2
CO3
CO4

60

LAW4043

Insurance Law

CO1
CO2
CO3
CO4

61

LAW4044

Bankruptcy and
Insolvency

Understand and apply concepts for further research, discussion, and
furtherance of rights relating to ethical issues of farmers and breeders

CO1

Conceptual knowledge of bankruptcy and insolvency laws

CO2

Knowledge on international bankruptcy and dispute resolution regarding
cross-border insolvency

62

63

LAW4045

LAW4046

Corporate Finance

Corporate Governance

CO3

Procedural knowledge to be followed in case of corporate insolvency

CO4

Apply concepts of the new insolvency and bankruptcy code, 2016 and its
implication

CO1

Understand the basic idea of the law and practice of corporate finance

CO2

Knowledge of transactions which take place in a corporate environment

CO3

Understand the process of the inflow and outflow of corporate finance

CO4

Understand the normal terms and conditions in large debt and equity
instruments

CO1

Understand the legal framework relating to corporate governance

CO2
CO3
CO4
64

LAW4059

Criminology

CO1
CO2
CO3
CO4

Analyse the major regulatory issues that indian companies will need to
comply
Understand implementation of compliance for effective corporate
governance
Analyse and apply an opinion about the important and contemporary
developments in the field of study
Understand the structure of the criminal justice system in india
Understand the role of legislature, police, judiciary and prison system in
criminal justice administration
Apply perspectives in criminology for analysis of criminal justice system to
foresee multiple factor approach to crime
Analyse and apply actions to combat community, social disorganization and
crime and juvenile delinquency in urban areas unemployment,

65

66

LAW4060

LAW4062

Penology and
Victimology

Women and Criminal
Law

CO1

Knowledge on the kinds of punishments and their impact on the society.

CO2

Conceptual Knowledge on approaches to sentencing, tackling violence
against children,constitutional aspects of the neglected and delinquent.

CO3

Knowledge on law and policy regarding care and protection.

CO4

Understand the decision-making processes regarding victim compensation.

CO1
CO2
CO3
CO4

LAW4067

White Collar Crimes

67

CO1
CO2
CO3

68

LAW4002

Comparative
Constitutional Law

Knowledge about varied areas of intersection with women’s life and
criminal law.
Critically analyse functioning of legal provisions and judicial responses
from the perspe
Apply significant questions about law as a tool for implementing or
dismantling power-laden gender
Analyse reasoned standpoints on important questions about women and
law.
Conceptual Knowledge on evolution of white collar crimes
Understand the typology of white collar crime, international and
transnational issues of organized crimes.
Apply strategies and schemes for tackling such as official deviance,
unconstitutionality of 'third degree' method and

CO4

Apply concepts to identify law enforcement agencies, non-governmental
organizations, and design and management of actions and processes, t

CO1

Understand and differentiate constitutional systems of different countries

CO2

Understand from a comparative perspective of legal structure and concepts
and doctrines that are

69

LAW5002

Woman and Law

CO3

Understand and apply doctrines and values underlying the provisions

CO4

Analyse application of principles from various constitutional systems

CO1

Understand the legal framework relating to women and law.
Understand the regulation of laws in various important aspects of women’s
life in different contexts over the years.
Apply an opinion about the important and contemporary developments in
the field of study
Analyse and apply one’s own independent and critical assessment of the
legal systems engagement with women.
Understand the legal framework relating to the aspects of gender, caste and
law.
Apply an opinion about the important and contemporary developments in
the field of study.
analyse and apply the pressing issues worldwide and in india regarding the
gender, caste and law.

CO2
CO3
CO4
70

LAW5004

Gender Caste and Law

CO1
CO2
CO3

71

LAW5005

Rural Governance

CO4

Apply cognitively the legal aspects regarding gender and caste related cases

CO1

Understand the legal and social frame work of rural governance.

CO2

identify the major schemes that can help in rural development.

CO3

Analyse the contemporary issues governing rural governance.
Theoretical and practical understanding regarding legislative initiatives of
tamil nadu government on rural governance
Theoretical understanding to concept of human rights and criminal justice
system

CO4
72

LAW5007

Criminal Justice and
Human Rights

CO1

CO2

Understand various global and local social and political contexts in which
human rights operate.

CO3

Identify strategies and schemes for tackling such as police atrocities and
custodial torture, violence against women and child

CO1

Understand management of actions in decision-making processes, including
in the contest of contemporary issues.
Understand the general principles of the law of treaties.

CO2

Understand specific international conventions on law of treaties

CO3

Understand of the scope and application of treaties under international law.

CO4

Understand regarding the amendment of treaties
Conceptual knowledge regarding the nature of air & space law in the
international and national context.

CO4
73

74

LAW5010

LAW5011

Law of Treaties

Air and Space Law

CO1
CO2
CO3
CO4

75

LAW5016

Intellectual Property
and Competition Law

CO1
CO2
CO3

Knowledge on institutions dealing with the standard setting in regard to
air & space law at the national and international levels.
Knowledge on institutions dealing with the regulatory issues concerning
civil aviation and space exploration.
Critically analyse and apply appropriate legal services needed for the
emerging areas in air transport and space acti
Knowledge on the core principles of both intellectual property and
competition law;
Understand on the international scenario in the area of ipr’s and competition
policies particularly relevant to intern
Analyse the relevance and functions of various ip authorities for future
litigation purposes

76

LAW5022

Environment and
Human Rights

CO4

Practical understanding regarding drafting and framing of trade agreements
and policy implementation

CO1

Knowledge on the nexus between environment and human rights.

CO2
CO3

77

78

LAW5024

LAW5034

India and International
Law

Capital Market and
Securities Regulations

Knowledge of the violation of environmental law in the context of human
rights.
Knowledge of remedial measures for exploitation of natural resources and
environmental degradation.

CO4

Understand the concept of sustainable development and enlarging the
environmental values with developmental needs.

CO1

Understand the legal framework of india and reception of international law
in india.

CO2

Analyse principles that can be applied on contemporary issues

CO3

Understand and analyse the application of international law at the municipal
level.

CO4

Analyse and apply one’s own independent and critical assessment of the
legal system’s engagement with international law

CO1
CO2
CO3
CO4

Understand the various instruments of resource mobilization from the
capital markets;
Understand the legal framework relating to the regulation of the capital
markets
Analyse the major regulatory issues that indian companies will need to
comply before offering a new instrument i
Analyise and apply opinion about the important and contemporary
developments in the field of study.

79

LAW5035

International
Commercial Arbitration

CO1

Understand the fundamentals and evolution of the concept of arbitration as a
dispute resolution mechanism

CO2

Understand the general principles of international commercial arbitration;

CO3
CO4
80

LAW5036

Law relating to Mergers
and Acquisition

CO1

LAW5037

Patent Drafting and
Specification Writing

CO3
CO4
CO1

Understand the mode of acquisition of patent

CO2
CO3
CO4
82

LAW5038

Cyber Law

Understand the language and process of mergers and acquisitions.
Apply skill to identify major m&a issues worth attention especially those
that involve indian companies.
Analyze m&a transaction rigorously.
Analyse and apply opinions about a proposed deal.

CO2

81

Understand and analyse the judicial attitude of courts in india towards
commercial arbitration;
Analyse the development of commercial arbitration and its use as an
effective tool for promoting commerce in india.

CO1

Procedural knowledge on drafting and practical ways of submission of
application;
Analyze the pros and cons for specification method;
Apply skills of patent drafting in a systematic way.
Understand the web generations and evolution of cyber space as a social
relevant platform

CO2

Understand the concept and scope of cyber laws critically and evaluate
ongoing developments in law relating to information technologie

CO3

Practical knowledge regarding different cyber crimes

CO4

Apply the information technology act 2000, and relevant legal norms on the
regulation of cyber space in international arena.

83

LAW5039

Intellectual Property
Law

CO1
CO2
CO3

84

85

LAW4068

LAW4037

Conceptual knowledge on intellectual property law principles (including
copyright, patents, designs and trademarks) and its applicability to real
Analyse the social impact of intellectual property law and policy is also an
outcome of the course;
Knowledge on ethical and professional issues which arise in the context of
intellectual property law;

CO4

Apply skills to critically evaluate the area of intellectual property law and
identify areas of reform particularly in relation to business

CO1

To have a firm understanding of the basic rules and principles for protecting
privacy and personal information, particularly as laid down in the UK,
USA, and international instruments.

CO2

Develop a good understanding of local and international regulation of data
protection laws.

CO3

Facilitate a good understanding of the rationale and regulatory logic of such
policies along with the various technological challenges that they face.

CO4

Address legal-regulatory issues related to freedom of expression and crossnational character of organizational transactions.

CO5

Learn about the potential for technological development that threatens and
enhance privacy protection.

CO1

Knowledge of the principles and practice of banking system in India.

Data Protection Law

Banking Law

86

LAW4069

CO2

Identify and understand the legal and regulatory issues concerning banks

CO3

Analyze relations of a banker with a customer and identify relevant legal
issues.

CO4

Develop knowledge to apply relevant principles in practice.

CO5

Understand the emerging dimensions of banking operations.

CO1

Analyze core concepts involved in the interface between Science,
Technology and Human Rights and Law

Technology and Law

CO2

87

LAW4070

International Taxation
Laws

Understand legal aspects of Medical Science, bio technology, nuclear
technology, Information Technology, IPR and technology and Cyber
Crimes

CO3

Formulate policy framework for grey areas related to science, technology
and law in India.

CO4

Ability to analyze and compare legislations of different jurisdictions
relating to
Medical Science, bio technology, nuclear technology,
Information Technology, IPR and technology and other newer technologies.

CO1

A clear understanding of how the concept of international taxation works

88

89

LAW4010

LAW4065

Citizenship &
Emigration Law

Comparative Criminal
Procedure

CO2

Thorough knowledge about municipal and international law relating to
international taxation

CO3

Comprehensive knowledge regarding the taxation of NRIs

CO4

Knowledge about the preventive measures available in the International law
and municipal laws for the tax avoidance and evasion

CO5

An overall understanding about the jurisdictional issues, dispute resolution,
reliefs available and the method of collection tax under international
taxation
A thorough understanding of the Citizenship and Emigration laws

CO1

CO2

Analyze complex legal problems relating to citizenship and emigration laws
and identify relevant legal issues.

CO3

Required skills to effectively solve legal issues on citizenship by applying
relevant legal principles.

CO1

The knowledge of the history and different types of criminal justice system

CO2

Ability to critically examine various authorities, their powers, role of courts,
hierarchy of the
courts and administration of criminal justice by the courts

90

LAW4048

CO3

Deeper knowledge of international criminal justice system and correction
methods

CO4

Ability to identify the procedure involved in pre-trial, post-trial, and appeal
and current
Trends

CO1

Knowledge of the significant role of law in the regulation of competition in
India in the light
of Competition Act, 2002

CO2

Ability to analyze various legal mechanisms to ensure competition in the
market and its
enforceability

Competition Law

CO3

CO4
91

LAW4052

Equity and Trust

Capability to understand the powers and functions of regulatory body and
the significance of
competition advocacy and competition policy
Knowledge to identify and understand international competition law and
modern legal
developments.

CO1

Knowledge of Law of Equity and Trust and its application to the legal
system.

CO2

Knowledge on the types of trusts and identify their main distinctive features
and purposes.

CO3

The ability to Identify and apply relevant statutory frameworks to the law of
trusts and Equity.

92

93

94

LAW4066

LAW4039

LAW4003

Financial and Systemic
Frauds

Financial Market
Regulation

Gender Justice and
Feminist Jurisprudence

CO4

Ability to critical analyse of the societal impact of the law of equity and
trusts.

CO5

Knowledge of Fiduciary relationships with kinds and principles.

CO1

Knowledge of the fundamental concepts to law relating to financial fraud
and Criminological approach to financial crimes.

CO2

Deeper understanding of the various theories associated with financial
frauds and
Unethical Practices in Public Sector

CO3

Ability to identify and apply the legal provisions dealing with financial
frauds under Money Laundering Act, Bank frauds, Securities Frauds,
Insurance Frauds.

CO1

Knowledge of the various instruments of resource mobilization from the
financial markets;

CO2

Ability to understand the legal framework relating to the regulation of the
financial market

CO3

Ability to identify the major regulatory issues that Indian companies will
need to comply before
offering a new instrument in the markets;

CO1

Knowledge on the basic analytical concepts relevant to Gender Justice.

95

96

LAW4017

LAW4021

International Dispute
Resolution Bodies

International Refugee
Law

CO2

Capability to critically analyze functioning of legal instruments and judicial
responses in
creating gender based society.

CO3

Knowledge on basic analytical concepts relevant to feminist legal theory.

CO4

Ability to engage in critical analysis and discussion of feminist legal
scholarship, strategy
and litigation.

CO1

Ability to appreciate the social relevance and historical context of DR
models prevalent in the Western and other social settings.

CO2

Ability to describe the theoretical models of dispute resolution and identify
their operation in both legal and social contexts

CO3

Skills to apply ADR theory in varied practical contexts - international,
industrial, and socio political

CO1

demonstrate knowledge and awareness of the various sources, institutions
and procedures in
the field of international refugee law

CO2

critically appraise the theoretical debates in the field

CO3

engage in critical legal analysis of the practice of judicial and other
institutions

97

98

LAW4035

LAW4041

CO4

critically reflect on the role of the law in shaping the experiences of
refugees and asylum
seekers, including the protection of their rights

CO5

carry out independent research in the field of refugee law and policy using
both library-based
and electronic resources.

CO1

Ability to analyze the Indian Patent Act, 1970, in the light of
pharmaceutical patents and the policy
adopted by it.

CO2

Identify the Implications of Pharmaceutical Patents on Access to Essential
Medicines, Health and
Innovation.

CO3

To analyse the interface of IPR and Pharma Industry

CO1

Knowledge on the laws pertaining to carriage of goods by land, sea and air.

CO2

Knowledge of global trends and developments in the arena of laws
pertaining to carriage.

CO3

Knowledge of the roles and responsibilities of stakeholders.

CO4

Capability to examine the challenges faced in the carriage of goods within
the national frontiers
as well as cross-border exchanges and critically evaluates contemporary
issues for designing a
way forward.

IPR in Pharma Industry

Law of Carriage

99

100

101

LAW4055

LAW4053

LAW4061

Law on infrastructure
Development

CO1

Knowledge of various issues involved in infrastructure development

CO2

Ability to understand the modes of investment in the infrastructure in India

CO3

Knowledge of the legal issues involved in infrastructure development

CO4

Capability to examine the role of government and sector specific regulators
in infrastructure development

CO1

Knowledge of the significant role of project finance and methods of raising
project finance in India and its statutry regulations.

CO2

Ability to understand the major project finance provders and their regulation
in India.

CO3

Capability to examine the taxation benefits of project finance and the
recovery proceedings of stressed assess in project finance

CO4

Knowledge of International project finance and the regulation of project
finance in other jurisdictions.

CO1

Knowledge of the need for differential treatment and protection of children

Law on Project Finance

Offences against Child
& Juvenile Offence

CO2

Knowledge of national and international safeguards for children

CO3

Capability to analyse the Juvenile justice Act and laws punishing the
offences against child
Ability to identify and suggest preventive and rehabilitative measures

CO4
102

LAW4058

Prison Administration
CO1

Ability to evaluate the contemporary Prison System-their policies and
practices and explain how rights and interests of Prisoners are protected.

CO2

Capacity to suggest solutions to complex legal problems referencing
relevant legal authority appropriately.

CO3
103

LAW4064

Probation and Parole
CO1

Ability to evaluate legal and ethical issues arising in topics of particular
contemporary significance.

Knowledge on the scope of parole and probation
Knowledge on various laws involved in the probation of offenders

CO2

CO3

CO4
104

105

LAW5017

LAW5028

Business and Human
Rights

Constitutional
Interpretation and
Social Justice

Ability to examine the role of judiciary in probation and parole
Capability to analyse the various correctional methods and methods of re
socialization.

Knowledge of links between Business Practices and Human Rights
CO1

CO2

Knowledge of global trends and developments in the arena of Business and
Human Rights

CO3

Knowledge of existing international instruments, legal framework in India
and other countries.

CO4

Ability to examine the challenges in protection and remediation of human
rights violations caused due to business activities and critically evaluate
contemporary issues for designing a way forward

CO1

Knowledge on the concept of Social Justice provided in the Constitution of
India

CO2

The knowledge of the measures taken by government through their power
of policy making to render social justice in the society.

CO3

Ability to understand about the role of judiciary in rendering justice through
various judicial decisions.

CO4

CO5
106

LAW5009

Discretionary Justice
and Rule of Law

CO1

CO2

CO3
107

LAW5025

Global Administrative
Law

CO1

Ability to understand practical problems faced by the vulnerable groups and
the need for affirmative actions in a pluralistic society like India.
Capability to evaluate the effectiveness of affirmative action taken by the
government.

Knowledge on the origins of Rule of Law, the significance of its principles,
challenges in implementing the Rule of Law.

Ability to understand the nuances of discretionary justice and its impact on
the judiciary.
Capability of ethically involve in protecting and promoting judicial
independence by advocating the Rule of Law.

Knowledge of the building blocks of Global Administrative Law
Working knowledge of Global Administrative Law

CO2
Knowledge of the process and development of Global Administrative Law
CO3

CO4

Capability of critically think on foundational aspects of Global
Administrative Law

108

LAW5026

Government Regulation
of Industry

CO1

CO2

CO3

CO4
109

110

LAW5023

LAW5014

Rights of the Accused
under National and
International Legal
System

Scientific Evidence in
Criminal Trial

CO1

Knowledge of the significant role of Industry and industrial laws in India
Knowledge of the trade union, standing orders, payment of wages, dispute
resolution mechanism and other social security providers and their
regulation in India
Knowledge of social security, occupational Safety, health and working
conditions in industries in India
Knowledge of other significant legal regulations of industries in India

Capability to evaluate the rights of the accused under National and
International System

CO2

Ability to articulate well-argued solutions to complex legal problems
referencing relevant legal authority appropriately.

CO3

Skills to evaluate legal and ethical issues arising in topics of particular
contemporary significance.

CO1

The ability to provide the court with new insight which is likely to be
outside a judge’s knowledge and experience.

CO2

CO3

111

LAW5001

CO4

CO1

Knowledge of the core concepts of Sports Law.

Sports Law

CO3

CO4

LAW5015

The ability to understand the extent and quality of the data on which the
experts opinion is based, and the validity of the methods by which they
were obtained.
Ability to apply concepts and principles of scientific evidence admissibility
to real world cases.

CO2

112

The skill in presenting the evidence which gives the court the help it needs
in forming its conclusions.

Trade in Intellectual
Proerty

Knowledge on the developments of Sports Law and policies
Ability to reason out need of State intervention in private sphere of sporting
activities
Ability to identify the legal issues of Sports.

CO5

Capability to comprehend rights, interests and obligations of different
stakeholders in sports.

CO1

Knowledge on core concepts involved in the interface between trade and the
various types of IP.

113

LAW6114

Defense and Strategic
Studies

CO2

Knowledge on the legal aspects of the numerous trade agreements that
address the various types of IP.

CO3

Ability to analyze and compare legislation of different jurisdictions relating
to trade and the various types of IP.

CO1

CO2

CO3
114

LAW5041

Energy Law

CO1

Knowledge on concepts of defence and strategic studies.

The ability to critically analyse the theories.

Capability to understand the global conflict and strategy.

Ability to advise the energy market stakeholders with respect to regulatory
requirements.

CO2

Capability to negotiate investments and agreements with respect to energy
markets.

CO3

Ability to advocate litigation and arbitration related to the stakeholders of
energy services.

CO4

Ability to solicit and devise strategy for CSR projects involving energy and
climate policies.

115

LAW6115

Indian Legal System

CO5

Knowledge on assess and perform due diligence or energy services and risk
management for energy firms based on regulatory challenges.

CO1

Ability to examine the building blocks of Indian legal system;

CO2

CO3

CO4
116

LAW6116

Sociology of Law

CO1

CO2

Clear, concise working knowledge of Indian Legal system

Knowledge on the process and development of Indian legal system;

Capability to think critically on intrinsic aspects of Indian Legal System;

Have an understanding of the core concepts and theories underlying
sociology of law.
Develop a comprehensive understanding of key theories and perspectives in
the field of sociology of law

CO3

Have a detailed insight into the inter-disciplinary aspect of law and
sociology.

CO4

Critically analyse judgements from a sociological perspective.

117

118

LAW6113

LAW6111

Intrepretation of
Statutes

CO1

The students will be prepared to interpret statutory provisions, both general
as well as specific

CO2

To use various aids to interpretation, both internal and external

CO3

To adopt particular rules of construction in case of conflicting statutory
provisions.

Law and Psychology

Describe the process of jury selection
CO1
Discuss myths and truths about criminal profiling
CO2
Discuss our ability to tell whether someone is telling the truth
CO3

CO4
119

LAW6112

Legal and
Constitutional History

CO1

Gain an understanding of Legal counseling and reasoning

Know the basics of past judicial system in India.
Understanding the history of indian constitution.

CO2

Knowledge of fundamental laws, policies, legal system etc.
CO3

CO4

Knowledge of the basic structure of legal system prevalent in India

Programme Name

:

B.B.A., LL.B (Hons.)

Program Outcomes
PO_01: Having an ability to apply law in addressing social problems.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
PO_03: Having an ability to be socially intelligent with good SIQ (Social Intelligence Quotient)
PO_04: Having Skills of creating unique insights in what is being seen or observed (Higher level thinking skills
which cannot be codified)
PO_05: Having ability toplan a strategy to offer appropriate legal remedy
PO_06: Having ability to provide legal opinion on any legal issues and defend the same before an impartial tribunal.
PO_07: Having an ability to design new social legislations and suggesting amendments to the existing legislations.
PO_08: Having computational thinking in relation to socio economic issues.
PO_09: Having Virtual Collaborating ability
PO_10: Having problem solving ability- solving social problems
PO_11: Having a clear understanding of professional and ethical responsibility
PO_12: Having interest in lifelong learning

PROGRAMME SPECIFIC OUTCOMES

1

Demonstrate knowledge and understanding of substantive and procedural laws
including expertise in business administration principles required to run and support
a corporate unit.

2

Endowed with practical skills for creating, managing, and developing innovative
business ideas with high growth potential and to resolve complicated business
problems using legal reasoning and problem solving.

3

Ability to analyse, synthesize information to formulate a legal opinion, and prepare a
legal brief for dispute resolution including arbitration and mediation required for the
business.

COURSES OUTCOME
Code
LAW4301

Course
Business policy and
Strategic Management

CO No.
CO1
CO2
CO3
CO4

Course Outcome
Understand of the environment of business
Develop and prepare organizational strategies that will be effective for the current
business environment
Know the techniques for formulation and implementation of Business policy and
strategy
Students’ ability to craft competitive strategies in midst of competitive national &
global business environment

LAW1113

Intellectual Property
Law

CO1
CO2
CO3

LAW1304

LAW2302

Business Statistics

Cost And Management
Accounting

LAW1302

Financial Accounting

Financial Mangement

Analyse the social impact of intellectual property law and policy is also an outcome of
the course;
Knowledge on ethical and professional issues which arise in the context of intellectual
property law;

CO4

Apply skills to critically evaluate the area of intellectual property law and identify areas
of reform particularly in relation to business

CO1

Identify statistical tools needed to solve various business problems.

CO2

Compute measures of location and dispersion.

CO3

Apply discrete and continuous probability distributions to various business problems.

CO4

Apply skill of performing the calculations needed for various methods of analysis.

CO1

Understand the concepts of management accounting

CO2
CO3

Prepare and understand the Final accounts and Ration analysis
Understand Cash flow and Fund flow statements,
Understand the concepts of Marginal Costing, Standard Costing etc. in Business
Applications.

CO4
LAW1305

Conceptual knowledge on intellectual property law principles (including copyright,
patents, designs and trademarks) and its applicability to real

CO1

Understand accounting concepts

CO2
CO3

Knowledge about final accounts.
Understand aspects about BRS

CO4

Understand the partnership accounts from admission to retirement.

CO1

Understand financial management and techniques of investment analysis and leasing
decision

LAW3301

LAW1301

LAW2301

Human Resource
Management

Managerial Economics

Marketing
Management

CO2

Knowledge about cost of capital, capital structure and leverage.

CO3
CO4

Understand the dividend policy.
Knowledge about the working capital management

CO1

Knowledge of aspects of Human Resource Management in an organization

CO2

Understand the process of Acquisition, Recruitment and Selection

CO3
CO4
CO1

Analyse and apply design Training and Development process
Analyze methods of performance appraisal and compensation
Understand the basic concepts of Economics

CO2

Understand the concept of consumer behaviour, production and cost function

CO3

Analyse and apply relevance of economics in business decisions

CO4

Knowledge of economic tools for business analysis

CO1

Understand the key marketing concepts and skills

CO2

Develop marketing strategies to achieve company’s objectives
Apply 4 P’s frame to help define the marketing elements needed for a successful
product offering.

CO3

LAW3302

LAW2303

Operations Research In
Management

Organizational Behavior

CO4

Apply an effective marketing plan to promote a company’s product and/or service.

CO1

Analyse and apply decisions based on the various quantitative tools that is being taught

CO2

Knowledge of strategies in various manufacturing and service sectors.

CO3

Solve and analyze problems using different forecasting techniques.

CO4
CO1

Develop new models of operations
Understand OB & foundation of Individual Behaviour

LAW1303

Principles Of
Management

CO2

Understand and apply knowledge of personality, perception learning, value, attitude
and Motivation as a component of Individual Behaviour.

CO3

Appreciate importance of learning behaviour of people in an organization.

CO4

Understand the ways by which organization is affected by people’s behaviour

CO1

Understand basic concepts of Management

CO2

Apply the concepts of Management to various kinds of Organizations

CO3
CO4
LAW1111

LAW2104

LAW1115

General and Legal
English

English for Lawyers

Moot Court and
Internship

Understand the functions of Management, Organizational structure, Motivational
theories
Understand the Authority, Responsibility, Communication process and to apply
Management Tools

CO1

Competence in the use of language accurately in social as well as legal contexts

CO2

Promote within students a sense of language appropriateness for legal vocation

CO3

Acquire proficiency levels in LSRW skills in diverse social situations

CO4
CO1
CO2
CO3

Practice grammar and vocabulary effectively
Apply negotiation skills and problem solving skills
Create research skills through advanced communication skills
Apply critical thinking skills

CO4

Appreciate the excerpts from world literature and classic movies.

CO1

Knowledge and understanding of the basic principles and legilations that influence the
area that is the subject matter of moot problem

CO2

Advanced problem solving skills in order to analyse complex fact scenarios in order to
identify the relevant legal issues

CO3
CO4

LAW1117

LAW1112

LAW1122

Environmental Science*

Dissertation

Foreign Languages

CO5

Developed good inter-personal and argumentative skills to prepare written and oral
presentations both independently and as a member of a team

CO1

Understand the need for eco balance

CO2

Knowledge about global climate change with particular reference to the indian context

CO3

Implement active role In protecting the environment

CO1

Understand about law as a discipline and the functioning of the legal system through
doctrinal and non-doctrinal research.

CO2

Demonstrate an advanced and integrated understanding of the political, social,
historical, philosophical, and economic context

CO3

Apply and analyse multifaceted problems relating to law and legal theory and make
rational and suitable selection

CO4

Interpret and execute documentation, articulation and critical assessment of legal
theory and the inferences for policy framing.

CO1
CO2
CO3
CO4

LAW1118

Internship - I

Ability to locate, analyse, evaluate, and synthesise materials so as to be able
to undertake advanced legal research
Skill development with respect to written and oral advocacy

Speak in the target language to describe, narrate and carry on spontaneous
conversations about topics
Comprehend the target language with sufficient ability to understand the main ideas
and additional details
Read and understand contextual texts
recognize, appreciate and compare similarities and differences between own language
and the foreign language

CO1

Apply the knowledge and skills learned in the classroom, and to develop new skills by
being involved in actual cases and legal consultancy.

CO2

Structure and sustain concise and cohesive written arguments for a legal practice.

LAW1101

Introduction to Law and
Legal Methods

CO3

Analyse the impact of law from policy perspectives and in the context of social and
cultural diversity

CO4

Develop contact with the legal community which may lead to career opportunities

CO1
CO2
CO3
CO4
CO5

LAW1102

Environment Law

CO1

Labor and Industrial
Law - I

Demonstrate an advanced and integrated understanding of the political, social,
historical, philosophical, and economic conte
Apply and analyse multifaceted problems relating to law and legal theory and make
rational and suitable selectio
Interpret and execute documentation, articulation and critical assessment of legal
theory and the inferences for policy framing.
Develop ability to prepare proper research papers following a accepted structured
pattern.
Recognise the existing loopholes in the system of environment protection and suggest
reforms.

CO2

Understand the specialist area of environmental law and associated disciplinary areas

CO3

Understand and attribute the changes and reforms taking place at the international
level towards environment protection.

CO4
LAW1103

Understand about law as a discipline and the functioning of the legal system.

CO1
CO2
CO3

Procedural knowledge regarding pollution control board, national bio diversity
authority and other environmental related authorities
Understand the legal framework relating to aspects of labour and industrial law that
include social security, labour welf
Recognising and recalling regulation of laws in various important aspects of the labour
and industrial movements over the years.
Summarising opinion about the important and contemporary developments in the field
of study.

LAW1104

LAW1105

Law of Taxation

Alternative Dispute
Resolution

CO4

Execute and implement one’s own independent and critical assessment of the legal
system’s engagement with working class.

CO1

Comprehensive knowledge of the application of taxation law in india.

CO2

Understand and interpret the importance of the cases arising under taxation and the
present impact of taxing system on indian economy.

CO3

Analyse and execute the legal issues surrounding taxation in india.

CO4

Conceptual knowledge regarding general sales tax and the contemporary
developments in india in comparison with other cou

CO1

Understand alternate dispute mechanisms available in india and around the globe

CO2

Understand alternate dispute mechanisms available around the globe

CO3

Conceptual and procedural knowledge of the different forms of alternate dispute
mechanism in solving international trade disputes

CO2

Apply different forms of alternate dispute mechanism in solving international trade
disputes
Understand about the importance of legal profession, the ethical values that play an
immense role and the legal measures that deter
Recognise and interpret situations of professional dilemmas

CO3

Execute appropriate decisions when faced with any dilemma of professional ethics.

CO4

Practical knowledge regarding the interview and counselling of clients in a professional
manner and ability to apply the basic principles

CO1

Create outstanding drafting skills for vetting.

CO2

Create outstanding drafting skills for pleadings.

CO4
LAW1106

LAW1107

Professional Ethics and
Professional Accounting

Drafting, Pleading and
Conveyancing

CO1

LAW2101

Law of Torts-Consumer
Protection and motor
Vehicles Act

CO3

Conceptual and Procedural knowledge of conveyancing rules and processing.

CO4

Understand and apply rules connected therewith which are essential both for court
purposes as well as for other legal forums.

CO1

Conceptual knowledge on different kinds of wrongs committed

CO2
CO3
CO4
LAW2102

Law of Contract

CO1
CO2

Labor and Industrial
Law - II

Conceptual and practical knowledge regarding new areas in law of torts like
environmental rights and intellectual property rights
Understand the general principles of law of contract.
Analyze complex legal problems relating to contractual dealings and identify relevant
legal issues.

CO3

Effectively analyze legal problems and apply relevant legal principles.

CO4

Conceptual and practical knowledge of legal reasoning.

CO5
LAW2103

Apply the remedies given by law and understand the role of judiciary in widening the
scope of tort law.
Conceptual and practical knowledge regarding the law relating to consumer protection
and motor vehicle act

CO1
CO2
CO3

Understand the correct principle of law to solve a factual problem.
Understand of the legal framework relating to aspects of labour and industrial law that
include social security, labour welfare
Understand of the regulation of laws in various important aspects of the labour and
industrial movements over the years.
Understand and apply opinion about the important and contemporary developments in
the field of study

CO4
LAW3101

Special Contracts

CO1
CO2

Conceptual knowledge about the limits of the freedom of the parties within the
prescriptions of law in relation to the special forms of contract

CO3

Understand and apply relationship of general principles with the special contracts.

CO4

CO1
CO2
CO3

Create legal analysis and argumenting skills.
Understand how law allocates for the economic risks involved in commercial
transactions.
Understand the elements of crime,
Differentiate the nature and kinds of offences
Analyse the applicability of basic concepts

CO4

Understand and apply IPC provision to identify relevant punishments

CO1

Conceptual and procedural knowledge regarding building blocks of family law;

CO5
LAW3102

LAW3103

Law of Crimes - I (I.P.C.)

Family Law – I
(Marriage, Legitimacy
and Guardianship)

CO2
CO3
CO4
CO5
LAW3104

Code of Civil Procedure
and Limitation

Understand and develop practical knowledge to develop one’s own independent and
critical assessment of the legal system’s engagement with working class
Apply and analyse specific issues relating to the special contractual obligations created
in the globalised era.

CO1
CO2
CO3

To have give a clear, concise working knowledge of family law and before moving to
other aspects in the next semester;
Understand the process of family dispute settlement;
Analyse the foundational aspects of family law;
understand, analyse and apply the loopholes in the legal and social policy.
Knowledge on procedure to be adopted in civil courts
Conceptual and Procedural knowledge on institution of suit, conduction of trial, &
execution of decree
Conceptual and Procedural knowledge on appeal, reference, review, revision to various
judicial forums

LAW4101

LAW4102

Constitutional Law - I

Law of Crimes - II
(Cr.P.C.)

CO4
CO1

Understand of the limitation act and its application
Understand concepts under constitution of india

CO2

Apply the knowledge gained from the course to current social legal issues

CO3
CO4

Understand and analyse the contemporary challenges
Understanding constitutional remedies

CO1

Procedural knowledge about the procedures to be invoked in criminal cases

CO2

Knowledge of the legal remedies available through the criminal justice system.

CO3

Understand various functionaries and machineries under the criminal justice system.

CO4

Knowledge regarding reformation and reintegration of offenders in to the society and
authorities functioning under the system.

LAW4103

Jurisprudence

CO1
CO2
CO3
CO4

Knowledge regarding theoretical foundation in law
Apply legal reasoning skill
Apply legal theories in contemporary issues
Conduct basic doctrinal research

LAW4104

Family Law - II

CO1

Understand the family law system, including core areas of knowledge for legal practice.

CO2

Recognise and be apply concepts to resolve ethical problems in legal decision-making
in resolving problems related to inheritance under various p

CO3

Apply reasoning and critical analysis to generate appropriate and creative responses to
complex legal issues in inheritance

CO4

Investigate, evaluate and interpret legal research sources in relation to different family
law system prevailing in india in order to a

LAW5101

Constitutional Law - II

CO1
CO2

Knowledge regarding organization, powers and functions of all the organs &
institutions of the state
Understand of the various principles and

CO3
CO4
LAW5102

Law of Evidence

CO1

Analyse and define the concept and general nature of evidence, and understand
different types of evidence and court procedu

CO2

Understand the procedures relating admissibility of evidence before the court.

CO1

Apply and analyze the standard of proof and burden of proof in civil and criminal cases,
and specify types of presumpti
Understand regarding rules of the law of evidence applicable for civil and criminal trial
and thereby enabling students to
Apply law relating to the administration

CO2

Knowledge about administrative authorities, their powers and functions

CO3

Analyse the power of judiciary to review the administrative action

CO4

Analyse the emerging trends in administrative law

CO1

Understand the role of ethics in shaping the business activities;

CO2

Knowledge regarding the theoretical framework of business ethics;

CO3
CO4
LAW5104

LAW5301

Administrative Law

BUSINESS ETHICS &
CORPORATE SOCIAL
RESPONSIBILITY

CO3
CO4
CO5
LAW6101

Public International Law

Understand the methods of interpretation of the federal structure and center & state
relations
apply and analyse constitutional law based issues.

Analyze the various ethical decisions that are applied in the modern day corporate
world;
Understand about the flaunting of ethics by corporate and the issues faced by the
stakeholders and

CO1

Analyze ways of ingraining business ethics in the corporate world.
Understand the core concepts of public international law.

CO2

Analyse the legal issues and suggest a solution to the given problem.

CO4

Understand the role of lawyers in diplomatic relations and capacity to contribute to
ongoing processes of law reform
Analyse the form and functions of international organisations

CO1

Explain how rights and interests in land are acquired, protected and transferred.

CO3

LAW6102

Property Law

CO2
CO3
CO4

LAW7101

LAW4004

Company Law

Service Law

Articulate well-argued solutions to complex legal problems referencing relevant legal
authority
appropriately.
.
Evaluate legal and ethical issues arising in topics of particular contemporary
significance taking account of their social and economic
Analyse and evaluate the rules governing mortagages, leases, exchanges, gift and
actionable claims rights and liabilities of transfero

CO5

Analyse and evaluate the rules relating concept of easement and kinds of easement
and rights and liabilities of transferor and transfer

CO1

Knowledge in the general and legal affairs of the company,

CO2

Understand the concept of corporate social responsibility,

CO3

Understand and analyse important regulations pertaining to the issue of shares and the
capital raising, possible abuses, liabilities

CO4

apply concepts to seek remedies in regard to the activities of the company

CO1

Conceptual knowledge regarding growth of service law in india.

CO2

Understand the importance of service and the role of the state in service law.

CO3

Analyse constitutional concerns in the area of service law.

CO4
CO5

apply and analyse the various aspects of service law by way of statues, rules,
regulations and cases.
Understand the importance of various regulatory bodies in connection with service
law.

LAW4005

LAW4006

LAW4008

LAW4009

Local Self Government
in India including
Panchayat
Administration

Right to Information

Right to Education

Media &Law

CO6

Analyse the role of service to the state.

CO1

Conceptual Knowledge about the evolution and development of panchayati raj system
in india, including its political and legal foundations

CO2

Analyze the structure and functions of the panchayati raj institutions and

CO3

Analyse panchayati raj system’s achievements and lacunas

CO4

Understand and analyse panchayati raj system’s programmes and policies

CO1

Understand the subject and its constitutional relevance in improving civic sense

CO2
CO3

Understand of the law of right to information
Procedural knowledge regarding public authorities.

CO4

Apply concepts under right to information act against bad governance

CO1

Understand deeply the legal issues pertaining to the right to education.

CO2

Conceptual knowledge about the government policies on right to education and its
constitutional and legal implications.

CO3

Analyse and apply legal opinions and litigation aspect for the clients whose rights are
affected.

CO4

Create socio-legal research outcomes on different dimensions of right to education

CO1

Understand about the linkage between the constitutional law and the medial law .

CO2
CO3

Knowledge of the history and current practices related to journalism and electronic
media.
Apply ethical principles to media and media law.

CO4

LAW4011

LAW4014

LAW4015

Law of International
Organisations

Introduction to
International
Humanitarian Law

Law relating to WTO

Understand key concepts in media law such as prior restraint, defamation, copyright,
obscenity, indecency, and journalistic

CO5

Knowledge regarding judicial decisions on media law and the capability to apply legal
reasoning, judicial tests and precedents to specific

CO6

Analyse and apply concepts on broad range of freedom of expression issues.

CO1

Understand the functioning of international organizations

CO2

Understand the significance of the international instruments on io’s,

CO3
CO4

Analyse the legal status of io’s,
Analyse the international responsibility of io’s

CO5

Procedural knowledge regarding settlements of disputes involving io’s and

CO6

Apply legal opinion on any functional aspect of a given international organization

CO1

Knowledge regarding theoretical framework of international humanitarian law, its
operational concepts and definitions

CO2

Apply laws of armed conflict to the advantage of civilians as well as combatants

CO3

Apply principles of ihl in an innovative way to the new situations like drone warfare
and terrorism in conflict zones

CO4

Apply legal opinion on any matter where IHl is involved

CO1

Conceptual knowledge of the role of WTO in handling the international trade

CO2

Understand of the importance of the legal instruments in forging economic
cooperation between states

LAW4018

LAW4019

Maritime Law

Law of the Sea

CO3

Understand functioning of the legal instruments in forging economic cooperation
between states

CO4

Knowledge on the contentious issues and challenges before the wto

CO1

Conceptual knowledge regarding the historical background of maritime codes.

CO2

Knowledge on marine law issues, such as international law of the sea, collisions,
salvage, pilotage, carriage of goods and charter part

CO3

Analyse international conventions and domestic laws on the protection and
preservation of the marine environment.

CO4

Apply concepts on legal issues pertaining to sea accidents such as collision, loss and
study of maritime insurance etc.

CO1

Conceptual Knowledge regarding origin and growth of law of the sea

CO2

Understand the importance of law of the sea in the governance of the ocean resources

CO3

Understand diverse interpretations in regard to maritime delimitations

CO4

Analyze on the various aspects unclos iii on the basis of judicial decisions and the
conduct of the states

CO5
Law4022

International Criminal
Court

Analyse the importance of various international institutions created to implement the
provisions of the law of the sea convention 198

CO1

Conceptual Knowledge on functioning of icc

CO2

Procedural knowledge on prosecuting the criminals

CO3

Analyse the important decisions of the adhoc tribunals and hybrid courts

LAW4027

LAW4031

Trade Secret and
Technology Transfer

Patenting Life Forms

CO4

Understand the challenges before icc in prosecuting the head of the states

CO1

Understand the gaps in existing laws in india in the area of trade secret and the way
forward for future decades.

CO2

Understand the international regimes and backgrounds concerning trade secrets and
technology transfer to further pave

CO3

Analyse interlink and contemporary aspects between the climate change and
technology transfer.

CO4

Comprehend the nuances of trade secret and technology transfer.

CO5

Understand the growing significance of technology transfer in various sectors
especiallyin universities and education.

CO1

Understand the basics of patents to fully appreciate the role of patents in life forms.

CO2

Analyse the myriad details of life forms and its patenting.
Understand the international environment and its diverse practices of patenting of life
forms.

CO3

LAW4032

Farmers and Breeders
Rights

CO4

Analyze the limitations necessary for patenting of life forms.

CO5

Apply scientific temper in relation to contemporary aspects crucial to the continued
existence of humankind through learnings

CO1

Understand the importance of protection relating to the rights accredited to breeders
and farmers in today’s competitive world

CO2

Analyze the statutory provisions of the indian legislation

CO3

Analyze indian and international perspectives based on farmers and breeders rights
through major international instruments

CO4

CO1

Comprehend a way forward for the betterment of future generations of farmer’s and
breeders
Conceptual knowledge about biodiversity protection;

CO2

Analyze rights and liabilities of national and state biodiversity authority;

CO3

Understand merits and demerits of the biodiversity protection

CO4

Knowledge of benefit sharing and access to benefit

CO1

Understand international regulation of foreign investment, principles of international
investment law, regional and bilateral investment treaties, settlement of investment
disputes, and the ability to apply it to hypothetical cases;

CO2

Analyse underlying policy issues at stake and how they interact with the existing legal
framework; and

CO3

Analyse outstanding questions concerning the protection of foreign investments;

CO5
LAW4033

LAW4038

Biodiversity Protection

Investment Law

CO1
CO2
CO3

Apply concepts on the main mechanisms for the resolution of disputes relating to
foreign investments
Understand the principal issues that arise in practice
Knowledge of the terms of policy
Understandthe conditions for insurance policy

CO4

Procedural knowledge to employ the requisite skills in the insurance law practice

CO1

Conceptual knowledge of bankruptcy and insolvency laws

CO2

Knowledge on international bankruptcy and dispute resolution regarding cross-border
insolvency

CO4
LAW4043

LAW4044

Insurance Law

Bankruptcy and
Insolvency

Understand and apply concepts for further research, discussion, and furtherance of
rights relating to ethical issues of farmers and breeders

LAW4045

LAW4046

LAW4059

LAW4060

Corporate Finance

Corporate Governance

Criminology

Penology and
Victimology

CO3

Procedural knowledge to be followed in case of corporate insolvency

CO4

Apply concepts of the new insolvency and bankruptcy code, 2016 and its implication

CO1

Understand the basic idea of the law and practice of corporate finance

CO2

Knowledge of transactions which take place in a corporate environment

CO3

Understand the process of the inflow and outflow of corporate finance

CO4

Understand the normal terms and conditions in large debt and equity instruments

CO1

Understand the legal framework relating to corporate governance

CO2

Analyse the major regulatory issues that indian companies will need to comply

CO3

Understand implementation of compliance for effective corporate governance

CO4

Analyse and apply an opinion about the important and contemporary developments in
the field of study

CO1

Understand the structure of the criminal justice system in india

CO2

Understand the role of legislature, police, judiciary and prison system in criminal justice
administration

CO3

Apply perspectives in criminology for analysis of criminal justice system to foresee
multiple factor approach to crime

CO4

Analyse and apply actions to combat community, social disorganization and crime and
juvenile delinquency in urban areas unemployment,

CO1

Knowledge on the kinds of punishments and their impact on the society.

LAW4062

LAW4067

LAW4205

Women and Criminal
Law

White Collar Crimes

International Relations

CO2

Conceptual Knowledge on approaches to sentencing, tackling violence against
children,constitutional aspects of the neglected and delinquent.

CO3

Knowledge on law and policy regarding care and protection.

CO4

Understand the decision-making processes regarding victim compensation.

CO1

Knowledge about varied areas of intersection with women’s life and criminal law.

CO2

Critically analyse functioning of legal provisions and judicial responses from the perspe

CO3

Apply significant questions about law as a tool for implementing or dismantling powerladen gender

CO4

Analyse reasoned standpoints on important questions about women and law.

CO1

Conceptual Knowledge on evolution of white collar crimes

CO2

Understand the typology of white collar crime, international and transnational issues of
organized crimes.

CO3

Apply strategies and schemes for tackling such as official deviance, unconstitutionality
of 'third degree' method and

CO4

Apply concepts to identify law enforcement agencies, non-governmental organizations,
and design and management of actions and processes, t

CO1
CO2
CO3
CO4

Understand international relation, foreign policies adopted by the state and the issues
related to them
A basic knowledge of the historic and contemporary role and effects of different
international actors in the global syst
Apply analytical intellectual tools to examine global issues in the primary thematic
areas.
Conduct original research and formulating creative ideas on important international
topics

LAW7002

LAW5002

Comparative
Constitutional Law

Woman and Law

CO1

Understand and differentiate constitutional systems of different countries

CO2

Understand from a comparative perspective of legal structure and concepts and
doctrines that are

CO3

Understand and apply doctrines and values underlying the provisions

CO4

Analyse application of principles from various constitutional systems

CO1

Understand the legal framework relating to women and law.
Understand the regulation of laws in various important aspects of women’s life in
different contexts over the years.
Apply an opinion about the important and contemporary developments in the field of
study
Analyse and apply one’s own independent and critical assessment of the legal systems
engagement with women.

CO2
CO3
CO4
LAW5004

Gender Caste and Law

CO1
CO2
CO3
CO4

LAW5005

Rural Governance

Criminal Justice and
Human Rights

Apply an opinion about the important and contemporary developments in the field of
study.
analyse and apply the pressing issues worldwide and in india regarding the gender,
caste and law.
Apply cognitively the legal aspects regarding gender and caste related cases

CO1

Understand the legal and social frame work of rural governance.

CO2
CO3

identify the major schemes that can help in rural development.
Analyse the contemporary issues governing rural governance.
Theoretical and practical understanding regarding legislative initiatives of tamil nadu
government on rural governance

CO4
LAW5007

Understand the legal framework relating to the aspects of gender, caste and law.

CO1

Theoretical understanding to concept of human rights and criminal justice system

CO2

Understand various global and local social and political contexts in which human rights
operate.

CO3

Identify strategies and schemes for tackling such as police atrocities and custodial
torture, violence against women and child

CO1
CO2

Understand management of actions in decision-making processes, including in the
contest of contemporary issues.
Understand the general principles of the law of treaties.
Understand specific international conventions on law of treaties

CO3

Understand of the scope and application of treaties under international law.

CO4

Understand regarding the amendment of treaties
Conceptual knowledge regarding the nature of air & space law in the international and
national context.

CO4
LAW5010

LAW5011

Law of Treaties

Air and Space Law

CO1
CO2
CO3
CO4

LAW5016

Intellectual Property
and Competition Law

CO1
CO2
CO3
CO4

LAW5022

Environment and
Human Rights

CO1

Knowledge on institutions dealing with the standard setting in regard to air & space
law at the national and international levels.
Knowledge on institutions dealing with the regulatory issues concerning civil aviation
and space exploration.
Critically analyse and apply appropriate legal services needed for the emerging areas in
air transport and space acti
Knowledge on the core principles of both intellectual property and competition law;
Understand on the international scenario in the area of ipr’s and competition policies
particularly relevant to intern
Analyse the relevance and functions of various ip authorities for future litigation
purposes
Practical understanding regarding drafting and framing of trade agreements and policy
implementation
Knowledge on the nexus between environment and human rights.

CO2
CO3
CO4
LAW5024

LAW5034

India and International
Law

Capital Market and
Securities Regulations

Understand the legal framework of india and reception of international law in india.

CO2

Analyse principles that can be applied on contemporary issues

CO3

Understand and analyse the application of international law at the municipal level.

CO4

Analyse and apply one’s own independent and critical assessment of the legal system’s
engagement with international law

CO1

Understand the various instruments of resource mobilization from the capital markets;

CO2

Understand the legal framework relating to the regulation of the capital markets

CO4
International
Commercial Arbitration

CO1
CO2
CO3
CO4

LAW5036

Law relating to Mergers
and Acquisition

Knowledge of remedial measures for exploitation of natural resources and
environmental degradation.
Understand the concept of sustainable development and enlarging the environmental
values with developmental needs.

CO1

CO3

LAW5035

Knowledge of the violation of environmental law in the context of human rights.

CO1

Analyse the major regulatory issues that indian companies will need to comply before
offering a new instrument i
Analyise and apply opinion about the important and contemporary developments in
the field of study.
Understand the fundamentals and evolution of the concept of arbitration as a dispute
resolution mechanism
Understand the general principles of international commercial arbitration;
Understand and analyse the judicial attitude of courts in india towards commercial
arbitration;
Analyse the development of commercial arbitration and its use as an effective tool for
promoting commerce in india.
Understand the language and process of mergers and acquisitions.

CO3
CO4

Apply skill to identify major m&a issues worth attention especially those that involve
indian companies.
Analyze m&a transaction rigorously.
Analyse and apply opinions about a proposed deal.

CO1

Understand the mode of acquisition of patent

CO2

Procedural knowledge on drafting and practical ways of submission of application;

CO3
CO4

Analyze the pros and cons for specification method;
Apply skills of patent drafting in a systematic way.
Understand the web generations and evolution of cyber space as a social relevant
platform

CO2

LAW5037

LAW5038

Patent Drafting and
Specification Writing

Cyber Law

CO1
CO2
CO3
CO4

LAW5039

Intellectual Property
Law

CO1
CO2
CO3

LAW4068

Data Protection Law

Understand the concept and scope of cyber laws critically and evaluate ongoing
developments in law relating to information technologies
Practical knowledge regarding different cyber crimes
Apply the information technology act 2000, and relevant legal norms on the regulation
of cyber space in international arena.
Conceptual knowledge on intellectual property law principles (including copyright,
patents, designs and trademarks) and its applicability to real
Analyse the social impact of intellectual property law and policy is also an outcome of
the course;
Knowledge on ethical and professional issues which arise in the context of intellectual
property law;

CO4

Apply skills to critically evaluate the area of intellectual property law and identify areas
of reform particularly in relation to business

CO1

To have a firm understanding of the basic rules and principles for protecting privacy
and personal information, particularly as laid down in the UK, USA, and international
instruments.

LAW4037

LAW4069

Banking Law

CO2

Develop a good understanding of local and international regulation of data protection
laws.

CO3

Facilitate a good understanding of the rationale and regulatory logic of such policies
along with the various technological challenges that they face.

CO4

Address legal-regulatory issues related to freedom of expression and cross-national
character of organizational transactions.

CO5

Learn about the potential for technological development that threatens and enhance
privacy protection.

CO1

Knowledge of the principles and practice of banking system in India.

CO2

Identify and understand the legal and regulatory issues concerning banks

CO3

Analyze relations of a banker with a customer and identify relevant legal issues.

CO4

Develop knowledge to apply relevant principles in practice.

CO5

Understand the emerging dimensions of banking operations.

CO1

Analyze core concepts involved in the interface between Science, Technology and
Human Rights and Law

Technology and Law
CO2

Understand legal aspects of Medical Science, bio technology, nuclear technology,
Information Technology, IPR and technology and Cyber Crimes

LAW4070

LAW4010

LAW4065

International Taxation
Laws

Citizenship &
Emigration Law

Comparative Criminal
Procedure

CO3

Formulate policy framework for grey areas related to science, technology and law in
India.

CO4

Ability to analyze and compare legislations of different jurisdictions relating to Medical
Science, bio technology, nuclear technology, Information Technology, IPR and
technology and other newer technologies.

CO1

A clear understanding of how the concept of international taxation works

CO2

Thorough knowledge about municipal and international law relating to international
taxation

CO3

Comprehensive knowledge regarding the taxation of NRIs

CO4

Knowledge about the preventive measures available in the International law and
municipal laws for the tax avoidance and evasion

CO5

An overall understanding about the jurisdictional issues, dispute resolution, reliefs
available and the method of collection tax under international taxation
A thorough understanding of the Citizenship and Emigration laws

CO1

CO2

Analyze complex legal problems relating to citizenship and emigration laws and identify
relevant legal issues.

CO3

Required skills to effectively solve legal issues on citizenship by applying relevant legal
principles.

CO1

The knowledge of the history and different types of criminal justice system

LAW4048

LAW4052

CO2

Ability to critically examine various authorities, their powers, role of courts, hierarchy
of the
courts and administration of criminal justice by the courts

CO3

Deeper knowledge of international criminal justice system and correction methods

CO4

Ability to identify the procedure involved in pre-trial, post-trial, and appeal and current
Trends

CO1

Knowledge of the significant role of law in the regulation of competition in India in the
light
of Competition Act, 2002

CO2

Ability to analyze various legal mechanisms to ensure competition in the market and its
Enforceability

CO3

Capability to understand the powers and functions of regulatory body and the
significance of
competition advocacy and competition policy

CO4

Knowledge to identify and understand international competition law and modern legal
developments.

CO1

Knowledge of Law of Equity and Trust and its application to the legal system.

CO2

Knowledge on the types of trusts and identify their main distinctive features and
purposes.

CO3

The ability to Identify and apply relevant statutory frameworks to the law of trusts and
Equity.

CO4

Ability to critical analyse of the societal impact of the law of equity and trusts.

Competition Law

Equity and Trust

LAW4066

LAW4039

LAW4003

Financial and Systemic
Frauds

Financial Market
Regulation

Gender Justice and
Feminist Jurisprudence

CO5

Knowledge of Fiduciary relationships with kinds and principles.

CO1

Knowledge of the fundamental concepts to law relating to financial fraud and
Criminological approach to financial crimes.

CO2

Deeper understanding of the various theories associated with financial frauds and
Unethical Practices in Public Sector

CO3

Ability to identify and apply the legal provisions dealing with financial frauds under
Money Laundering Act, Bank frauds, Securities Frauds, Insurance Frauds.

CO1

Knowledge of the various instruments of resource mobilization from the financial
markets;

CO2

Ability to understand the legal framework relating to the regulation of the financial
market

CO3

Ability to identify the major regulatory issues that Indian companies will need to
comply before
offering a new instrument in the markets;

CO1

Knowledge on the basic analytical concepts relevant to Gender Justice.

CO2

Capability to critically analyze functioning of legal instruments and judicial responses in
creating gender based society.

CO3

Knowledge on basic analytical concepts relevant to feminist legal theory.

CO4

Ability to engage in critical analysis and discussion of feminist legal scholarship, strategy
and litigation.

LAW4017

LAW4021

International Dispute
Resolution Bodies

International Refugee
Law

CO1

Ability to appreciate the social relevance and historical context of DR models prevalent
in the Western and other social settings.

CO2

Ability to describe the theoretical models of dispute resolution and identify their
operation in both legal and social contexts

CO3

Skills to apply ADR theory in varied practical contexts - international, industrial, and
socio political

CO1

demonstrate knowledge and awareness of the various sources, institutions and
procedures in
the field of international refugee law

CO2

critically appraise the theoretical debates in the field

CO3

engage in critical legal analysis of the practice of judicial and other institutions

CO4

CO5
LAW4035

IPR in Pharma Industry
CO1

CO2

CO3

critically reflect on the role of the law in shaping the experiences of refugees and
asylum
seekers, including the protection of their rights
carry out independent research in the field of refugee law and policy using both librarybased
and electronic resources.
Ability to analyze the Indian Patent Act, 1970, in the light of pharmaceutical patents
and the policy
adopted by it.
Identify the Implications of Pharmaceutical Patents on Access to Essential Medicines,
Health and
Innovation.
To analyse the interface of IPR and Pharma Industry

LAW4041

LAW4055

LAW4053

Law of Carriage

Law on infrastructure
Development

CO1

Knowledge on the laws pertaining to carriage of goods by land, sea and air.

CO2

Knowledge of global trends and developments in the arena of laws pertaining to
carriage.

CO3

Knowledge of the roles and responsibilities of stakeholders.

CO4

Capability to examine the challenges faced in the carriage of goods within the national
frontiers
as well as cross-border exchanges and critically evaluates contemporary issues for
designing a
way forward.

CO1

Knowledge of various issues involved in infrastructure development

CO2

Ability to understand the modes of investment in the infrastructure in India

CO3

Knowledge of the legal issues involved in infrastructure development

CO4

Capability to examine the role of government and sector specific regulators in
infrastructure development

CO1

Knowledge of the significant role of project finance and methods of raising project
finance in India and its statutry regulations.

CO2

Ability to understand the major project finance provders and their regulation in India.

Law on Project Finance

LAW4061

Offences against Child &
Juvenile Offence

CO3

Capability to examine the taxation benefits of project finance and the recovery
proceedings of stressed assess in project finance

CO4

Knowledge of International project finance and the regulation of project finance in
other jurisdictions.

CO1

Knowledge of the need for differential treatment and protection of children

CO2

Knowledge of national and international safeguards for children

CO3

Capability to analyse the Juvenile justice Act and laws punishing the offences against
child
Ability to identify and suggest preventive and rehabilitative measures

CO4
LAW4058

Prison Administration
CO1

LAW4064

Ability to evaluate the contemporary Prison System-their policies and practices and
explain how rights and interests of Prisoners are protected.

CO2

Capacity to suggest solutions to complex legal problems referencing relevant legal
authority appropriately.

CO3

Ability to evaluate legal and ethical issues arising in topics of particular contemporary
significance.

CO1

Knowledge on the scope of parole and probation

Probation and Parole

Knowledge on various laws involved in the probation of offenders
CO2

LAW5017

LAW5028

Business and Human
Rights

Constitutional
Interpretation and
Social Justice

CO3

Ability to examine the role of judiciary in probation and parole

CO4

Capability to analyse the various correctional methods and methods of re socialization.

CO1

Knowledge of links between Business Practices and Human Rights

CO2

Knowledge of global trends and developments in the arena of Business and Human
Rights

CO3

Knowledge of existing international instruments, legal framework in India and other
countries.

CO4

Ability to examine the challenges in protection and remediation of human rights
violations caused due to business activities and critically evaluate contemporary issues
for designing a way forward

CO1

Knowledge on the concept of Social Justice provided in the Constitution of India

CO2

The knowledge of the measures taken by government through their power of policy
making to render social justice in the society.

CO3

Ability to understand about the role of judiciary in rendering justice through various
judicial decisions.

CO4

Ability to understand practical problems faced by the vulnerable groups and the need
for affirmative actions in a pluralistic society like India.

Capability to evaluate the effectiveness of affirmative action taken by the government.
CO5
LAW5009

Discretionary Justice
and Rule of Law

CO1

CO2

CO3
LAW5025

Global Administrative
Law

CO1

Knowledge on the origins of Rule of Law, the significance of its principles, challenges in
implementing the Rule of Law.

Ability to understand the nuances of discretionary justice and its impact on the
judiciary.
Capability of ethically involve in protecting and promoting judicial independence by
advocating the Rule of Law.

Knowledge of the building blocks of Global Administrative Law
Working knowledge of Global Administrative Law

CO2
Knowledge of the process and development of Global Administrative Law
CO3
Capability of critically think on foundational aspects of Global Administrative Law
CO4
LAW5026

Government Regulation
of Industry

CO1

CO2

Knowledge of the significant role of Industry and industrial laws in India
Knowledge of the trade union, standing orders, payment of wages, dispute resolution
mechanism and other social security providers and their regulation in India

CO3

CO4
LAW5023

LAW5014

LAW5001

Rights of the Accused
under National and
International Legal
System

Scientific Evidence in
Criminal Trial

CO1

Knowledge of social security, occupational Safety, health and working conditions in
industries in India
Knowledge of other significant legal regulations of industries in India

Capability to evaluate the rights of the accused under National and International
System

CO2

Ability to articulate well-argued solutions to complex legal problems referencing
relevant legal authority appropriately.

CO3

Skills to evaluate legal and ethical issues arising in topics of particular contemporary
significance.

CO1

The ability to provide the court with new insight which is likely to be outside a judge’s
knowledge and experience.

CO2

The skill in presenting the evidence which gives the court the help it needs in forming
its conclusions.

CO3

The ability to understand the extent and quality of the data on which the experts
opinion is based, and the validity of the methods by which they were obtained.

CO4

Ability to apply concepts and principles of scientific evidence admissibility to real world
cases.

CO1

Knowledge of the core concepts of Sports Law.

Sports Law

CO2

CO3

CO4

LAW5015

LAW6114

Trade in Intellectual
Proerty

Defense and Strategic
Studies

Ability to identify the legal issues of Sports.
Capability to comprehend rights, interests and obligations of different stakeholders in
sports.

CO1

Knowledge on core concepts involved in the interface between trade and the various
types of IP.

CO2

Knowledge on the legal aspects of the numerous trade agreements that address the
various types of IP.

CO3

Ability to analyze and compare legislation of different jurisdictions relating to trade and
the various types of IP.

CO1

CO3
Energy Law

Ability to reason out need of State intervention in private sphere of sporting activities

CO5

CO2

LAW5041

Knowledge on the developments of Sports Law and policies

CO1

Knowledge on concepts of defence and strategic studies.

The ability to critically analyse the theories.
Capability to understand the global conflict and strategy.
Ability to advise the energy market stakeholders with respect to regulatory
requirements.

CO2

LAW6115

Indian Legal System

CO3

Ability to advocate litigation and arbitration related to the stakeholders of energy
services.

CO4

Ability to solicit and devise strategy for CSR projects involving energy and climate
policies.

CO5

Knowledge on assess and perform due diligence or energy services and risk
management for energy firms based on regulatory challenges.

CO1

Ability to examine the building blocks of Indian legal system;

CO2

CO3

CO4
LAW6116

Sociology of Law

Capability to negotiate investments and agreements with respect to energy markets.

CO1

CO2

CO3

Clear, concise working knowledge of Indian Legal system

Knowledge on the process and development of Indian legal system;

Capability to think critically on intrinsic aspects of Indian Legal System;

Have an understanding of the core concepts and theories underlying sociology of law.
Develop a comprehensive understanding of key theories and perspectives in the field
of sociology of law
Have a detailed insight into the inter-disciplinary aspect of law and sociology.

LAW6113

LAW6111

LAW6112

Intrepretation of
Statutes

CO4

Critically analyse judgements from a sociological perspective.

CO1

The students will be prepared to interpret statutory provisions, both general as well as
specific

CO2

To use various aids to interpretation, both internal and external

CO3

To adopt particular rules of construction in case of conflicting statutory provisions.

CO1

Describe the process of jury selection

CO2

Discuss myths and truths about criminal profiling

CO3

Discuss our ability to tell whether someone is telling the truth

CO4

Gain an understanding of Legal counseling and reasoning

Law and Psychology

Legal and Constitutional
History

CO1

CO2

Know the basics of past judicial system in India.

Understanding the history of Indian constitution.
Knowledge of fundamental laws, policies, legal system etc.

CO3

Programme Name

B.Tech Electronics and Computer Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and
apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural)
and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes
1
2
3

Acquire knowledge and skills to analyse, design and develop electronic devices and computing
systems.
Attain expertise in hardware-software co-design for prototype development.
Apply cutting-edge Electronics and Computer Engineering tools and modern techniques to find
solutions for interdisciplinary problems

Course Outcomes
S.No

Course
Code

Course Name

Course
Outcome

CO1
CO2

1
CSE1001

Problem Solving and
Programming

CO3
CO4
CO5

CO Statement
Understand the working principle of a computer and identify the purpose of a computer
programming language.
Learn various problem solving approaches and ability to identify an appropriate approach to solve
the problem.
Differentiate the programming Language constructs appropriately to solve any problem.
Solve various engineering problems using different data structures.
Able to modulate the given problem using structural approach of programming

CO6

2

CSE1002

3

ECM3999

4

ECM4098

Problem Solving and
Object Oriented
Programming

Technical Answers
for Real World
problems
Comprehensive
Exam

CO1

Demonstrate the basics of procedural programming and to represent the real world entities as
programming constructs.

CO2

Enumerate object oriented concepts and translate real-world applications into graphical
representations.

CO3

MAT1011

Calculus for
Engineers

Demonstrate the usage of classes and objects of the real world entities in applications.

CO4

Discriminate the reusability and multiple interfaces with same functionality based features to
solve complex computing problems.

CO5

Illustrate possible error-handling constructs for unanticipated states/inputs and to use generic
programming constructs to accommodate different datatypes.

CO6

Validate the program against file inputs towards solving the problem.

CO1
CO2

Identify real life problems related to society
Apply appropriate technology(ies) to address the identified problems using engineering
principles and arrive at innovative solutions

CO2

Demonstrate the acquired knowledge of Computer Science and Engineering in perspective of
fundamentals and advanced concepts
apply single variable differentiation and integration to solve applied problems in engineering
and find the maxima and minima of functions
understand basic concepts of Laplace Transforms and solve problems with periodic functions,
step functions, impulse functions and convolution

CO3

evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and optimization
problems involving several variables with or without constraints

CO1
CO1

5

Efficiently handle data using flat files to process and store data for the given problem.

CO4
CO5

evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical coordinates
understand gradient, directional derivatives, divergence, curl and Greens’, Stokes, Gauss
theorems

CO6

demonstrate MATLAB code for challenging problems in engineering

CO1

CO4

compute and interpret descriptive statistics using numerical and graphical techniques.
understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.
apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data
make appropriate decisions using statistical inference that is the central to
experimental research.

CO5

use statistical methodology and tools in reliability engineering problems

CO6

demonstrate R programming for statistical data

CO1

To understand the dual nature of radiation and matter.

CO2

To apply Schrodinger’s equations to solve finite and infinite potential problems.

CO3
CO4

To apply quantum ideas at the nanoscale.
To apply quantum ideas for understanding the operation and working principle of
optoelectronic devices.

CO5

To analyze the Maxwell’s equations in differential and integral form.

CO6

To classify the optical fiber for different Engineering applications.

CO7

To apply concept of Lorentz Transformation for Engineering applications.

CO8

To demonstrate the quantum mechanical ideas

CO2
6

7

MAT2001

PHY1001

Statistics for Engineers

Engineering Physics

CO3

CO1
CO2
8

CHY1001

Engineering Chemistry
CO3
CO4
CO5

68

Recall and analyze the issues related to impurities in water and their removal methods
and apply recent methodologies in water treatment for domestic and industrial usage
Evaluate the causes of metallic corrosion and apply the methods for corrosion
protection of metals
Evaluate the electrochemical energy storage systems such as lithium batteries, fuel
cells and solar cells, and design for usage in electrical and electronic applications
Assess the quality of different fossil fuels and create an awareness to develop the
alternative fuels
Analyze the properties of different polymers and distinguish the polymers which can
be degraded and demonstrate their usefulness

Apply the theoretical aspects: (a) in assessing the water quality; (b) understanding the
construction and working of electrochemical cells; (c) analyzing metals, alloys and
soil using instrumental methods; (d) evaluating the viscosity and water absorbing
properties of polymeric materials
CO6
9

PHY1999

Introduction to Innovative
Projects

CO1

To understand the various types of thinking skills.

CO2

To enhance the innovative and creative ideas

CO3

CO2

To find out a suitable solution for socially relevant issues
Students will recognize the environmental issues in a problem oriented
interdisciplinary perspectives
Students will understand the key environmental issues, the science behind those
problems and potential solutions

CO3

Students will demonstrate the significance of biodiversity and its preservation

CO4

Students will identify various environmental hazards

CO5
CO6

Students will design various methods for the conservation of resources
Students will formulate action plans for sustainable alternatives that incorporate
science, humanity, and social aspects

CO7

Students will have foundational knowledge enabling them to make sound life
decisions as well as enter a career in an environmental profession or higher education

CO1

Apply language skills with ease in academic and real-life situations.

CO2

Build up a job winning digital foot print and learn to face interviews confidently.

CO3

Develop good interpreting and reporting skills to aid them in research.

CO4

Comprehend language and communication skills in academic and social contexts.

CO5

Acquire vocabulary and learn strategies for error-free communication.

CO1

To to know Japanese alphabets and greet in Japanese.

CO2

To learn about pronouns, verbs form, adjectives and conjunctions.

CO3

To learn time and dates related vocabularies and express them in Japanese.

CO4

To learn the formation of simple questions and its answers in Japanese.

CO5

To know the Japanese culture and etiquettes.

CO1

10

11

12

CHY1002

ENG1011

FLC

Environmental Sciences

English for Engineers

Foreign Language

CO1
CO2
13

HUM1021

Ethics and Values

CO5

Understand the various social problems and learned to act ethically.
Understand the concept of addiction and how it will affect the physical and mental
health.
Identify ethical concerns in research and intellectual contexts, including academic
integrity, use and citation of sources, the objective presentation of data, and the
treatment of human subjects.
Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.

CO1

Enhance their social quotient

CO2

Demonstrate their creative abilities

CO3

Develop team working capabilities

CO4

Develop a holistic approach for healthy life

CO1

Understand developing business models and growth drivers

CO2

Use the business model canvas to map out key components of enterprise

CO3

Analyze market size, cost structure, revenue streams, and value chain

CO4

Understand build-measure-learn principles

CO5

Foreseeing and quantifying business and financial risks

CO1

Enabling students to know themselves and interact better with peers.
Enabling students enhance knowledge of relevant topics and evaluate the information

CO3

CO4

14

15

EXC

MGT1022

Co / Extra Curricular

Lean Start-up
Management

16

STS1001

Soft Skills

17

STS1002

Soft Skills

Ability to follow sound morals and ethical values scrupulously to prove as good
citizens

CO1
18

STS1003

Soft Skills
CO1

19
20

STS1004
STS1005

Enabling students to acquire skills in preparing for interviews, presentations and
higher education

Soft Skills
Soft Skills

Understanding the various strategies of conflict resolution among peers and
supervisors
and respond appropriately

CO1
CO1

Clear knowledge about problem solving skills in DS & Algorithms concepts.

Enabling students to write codings in C,C++,Java and DBMS concepts
21

STS1006

Soft Skills
CO1

22

23

ECM4099

ECM3099

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3
CO4

Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Correlate engineering concepts and their application in industry

CO2

Extrapolate selected techniques for appropriate innovative applications

Project Work

Industrial Internship

CO3
CO1

CO2
CO3
CO4
24 CSE2005

Operating Systems

CO5
CO6
CO7

Semiconductor Devices
and Circuits

Apply various types of system calls and to find the stages of various process
states
Design a model scheduling algorithm to compute various scheduling criteria
Apply and analyse communication between inter process and synchronization
techniques
Implement page replacement algorithms, memory management problems and
segmentation
Differentiate the file systems for applying different allocation and access
techniques virtualization and recommending real time system
Representing

CO8

Understand the various operating system tasks and the principle algorithms
for enumerating those tasks

CO1

Understand the semiconductor physics of extrinsic and intrinsic materials

CO2

Comprehend the characteristics of the various P-N junction diode and special
diodes
Ability to analyze the diode with different DC and AC models

CO3
25 ECE1002

Document the industrial practices in relevant e-platforms
Interpret the evolution of OS functionality, structures and layers

CO4
CO5
CO6

Construct the electronic circuits using the PN junction diode for various
applications
Observe the impact of terminal voltages over current using the BJT and
MOSFET devices characteristics
Design and analysis the BJT and MOSFET in different
configurations and study their parameters with various biasing
scheme for suitable applications

CO7
CO1
CO2

26 ECE1004

Perform the transformation from time domain to frequency domain and understand the
distribution of energy as a function of frequency

CO4

Apply Fourier transform for discrete time signals and understand the difference between CTFT
and DTFT

CO5

Usefulness of convolution for analysing the LTI systems and understand the concepts of power
spectral density through correlation.

Signals and Systems

28 ECE2003

Analog Electronic
Circuits

Digital Logic Design

Differentiate between various types of signals and understand the implication of operations of
signals
Understand the system like causal, dynamic, linear, time invariant and stable system also
students will be able to perform impulse response of both continuous time and discrete time
system.

CO3

CO7

Solve differential and difference equations with initial conditions using Laplace and Z
transforms.
Design a system based on the concepts of system properties.

CO1

Design simple electronic circuits based on diodes.

CO2

Design a BJT and MOSFET amplifier for the specifications given and analyze transient and
frequency response.

CO3

Distinguish different classes of power amplifiers and employ it.

CO4

Classify the different current mirrors based on the biasing.

CO5

Illustrate MOSFET based differential amplifiers with active biasing and its frequency response.

CO6

Construction of feedback amplifier and oscillator circuit for the given specifications

CO7

Understand the contemporary issues related to analog electronic circuits.

CO8

Design, simulation, modeling and hardware implementation of analog circuits with discrete
components.

CO1

Understanding the number systems and IC characteristics

CO2

Understanding the Boolean algebra and its properties

CO3

Optimizing the logic functions using K-map

CO6

27 ECE2002

Analyze the current –voltage characteristics of various semiconductor devices and its digital
logic implementations

29 ECE2005

Probability Theory and
Random Process

CO4

Design and analyse the combinational logic circuits

CO5

Understanding Verilog HDL syntax

CO6

Design and analyse the sequential logic circuits

CO7

Implement and simulate the combinational logic circuits using Verilog HDL

CO1

Extend the concept of single random variable to two and multi-random variables. Understand
the probability density functions for multiple random variables

CO2

Perform transformation on multiple random variables and understand the concept of central
limit theorem

CO3

Interpret the random processes in terms of stationary, statistical independence and correlation

CO4

Compute the power spectral density of the random signals

CO5

Able to interpret the effect of random signals on LTI systems output both in time and frequency
time

CO6

CO2

Able to design matched filter/Optimum filter for extracting signals in the presence of noise
Comprehend and analyze architectures of microprocessors, microcontroller and ARM7
processor
Comprehend the evaluations of the Intel (i3, i5, i7) series processors

CO3

Comprehend the memory organization of 8051 microcontroller

CO4

Showcase the skill, knowledge and ability of programming using instruction set

CO5

Work with microcontroller and interfaces including general purpose input/ output and timers

CO6

Comprehend and use peripheral serial communication and the concepts of interrupts in 8051
microcontroller

CO7

Interface 8051 microcontroller with the input and output devices such as LEDs, LCDs, 7segment display and keypad

CO8

Design 8051 microcontroller based system with analog-to-digital converters and digital-toanalog converters within realistic constraints like user specification, availability of components
etc.

CO1

Understand the functional components of a computer and ability to understand different types of
bus architectures and differences between Von-Neumann vs. Harvard architectures.

CO1

30

ECE3003

31 ECE3004

Microcontroller and its
Applications

Computer Organization
and Architecture

32 ECE3013

33 ECE4003

Linear Integrated
Circuits

Embedded System
Design

CO2

Understand how basic arithmetic operations are implemented in computer architecture and how
signed multiplication and divisions are carried out using Booth multiplier and divider in
processor architectures.

CO3

Compare the differences between CISC and RISC architectures and ability to understand and
design the hardwired and micro programmed control units.

CO4

Gain knowledge between the levels of memory subsystems like Cache memory and Virtual
memory and ability to understand memory mapping schemes used in computer architectures

CO5

Classify types of I/O schemes and their operations and ability to choose the scheme based on
the requirements.

CO6

Comprehend the methods of performance enhancement techniques such as pipelining and their
hazards, Scalar and Vector processing architectures, Multiprocessing techniques like SMP.

CO1

Comprehend the ideal and practical characteristics of op-amps and design fundamental circuits
based on op-amps.

CO2

Design the negative feedback configuration of operational amplifier for various mathematical
operations.

CO3

Design and analyze different waveform generator circuits using operational amplifiers.

CO4

Design and analyze various filter circuits using operational amplifiers.

CO5

Realize circuits containing PLL and IC 555

CO6

Comprehend various converter circuits.

CO7

Design and analyze the circuits for inverting and non-inverting amplifiers, differential
amplifiers, simple amplifiers and comparators experimentally using IC LM741.

CO1

Comprehend the applications, examples, characteristics, design challenges related to ES. Able
to design any application based on the given specifications by keeping in mind different design
metrics.

CO2

Understand general-purpose processing and its principles; select a microprocessor/
microcontroller for a particular application.

CO3

Understand the process of interfacing basic peripherals.

CO4

Differentiate the pros and cons of various serial communication and wireless protocols and
analyze UML diagrams and petri net models for a given application.

34 ECM1001

35 ECM1002

Circuit Theory

Analysis of Data
Structures and
Algorithms

CO5

Differentiate the features of RTOS and GPOS and understand the concepts such as priority
inversion, pre-emption, deadlocks, race conditions, inter-process communication and real-time
task scheduling.

CO6

Model the working of ES using FSMs and UML designs apart from programming embedded
software using suitable IDEs and free RTOS.

CO7

Design and implement algorithms for embedded systems.

CO8

Develop real-time working prototypes of different small-scale and medium-scale embedded
Systems.

CO1

Apply the knowledge of various circuit analysis techniques such as mesh analysis, nodal
analysis, and network theorems to investigate the given DC circuit

CO2

Ability to obtain and analyze the transient response of first order (RC, RL) and second order
(RLC) DC circuits

CO3

Analyze the given AC circuit using phasor representation

CO4

To analyze the AC circuit and obtain the various representations of AC power

CO5

Analyze the given circuit by transforming from time domain to frequency domain

CO6

Ability to analyze the two-port networks and obtain the Z, Y and h parameters

CO7

Design and analyze the passive filters for various applications

CO1

To identify suitable design paradigm that can solve a given problem

CO2

To design an efficient algorithm for a given problem statement

CO3

To be able to develop algorithms and theoritically analyze efficiently

CO4

To be able to correlate and map real world problems to algorithmic solutions

CO5

To learn the systematic way of organizing large amounts of data

CO6

To understand how to choose an appropriate data structute to solve a programming problem

CO7

To be able to use the right combination of data structure s and algorithms

CO8

to be able to develop efficient algorithms for handling different formats of data like text,
numbers etc.,

CO1

An ability to understand that message transmission/reception involves several layered tasks and
services, protocol data units to convert message to packets to bits to signals, process of
encapsulation and decapsulation mechanisms, and concept of addressing to send/receive from
intended source and destination.

CO2

An ability to understand the functionality of internetworking devices and apply the knowledge
to configure and troubleshoot it. Also, ability to understand several physical interconnection
structures between end devices and internetworking devices

CO3
36 ECM2001

37 MAT1014

38 MAT2002

Data Communication
Networks

Discrete Mathematics
and Graph Theory

CO4

An ability to interpret, design and analyze the error control, flow control protocols and
algorithms
An ability to understand medium access control protocols and algorithms for different LAN,
WAN standards and life-long learning on evolution of network technologies and standards.

CO5

Analyze UML diagrams and petri net models for a given application in mind different design
metrics

CO6

Differentiate the features of RTOS and GPOS and understand the concepts such as priority
inversion, pre-emption, deadlocks, race conditions, inter-process communication and real-time
task scheduling.

CO7

Model the working of ES using FSMs and UML designs apart from programming Embedded
software using suitable IDEs and free RTOS.

CO8

Develop real-time working prototypes of different small-scale and medium-scale Embedded
Systems.

CO1

Form truth tables providing results by truth tables finding normal forms

CO2

Learn proofs techniques and concepts of interference theory

CO3

Understand the concept of groups and applications of group codes using Boolean Algebra for
minimising Boolean Expressions

CO4

Learn basic, concept of graph theory, shortest path alogorithms, concept of trees and minimum
spanning tree and graph colouring and chromatic numbers

CO5

Solve science and Engineering problems using Graph Theory

CO1

Employ the tools of Fourier series to find harmonics of periodic functions from the tabulated
values

Application of
Differential and
Difference Equation

39 MAT3004 Applied Linear Algebra

40 CSE2002

41 CSE2004

Theory of Computation
and

Database Management
System

CO2

Apply the concept of eigen values, eigen vectors and diagonalization in linear systems

CO3

Importance of Lapalce transforms in electrical and mechanical networks, under the action of
discontinuous external forces

CO4

Know the techniques of solving differential equations in heat flow and vibration analysis

CO5

Know the Z transform and its applications in population dynamics and digital signal processing

CO6

demonstrate MATLAB programming for engineering problems

CO1

The abstract concepts (theory) of matrices which are the backbones of modern engineering

CO2

how to solve the system of linear equations using decomposition methods, the basic notion of
vector spaces

CO3

how to transform the vectors using linear transform which is the basic idea required in computer
graphics and inner product spaces

CO4

Applications of inner product spaces, basic tools of cryptography

CO5

Use of wavelets in image processing

CO1

Analyze the worst-case running time of algorithms

CO2

Explain the major data structures and their analyses.

CO3

Explain major algorithm design paradigms and their analyses.

CO4

Explain the major graph algorithms and their analyses.

CO5

Compare between different data structures and algorithmic techniques for a given problem and
assess the tradeoffs involved.

CO6

Synthesize efficient data structures and algorithms and provide program solutions in
engineering design situations.

CO7

Provide algorithmic solutions to real-world problems

CO1

Comprehend the role of a database management system in an organization.

CO2

Design the structure and operation of the relational data model.

CO3

Develop a database project depending on the business requirements, considering various design
issues.

CO4

Explain the concept of a database transaction processing

42 CSE2008

43 CSE3016

44 CSE3017

Network Security

Computer Graphics and
Multimedia

Computer Vision

CO5

Comprehend the concept of database facilities including concurrency control, backup and
recovery.

CO6

List the concepts of indexing and accessing methods

CO7

Review the fundamental view on unstructured data and its management

CO8

Comprehend, design and query the database management system.

CO1

Infer the computer and network security attacks and understand their impact.

CO2

Interpret OSI layers for security protocol implications

CO3

Analyse the need of ICMP messages and countermeasures for ICMP attacks.

CO4

Choose suitable security techniques for Email and Data base services

CO5

Demonstrate the need of security socket layer (SSL)

CO6

Summarize various wireless network attacks and countermeasures

CO7

Apply the suitable security mechanisms, standards, policies for emerging applications.

CO1

To enumerate the functionalities of pixels and coordinate systems pertaining to graphics
manipulation.

CO2

Design and demonstrate the fundamental 2D graphics algorithms.

CO3

Manipulate and visualize 2D and 3D objects.

CO4

Recognize and identify the different aspects of modeling and animating them in virtual
environments.

CO5

Have the ability to model and render 3D objects by comprehending the complexities of
illumination in virtual scenes.

CO6

To realize and grasp the intricacies involved with various AR/VR devices.

CO7

Appraise and interpret the various multimedia communication standards, applications and basic
principles.

CO8

To implement various graphics algorithms and devise the 2D/3D computer animation.

CO9

To design and develop 3D objects in the virtual space

CO1

Understand the image acquisition process and apply the image enhancement

CO2

Apply the feature extraction techniques for image description and recognition

CO3

Apply the object segmentation techniques and track the moving objects

CO4

Understand the pattern recognition approaches for implementing the visual system

CO5

Identify computer vision techniques in various real-time interdisciplinary projects

CO3

Interpret the contribution of data warehousing and data mining to the decision-support level of
organisations
Apply the techniques of classifications and to find the similarity between items in real world
data
Design a model to sample, filter and mine a DataStream

CO4

Apply link analysis to identify how entities are connected

CO5

Implement frequent item-set algorithm on a real time market basket analysis problem

CO6

Differentiate the situations for applying different data mining techniques such as clustering,
classification, etc.,

CO7

Reporting and critically evaluating the results of a recommended system.

CO8

Understand the various data mining tasks and the principle algorithms for addressing those tasks

CO9
CO1

Build a working model as a team to solve the challenging data mining problems
Apply different MoCs based on system design specification.

CO2

Understand the difference between traditional design flow and the codesign flow

CO3

Propose an alternate design solution based on constraint analysis

CO4

Identify the partitioning solution based on the algorithms

CO5

Ability to represent the specification into unified model

CO6

Understand various co-synthesis approaches

CO7

Apply proper co-simulation method based on system specification

CO1

Differentiate between the types of sensors available

CO2

Characterize and mathematically model a sensor

CO3

Analyze different resistive sensors and utilize them for suitable applications

CO4

Analyze various inductive and capacitive sensors, and utilize them for suitable applications

CO5

Select a sensor for particular application

CO6

Recommend appropriate instrumentations for specific application

CO1
CO2

45 CSE3019

46 CSE4017

47 ECE1005

Data Mining

Software Hardware Co
design

Sensors and
Instrumentation

48 ECE1007

49 ECE1008

50 ECE1017

51 ECE2006

Optoelectronics

Electronics Hardware
Trouble Shooting

Electromagnetic Field
Theory and

Digital Signal
Processing

CO7

Apply the knowledge about the measuring instruments to use them more effectively.

CO1

Understand the band structures of various types of semiconductors and choice of materials for
optical process in semiconductors.

CO2

Understand the basic concepts of optical absorption and recombination process in
semiconductors.

CO3

Understand the various types of optical sources, characteristics and their applications.

CO4

Apply, analyze and design circuits using optoelectronic components for various applications
and analyze their performance.

CO5

Understand the various types of optical detectors and modulators, characteristics and their
applications.

CO6

Exploit the way to improve the use of optoelectronic components in engineering modern
application systems and their longevity.

CO1

Perform testing and identification of various electronic components and instruments.

CO2

Perform trouble shooting of simple electronic circuits

CO3

Perform soldering, basic operations of hardware trouble shooting on a PCB.

CO4

Construct and Implement basic application oriented circuits on PCB.

CO1

Derive the electric flux density from the Gauss’s law and define potential and potential gradient

CO2

Describe the current and current density from ohm’s law

CO3

Solve the capacitance problem using Poisson’s equations and Laplace’s equations and the
boundary conditions from two different media of different dielectrics.

CO4

Solve the different problems on forces and torques on a closed circuit

CO5

Explain the time varying electric and magnetic fields and plane wave propagation

CO1

Comprehend, classify and analyze the signals and systems, also, transform the time domain
signals and response of the system to frequency domain

CO2

Able to simplify the Fourier transform computations using fast algorithms

CO3

Comprehend the various analog filter design techniques and their digitization.

CO4

Able to design the digital filters.

52 ECE3002

53 ECE4002

54 ECM1003

VLSI System Design

Advanced
Microcontrollers

Cyber Physical Systems

CO5

Able to realize the digital filters using delay elements, summer, etc.

CO6

Able to realize the lattice filters using delay elements, ladders, summers, etc

CO7

Able to analyze and exploit the real-time signal processing application

CO8

Design and implement systems using the imbibed signal processing concepts

CO1

Clear understanding of fundamental concepts of MOS transistors

CO2

Able to design simple logic gates using CMOS logic style

CO3

Able to calculate power and delay of simple CMOS circuits

CO4

Understand fabrication processes and their impact on the circuit performance

CO5

Able to design and validate combinational and sequential circuits using different logic styles

CO6

Able to design VLSI circuits at sub-system abstraction level

CO7

Able to use modern EDA tools to design VLSI circuits

CO1

Comprehend the architecture and instruction set of AVR controllers

CO2

Develop efficient C codes for AVR architecture and program AVR peripherals like timers,
interrupts and serial port.

CO3

Design AVR controller based system within realistic constraint like user specification,
availability of components etc

CO4

Understand the design philosophy of ARM controllers.

CO5

Comprehend the instruction and assembly language program.

CO6

Develop efficient C codes for ARM architecture and its interfaces.

CO7

Design application for various social relevant and real time issues

CO1

The student will be able to understand the need and purpose of the different components of
Cyber Physical Systems.

CO2

The student will be able to ideate, design, and prototype

CO3

The student will evaluate the performance of a Cyber Physical System

CO4

The student will able to design their own system with different applications

CO5

The student can build systems with mathematical modelling in various fields with parametric
measures

CO6

Designing a new system and with end product can be made

55 ECM1004

56 ECM1005

57 ECM2002

58 ECM3001

Web of Things

Principles of Software
Engineering

Machine Learning
Algorithms

Data analytics and
visualization

CO1

Design a WoT device with a Web UI

CO2

Identify components of a WoT system and their purpose

CO3

Architect a WoT system

CO4

Gain basic understanding of API Fundamentals.

CO5

Appreciate API design guidelines

CO6

Implement API Patterns for better API design and consumption

CO7

Implement Hypermedia clients using API’s

CO1

To clearly illustrate the key steps involved in software develop life cycle.

CO2

To identify a suitable software process model for a given application

CO3

To elicit the requirements for real-time problems and compile a Software Requirement
Specification pertaining to industry standards

CO4

To create a design model from the set of requirements and implement it

CO5

To build test cases based on functional and non-functional requirements

CO6

To identify the vital steps involved in change management and versioning.

CO7

To explain the key aspects of planning, staffing, and scheduling involved in software project
management

CO8

To design and implement a reliable end to end software system

CO1

Identify the right learning algorithm for a given problem

CO2

Integrate Bias Variance trade off in model design

CO3

Apply the learning algorithms to real world problems

CO4

Pre process the Dataset

CO5

Identify if the Dataset requires Linear or Non-Linear Model

CO6

Design models for supervised and unsupervised learning

CO7

Derive an Inference or Predictive Analysis from the model

CO1

To identify the most suitable data analytics technique for a given problem

CO2

To build the appropriate clustering, classification or regression model for the given problem

CO3

To understand and apply the time series model in various contexts

CO4

To design an appropriate text analysis model for different real world applications

59 ECM3002

60 ECM3003

Cloud and distributed
Computing

Wireless
Communication
Networks

CO5

To get an insight of big data and familiarity of big data tools

CO6

To understand the challenges in data visualization

CO7

To understand and interpret the results of data visualization

CO8

To build useful visualizations for different types of data and application scenarios

CO1

To understand the different architectures of distributed and cloud computing

CO2

Gain knowledge on various Service Oriented Architecture(SOA) and workflow in SOA with
respect to web service framework

CO3

Articulate the main concepts, key technologies, strengths, and limitations of cloud computing
and the possible applications for state-of-the-art cloud computing

CO4

Identify the architecture and infrastructure of cloud computing and able to explain the core issues
of cloud computing such as security, privacy, and interoperability

CO5

Apply and design suitable Virtualization concept, Cloud Resource Management and design
scheduling algorithms

CO6

To understand the programming frameworks of popular cloud services

CO7

To develop applications on the cloud to solve real world problems

CO8

Provide the appropriate cloud computing solutions and recommendations according to the
applications used

CO1

Understand and solve telecommunication design issues using cellular and trunking theory

CO2

Perform practical link budget analysis for next generation cellular networks

CO3

Analyze the effect of multipath channels and suggest a suitable model for indoor or outdoor
applications

CO4

Differentiate the digital modulation schemes available and select appropriate method to improve
the performance of wireless communication

CO5

Understand the higher layers of protocol stack with respect to wireless communication

CO6

Understand wireless networks and standards

CO7

Understand the implication of security in wireless networks

61 ECM3004

62 ECM3005

63 ECM4001

64 ECM4002

Electronic
Communication
Systems

AI and Knowledge
representation

Multi-core Architecture
and Programming

IoT System design

CO8

Design a wireless mobile communication system by formulating the apt techniques and
selecting the supporting software/ hardware components

CO1

Understand different blocks in communication system and how noise affects communication
using different parameters

CO2

Distinguish between different amplitude modulation schemes with their advantages,
disadvantages and applications

CO3

Identify different radio receiver circuits and role of AGC

CO4

Sample analog signal and recover original signal without any distortion

CO5

Differentiate between different pulse modulation and demodulation techniques and signal
multiplexing for various applications

CO6

Analyze various receiver performance

CO7

Understand the various advanced communication systems

CO8

Design and analysis of electronic communication system

CO1

Identify appropriate AI methods to solve a given problem

CO2

Formalize a given problem in the framework of different AI methods

CO3

Create knowledge based systems

CO4

Apply Probabilistic Reasoning

CO5

Utilize Reinforcement learning to solve problems

CO6

To understand the potential of Deep Learning.

CO7

To apply advanced AI Algorithms

CO1

To understand the fundamentals of parallel computing

CO2

To learn the memory organization of multiprocessors

CO3

To understand synchronization in multiprocessors

CO4

To understand the parallel programming models

CO5

To implement parallel programming in OpenMP and OpenCL

CO6

To optimize the performance of a multicore processor

CO1

Identify the different components of an IoT system and their purpose

CO2

Develop a UML for the required model of the given IoT system

65 MAT3005

66 PHY1002

Applied Numerical
Methods

Materials Science

CO3

Select suitable sensors and embedded board to fit into a specified IoT application

CO4

Choose appropriate protocols to interpret the data from an IoT system

CO5

Illustrate the purpose of software platforms in building an IoT application and differentiate the
various operating systems

CO6

Evaluate the various data analytics tool and machine learning algorithms and employ suitable
techniques

CO7

Understand the security risks involved in developing an IoT system and assess its performance

CO8

Design and develop an IoT system architecture using appropriate hardware/ software
components for the given use case

CO1

Observe the difference between exact solution and approximate solution

CO2

use the numerical techniques (algorithms) to find the solution (approximate) algebraic equations
and system of equations

CO3

fit the data using interpolation technique and spline methods

CO4

find the solution of ordinary differential equations , Heat and Wave equation numerically

CO5

apply calculus of variation techniques to extremize the functional and also find approximate
series solution to ordinary differential equations

CO1

Students will be able to understand the fundamentals of physics for conducting materials and
how it is pertinent for engineering related applications

CO2

Students can understand how to describe the basic classification of semiconducting materials
and how to develop an engineering related devices

CO3

Students will be able to describe the fundamental polarization mechanism involved in
dielectrics and how it is responsible with different frequency of radiation including how stress
and strain plays a major role in piezoelectric.

CO4

Learn basic magnetization concepts in detail and study different properties of magnetic
materials, including the analysis of various magnetic properties and its applications.

CO5

Students will be able to describe the phenomenon of superconduction and explain how
superconductors behave in magnetic fields including some engineering applications of
superconductors

CO6

Gain the basic phenomenon behind the mechanism between materials and light and how a
material blacking, absorbing and enhancing the light including the complete idea of negative
index and negative materials by understanding the universal parameters of permeability and
permittivity

CO7

Gain an introduction to nano materials and in depth knowledge about synthesis and properties
of bulk and nano structured materials, including their applications.

CO8

Gain knowledge by demonstrating to understand electrical, thermal, dielectric, semiconducting
and magnetic properties of materials

Programme Name

:

B.Tech Mechanical with specialization in Automotive Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues
and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards
and with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret
data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1
2
3

Model, Design & Analyse Automotive and Mechanical Engineering systems and
components taking into account social, economic and environmental implications
Realize engineering components and products using appropriate materials and
machine tools
Work professionally in mechanical, automotive and related systems

Course Outcomes

S.No

1

Course
Code

MAT2002

Course Name

Applications of
Differential and
Difference Equations

Course
Outcome CO Statement
Employ the tools of Fourier series to find harmonics of periodic functions from the
CO1
tabulated values
Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
CO2
systems
CO3
Know the techniques of solving differential equations
CO4

Understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and digital signal
processing

CO6

CO2

Demonstrate MATLAB programming for engineering problems
Construct analytic functions and find complex potential of fluid flow and electric
fields
Find the image of straight lines by elementary transformations

CO3

Express analytic functions in power series

CO4

Evaluate real integrals using techniques of contour integration

CO1
2

MAT3003

Complex variables and
Partial Differential
Equations

CO5
CO1
CO2
3

MAT3005

Applied Numerical
Methods

CO3
CO4
CO5

4

MEE1001

Engineering Drawing

6

MEE1002

MEE1003

Engineering Mechanics

Use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations
Fit the data using interpolation technique and spline methods
Find the solution of ordinary differential equations , Heat and Wave equation
numerically
Apply calculus of variation techniques to extremize the functional and also find
approximate series solution to ordinary differential equations

CO1

Apply BIS and ISO Standards in Engineering Drafting.

CO2

Graphically construct mathematical curves in engineering applications.

CO3

Visualize geometrical solids in 3D space through Orthographic Projections

CO4

Construct isometric scale, isometric projections and views.

CO5

CO7

Draw sections of solids including cylinders, cones, prisms and pyramids.
Draw projections of lines, planes, solids, isometric projections and sections of
solids including cylinders, cones, prisms and pyramids using Mini-Dafter and
CAD.
Construct orthographic projections from pictorial views

CO1

Compute the resultant of system of forces in plane and space acting on bodies.

CO2

Predict the support-reactions and the internal forces of the members of various
trusses and frames.

CO3

Analyse equilibrium problems with friction.

CO4

Apply transfer theorems to determine properties of various sections.

CO5

Analyse equilibrium of connected bodies virtual work method.

CO6

Predict motion parameters of bodies under rectilinear, curvilinear and general
plane motion.

CO1

Identify thermodynamics systems, point functions and path functions

CO6

5

Analyze partial differential equations, and its applications, design
the boundary value problems (one dimensional heat and wave equations) and find
Fourier series, Fourier transform techniques in their respective engineering
problems
Observe the difference between exact solution and approximate solution

Engineering
Thermodynamics

7

MEE1005

Materials Engineering
and Technology

CO2

Solve engineering problems using zeroth and first laws of thermodynamics

CO3

Analyse the heat and work interactions by applying the concepts of entropy
principles and exergy.

CO4

Analyse thermodynamic systems involving pure substances and mixtures

CO5

Calculate thermodynamics properties based on thermodynamics relations

CO6

Analyse basic thermodynamic cycles of various systems

CO1

Suggest suitable engineering materials for different application

CO2

Identify various phases of metals and alloys through appropriate phase diagrams

CO3

Apply suitable heat treatment process based on material properties

CO4

Evaluate the effect of alloying elements, properties and application of ferrous and
non-ferrous metals

CO5
CO6
CO7

8

MEE1007

Manufacturing
Processes

CO1

Develop suitable casting processes for various materials and components

CO2

Identify a suitable welding process & Process Parameters for an application

CO3

Design a suitable metal forming system for making an industrial product

CO4

Analyse the influence of Process Parameters on the powder metallurgy process

CO5

Select fabrication method for glass and polymer products

CO6

Identify suitable manufacturing process for product realisation

CO7

Fabricate simple components by various manufacturing processes

CO1
9

MEE1032

Mechanics of Solids
and Fluids

Evaluate the mechanical behavior of materials for different applications
Apply advanced materials such as polymers, ceramics and composites in product
design
Correlate the structure-property relationship in metals/alloys in as-received and
heat treated conditions

CO2
CO3

Solve problems of axially loaded members either for stress calculation or load
calculation with or without accounting temperature effect.
Calculate stress planes in other than the cross section for different loading
conditions
Analyse the members subjected to bending, torsion, combined bending and torsion
and able to solve problems of thin shell vessels

10

11

MEE1035

MEE1036

Automotive Electricals

Automotive Chassis

CO4

Understand the application of manometry during flow measurements

CO5

Determine the hydrostatic forces on inclined and curved surfaces and able to find
centre of buoyancy and metacentre

CO6

Apply the fundamental equations to predict fluid flow and solve problems of fluid
kinematics and fluid dynamics

CO7

Calculate major and minor losses for flow through pipes and able to solve multi
reservoir problems

CO8

Experimentally determine the mechanical properties of materials and important
hydraulic coefficients

CO1

Learn about the wiring of an automobile

CO2

Understand the construction and working of batteries

CO3

Understand the working of charging and starting systems

CO4

Knowledge about the need and working of ignition systems

CO5

Understand the working of lighting system

CO6

Gain the skills on the recent development in the area of automotive electricals

CO1

Possess the knowledge about various vehicle frames and vehicle sub systems

CO2

Know the suitable steering system for different vehicles application.

CO3

Familiarize the various axles and drive line systems for automobiles

CO4

Evaluate the different type of suspension system and brake performances.

CO5

Select suitable wheels and tires according to the application.

CO6

Apply the fundamental knowledge to develop modern vehicle systems.
To impart basic knowledge about the fundamental electronic devices and logic
circuits.
To acquire the different sensors and actuator interfacing with microcontroller.

CO1
CO2
12

MEE1037

Automotive Electronics

CO3
CO4
CO5

Acquire the different automotive sensors working principles and its applications.
To acquire the different automotive actuators working principle and its
applications.
To analyze the effects of fuel injection control and engine open loop and close loop
control system.

13

14

15

MEE2001

MEE2004

MEE2038

Machine Drawing

Mechanics of Machines

Thermal and Heat
Transfer

CO6

To understand the modern vehicle management system and their requirements.

CO1

Apply the national and international standards in machine drawing.

CO2

Apply limits and tolerances to assemblies and choose appropriate fits.

CO3

Prepare production drawings with geometrical dimensioning and tolerances

CO4

Assign machining and surface finish symbols.

CO5

Prepare production drawings with geometrical dimensioning and tolerances

CO6

Illustratevarious machine components through drawings.

CO1

Apply different mechanisms for designing machines.

CO2

Compute velocity and acceleration of various plan mechanisms.

CO3

Apply the principles for analyzing cams, gears and gear trains.

CO4

Synthesize mechanisms for doing useful work.

CO5

Analyze dynamic forces acting on mechanism.

CO6

Balance rotating and reciprocating masses and reduce vibrations.

CO7

Analyze gyroscopic effects on aeroplanes, ships and automobiles.

CO8

Measure and analyze free, forced and damped vibrations of mechanical systems.

CO1

Design and analyse of reciprocating air compressors

CO2

Explain and analyse performance of steam nozzles under different back pressures

CO3

Design different components of refrigeration systems

CO4

Calculate cooling load requirement for the conditioned space

CO5

Apply basic principles of fluid mechanics, thermodynamics and heat transfer for
analysing heat transfer systems.

CO6
CO1
16

MEE2039

Automotive
Transmission Systems

CO2
CO3

Select and use relevant correlations and charts for solving steady and transient heat
transfer problems including automobile heat transfer
Describe the working of manual, automatic and semi-automatic transmission
systems.
Assess the transmission systems required for the any given vehicle.
Estimate the transmission system efficiency and arrive at power saving
opportunities.

CO5

Explain the role of transmission components in improving the performance of the
vehicle.
Knowledge and design of hydrostatic and electric drives

CO6

Latest technology in transmission sytems including hybrid vehicle

CO1

Understand the construction and working of the engine.

CO2

Understand the fuel systems used in SI and CI engines

CO3

Gain knowledge on combustion in SI and CI engines

CO4

Understand the various types of combustion chambers used in SI and CI engines.

CO5

Understand the lubrication and cooling system in engines.

CO6

Knowledge about the instrumentation used to measure engine performance and
testing standards.

CO7

Understand the recent development in the area of engines.

CO1

Understand the various types of fuels like liquid, solid and gaseous fuels are
available for firing in boilers and furnaces

CO2

Select the right type of fuel depends on various factors such as availability,
storage, handling, pollution and cost of fuel

CO3

Understand the fuel properties and efficient use of the fuel

CO4

Know various analyses of exhaust and flue gases

CO5

Understand various combustion Equipment

CO1

Analyse the energy scenario of our country

CO2

Describe the working principles of Fuel cells and its component.

CO3

Estimate the performance parameters of Fuel cells

CO4

Develop clear understanding about functioning and types of Fuel cells

CO5

Design structural & thermo-chemical subsystems of Fuel cells.

CO6

Evaluate the cost of generation and economics of Fuel cells

CO7

Assess environmental impact of Fuel cells

CO4

17
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19

MEE3015

CHE2006

MEE1013

Automotive Engines

Fuels and Combustion

Fuel Cells

20

21

MEE1014

MEE1024

Industrial Engineering
and Management

Operations Research

CO1

Analyze the way price of a product affects the demand for a product for
consequent actions and predict demand for a product by making use of different
demand forecasting techniques.

CO2

Explain Break even analysis to determine safe production levels and costing of
industrial products.

CO3

Apply productivity techniques for continuous improvement in different
functionalities of an industry.

CO4

Analyze the existing operations that happen in factories for establishing time
standards for different activities.

CO5

Demonstrate the knowledge of selection of location for the new plant & optimizing
the layout within the plant for smooth production.

CO6

Apply cellular manufacturing concepts in industry.

CO7

Compute material requirement needed to satisfy the Master Production Schedule
of a factory by having thorough understanding of MRP logic.

CO1

Apply operations research techniques like L.P.P, scheduling and sequencing in
industrial optimization problems.

CO2

Evaluate transportation problems using various OR techniques.

CO3

Explain various OR models like Inventory, Queuing, Replacement, Simulation,
Decision etc. and apply them for optimization.

CO4

Use OR tools in a wide range of applications in industries.

CO5

Identify current topics and advanced techniques of Operations Research for
industrial solutions.

CO6

Identify best techniques to solve a specific problem.

CO7

Analyse, consolidate and synthesise knowledge to identify and provide solutions to
complex problems with intellectual independence.

CO1
22

MEE1038

Solar Photovoltaic
System Design

CO2
CO3

Explain the physics of photovoltaic energy conversion from light
Design PV systems to meet economic and functional requirements of any
application
Analyze the performance of PV systems

23

MEE1039

AUTOMOTIVE
FUELS AND
ENERGY

CO4

Prepare a commercial quality Detailed Project Report (DPR)

CO5

Plan and execute PV projects

CO1

Analyse the global fuel and energy challenges

CO2

Describe the technical, socioeconomic, environmental and legal aspects related to
the alternative fuel – energy system.

CO3

Estimate the production-property-performance relationship of fuels

CO4

CO6

Evaluate the cost of generation and economics of production of alternative fuels
Assess the impact of alternative fuel usage on environment and socioeconomic
aspects
Design structural & electro-mechanical subsystems of fuel cells % electric vehicles

CO1

Describe the vehicle classification with respect to certification and homologation

CO2

Identify the regulations governing for each vehicle type

CO3

Gain proficiency in testing methodologies for vehicle level testing

CO4

Perform and analyze system level testing for certification of the engine, braking,
steering and lighting systems,

CO5

24

MEE1040

Auto Certification and
Homologation

CO5

CO1

Obtain know-how in testing methodologies for certification of components testing
Evaluate the environmental impact, cost and economics of homologation and
certification
Comprehend the steps involved in the automotive body design to improve safety.

CO2

Differentiate the active and passive safety systems and their impact on passengers.

CO3

Explain the construction and working principle of various safety equipments
employed in automobiles.

CO4

Evaluate the behaviour of various safety systems on improving safety, comfort and
convenience.

CO5

Assess the performance of different testing procedures involved in passenger and
occupant safety.

CO1

Possess the knowledge of various styling and ergonomic techniques.

CO2

Design and develop a new styling in a given vehicle model.

CO3

Understand the importance of ergonomics in reducing the driver fatigue.

CO6

25
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MEE1041

MEE1042

AUTOMOTIVE
SAFETY SYSTEMS

ERGONOMICS AND
STYLING

CO4
CO5

27

28

29

30

MEE2006

MEE2007

MEE2008

MEE2015

Machining Process and
Metrology

CAD/CAM

Product Design for
Manufacturing

Non-Destructive
Testing

Explain the role of styling and ergonomics in look and safe operation of the
vehicle.
Knowledge of visibility, mirror design and logical formation of cockpit

CO1

Apply the basic concepts of metal cutting, identify various tool materials that can
be used and familiarize with calculations of tool life estimation.

CO2

Explain the constructional details and working principle of different machine tools.

CO3

Describe the gear cutting process using indexing concept.

CO4

Develop the concept of unconventional machining and finishing processes and
working principle of different unconventional machines.

CO5

Plan for linear and angular measurements using basic metrology instruments.

CO6

Make use of advanced measuring instruments.

CO1

Apply design concepts.

CO2

Utilise CAD standards for geometrical modelling.

CO3

Demonstrate Solid modelling techniques.

CO4

Develop part programs for solid models.

CO5

Apply group technology concept in manufacturing product.

CO6

Make use of FEA concept for analysis.

CO7

Explain FMS and CIM wheel for manufacturing industry

CO8

Develop the model for analysing and manufacturing structural member.

CO1

Evaluate constraints of manufacturing processes that limit design possibilities with
respect to cycle time, material handling and other factory costs

CO2

Apply various design rules in manufacturing processes

CO3

Evaluate the process by design guidelines for optimum design and analyze the
design alternatives in the manufacture of components

CO4

Apply quantitative methods to assess DFA between different designs Contents

CO5

Utilize CAD, CAM, CIM concepts to assess DFMA.

CO6

Analyze the new product development.
Identify appropriate surface inspection techniques for various engineering
component.

CO1

CO2

CO4

Select suitable radiography testing methods for different applications.
Apply eddy current and ultrasonic testing methods suitably for detecting internal
defects.
Apply acoustic emission techniques for suitable engineering applications

CO5

Select suitable special non-destructive technique for various applications.

CO6

Detect the defects using non-destructive testing methods

CO1

Define Euler’s equation for Turbomachines from second law of motion

CO2

Apply Euler’s equation of motion to various types turbo machines

CO3

CO5

Demonstrate the knowledge of working and stages of Turbomachines
Analyze stage parameters and performance characteristics of various
Turbomachines
Suggest suitable compounding technique for muti-stage operation of Turbines

CO6

Identify governing and selection of turbo-machinery

CO7

Solve analytical problems in turbo-machines for both compressible and
incompressible fluid flows

CO3

CO4
31

MEE2026

Turbo Machines

CO8
CO1
CO2
32

MEE2028

AUTOMOTIVE
AERODYNAMICS

CO3
CO4
CO5
CO6

33

MEE2041

Vehicle Body
Engineering

CO1

Experimentally determine the performance characteristics of both power
absorbing and power generating Turbomachines
Possess the knowledge of basic of flow over vehicles and resistance to vehicle
motion.
Gain the knowledge of drag over the car, its aerodynamics and optimization of car
bodies.
Compute and predict the wind force and calculate wind noise.
Design and development of very low drag cars and high efficiency radiators using
simulations.
Explain the measurement of pressure, velocity and force in an automobile wind
tunnel.
Simulation of car, buses and trucks using computational fluid Dynamics
technique.
Design different types of body and equipment for car, bus and commercial vehicle
with safety aspects.

34

MEE2042

TWO AND THREE
WHEELERS

CO2

Perform construction of different types of body for car, bus and commercial vehicle.

CO3

Recognize and select suitable metal, timber, plastics and paint for the vehicle.

CO4

Optimize of vehicle bodies for minimum drag.

CO5

To analyze the effects of various aerodynamic forces and moments.

CO6

To develop modern vehicle body to meet the current requirements.

CO1

Identify a wide variety of two and three wheelers

CO2

CO4

Analyze the various systems and components of two and three wheelers.
Evaluate the impact of steering, braking and suspension system on vehicle
performance.
Explain the importance of proper service and maintenance.

CO5

Knowledge of vehicle stability and riding characteristics.

CO1

Understand the importance of vehicle inspection and maintenance.

CO2

Diagnose the causes of Engine problem and provide the remedial action
Implement the knowledge to rectify the fuel, cooling and lubrication systems
defects
Identify the causes, servicing the clutch, gear box, universal joints, propeller shaft,
and differential.

CO3

CO3
35
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MEE2043

MEE2044

VEHICLE
INSPECTION AND
MAINTENANCE

INSTRUMENTATION
AND VEHICLE
DIAGNOSTICS

CO4
CO5

Apply the basic knowledge and rectify the transmission systems problems

CO6

Possess the knowledge about the inspection and maintenance of vehicle braking,
electrical and modern vehicle systems.

CO1

Explicate the basics of instrumentation systems.

CO2

Differentiate the characteristics of diverse instrumentation types with their relative
merits and demerits.

CO3

Explain the basics of diagnostic systems.

CO4

Evaluate the performance of different diagnostic systems.

CO5

Identify the different diagnostic tools and scanners employed in automobiles.

CO6

Comprehend the recent trends followed in the field of instrumentation and vehicle
diagnostics.

37
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MEE2045

MEE2046

MEE2047

MEE2048

AUTOMOTIVE
CONTROL SYSTEMS

AUTOMOTIVE
BRAKING SYSTEMS

AUTOMOTIVE
SUSPESION AND
STEERING
SYSTEMS

APPLIED
HYDRAULICS AND
OFF ROAD
VEHICLES

CO1

To impart basic knowledge about the open loop and close system and modeling of
a system

CO2

To acquire the different order of a system with response and its stability concepts.

CO3

To analyze the PID controller and design a system with lead and lag compensator.

CO4

To develop the state space model for automotive systems.

CO5

To analyze the model of vehicle control system.

CO6

To understand modern automotive systems and its requirements.

CO1

Identify, select and design the appropriate brake among the mechanical, hydraulic,
air and vacuum brake systems based on the suitability to the vehicle.

CO2

Analyse the kinematic and kinetic performance of brake system.

CO3

Analyse the stability of brake system.

CO4

Design and conduct experiments as per procedures and protocols to test the brake
system.

CO5

Recognize and choose the correct braking materials relevant to the applications.

CO1

Understand the construction and mechanism of steering system components

CO2

Gain knowledge on various suspension systems used in automotive vehicles

CO3

Gain knowledge on computer controlled suspension systems

CO4

Understand the mechanisms involved in the stability of vehicle

CO5

Study of various steering and suspension system used in automotive vehicles

CO6

Understand the recent development in the area of suspension and steering systems

CO1

Comprehend the different pumps and actuators

CO2

Explain the construction and working of different control circuit components.

CO3

Devise a suitable control circuit for actuating components.

CO4

Identify the suitable off road vehicle for the intended application and able to
evaluate their merits and demerits.

CO5

Elucidate the different maintenance procedures of off road vehicles.

CO6

Explicate the recent trends in the field of off road vehicles.
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MEE2049

MANUFACTURING
OF AUTOMOTIVE
COMPONENTS

CO1

Comprehend the steps involved in the manufacturing of engine components
through casting and forging with their relative merits and demerits.

CO2

Identify the optimal material and manufacturing process for making the
transmission system and other chassis components.

CO3

Analyze and make a selection out of different forming and welding techniques for
manufacturing automotive components.

CO4

Evaluate the performance of different coating techniques

CO5

CO1

Explicate the importance of plastics and their fabrication techniques.
Comprehend the recent manufacturing techniques followed in automotive
industries.
Evaluate the natural frequency of a single and multi-degree freedom systems

CO2

Predict the stability of vehicle at different operating conditions

CO3

Predict the behavior of tyres during braking, acceleration and cornering

CO4

Discuss the roll stability of a vehicle

CO5

Analyse the directional stability of the vehicle during cornering

CO1

Comprehend the steps involved in the design process and analyze the influence of
different factors influencing the design process.

CO2

Compute the dimensions of chassis components subjected to static and fatigue
loads considering different failure theories.

CO3

Compute the critical dimensions of chassis components involved in the suspension
and transmission systems of a vehicle.

CO4

Comprehend the modern design tools being followed in industries.

CO5

Gain the knowledge and design of real axle housing and final drive
Understand the requirement and suggest a suitable type HVAC system for a
vehicle
Explain the air-conditioning refrigeration cycle and describe the operation of the
system
Develop clear understanding about functioning of the HVAC system

CO6

42
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MEE2050

MEE3016

Vehicle Dynamics

DESIGN OF CHASSIS
COMPONENTS

CO1
44

MEE3017

AUTOMOTIVE
HVAC

CO2
CO3

45

MEE3018

Noise, Vibration and
Harshness

CO4

Perform heating and air conditioning system inspection, maintenance, adjustments
and repair

CO5

Gain proficiency in load analysis, distribution systems and control devices

CO6

Evaluate the environmental impact, cost and economics of a HVAC system

CO1

Evaluate the single and two degree of freedom systems all types of vibrations and
determining the natural frequencies.

CO2

Possess the knowledge of vibration control through dampers, isolators in IC
Engines and calculating the modal analysis of the shock absorbers

CO3
CO4
CO5

46

MEE4006

Computational Fluid
Dynamics

CO1

Apply mathematics and engineering fundamentals to recognize the type of fluid
flow and heat transfer that occur in a particular physical system and to use the
appropriate model equations to investigate the problem.

CO2

Solve governing equations using finite difference discretization technique

CO3

CO5

Solve governing equations using finite volume method
Generate appropriate type of grids required for solving engineering problems
accurately.
Apply suitable turbulence model for the chosen real world engineering problems.

CO6

Solve fluid flow and heat transfer problems using commercial CFD tools

CO1

Acquire the knowledge to understand engine testing and calibration.

CO2

CO4

Explain the principles of engine testing and calibration.
Demonstrate different techniques to measure and test engine testing and
calibration.
Apply engine testing and calibration techniques in real-time.

CO5

Impart knowledge about advanced special equipment for testing

CO1

Understand the I.C. Engine design requirements.

CO2

Analysis the various sub systems of an I.C. Engine.

CO4

47
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MEE4008

MEE4009

ENGINE TESTING
AND
CERTIFICATION

Prediction and measurement of engine and mechanical noise of an automobile
Gain the knowledge of controlling the various sources of noise by different
methods
Ability to measure and control harshness, vibration using various methods.

CO3

ENGINE DESIGN
AND
DEVELOPMENT

49

50

MEE4010

MEE4011

ENGINE EMISSIONS
AND CONTROL

Advanced Automotive
Power Plants

CO3

Develop theoretical knowledge to design I. C. Engine components.

CO4

Explain various design parameters considerations in sub systems of engine.

CO5

Recognize the material requirement for the design of I.C engine components

CO6

Understand latest trends in designing and development of automotive engines

CO1

Analyze the pollution scenario in India and the whole world.

CO2

Identify the different types of pollutants and its ill effects on environment and
human beings.

CO3

Evaluate the strategic options available to reduce pollutants from engines.

CO4

Develop an newer technology to reduce pollution from the SI and CI engines.

CO5

Gain the knowledge on engine emission norms and driving cycles.

CO1

Analyse the alternative energy sources of our country

CO2

Describe the working principles of various energy systems and its component.

CO3

Estimate the performance parameters of work producing devices

CO4

Develop clear understanding about functioning of engines and hybrid systems

CO5

Design structural & electro-mechanical subsystems of electric vehicles.

CO1
CO2
51

ENG1011

English for Engineers CO3
CO4
CO5
CO1

52

FRE1001

Français quotidien
(Foreign Language)

CO2
CO3

Apply language skills with ease in academic and real-life situations.
Build up a job winning digital foot print and learn to face interviews
confidently.
Develop good interpreting and reporting skills to aid them in research.
Comprehend language and communication skills in academic and social
contexts.
Acquire vocabulary and learn strategies for error-free communication.
To Identify in French language the daily life communicative situations via
personal pronouns, emphatic pronouns, salutations, negations,
interrogations etc
To communicate effectively in French language via regular / irregular
verbs.
To demonstrate comprehension of the spoken / written language in
translating simple sentences.

53

CSE1001

Problem Solving and
Programming

CO4

To understand and demonstrate the comprehension of some particular new
range of unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through the
language studied.

CO1

Understand the working principle of a computer and identify the purpose of
a computer programing language

CO2

Learn various problem solving approaches and ability to identify an
appropriate approach to solve the problem

CO3
CO4
CO5
CO6
CO1
CO2

54

CSE1002

Problem Solving and
Object Oriented
Programming

CO3
CO4
CO5
CO6

55

MAT1011

Calculus for
Engineers

CO1

validate the program against file inputs towards solving the problem
Solve various engineering problems using different data structures
Able to modularize the given problem using structural approach of
programming
Efficiently handle data using flat files to process and store data for the given
problem
Recall the basics of procedural programming and to represent the real world
entities as programming constructs
Enumerate object oriented concepts and translate real-world applications
into graphical representations
Demonstrate the usage of classes and objects of the real world entities in
applications
Discriminate the reusability and multiple interfaces with same functionality
based features to solve complex computing problems
Propose possible error-handling constructs for unanticipated states/inputs
and to use generic programming constructs to accommodate different
datatypes
Validate the program against file inputs towards solving the problem
Apply single variable differentiation and integration to solve applied
problems in engineering and find the maxima and minima of functions

CO2
CO3
CO4
CO5
CO6
CO1
CO2
56

MAT2001

Statistics for
Engineers

Apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data

CO4

Make appropriate decisions using statistical inference that is the central to
experimental research.

CO2
CO3
PHY1701

Engineering Physics

Demonstrate MATLAB code for challenging problems in engineering
Compute and interpret descriptive statistics using numerical and graphical
techniques.
Understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.

CO3

CO5
CO6
CO1

57

Understand basic concepts of Laplace Transforms and solve problems with
periodic functions, step functions, impulse functions and convolution
Evaluate partial derivatives, limits, total differentials, Jacobians, Taylor
series and optimization problems involving several variables with or
without constraints
Evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical
coordinates
Understand gradient, directional derivatives, divergence, curl and Greens’,
Stokes, Gauss theorems

Use statistical methodology and tools in reliability engineering problems
Demonstrate R programming for statistical data
Understand the dual nature of radiation and matter.
Apply Schrodinger’s equations to solve finite and infinite potential
problems.
Apply quantum ideas at the nanoscale.

CO4

Apply quantum ideas for understanding the operation and working principle
of optoelectronic devices.

CO5
CO6
CO7

Analyze the Maxwell’s equations in differential and integral form.
Classify the optical fiber for different Engineering applications.
Apply concept of Lorentz Transformation for Engineering applications.

CO8
CO1
CO2
CO3
58

CHY1701

Engineering
Chemistry

CO4
CO5

Analyze the properties of different polymers and distinguish the polymers
which can be degraded and demonstrate their usefulness

CO6

Apply the theoretical aspects: (a) in assessing the water quality; (b)
understanding the construction and working of electrochemical cells; (c)
analyzing metals, alloys and soil using instrumental methods; (d) evaluating
the viscosity and water absorbing properties of polymeric materials

CO1
CO2

59

HUM1021

EXC4097

Understand the concept of addiction and how it will affect the physical and
mental health.

CO4

Identify ethical concerns in research and intellectual contexts, including
academic integrity, use and citation of sources, the objective presentation of
data, and the treatment of human subjects.

Ethics and Values

EXTRA curricular
Activities

Ability to follow sound morals and ethical values scrupulously to prove as
good citizens
Understand the various social problems and learned to act ethically.

CO3

CO5
60

Demonstrate the quantum mechanical ideas
Recall and analyze the issues related to impurities in water and their
removal methods and apply recent methodologies in water treatment for
domestic and industrial usage
Evaluate the causes of metallic corrosion and apply the methods for
corrosion protection of metals
Evaluate the electrochemical energy storage systems such as lithium
batteries, fuel cells and solar cells, and design for usage in electrical and
electronic applications
Assess the quality of different fossil fuels and create an awareness to
develop the alternative fuels

CO1
CO2

Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.
Enhance their social quotient
Demonstrate their creative abilities

61

MGT1022

Lean Start up
Management

62

PHY199

Introduction to
Innovative Projects

CO3
CO4
CO1
CO2
CO3
CO4
CO5
CO1
CO2
CO3
CO1
CO2

63

CHY1002

Environmental
Sciences

CO3
CO4
CO5
CO6
CO7

64

MEE3999

Tech Answers for
Real world Problems
(TARP)

65

MEE3099

Industrial Internship

CO1

Develop team working capabilities
Develop a holistic approach for healthy life
Understand developing business models and growth drivers
Use the business model canvas to map out key components of enterprise
Analyze market size, cost structure, revenue streams, and value chain
Understand build-measure-learn principles
Foreseeing and quantifying business and financial risks
Apply concept of Lorentz Transformation for Engineering applications.
Demonstrate the quantum mechanical ideas
Find out a suitable solution for socially relevant issues
Recognize the environmental issues in a problem oriented interdisciplinary
perspectives
Understand the key environmental issues, the science behind those
problems and potential solutions
Demonstrate the significance of biodiversity and its preservation
Identify various environmental hazards
Design various methods for the conservation of resources
Formulate action plans for sustainable alternatives that incorporate science,
humanity, and social aspects
Students will have foundational knowledge enabling them to make sound
life decisions as well as enter a career in an environmental profession or
higher education
Identify real life problems related to society

CO2

Apply appropriate technology(ies) to address the identified problems using
engineering principles and arrive at innovative solutions

CO1
CO2

Correlate engineering concepts and their application in industry
Extrapolate selected techniques for appropriate innovative applications

66

MEE4098

Comprehensive
Examination

CO3

Document the industrial practices in relevant e-platforms

CO1

Define, explain, evaluate, and interpret the fundamental knowledge
pertaining to the field of Mechanical Engineering and apply those essential
knowledge to the field of Energy Engineering.

CO1

Formulate specific problem statements for ill-defined real life problems
with reasonable assumptions and constraints

CO2
CO3
67

MEE4099

Capstone Project

CO4
CO5
CO6

68

STS1001

Softskills

CO7
CO1

69

STS2001

Softskills

CO1

70

STS2002

Softskills

CO1

71

STS3001

Softskill

CO1

72

STS3005

Softskills

CO1

73

STS3007

Softskills

CO1

Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and
document the results
Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products /
solution
Document the results in the form of technical report / presentation
Enabling students to know themselves and interact better with peers.
Understanding the various strategies of conflict resolution among peers and
supervisors and respond appropriately
Enabling students enhance knowledge of relevant topics and evaluate the
information
Enabling students to acquire skills in preparing for interviews, presentations
and higher education
Clear knowledge about problem solving skills in DS & Algorithms
concepts.
Enabling students to write codings in C,C++,Java and DBMS concepts

Programme Name

:

B.Tech Mechanical Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and
apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and
with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data,
and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)
1
2
3

Model, design and analyse mechanical systems and components taking into account
social, economic and environmental implications
Realize components and products using appropriate materials and machine tools
Work professionally in mechanical and related systems

Course Outcomes

S.No

1.

Course
Code

CHY1002

Course Name

Environmental
Sciences

Course
Outcome CO Statement

CO1

Students will recognize the environmental issues in a problem oriented
interdisciplinary perspectives

CO2

Students will understand the key environmental issues, the science behind those
problems and potential solutions

CO3
CO4
CO5

Students will demonstrate the significance of biodiversity and its preservation
Students will identify various environmental hazards
Students will design various methods for the conservation of resources

CO6
CO7

2.

CHY1701

Engineering
Chemistry

CO1
CO2

Students will formulate action plans for sustainable alternatives that incorporate
science, humanity, and social aspects
Students will have foundational knowledge enabling them to make sound life
decisions as well as enter a career in an environmental profession or higher
education
Recall and analyze the issues related to impurities in water and their removal
methods and apply recent methodologies in water treatment for domestic and
industrial usage
Evaluate the causes of metallic corrosion and apply the methods for corrosion
protection of metals

CO3
CO4

3.

CSE1001

Problem Solving and
Programming

CO5

Analyze the properties of different polymers and distinguish the polymers which
can be degraded and demonstrate their usefulness

CO6

Apply the theoretical aspects: (a) in assessing the water quality; (b)
understanding the construction and working of electrochemical cells; (c)
analyzing metals, alloys and soil using instrumental methods; (d) evaluating the
viscosity and water absorbing properties of polymeric materials

CO1

Understand the working principle of a computer and identify the purpose of a
computer programing language

CO2

Learn various problem solving approaches and ability to identify an appropriate
approach to solve the problem

CO3

Differentiate the programming Language constructs appropriately to solve any
problem

CO4
CO5
CO6
CO1

4.

CSE1002

Problem Solving and
Object Oriented
Programming

Evaluate the electrochemical energy storage systems such as lithium batteries,
fuel cells and solar cells, and design for usage in electrical and electronic
applications
Assess the quality of different fossil fuels and create an awareness to develop the
alternative fuels

CO2
CO3
CO4

Solve various engineering problems using different data structures
Able to modularize the given problem using structural approach of programming
Efficiently handle data using flat files to process and store data for the given
problem
Recall the basics of procedural programming and to represent the real world
entities as programming constructs
Enumerate object oriented concepts and translate real-world applications into
graphical representations
Demonstrate the usage of classes and objects of the real world entities in
applications
Discriminate the reusability and multiple interfaces with same functionality
based features to solve complex computing problems

CO5

5.

ENG1011

English for Engineers

CO6
CO1
CO2
CO3
CO4
CO5

6.

HUM1021

Ability to follow sound morals and ethical values scrupulously to prove as good
citizens

CO2

Understand the various social problems and learned to act ethically.

CO3

Understand the concept of addiction and how it will affect the physical and
mental health.

CO4

Identify ethical concerns in research and intellectual contexts, including
academic integrity, use and citation of sources, the objective presentation of
data, and the treatment of human subjects.

Ethics and Values

CO1
CO2
MAT1011

Validate the program against file inputs towards solving the problem
Apply language skills with ease in academic and real-life situations.
Build up a job winning digital foot print and learn to face interviews confidently.
Develop good interpreting and reporting skills to aid them in research.
Comprehend language and communication skills in academic and social
contexts.
Acquire vocabulary and learn strategies for error-free communication.

CO1

CO5

7.

Propose possible error-handling constructs for unanticipated states/inputs and to
use generic programming constructs to accommodate different data types.

Calculus for
Engineers
CO3
CO4

Identify the main typologies, characteristics, activities, actors and forms of
cybercrime.
Apply single variable differentiation and integration to solve applied problems in
engineering and find the maxima and minima of functions
Understand basic concepts of Laplace Transforms and solve problems with
periodic functions, step functions, impulse functions and convolution
Evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series
and optimization problems involving several variables with or without
constraints
Evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical
coordinates

CO5
CO6
CO1
CO2

8.

MAT2001

Statistics for
Engineers

9.

MEE3099

Industrial Internship

10.

MEE3999

Technical Answers
for Real World
Problems (TARP)

11.

MEE4098

Comprehensive
Examination

12.

MEE4099

Capstone Project

Understand gradient, directional derivatives, divergence, curl and Greens’,
Stokes, Gauss theorems
Demonstrate MATLAB code for challenging problems in engineering
Compute and interpret descriptive statistics using numerical and graphical
techniques.
Understand the basic concepts of random variables and find an appropriate
distribution for analysing data specific to an experiment.

CO3

Apply statistical methods like correlation, regression analysis in analysing,
interpreting experimental data

CO4

Make appropriate decisions using statistical inference that is the central to
experimental research.

CO5
CO6
CO1
CO2
CO3
CO1

Use statistical methodology and tools in reliability engineering problems
Demonstrate R programming for statistical data
Correlate engineering concepts and their application in industry
Extrapolate selected techniques for appropriate innovative applications
Document the industrial practices in relevant e-platforms
Identify real life problems related to society

CO2

Apply appropriate technology(ies) to address the identified problems using
engineering principles and arrive at innovative solutions

CO1
CO2

Correlate engineering concepts and their application in industry
Extrapolate selected techniques for appropriate innovative applications

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2
CO3

Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the
results

13.

14.

MGT1022

PHY1701

Lean Start-up
Management

Engineering Physics

15.

PHY1999

Introduction to
Innovative Projects

16.

EXC4097

Co-Extra Curricular
Basket

17.

FLC4097

Foreign Language
Course Basket

CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO1
CO2
CO3

Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products / solution
Document the results in the form of technical report / presentation
Understand developing business models and growth drivers
Use the business model canvas to map out key components of enterprise
Analyze market size, cost structure, revenue streams, and value chain
Understand build-measure-learn principles
Foreseeing and quantifying business and financial risks
To understand the dual nature of radiation and matter.
To apply Schrodinger’s equations to solve finite and infinite potential problems.
To apply quantum ideas at the nanoscale.

CO4

To apply quantum ideas for understanding the operation and working principle
of optoelectronic devices.

CO5
CO6
CO7
CO8
CO1
CO2
CO3
CO1
CO2
CO3
CO4

To analyze the Maxwell’s equations in differential and integral form.
To classify the optical fiber for different Engineering applications.
To apply concept of Lorentz Transformation for Engineering applications.
To demonstrate the quantum mechanical ideas
To understand the various types of thinking skills.
To enhance the innovative and creative ideas
To find out a suitable solution for socially relevant issues
Enhance their social quotient
Demonstrate their creative abilities
Develop team working capabilities
Develop a holistic approach for healthy life

CO1

To Identify in French language the daily life communicative situations via
personal pronouns, emphatic pronouns, salutations, negations, interrogations etc

CO2

To communicate effectively in French language via regular / irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4

To understand and demonstrate the comprehension of some particular new range
of unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through the language
studied.

18.

STS1001

Soft Skills

CO1

19

STS2001

Soft Skills

CO1

20

STS2002

Soft Skills

CO1

21
22
23

STS3001

Soft Skills

STS3005

Soft Skills

STS3007

Soft Skills

24

EEE1001

Basic Electrical &
Electronics
Engineering

25

MAT2002

Applications of
Differential and
Difference Equations

CO1

Enabling students to know themselves and interact better with peers.
Enabling students enhance knowledge of relevant topics and evaluate
theinformation
Understanding the various strategies of conflict resolution among peers and
supervisorsand respond appropriately
Enabling students to acquire skills in preparing for interviews, presentations and
higher education

CO1
CO1
CO2
CO3
CO4

Clear knowledge about problem solving skills in DS & Algorithms concepts.
Solve basic electrical circuit problems using various laws and theorems.
Analyze AC power circuits and networks, its measurement and safety concerns
Classify and compare various types of electrical machines
Design and implement various digital circuits

CO5

Analyze the characteristics of semiconductor devices and comprehend the
various modulation techniques in communication engineering

CO6

Design and conduct experiments to analyze and interpret data

CO1
CO2
CO3

Employ the tools of Fourier series to find harmonics of periodic functions from
the tabulated values
Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems
Know the techniques of solving differential equations

26

MAT3003

Complex variables
and Partial
Differential Equations

CO4

Understand the series solution of differential equations and finding eigen values,
eigen functions of Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and digital
signal processing

CO6

Demonstrate MATLAB programming for engineering problems

CO1

Construct analytic functions and find complex potential of fluid flow and
electric fields

CO2
CO3
CO4
CO5
CO1

27

28

MAT3005

MEE1001

Applied Numerical
Methods

Engineering Drawing

Find the image of straight lines by elementary transformations
Express analytic functions in power series
Evaluate real integrals using techniques of contour integration
Analyze partial differential equations, and its applications, design
the boundary value problems (one dimensional heat and wave equations) and
find Fourier series, Fourier transform techniques in their respective engineering
problems
Observe the difference between exact solution and approximate solution

CO2

Use the numerical techniques (algorithms) to find the solution (approximate)
algebraic equations and system of equations

CO3

Fit the data using interpolation technique and spline methods

CO4

Find the solution of ordinary differential equations , Heat and Wave equation
numerically

CO5

Apply calculus of variation techniques to extremize the functional and also
find approximate series solution to ordinary differential equations

CO1
CO2
CO3
CO4
CO5

Apply BIS and ISO Standards in Engineering Drafting.
Graphically construct mathematical curves in engineering applications.
Visualize geometrical solids in 3D space through Orthographic Projections
Construct isometric scale, isometric projections and views.
Draw sections of solids including cylinders, cones, prisms and pyramids.

CO6
CO7
CO1

29

30

MEE1002

MEE1003

Engineering
Mechanics

Engineering
Thermodynamics

CO2

Predict the support-reactions and the internal forces of the members of various
trusses and frames.

CO3
CO4
CO5

Analyse equilibrium problems with friction.
Apply transfer theorems to determine properties of various sections.
Analyse equilibrium of connected bodies virtual work method.

CO6

Predict motion parameters of bodies under rectilinear, curvilinear and general
plane motion.

CO1
CO2

Identify thermodynamics systems, point functions and path functions
Solve engineering problems using zeroth and first laws of thermodynamics

CO3

Analyse the heat and work interactions by applying the concepts of entropy
principles and exergy.

CO4
CO5
CO6
CO1
CO2

31

MEE1004

Fluid Mechanics

Draw projections of lines, planes, solids, isometric projections and sections of
solids including cylinders, cones, prisms and pyramids using Mini-Dafter and
CAD.
Construct orthographic projections from pictorial views
Compute the resultant of system of forces in plane and space acting on bodies.

CO3
CO4
CO5
CO6

Analyse thermodynamic systems involving pure substances and mixtures
Calculate thermodynamics properties based on thermodynamics relations
Analyse basic thermodynamic cycles of various systems
Analyse various hydraulic systems by applying the fundamental laws of fluid
statics.
Solve the fluid flow governing equations by taking suitable constraints and
assumptions
Evaluate major and minor losses in pipes
Analyse the practical significance of open channel flows
Perform dimensional analysis on any real life problems
Interpret the boundary layer aspects of laminar and turbulent flows

32

MEE1005

Materials Engineering
and Technology

33

MEE1007

Manufacturing
Processes

34

MEE2001

Machine Drawing

35

MEE2002

Strength of Materials

CO7

Experimentally determine the fluid properties and flow parameters using various
experimental setups.

CO1
CO2
CO3

Suggest suitable engineering materials for different application
Identify various phases of metals and alloys through appropriate phase diagrams
Apply suitable heat treatment process based on material properties

CO4

Evaluate the effect of alloying elements, properties and application of ferrous
and non-ferrous metals

CO5

Evaluate the mechanical behavior of materials fordifferentapplications

CO6

Apply advanced materials such as polymers, ceramics and composites in
product design

CO7

Correlate the structure-property relationship in metals/alloys in as-received and
heat treated conditions

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO1

Develop suitable casting processes for various materials and components
Identify a suitable welding process & Process Parameters for an application
Design a suitable metal forming system for making an industrial product
Analyse the influence of Process Parameters on the powder metallurgy process
Select fabrication method for glass and polymer products
Identify suitable manufacturing process for product realization
Fabricate simple components by various manufacturing processes
Apply the national and international standards in machine drawing.
Apply limits and tolerances to assemblies and choose appropriate fits.
Prepare production drawings with geometrical dimensioning and tolerances
Assign machining and surface finish symbols.
Prepare production drawings with geometrical dimensioning and tolerances
Illustratevarious machine components through drawings.
Compute Stress, Strain and Deformation in Axially loaded members

36

MEE2003

Thermal Engineering
Systems

37

MEE2004

Mechanics of
Machines

38

MEE2005

Heat Transfer

CO2

Analyse the effect of axial and shear stresses acting in various directions on
different planes

CO3

Draw the shear force and bending moment diagrams for various beams and
compute bending stress, and shear stress at various points in beams

CO4
CO5
CO6
CO7
CO1
CO2
CO3

Compute slope and deflection at various points of a beam
Analyse stresses and deformation induced in circular shafts due to torsion
Analyse stresses and deformation of columns and thin shells
Experimentally determine various mechanical properties of materials
Apply the laws of thermodynamics to the working of I.C engines.
Conduct engine tests and analyze different performance parameters.
Design a steam nozzles for thermal power plant

CO4

Analyze different subsystems of thermal power plants and performance of
reciprocating compressors.

CO5
CO6

Analyze various refrigeration systems and suggest for better modifications.
Evaluate the cooling load requirements for conditioned space.

CO7

Experimentally determine the performance indicators of IC Engines, R&AC
systems and compressors

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1

Apply different mechanisms for designing machines.
Compute velocity and acceleration of various plan mechanisms.
Apply the principles for analyzing cams, gears and gear trains.
Synthesize mechanisms for doing useful work.
Analyze dynamic fores acting on mechanism.
Balance rotating and reciprocating masses and reduce vibrations.
Analyze gyroscopic effects on aeroplanes, ships and automobiles.
Measure and analyze free, forced and damped vibrations of mechanical systems.
Apply the basic laws of heat transfer.

CO2
CO3
CO4
CO5
CO6
CO1
CO2

39

40

41

MEE2006

Machining Process
and Metrology

CO3

Solve problems of steady and unsteady state heat conduction for simple
geometries.
Analyse natural and forced convective heat transfer process.
Solve radiation heat transfer problems.
Design of heat exchangers by LMTD and NTU methods.
Conduct experiments, interpret the data and analyse the heat transfer problems.
Apply the basic concepts of metal cutting, identify various tool materials that
can be used and familiarize with calculations of tool life estimation.
Explain the constructional details and working principle of different machine
tools.
Describe the gear cutting process using indexing concept.

CO4

Develop the concept of unconventional machining and finishing processes and
working principle of different unconventional machines.

CO5
CO6
CO1

Plan for linear and angular measurements using basic metrology instruments.
Make use of advanced measuring instruments.
Analyse machine components using theories of failure

CO2

Design machine parts against fatigue failures of components subjected to
variable and cyclic loads

MEE3001

Design of Machine
Elements

CO3
CO4
CO5
CO6
CO7

Design springs for withstanding static and fatigue loads
Design welded, riveted and bolted joints
Design keys, cotter and knuckle joints
Design shafts and different types of couplings using computers
Design engine components like piston, connecting rod, crankshaft and flywheel

CHE2006

Fuels And
Combustion

CO1

Classify the various types of fuels like liquid, solid and gaseous fuels available for
firing in boilers and furnaces

CO2

Compare various fuel properties and its efficient use

42

EEE2007

Electronics and
Microcontrollers

43

EEE3001

Control Systems

CO3

Choose the right type of fuel depends on various factors such as availability,
storage, handling, pollution and cost of fuel

CO4

Differentiate the properties of exhaust and flue gases.

CO5

Execute basic engineering and science concepts for the design of various
combustion equipment

CO6

Interpret various air pollution controlling techniques for reducing the pollution
generated from combustion of various fuels

CO1
CO2
CO3
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2

44

MEE1008

MEMS

CO3
CO4
CO5
CO6
CO7

To analyze and design combinational logic circuits.
To analyze and design sequential logic circuits.
Understand the difference between different microcontrollers.
Formulate mathematical model and transfer function of the physical systems
Analyze the system performance by applying various input signals
Determine the stability of linear systems in time domain
Perform frequency domain analysis using bode and polar plot
Analyze the stability of linear system in the frequency domain
Design compensators and controllers for the given specifications
Formulate and design state-space analysis
Design and Conduct experiments, as well as analyze and interpret data
Apply MEMS & Microsystems to engineering applications
Apply physical, chemical, biological and engineering principles to design micro
devices
Fabricate micro devices in silicon, polymer, metal and other materials.
Fabricate using various micro fabrication techniques
Design MEMS components using micro sensors and micro actuators
Apply micro pumps and micro dispensers
Design MEMS for smart homes and for visually impaired

45

46

47

MEE1009

MEE1011

MEE1012

New Product
Development

Renewable Energy
sources

Alternative Fuels

CO1

Demonstrate key concepts and principles concerning the role of product
innovation and their contribution to generate competitive advantage in firms.

CO2

Identify key concepts and principles concerning the activities and competencies
involved in new product development.

CO3

Evaluate key concepts and principles concerning- the range of tools and methods
that are used to manage new product development.

CO4

Apply the methods of generating, evaluating and testing product concepts.

CO5

Analyze the set of potential innovation triggers and strategically select those
opportunities that fit with the organizational resources and strategies.

CO6

Create awareness of patents and copyrights for the new products developed.

CO1

To help students gain essential knowledge on the importance of various
renewable energy sources

CO2

To familiarize the students with principles of energy conversion for various
renewable energy sources

CO3

To do practical experiments for energy resource performance under different
operating conditions

CO4

To understand the method for assessment of various input energy resources for
meeting the specific requirements

CO5
CO1

To know the limitations in renewable energy conversion techniques
Explicate the importance of alternative fuels and reserve status of fossil fuels.

CO2

Comprehend the important properties, production and storage of hydrogen and
other gaseous fuels and address the implications during their use in IC engines.

CO3

Comprehend the important properties, production and storage of liquid fuels and
solid and address the implications during their use in IC engines.

CO4
CO5

Evaluate the performance of clean propulsion technologies.
Predict the behavior of engines during the usage of alternative fuels.

48

49

51

MEE1014

MEE1015

MEE1016

Industrial Engineering
and Management

Total quality
management and
Reliability

CO6

Identify the optimal alternative fuels for local usage based on the availability of
raw materials.

CO1

Analyze the way price of a product affects the demand for a product for
consequent actions and predict demand for a product by making use of different
demand forecasting techniques.

CO2

Explain Break even analysis to determine safe production levels and costing of
industrial products.

CO3

Apply productivity techniques for continuous improvement in different
functionalities of an industry.

CO4

Analyze the existing operations that happen in factories for establishing time
standards for different activities.

CO5

Demonstrate the knowledge of selection of location for the new plant &
optimizing the layout within the plant for smooth production.

CO6

Apply cellular manufacturing concepts in industry.

CO7

Compute material requirement needed to satisfy the Master Production Schedule
of a factory by having thorough understanding of MRP logic.

CO1

Develop action plans for customer centric business on the basis of various
quality philosophies.

CO2

Apply total quality management techniques for design and manufacture of
highly reliable products and services.

CO3

Develop statistical process control charts for monitoring the health of
manufacturing systems.

CO4

Solve various industrial problems using Six Sigma and related techniques.

CO5

Establish quality management system and environmental management system
for product and service industries.

CO6
CO1

Design systems with a focus on enhancing reliability and availability.
Identify key requirements and concepts in lean manufacturing

Lean Enterprises and
New Manufacturing
Technology

52

MEE1017

New Venture
Planning and
Management

53

MEE1018

Facilities and Process
Planning

54

MEE1024

Operations Research

CO2

Apply the tools in lean manufacturing to analyze a manufacturing system and
plan for its improvements.

CO3

Find the common pitfalls encountered during lean implementation and initiate a
continuous improvement change program in a manufacturing organization.

CO4

Map the value chain and predict the value addition

CO5

Apply lean accounting principles towards financial management of all
streamlined operations in a lean manufacturing setup.

CO6

Apply knowledge of facility planning, cellular manufacturing and group
technology in a typical lean manufacturing setup.

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Apply the basic concepts of entrepreneurship
Perform feasibility analysis for a new venture
Prepare financial reports related to a new business
Adhere to rules and regulations and obtain support from government
Prepare a business plan for a new venture or expansion of an existing enterprise
Able to prepare for starting a new venture
Plan and develop facilities in manufacturing plants
Design different product processes involved in various planning activities
Identify plant location and select suitable resources
Apply tools for developing and analysing plant layout
Apply numerical methods in layout planning
Analyse material handling systems in manufacturing firms
Evaluate cost and corresponding implementation activities in layout

CO1

Apply operations research techniques like L.P.P, scheduling and sequencing in
industrial optimization problems.

CO2

Evaluate transportation problems using various OR techniques.

CO3

Explain various OR models like Inventory, Queuing, Replacement, Simulation,
Decision etc. and apply them for optimization.

CO4

Use OR tools in a wide range of applications in industries.

CO5

Identify current topics and advanced techniques of Operations Research for
industrial solutions.

CO6

Identify best techniques to solve a specific problem.

CO7
CO1
CO2

55

56

57

MEE1027

Instrumentation and
Control Engineering

MEE1030

Robotics

MEE1045

Mechatronics
Systems Design

Analyse, consolidate and synthesise knowledge to identify and provide solutions
to complex problems with intellectual independence.
Describe the basic principle of typical measurement systems and error
characteristics
Understand transduction,working principles of typical sensors used in industrial
applications.(Module-2, Module-3, Module-8)

CO3

Demonstrate the applications and role of signal conditioning circuits, data
acquisition in measurement systems. (Module-4)

CO4

Formulate mathematical model for physical systems and simplify representation
of complex systems using reduction techniques.(Module-5)

CO5

Describe the basic concepts in control system design and the role of
feedback.(Module-6)

CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3

Analyse the stability performance of the control system design.(Module-7)
Specify various types of Robots for industrial applications
Design appropriate end effectors for various applications.
Analyze kinematics of various manipulator configurations
Compute required trajectory planning for the given task.
Select the suitable sensors for real time working of robotic arm.
Prepare Robot program for various industrial applications.
The knowledge of basic concepts, applications and elements of mechatronic
systems.
Experience design concepts, modelling and simulation of mechatronics system.
Familiar with sensor interfacing and data acquisition systems.

58

59

60

61

MEE2007

MEE2008

MEE2009

MEE2010

CAD/CAM

Product Design for
Manufacturing

Tribology

CO4

The concepts of intelligent systems and its application in control of mechatronics
systems.

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8

Apply design concepts.
Utilise CAD standards for geometrical modelling.
Demonstrate Solid modelling techniques.
Develop part programs for solid models.
Apply group technology concept in manufacturing product.
Make use of FEA concept for analysis.
Explain FMS and CIM wheel for manufacturing industry
Develop the model for analysing and manufacturing structural member.

CO1

Evaluate constraints of manufacturing processes that limit design possibilities
with respect to cycle time, material handling and other factory costs

CO2

Apply various design rules in manufacturing processes

CO3

Evaluate the process by design guidelines for optimum design and analyze the
design alternatives in the manufacture of components

CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6

Apply quantitative methods to assess DFA between different designs Contents
Utilize CAD, CAM, CIM concepts to assess DFMA.
Analyze the new product development.
Design machine components related to industrial tribology
Estimate the friction and wear in interacting surfaces
Apply the principles of lubrication in designing various types of bearings
Analyse the pressure and estimate the load carrying capacity of a journal bearing
Estimate the friction and power loss in a journal bearing
Test components and Characterize tribological failures

CO7

Apply tribological principles in designing components for use in MEMS,
tribotronics and automotive applications

CO1

Classify composite materials and their applications.

CO2
CO3
Design of Composite
Materials

CO4
CO5
CO1
CO2
CO3

62

63

64

MEE2011

Welding Engineering

MEE2012

Manufacturing
Automation

MEE2013

Modelling and
simulation of
Manufacturing
Systems

CO4

Make use of the knowledge in manufacturing processes of composite materials
Apply failure criteria on composite structures subjected to various types of
loading.
Analyze composite laminates using the fundamentals of Classical Lamination
Theory
Design composite laminates subjected to mechanical, thermal stresses for
different environmental conditions.
Demonstrate the application of different heat sources used for welding
Determine the application of various welding processes
Develop a heat transfer model for different welding processes and weldgeometries
Analyze weld solidification and slag/metal interactions

CO5

Apply appropriate distortion control and correction techniques to reduce weld
residual stress

CO6

Analyze welding parameters and weld defects of components joined using
various welding techniques

CO1

Apply automation principles and strategies and model manufacturing systems

CO2

Design automated storage and retrieval systems and employ robots in material
handling

CO3
CO4
CO5
CO6
CO7

Implement concepts of automation in inspection and testing
Apply PLC timers and counters for the control of industrial processes
Design of Hydraulic Circuit and pneumatic circuit for manufacturing application
Monitor production using smart sensors based on Industry 4.0 techniques
Implement artificial intelligence based systems and IOT in manufacturing

CO1
CO2

Identify and formulate advance problems and apply knowledge of mathematics
and simulation packages to solve manufacturing problems.
Use the techniques, skills, and modern packages, necessary for professional
practices.

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

65

MEE2014

Metal Casting
Technology

Analyze the solidification in casting by considering thermal and metallurgical
aspects and their role on mechanical properties of casting

CO5

Design gating and riser system needed for defect free casting

CO6

Design a casting by considering pattern making, moulding technique, core
making, assembly and quality control

CO1
CO2

67

MEE2015

MEE2016

Non-Destructive
Testing

Rapid Manufacturing
Technologies

Demonstrate knowledge of how to use Arena.
Design a simulation model with detailed basic operations and inputs.
Demonstrate statistical analysis of output obtained from simulation model.
Design metal casting processes and sequence of foundry operations in casting
Analyse suitable melting techniques and practices for ferrous and non-ferrous
castings
Evaluate various metal casting processes and their applications

CO4

CO7
CO8

66

Explain the concept of simulation and how to develop and analyze a simulation
model.
Analyze the fundamental logic, structure, components and management of
simulation modelling.

Improve mechanical properties of cast metal
Prepare mould for sound and defect free sand castings
Identify appropriate surface inspection techniques for various engineering
component.
Select suitable radiography testing methods for different applications.

CO3

Apply eddy current and ultrasonic testing methods suitably for detecting internal
defects.

CO4
CO5
CO6
CO1
CO2

Apply acoustic emission techniques for suitable engineering applications
Select suitable special non-destructive technique for various applications.
Detect the defects using non-destructive testing methods
Demonstrate the knowledge of Rapid Prototyping/Manufacturing technologies.
Get exposed to design rules for commercial Rapid Prototyping systems.

68

MEE2019

Materials
Characterization
Techniques

CO3

Possess the knowledge of the Rapid Prototyping software.

CO4

Create awareness of rapid manufacturing applications in tooling, biomedical,
architecture, etc.

CO5

Ability to use techniques, skills and modern engineering tools necessary for
engineering practice

CO6
CO1
CO2
CO3

Create critical thinking and innovative skills
To determine crystal structures using diffraction methods
To characterize an unknown sample using spectroscopic techniques
To elucidate the modes of operation of SEM and TEM

CO4
CO5
CO6

69

70

MEE2020

MEE2022

Metal Forming
Theory and Practice

To identify and justify the selection of at least three techniques to evaluate a
particular sample
To evaluate the uncertainty of observations and results from the different
methods
To evaluate an unknown sample and collect a targeted dataset on it using
available instrument.

CO1

Evaluate the state of stress during yielding of ductile and brittle materials when
forming a component

CO2

Estimate problems and defects during forming on the basis of materials, their
workability and frictional analysis

CO3

Recommend appropriate metal forming processes when provided a set of
functional requirements and product development constraints

CO4

Recommend cost effective material options based upon near net shape,
predicting load, torque and power requirements

CO5

Integrate product and process quality levels through the use of precision forming
techniques

CO6

Substitute unconventional forming techniques instead of conventional ones for
forming complex shapes and profiles

CO1

Analyse different kinds of steam generators and their subsystems

Power Plant
Engineering

71

72

73

MEE2023

MEE2025

MEE2026

Gas dynamics and Jet
propulsion

Fluid Power systems

Turbo machines

CO2

Explain different combustion mechanisms, coal, ash and flue gas handling
systems (module 2)

CO3

Explain the functioning of various types of Nuclear power plants

CO4

Select the suitable conventional power plant by taking into account all the
technical constraints.

CO5
CO1

Evaluate the economic aspects of power plant installation and operation
Explain the features of compressible flows.

CO2

Design C-D nozzles by applying the concepts of isentropic compressible flow
through variable duct.

CO3

Analyze normal shock, oblique shock and expansion waves in high speed flows.

CO4

Apply the concepts of Fanno flow and Rayleigh flow towards the design of
combustion sections and jet pipes.

CO5

Apply the knowledge of shock-shock interaction, shock reflection and PrandtlMeyer expansion fan-shock interaction.

CO6

Explain various types of propulsion engines used in aircraft and rocket vehicles
and understand the engine performance.

CO7

Describe real time applications of compressible flow such as supersonic
missiles, jet and rocket engines on the light of theories of gas dynamics.

CO1
CO2
CO3
CO4

Select and identify fluid power components
Descrube the function and operation of fluid power systems
Apply multiactuator fluid power system for various purposes in industry.
Design and Develop fluid power multiactuation circuits

CO5

Understand the various control components and accessories used in fluid power
systems

CO6
CO1
CO2

Troubleshoot and find out faults in fluid power circuits
Define Euler’s equation for Turbomachines from second law of motion
Apply Euler’s equation of motion to various types turbo machines

CO3
CO4
CO5
CO6

74

75

76

MEE2067

MEE3002

MEE3010

Computational
Multibody Dynamics

Finite Element
Analysis

Robot Dynamics and
Application

Demonstrate the knowledge of working and stages of Turbomachines
Analyze stage parameters and performance characteristics of various
Turbomachines
Suggest suitable compounding technique for muti-stage operation of Turbines
Identify governing and selection of turbo-machinery

CO7

Solve analytical problems in turbo-machines for both compressible and
incompressible fluid flows

CO8

Experimentally determine the performance characteristics of both power
absorbing and power generating Turbomachines

CO1

To familiarize students with the basic concepts of computational dynamics.

CO2

To introduce techniques for formulating the equations of motion of a multi-body
system.

CO3

To enable the students to solve the equations of motion using tools such as
MATLAB or SciLab.

CO1
CO2

Distinguish different numerical methods involved in Finite Element Analysis
Apply equations in finite element methods for 1D, 2D and 3D problems.

CO3

Apply shape functions in finite element formulations and use linear, quadratic,
and cubic shape functions for interpolation

CO4

Formulate and solve basic problems in heat transfer, solid mechanics and fluid
mechanics.

CO5

Analyse beams and shafts using finite element analysis.

CO6

Apply commercial FEA packages like ANSYS and modern CAD/CAE tools for
solving real life problems.

CO1
CO2
CO3
CO4

Ability to design a simple robot arm
Simulation robotic arm using software packages
Learn to plane the trajectory
Understanding the implementation of advance control system in robotics

77

MEE3003

Engineering Failure
Analysis

CO1

Identify and explain different types of failure of engineering materials and their
characteristic features.

CO2

Differentiate the significance, usage and limitations of various material
characterization tools used for failure studies.

CO3

Apply various theories of failure to the components subjected to multidirectional
loading.

CO4
CO5
CO6
CO7
CO1

78

81

MEE3004

MEE3005

Internal Combustion
Engines

Refrigeration and Air
Conditioning

Determine the life of a mechanical component subjected to variable loading.
Apply the principles of fracture mechanics and design for failure against
fracture.
Design for failure against wear failure and creep loading
Develop expertise on the experimental techniques and simulations utilized for
failure analysis of various components and interpret the probable reasons for
failure.
Compare the merits and demerits of different types of fuel injection systems
used in IC engines

CO2
CO3

Determine performance and combustion characteristics of SI and CI engines.
Propose design modifications for the existing turbochargers and superchargers

CO4

Analyze the emissions from IC engines and its effects on human beings and
environment

CO5

Identify and critically evaluate different types of alternate fuels for automobiles.

CO6

Demonstrate the developments to enhance the efficiency and performance of IC
engines.

CO1
CO2
CO3
CO4

Analyse and perform calculations for vapour compression refrigeration system.
Analyse different components of vapour compression refrigeration system.
Compare different refrigerants and suggest environmental friendly refrigerant.
Estimate different psychrometric properties using psychrometric chart and
equations.

82

83

84

MEE3006

MEE3008

MEE4001

Automobile
Engineering

Mechanical
Vibrations

Tool design

CO5

Calculate the load on the cooling coil and fix the supply conditions for various
air-conditioning systems.

CO1
CO2
CO3
CO4
CO5
CO6
CO1

Choose and suggest a suitable engine chassis layout for different applications
Analyse various types of steering systems
Discuss various types of braking and suspension system
Select a suitable conventional and automatic transmission system
Troubleshoot the electrical and instrumentation system in the automobiles
Propose advance technologies to improve vehicle performance characteristics.
Construct the equations of motion for free-body diagrams

CO2

Compute the natural frequency for free and forced vibration of a single degree of
freedom under damped or un-damped system

CO3

Apply vibration absorbers and isolators for minimizing vibration in systems with
two degree of freedom

CO4

Compute natural frequencies of free and forced vibrations in systems with multidegree of freedom

CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6

Analyze properties of vibrating system using mathematical tools.
Examine the vibration response for continuous systems.
Perform free and forced vibrations tests and analyze the results.
Select suitable tool material and cutting tool design
Analyze the performance of jigs and fixtures
Design locators and clamps for jigs and fixtures
Design Jigs and Fixtures for Manufacturing, Testing and Assembly applications
Design Press Tools and forming dies using various design rules
Analyze the design constraints in the given problem

CO7

Design of cutting tools, Work holding tools and Forming tools for various
industrial and automotive applications.

CO1
CO2
CO3

85

86

87

MEE4002

MEE4003

MEE4005

Advanced Machining
Processes

Micro and Nano
Machining

Surface Engineering

Select the appropriate machining process based on tool-workpiece interaction
and source of energy for the end product.
Apply the water jet cutting process with relevant process parameters for a
product.
Recognize the material removal mechanism and process parameters of
Ultrasonic machining process

CO4

Demonstrate the material removal mechanism of various thermal energy based
processes.

CO5

Extend the mechanism of Electrical energy based processes and their process
parameters for different applications

CO6
CO7

Make use of Chemical energy based processes.
Identify various Hybrid machining processes.

CO8

Utilize appropriate machining process to produce a product of required geometry
and quality.

CO1

Classify the appropriate micro and nano machining process based on material
removal mechanism.

CO2

Recognize the traditional micro and nano machining process and their process
parameters.

CO3

Identify various advanced mechanical energy based Micro-Nano Machining
processes, and their process parameters on the desired product.

CO4

Demonstrate the material removal mechanism of various Advanced Thermoelectric Micro-Nano machining Processes

CO5

Extend the mechanism of High Energy Advanced Thermo-electric Micro-Nano
machining Processes and their process parameters for required output.

CO6

Select suitable Advanced Electro-chemical, Micro-Nano Machining Processes
relevant to the desired product.

CO7
CO1

Utilize various micro and nano finishing processes.
Select a conventional surface engineering treatment for a specific application

CO2
CO3
CO4
CO5
CO6

88

MEE4006

Computational Fluid
Dynamics

CO1

Apply mathematics and engineering fundamentals to recognize the type of fluid
flow and heat transfer that occur in a particular physical system and to use the
appropriate model equations to investigate the problem.

CO2
CO3

Solve governing equations using finite difference discretization technique
Solve governing equations using finite volume method

CO4
CO5
CO6
CO1
CO2
CO3

89

MEE4007

Design a suitable thermal spray technique for surface modification of various
materials
Deploy laser modification of surfaces to enhance properties
Select and use an appropriate deposition technique for various materials
Use various characterization tools
Design a suitable Nano coating system for various applications

Design of
Transmission Systems CO4
CO5
CO6

Generate appropriate type of grids required for solving engineering problems
accurately.
Apply suitable turbulence model for the chosen real world engineering
problems.
Solve fluid flow and heat transfer problems using commercial CFD tools
Design of pulleys, chain drives, rope drives and belt drives.
Design journal bearings and select rolling contact bearings
Analyze forces acting on elements of transmission systems
Determine performance requirements in the selection of commercially available
transmission drives.
Design of various types of gears and gear boxes.
Apply various systems, materials and methods and design transmission systems

Programme Name

:

B.Tech (ECE with specialization in Biomedical Engineering)
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary
issues and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant
standards and with realistic constraints, including public health, safety, culture, society and
environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and
interpret data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal
and cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication
with engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1

Design and develop variety of biomedical components and systems.

2

Apply modern engineering tools to solve complex Electronics &
Communication Engineering and biomedical problems.

3

Use modern tools and techniques to solve contemporary problems in the
field of biomedical engineering.

Course Outcomes

Sl.No

Course
Code

Course Name

CO no.
CO1

1

BMD0001

Life Sciences for
Biomedical Engineers

CO Statement
Comprehend the basic concepts of cell and its organelles, biomolecules and nucleic
acids.

CO2

Ability to understand the basic physiological function about endocrine, digestive and
circulatory system.

CO3

Comprehend the mechanism about the kidney function and urine formation.

CO4

Comprehend the concepts about the body fluids and its circulatory pathways in
human body.

CO5

Comprehend the basic concepts on the human body mechanics, locomotion, bones
and joints involved in its movement.

CO6

Comprehend the breathing mechanism, gaseous exchange, human neural system and
its conduction of nerve impulse.

CO7

Ability to understand the necessary information about the human body mechanism
with its physiological functions.

2

3

4

ECE1004

ECE1017

ECE2010

CO1

Differentiate between various types of signals and understand the implication of
operations of signals

CO2

Understand the system like causal, dynamic, linear, time invariant and stable system
also students will be able to perform impulse response of both continuous time and
discrete time system.

CO3

Perform the transformation from time domain to frequency domain and understand
the distribution of energy as a function of frequency.

CO4

Apply Fourier transform for discrete time signals and understand the difference
between CTFT and DTFT.

CO5

Usefulness of convolution for analysing the LTI systems and understand the concepts
of power spectral density through correlation.

CO6

Solve differential and difference equations with initial conditions using Laplace and Z
transforms.

CO7

Design a system based on the concepts of system properties.

CO1

To comprehend the basic concepts and properties of electrical circuits and its
classification.

CO2

Ability to analyse DC and AC circuits using node and mesh analysis methods.

CO3

Excel in computing the forced and natural response of first and second order
systems.

CO4

Ability to analyse the circuits using the circuit theorems

CO5

To comprehend the basics of AC circuits and to analyse the AC circuits using
theorems.

CO6

To conceive the operation of magnetic circuits and various DC machines and their
applications for special purposes.

CO1

Calculate the transfer function from the block diagram

CO2

Determine the stability of linear systems

CO3

Investigate the mathematical models of the electrical and mechanical physical
systems and their equivalence

CO4

Describe various controllers and motors.

Signals and Systems

Electromagnetic Field
Theory and Transmission
Lines

Control Systems

5

6

7

ECE2017

ECE2024

ECE2028

Physiological System
Modeling

Principles of
Communication
Engineering

CO5

Design PID controllers from design specifications

CO6

Apply frequency domain methods to determine stability

CO7

Formulate state-space models

CO1

Understand the basic system concepts and differences between an engineering and
physiological control systems.

CO2

Apply different mathematical techniques to analyze a system.

CO3

Comprehend the various nonlinear modelling approaches.

CO4

Understand the neuronal membrane dynamics.

CO5

Apply the procedures for testing, validation and interpretation of physiological
models.

CO6

Comprehend the cardiovascular model.

CO7

Analyse the modelling methods to multi input and multi output systems.

CO8

Apply knowledge of device circuits in its related field

CO1

Understand the spectrum of amplitude modulated signals and design systems for
generation and demodulation of amplitude modulated signals.

CO2

Understand the importance of power efficient amplitude modulation schemes and
use them for analog data transmission

CO3

Familiarise with fundamental concepts and design issues in modulation and
demodulation process of angle modulation

CO4

Know about digital modulation techniques and apply them for digital data
transmission.

CO5

Understand the significance of synchronization technique in communication.

CO6

Understand concepts behind spread spectrum communication systems.

CO1

Design and analyze the basic characteristics of BJT and MOSFET in different
configurations, apply suitable biasing techniques and be able to use hybrid models of
BJT and MOSFET.

CO2

Determine the small signal parameters of amplifiers in CE and CS mode using ac
equivalent circuits and use it for frequency response.

Analog Circuits

8

9

10

ECE2029

ECE2030

ECE3029

Sensors and Transducers
for Health Care

Physiological Signal
Processing

CO3

Comprehend the need for multistage amplifiers and be able to suggest a suitable
configuration for specific applications.

CO4

Understand the different classes of power amplifier circuits, their designs and power
conversion efficiencies.

CO5

Comprehend the feedback concepts, feedback topologies and design of oscillators.

CO6

Determine the dc characteristics of MOSFET differential amplifier, small signal
analysis and its frequency response.

CO7

Design and conduct experiments using BJT, MOSFET, to analyze the characteristics
and interpret its operation as amplifiers and oscillators.

CO8

Design and implement an idea suitable for a specified application.

CO1

Gain the basic idea of measurements and the errors associated with measurement

CO2

Differentiate between the types of sensors available

CO3

Select a suitable sensor for a given application

CO4

Apply the knowledge about the measuring instruments to use them more effectively

CO5

Relate the self-generating sensors with passive sensors

CO6

Comprehend the basics of signal conditioning

CO7

Comprehend the operation and characteristics of special measurement systems

CO1

Examine the basic signal processing for bio-signals

CO2

Illustrate the knowledge about spectral analysis

CO3

Comprehend cardialogical signal processing methods

CO4

Formulate an algorithm for bio-signal processing in frequency domain

CO5

Describe an adaptive filtering algorithms for biosignals

CO6

Comprehend the classification of bio signals using wavelets

CO7

Demonstrate the feature reduction methods for different bio signlas

CO1

To write a labview program for Amplitude modulation.

Graphical System Design
for Communication
Engineers

11

12

ECE3030

ECE3031

Principles of Computer
Communication

Microcontroller and
Embedded Systems

CO2

To show simulation of Single Sideband Transmission and its characteristics

CO3

To write a labview program for Frequency modulation.

CO4

To analyse the Harmonics of modulated waveforms.

CO5

To design, simulate and analyse Super heterodyne receiver.

CO6

To construct the PPM signlas.

CO7

To generate PWM signals.

CO8

To simulate and study on TDM and FDM.

CO1

List and explain the functions of the OSI, TCP/IP reference models and differentiate
between various switching techniques and internetworking devices

CO2

Understand and analyze the performance of data link layer protocols, LAN and WLAN
standards

CO3

Describe routing techniques and design subnets

CO4

Explain and demonstrate the functioning of TCP and UDP

CO5

Understand the performance of queuing models

CO6

Describe the issues related to network security

CO7

Analyze the performance of internetworking devices, various LAN, WLAN and routing
protocols using simulation tools

CO1

Know about the various microprocessor and microcontroller architectures

CO2

Understand techniques for accessing data from RAM/ ROM of 8051 microcontrollers

CO3

Know about the various 8051 Instructions and addressing modes for suitably
programming the microcontroller for a task.

CO4

Comprehend the operation of Timer and ports, Peripherals in 8051 with various
modes of operation and different baud rates

CO5

Study about the various 8051 Interrupts and their uses.

CO6

Know the methodology to handle data conversion: Analog to Digital and vice-versa.

13

14

15

ECE3041

ECE3042

ECE3043

Biomedical
Instrumentation and
Measurements

Data Acquisition
Techniques

Digital Image Processing
for Medical Applications

CO7

Acquire the overview of various Embedded system design using 8051 and other
microcontrollers targeting simple applications

CO8

To write efficient codes and be able to interface the hardware with 8051
microcontrollers. Should be able to design a real-time project prototyping which
includes 8051 as a hardware component.

CO1

To comprehend the development of biomedical instrumentation and its application
in medical field.

CO2

Excel in measuring the blood pressure, cardiac output and heart sounds and to design
small products related to this application.

CO3

To conceive the basics of EEG and the concepts of measuring the brain activity

CO4

To understand the basic principle, working and design of various automated
diagnostic equipment related to ENT and ophthalmology.

CO5

Ability to differentiate between different kinds of scope for several applications.

CO6

To excel in first level trouble shooting for the breakdown happening with the medical
laboratory equipment.

CO7

Ability to plan, design and implement an instrument for medical applications.

CO1

Comprehend the principles of operational amplifiers and their applications

CO2

Formulate the type of signal conditioning needed for a specific sensor output

CO3

Analyze the analog to digital and digital to analog conversion techniques

CO4

Identify the communication standards and PC buses for data acquisition

CO5

Discover the functioning of distributed and standalone loggers

CO6

Design the virtual instrumentation and write software for data acquisition from
circuits.

CO7

Develop a device to measure physical parameters for specific application

CO1

Comprehend image sampling and DFT

CO2

Process the given images to enhance them in spatial and frequency domains

CO3

Restore degraded images using frequency domain filters such as adaptive and Wiener
filters

16

17

18

ECE4029

EEE1001

ECE1025

Medical Device
Technology

Basic Electrical and
Electronics Engineering

Lab-on-Chip

CO4

Extract features from a given image by segmentation and classify them

CO5

Develop algorithms for image compression

CO6

Register images from different modalities for better visualization and diagnosis

CO7

Develop algorithms for specific applications

CO1

To apply physical science concepts to understand how they can be used in medical
diagnostics

CO2

To compare the functioning of physiological and mechanical cardio vascular system

CO3

To comprehend and analyze the functioning of respiratory equipment

CO4

To analyze the machines that are available in intensive care units

CO5

To comprehend analyze the functioning of Laser and surgical equipment

CO6

To comprehend and analyze medical imaging devices

CO7

To choose appropriate technology to construct medical devices

CO1

Solve basic electrical problems using various theorems and provide solutions

CO2

Analyse AC power circuits and study electrical safety

CO3

Interpret the construction and working of basic electrical machines

CO4

Design and implement various simple digital circuits

CO5

Design and analyse the operational characteristics of various semiconductor devices
and understand the modulation methods

CO6

Design and Conduct experiments, as well as analyze and interpret data.

CO1

Inception of historical background of evolution of MEMS and Microsystems to
the students.

CO2

Demonstration of basic properties of silicon and acquainted with the various
modern micromachining techniques.

CO3

Differentiate the various detection techniques and applications of biosensors.

CO4

Exposure to fundamentals of microfluidics and lab-on-chip.

CO5

CO7

Hands-on exposure to scaling effects in miniaturizing devices.
Design and simulation of microfabricated biochips.

CO1

Demonstrate knowledge engineering principles underlying biometric systems.

CO2

Describe and explain Finger print feature processing and techniques, computer
enhancement and modelling.

CO3

Face recognition, how to perform Feature Extraction, classification of features,
training of algorithm using neural network

CO4

Competing iris Scan technologies, various steps involved in voice scan, challenges
related to iris and voice scan

CO5

Perceive various areas of physiological and Behavioural Biometrics

CO6

Demonstration of innovative multimodal Biometric system and Statistical Measures
of Biometrics

CO1

Comprehend the basic concepts of biomaterials utilised in biomedical applications
with its wide range of properties.

CO2

Ability to understand the biomaterial-host response, and their various testing
methods to evaluate the biomaterials used in medicine.

CO3

Comprehend the knowledge about the need for artificial organs with its desired
design consideration, organ replacement and steps required to evaluate the device.

CO4

Comprehend the basics and concepts of artificial heart, artificial lungs, liver, blood
and kidney.

CO5

Ability to understand the material components involved in designing the different
artificial organs

CO6

Comprehend the knowledge about the standards of biomaterials used in biomedical
applications.

CO1

Comprehend the basic concepts of biomolecules and its functional classification

CO6

19

20

21

ECE1028

ECE1026

BIT 1016

Biometric Technology &
Security Systems

Materials for Organs and
Devices

Acquaintance with various applications of BioMEMS and implantable devices
and acquainted with the recent trends in BioMEMS applications.

Biochemical analysis and
Techniques

22

23

ECE1027

ECE1023

Biomechanics & Fluid
Dynamics

Biomedical Imaging

CO2

Ability to understand the metabolism of carbohydrates, proteins and fats with its
factors affecting and deficiency disorders.

CO3

Comprehend the mechanism of enzymes and its classification with its modes of
action.

CO4

Ability to understand the concepts and types of hormones, its physiological actions
and immune system

CO5

Comprehend the knowledge on composition and functions of blood, formation of
urine, composition of urine – creatinine, urea, albumin and sugar.

CO6

Ability to understand the instrumentation and principle concepts of Hemocytometer,
organ function tests, microscopy and various analytical techniques.

CO7

Ability to understand the knowledge about analytical techniques and its significant
usage in medicine.

CO1

Ability to apply the principles of mechanics in human movements and fluid studies

CO2

Comprehend the structure and function of human body parts and derive mechanical
equiva;ents

CO3

Comprehend physical, chemical and mechanical properties of blood

CO4

Ability to differentiate the material properties of bone, ligament, tendon and muscle

CO5

Comprehend the structure and function of heart and lungs

CO6

Comprehend and analyse dynamics related to cerebro spinal fluid

CO7

Ability to solve the skeleto muscular and fluid movement problems with
biomechanical solutions

CO1

To comprehend the acquisition techniques involved in different modalities of medical
imaging

CO2

To apply digital imaging methods

CO3

To comprehend the principle of operation of modules employed in magnetic
resonance imaging

24

ECE4005

Optical Communication
and Networks

CO4

Familiar with all the modules employed in magnetic resonance imaging

CO5

To manipulate of nuclear radiation fields for diagnostics to be skilful in image
generation

CO6

Ability to perform complete analysis and feature extraction on medical images

CO1

Understand the physical properties of optical fiber, fabrication methods employed to
manufacture them.

CO2

Select the coupling instrumentation needed for transmission of light signal for a
given application

CO3

Build optical instruments used for the diagnosis of diseases in humans

CO4

Use optical, fluorescence and atomic force microscopy and their applications

CO5

Develop instrumentation for therapeutic purposes considering interaction of light
with biological tissues

CO6

To understand and practically visualise the working of various optical sources

CO7

Comprehend the application of laser in the practical applications.

CO1

Understand the number systems and concepts of digital logic families to delve
into its hardware aspects.

CO2
CO3
25

26

ECE2026

ECE2031

Digital Circuit Design

Antenna and Microwave
Engineering

Use Boolean algebra in digital logic circuit design.
Design and analyze combinational logic and sequential logic digital circuits

CO4

Understand the basic software tools for the design and implementation of
digital circuits and systems.

CO5

Design and analyze sequential logic circuits.

CO6

Use Hardware Description Language in the design and implementation of
digital circuits, both combinational and sequential.

CO7

Reinforce theory and techniques related to digital circuits and systems through
experiments and work on rudimentary projects.

CO1

Identify basic antenna parameters and comprehend the radiation mechanism of various
antennas

CO2

Design and analyze antenna arrays and wire antennas

CO3

Design and analyze aperture antennas and patch antennas for microwave applications

CO4

Identify various microwave sources and measurement schemes for microwave circuits.

CO5

Analyze microwave circuits with power dividers and ferrite devices using scattering
parameters

CO6

Understand the importance of filters and high frequency transistors to design
microwave amplifiers.

CO1
CO2
27

BIT1025

Hospital Management

CO3
CO4
CO5
CO6
CO1
CO2

28

BMD1001

Tissue Engineering

CO3
CO4
CO5
CO6
CO1

29

BMD1002

Bioinformatics

Understand the basic principles in hospital system management.
Apply the system development life cycle concepts.
Comprehend the disposal and hospital waste management mechanisms.
Analyse the electrical and fire safety measures.
Understand the principles of material management in a hospital.
Analyse the financial and legal aspects in hospital management.
Multidisciplinary aspects in tissue engineering to solve healthcare problems
Identify sources of cells, bioactive molecules and materials
Design and develop scaffolds using conventional and advanced fabrication
methods
Evaluate biological outcomes of tissue engineering strategies
Describe the regulatory aspects to commercialize products
Define site and patient specific applications
Evaluate the main databases at the NCBI and EMBL-EBI resources.

CO2

Compare the databases, tools, repositories and be able to use each one to
extract specific information.

CO3

Demonstrate the selected tools at NCBI and EBI to run simple analyses on
genomic sequences.

CO4

Apply knowledge of bioinformatics in a practical project.

CO5

Develop the ability for critical assessment of scientific research publications in
bioinformatics.

30

ECE1024

CO6

Understanding of the research process in general, such as research methods,
scientific writing, and research ethics.

CO1

Introduced the role and importance of wearable technology in our society and
its usage in various industrial sectors to the students.

CO2

Rudiments of various Thin film deposition and polymer materials for electrode
fabrication were discussed with students.

CO3

Comprehensive understanding of power consumption in wearable sensors and
need for energy harvesting were provided to the students.

CO4

Highlighted the students with various Inertial sensors for monitoring of various
Physical parameters.

Wearable Technology

CO5
CO6
CO1
CO2

31

32

ECE1029

ECE1030

Telemedicine and Virtual
Instrumentation

Acquainted the students with various wearable sensors for healthcare and
biomedical applications
Discussed about the applications of wearable sensors in navigation with the
students
To teach the key principles of telemedicine-health and its technology.
To make the student understand tele-medical technology.

CO3

To introduce the students with the knowledge of mobile telemedicine and its
applications.

CO4

To study the need for digital imaging and picture archiving and communication
systems in telemedicine application.

CO5

To introduce the student with the significance of Virtual instrumentation.

CO6

To teach the key significance and the biomedical equipment applications of
Virtual instrumentation.

CO1

Apply knowledge of computing and mathematics appropriate to the medical
applications.

CO2

Analyze a medical problem, identify and define the computing requirements
appropriate to its solution

Artificial Intelligence for
Biomedical

CO5

To design, implement, and evaluate a computer-based system, process,
component, or program to meet Medical needs
Design efficient algorithm to achieve optimized solution in complex medical
situation
Apply heuristic methodologies in state-space medical diagnostic problems

CO6

Characterize various ways to represent the Medical Learning system

CO7

Design the Medical adaptive mechanism in case of uncertainty
Implement learning algorithms to apply and resolve in Biomedical problems
Understand the necessity of robots in various applications.

CO3
CO4

CO8
CO1

33

ECE2008

Robotics and Automation

CO2

Comprehend the working of basic electric, electronic and other types of drives
required in robots.

CO3

Identify a suitable sensor for a specific robot.

CO4

Derive the mathematical model of robotic systems and analyze its kinematic
behavior.

CO5

Design robots for diverse environments encompassing all types of motions and
paths.

CO6

Apply the ideas for performing various robotic tasks with the application of
programming skills.

CO7
CO1
CO2
34

ECE2018

Medical Informatics

CO3
CO4
CO5

Design of different types of robots for various applications.
Understand the basic concepts in Biomedical Informatics.
Comprehend the applications of an electronic medical record system.
Apply the various aspects of health informatics and medical standards.
Design and develop clinical decision support systems.
Understand the basics of bioinformatics and the resources in the field.

CO6
CO7
CO1
CO2
CO3

35

ECE2025

Probability and Statistical
Theory of
Communication

CO4
CO5

ECE2027

EMC and EMI

Comprehend the different estimation theory including MMSE, MAP, ML and
CRB estimators.

CO8

Solve the problems using modern engineering tools

CO1

Understand the concepts related to EMI and EMC, and differentiate between
conducted and radiated emission.

CO2

Differentiate the types of EMI coupling mechanisms
Apply a proper EMI control technique for a specific identified EMI problem.
Design an EMC model for PCBs
Describe about various Radiated EMI Measurements techniques and chambers.
Understand the standards for EMI and EMC
Clear understanding of fundamental concepts of MOS transistors
Able to design simple logic gates using CMOS logic style

CO3

Able to calculate power and delay of simple CMOS circuits

CO4

Understand fabrication processes and their impact on the circuit performance

CO5

Able to design and validate combinational and sequential circuits using
different logic styles

CO3

CO6
CO1

VLSI System Design

Compute information measure and channel capacity
Compute response of correlator in receiver and matched filter.

CO7

CO5

ECE3002

Comprehend the different types of random processes like stationary, Gaussian
random process etc.

Use the various statistical hypothesis testing methods including LR test, MimMax test, Neyman Pearson test.

CO4

37

Analyse and apply the standards in proper health care delivery.
Comprehend the basics probability and random variables understand.
Understand the two-dimensional random variables.

CO6

CO2
36

Explore and apply the various bioinformatics tools and databases available in
NCBI.

CO6
CO7
CO1
CO2
CO3
38

ECE3039

CHEMICAL AND
BIOSENSORS

CO4
CO5
CO6
CO7
CO1
CO2
CO3

39

ECE4007

Information Theory and
Coding

CO4
CO5
CO6

40

ECE4009

Wireless and Mobile
Communications

Able to design VLSI circuits at sub-system abstraction level
Able to use modern EDA tools to design VLSI circuits
Gain knowledge about chemical sensors and their applications.
Gain the basic idea of biosensor, immobilization techniques and its
applications.
Select a suitable chemical and biosensor for a given application.
Understand the sensors used for measuring analytical concentration of some
components of the analyte gas or solution.
Know about the sensors used for quantification of biochemical processes.
Understand the working principle of sensors conduction and their
characteristics.
Comprehend the working principle of mechanical sensors-based mass and heat
for various applications.
Comprehend and analyze the basics of probability, information and its
properties
Examine different types of channels and determine their capacity
Understand the binary and non-binary source coding schemes
Analyze the dictionary-based coding schemes for image compression
techniques
Understand the fundamentals of error control coding schemes
Construct, comprehend and analyze the advanced error control coding schemes

CO7

Evaluate the performance of source coding, channel coding techniques in
image processing and wireless applications

CO1

Understand and solve telecommunication design issues using cellular and
trunking theory.

CO2
CO3

Interpret the functions of the building blocks of cellular network architecture.
Perform practical link budget analysis for next generation cellular networks.

CO4
CO5
CO6
CO7

Appraise a suitable diversity technique to combat the multipath fading effects.

CO8

Design a wireless mobile communication system by formulating the apt
techniques and selecting the supporting software/ hardware components.

CO1
CO2
CO3
41

ECE4025

EMBEDDED
PROGRAMMING

CO4
CO5
CO6
CO7
CO1
CO2
CO3

42

ECE4026

M2M
COMMUNICATIONS

CO4
CO5
CO6
CO7
CO1

43

ITE1002

Web Technologies

Analyze the effect of multipath channels and suggest a suitable model for
indoor or outdoor applications.
Demonstrate the implications of multipath parameters in mobile
communication.
Differentiate the digital modulation schemes available and select appropriate
method to improve the performance of wireless communication.

CO2

Understand and write simple Embedded pseudo codes.
Comprehend the fundamentals of C
Comprehend the Data structures
Comprehend the basics of OS Concepts and Linux
Showcase the skill, knowledge and ability of SHELL programming.
Exhibit the working knowledge of basic Embedded Linux
Have hands on experience in using state-of- art hardware and software tools
Get acquainted with the basics of M2M Communication
Understand the operation of M2M protocols and architecture
Possess an ability to optimize the M2M in public mobile networks
Know about IP in M2M
Distinguish between different types of M2M security methods
Comprehend the operation and, characteristics of M2M terminals and
interfaces
Familiarise with the basics of M2M services
Implement interactive and responsive web pages using HTML and CSS.
Use Java script language to transfer data and add interactive components to
web pages.

CO3

Develop a sophisticated web application that appropriately employs the MVC
architecture

CO4

Demonstrate a client server application using HTTP protocol and access web
services for
dynamic content using AJAX.

CO8

Exhibit the working of server-side scripts.
Understand the fundamental working of data using open source databases
Develop advanced web frameworks by combining multiple web technologies
Implement Client side and Server side programming.

CO1

Observe the difference between exact solution and approximate solution.

CO2

Use the numerical techniques to find the solution of algebraic equations and
system of equations.

CO3

Fit the data using interpolation technique and spline methods.

CO4

Find the solution of ordinary differential equations, Heat and Wave equation
numerically.

CO5

Apply calculus of variation techniques to extremize the functional and also
find approximate series solution to ordinary differential equations

CO5
CO6
CO7

44

MAT3005

Applied Numerical
Methods

Programme Name

:

B.Tech Production and Industrial Engineering
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and
apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and
with realistic constraints, including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data,
and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools
necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and
cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with
engineering community and society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)
1

Model, Design & Analyse Manufacturing Systems taking into account social, economic and
environmental implications.

2

Realize engineering components and products using appropriate materials and machine tools.

3

Work professionally in Industrial Engineering and related systems.

CO Statements
S.No
1.

Course
Code

Course Name

Course
Outcome

CHY1002

Environmental Sciences

CO1
CO2

Students will recognize the environmental issues in a problem oriented interdisciplinary perspectives
Students will understand the key environmental issues, the science behind those problems and potential
solutions

CO3

Students will demonstrate the significance of biodiversity and its preservation

CO4

Students will identify various environmental hazards

CO5

Students will design various methods for the conservation of resources
Students will formulate action plans for sustainable alternatives that incorporate science, humanity, and
social aspects
Students will have foundational knowledge enabling them to make sound life decisions as well as enter a
career in an environmental profession or higher education
Recall and analyze the issues related to impurities in water and their removal methods and apply recent
methodologies in water treatment for domestic and industrial usage

CO6
CO7

2.

CHY1701

Engineering Chemistry

CO1
CO2
CO3
CO4
CO5

CO6

3.

CSE1001

Problem Solving and
Programming

CO Statement

CO1

Evaluate the causes of metallic corrosion and apply the methods for corrosion protection of metals
Evaluate the electrochemical energy storage systems such as lithium batteries, fuel cells and solar cells,
and design for usage in electrical and electronic applications
Assess the quality of different fossil fuels and create an awareness to develop the alternative fuels
Analyze the properties of different polymers and distinguish the polymers which can be degraded and
demonstrate their usefulness
Apply the theoretical aspects: (a) in assessing the water quality; (b) understanding the construction and
working of electrochemical cells; (c) analyzing metals, alloys and soil using instrumental methods; (d)
evaluating the viscosity and water absorbing properties of polymeric materials
Understand the working principle of a computer and identify the purpose of a computer programing
language

4.

CSE1002

Problem Solving and
Object Oriented
Programming

CO2

Learn various problem solving approaches and ability to identify an appropriate approach to solve the
problem

CO3

Differentiate the programming Language constructs appropriately to solve any problem

CO4

Solve various engineering problems using different data structures

CO5

Able to modularize the given problem using structural approach of programming

CO6

Efficiently handle data using flat files to process and store data for the given problem

CO1

Recall the basics of procedural programming and to represent the real world entities as programming
constructs

CO2

Enumerate object oriented concepts and translate real-world applications into graphical representations

CO3

CO5

Demonstrate the usage of classes and objects of the real world entities in applications
Discriminate the reusability and multiple interfaces with same functionality based features to solve
complex computing problems
Propose possible error-handling constructs for unanticipated states/inputs and to use generic
programming constructs to accommodate different data types.

CO6

Validate the program against file inputs towards solving the problem

CO1

Apply language skills with ease in academic and real-life situations.

CO2

Build up a job winning digital foot print and learn to face interviews confidently.

CO3

Develop good interpreting and reporting skills to aid them in research.

CO4

Comprehend language and communication skills in academic and social contexts.

CO5

Acquire vocabulary and learn strategies for error-free communication.

CO1

Ability to follow sound morals and ethical values scrupulously to prove as good citizens

CO2

Understand the various social problems and learned to act ethically.

CO3

Understand the concept of addiction and how it will affect the physical and mental health.
Identify ethical concerns in research and intellectual contexts, including academic integrity, use and
citation of sources, the objective presentation of data, and the treatment of human subjects.

CO4

5.

6.

ENG1011

HUM1021

English for Engineers

Ethics and Values

CO4
CO5

7.

MAT1011

Calculus for Engineers

CO3

Identify the main typologies, characteristics, activities, actors and forms of cybercrime.
Apply single variable differentiation and integration to solve applied problems in engineering and find
the maxima and minima of functions
Understand basic concepts of Laplace Transforms and solve problems with periodic functions, step
functions, impulse functions and convolution
Evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and optimization
problems involving several variables with or without constraints

CO4

Evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical coordinates

CO1
CO2

8.

MAT2001

Statistics for Engineers

CO5

Understand gradient, directional derivatives, divergence, curl and Greens’, Stokes, Gauss theorems

CO6

Demonstrate MATLAB code for challenging problems in engineering

CO1

CO3

Compute and interpret descriptive statistics using numerical and graphical techniques.
Understand the basic concepts of random variables and find an appropriate distribution for analysing
data specific to an experiment.
Apply statistical methods like correlation, regression analysis in analysing, interpreting experimental
data

CO4

Make appropriate decisions using statistical inference that is the central to experimental research.

CO5

Use statistical methodology and tools in reliability engineering problems

CO6

Demonstrate R programming for statistical data

CO1
CO2

Identify real life problems related to society
Apply appropriate technology(ies) to address the identified problems using engineering principles and
arrive at innovative solutions

CO1

Correlate engineering concepts and their application in industry

CO2

Extrapolate selected techniques for appropriate innovative applications

CO3

Document the industrial practices in relevant e-platforms

CO1

Correlate engineering concepts and their application in industry

CO2
CO1

Extrapolate selected techniques for appropriate innovative applications
Formulate specific problem statements for ill-defined real life problems with reasonable assumptions
and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Understand developing business models and growth drivers

CO2

Use the business model canvas to map out key components of enterprise

CO3

Analyze market size, cost structure, revenue streams, and value chain

CO2

9.

MEE3099

Technical Answers for
Real World Problems
(TARP)

10.

MEE3999

Industrial Internship

11.

12.

13.

MEE4098

MEE4099

MGT1022

Comprehensive
Examination

Capstone Project

Lean Start-up
Management

14.

15.

16.

17.

PHY1701

PHY1999

EXC4097

FLC4097

Engineering Physics

Introduction to Innovative
Projects

Co-Extra Curricular
Basket

Foreign Language Course
Basket

CO4

Understand build-measure-learn principles

CO5

Foreseeing and quantifying business and financial risks

CO1

To understand the dual nature of radiation and matter.

CO2

To apply Schrodinger’s equations to solve finite and infinite potential problems.

CO3
CO4

To apply quantum ideas at the nanoscale.
To apply quantum ideas for understanding the operation and working principle of optoelectronic
devices.

CO5

To analyze the Maxwell’s equations in differential and integral form.

CO6

To classify the optical fiber for different Engineering applications.

CO7

To apply concept of Lorentz Transformation for Engineering applications.

CO8

To demonstrate the quantum mechanical ideas

CO1

To understand the various types of thinking skills.

CO2

To enhance the innovative and creative ideas

CO3

To find out a suitable solution for socially relevant issues

CO1

Enhance their social quotient

CO2

Demonstrate their creative abilities

CO3

Develop team working capabilities

CO4
CO1

Develop a holistic approach for healthy life
To Identify in French language the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc

CO2

To communicate effectively in French language via regular / irregular verbs.

CO3
CO4

To demonstrate comprehension of the spoken / written language in translating simple sentences.
To understand and demonstrate the comprehension of some particular new range of unseen written
materials.

CO5

To demonstrate a clear understanding of the French culture through the language studied.

18.
19

STS1001

Soft Skills

CO1

Enabling students to know themselves and interact better with peers.

STS2001

Soft Skills

CO1

20
21
22

STS2002

Soft Skills

CO1

Enabling students enhance knowledge of relevant topics and evaluate the information
Understanding the various strategies of conflict resolution among peers and supervisors and respond
appropriately

STS3001

Soft Skills

CO1

Enabling students to acquire skills in preparing for interviews, presentations and higher education

STS3005

Soft Skills

CO1

Clear knowledge about problem solving skills in DS & Algorithms concepts.

23

STS3007

24

EEE1001

25

26

MAT2002

MAT3003

Soft Skills
Basic Electrical &
Electronics Engineering

Applications of
Differential and Difference
Equations

Complex variables and
Partial Differential
Equations

CO1

Enabling students to write codings in C,C++,Java and DBMS concepts

CO1

Solve basic electrical circuit problems using various laws and theorems.

CO2

Analyze AC power circuits and networks, its measurement and safety concerns

CO3

Classify and compare various types of electrical machines

CO4
CO5

Design and implement various digital circuits
Analyze the characteristics of semiconductor devices and comprehend the various modulation
techniques in communication engineering

CO6

Design and conduct experiments to analyze and interpret data

CO1

Employ the tools of Fourier series to find harmonics of periodic functions from the tabulated values

CO2

Apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear systems

CO3
CO4

Know the techniques of solving differential equations
Understand the series solution of differential equations and finding eigen values, eigen functions of
Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and digital signal processing

CO6

Demonstrate MATLAB programming for engineering problems

CO1

Construct analytic functions and find complex potential of fluid flow and electric fields

CO2

Find the image of straight lines by elementary transformations

CO3

Express analytic functions in power series

CO4

Evaluate real integrals using techniques of contour integration
Analyze partial differential equations, and its applications, design the boundary value problems (one
dimensional heat and wave equations) and find Fourier series, Fourier
transform techniques in their respective engineering problems

CO5

27

MAT3005

Applied Numerical
Methods

CO1
CO2

Observe the difference between exact solution and approximate solution
Use the numerical techniques (algorithms) to find the solution (approximate) algebraic equations and
system of equations

CO3

Fit the data using interpolation technique and spline methods

CO4

Find the solution of ordinary differential equations , Heat and Wave equation numerically
Apply calculus of variation techniques to extremize the functional and also find approximate series
solution to ordinary differential equations

CO5

28

29

30

MEE1001

MEE1005

MEE1014

Engineering Drawing

Materials Engineering and
Technology

Industrial Engineering and
Management

CO1

Apply BIS and ISO Standards in Engineering Drafting.

CO2

Graphically construct mathematical curves in engineering applications.

CO3

Visualize geometrical solids in 3D space through Orthographic Projections

CO4

Construct isometric scale, isometric projections and views.

CO5
CO6

Draw sections of solids including cylinders, cones, prisms and pyramids.
Draw projections of lines, planes, solids, isometric projections and sections of solids including cylinders,
cones, prisms and pyramids using Mini-Dafter and CAD.

CO7

Construct orthographic projections from pictorial views

CO1

Suggest suitable engineering materials for different application

CO2

Identify various phases of metals and alloys through appropriate phase diagrams

CO3

Apply suitable heat treatment process based on material properties

CO4

Evaluate the effect of alloying elements, properties and application of ferrous and non-ferrous metals

CO5

Evaluate the mechanical behavior of materials for different applications

CO6

Apply advanced materials such as polymers, ceramics and composites in product design

CO7
CO1

Correlate the structure-property relationship in metals/alloys in as-received and heat treated conditions
Analyze the way price of a product affects the demand for a product for consequent actions and predict
demand for a product by making use of different demand forecasting techniques.

CO2

Explain Break even analysis to determine safe production levels and costing of industrial products.

CO3

Apply productivity techniques for continuous improvement in different functionalities of an industry.
Analyze the existing operations that happen in factories for establishing time standards for different
activities.
Demonstrate the knowledge of selection of location for the new plant & optimizing the layout within the
plant for smooth production.

CO4
CO5
CO6
CO7

31

MEE1024

Operations Research

CO1
CO2

Apply cellular manufacturing concepts in industry.
Compute material requirement needed to satisfy the Master Production Schedule of a factory by having
thorough understanding of MRP logic.
Apply operations research techniques like L.P.P, scheduling and sequencing in industrial optimization
problems.

CO3

Evaluate transportation problems using various OR techniques.
Explain various OR models like Inventory, Queuing, Replacement, Simulation, Decision etc. and apply
them for optimization.

CO4

Use OR tools in a wide range of applications in industries.

CO5

Identify current topics and advanced techniques of Operations Research for industrial solutions.

CO6

32

33

MEE1031

MEE1032

Theory of Metal Casting
And Joining

Mechanics of Solids and
Fluids

CO7

Identify best techniques to solve a specific problem.
Analyse, consolidate and synthesise knowledge to identify and provide solutions to complex problems
with intellectual independence.

CO1

Demonstrate different foundry practices and special casting processes

CO2

Design appropriate gating systems for castings

CO3
CO4

Analyze casting defects
Compute energy densities for various welding arc heat sources Suggest suitable techniques that can be
employed during melt treatment, pouring and solidification to control the cast structure of metal.

CO5

Demonstrate the application of traditional and advanced welding processes

CO6

Evaluate the weldability and material response of various engineering materials

CO7

Perform a metal casting or welding and asses its quality
Compute either stress calculation or load calculation with or without accounting temperature effect of
axially loaded members.

CO1
CO2
CO3
CO4

CO6

Explain application of manometry for flow measurements.
Compute the hydrostatic forces on inclined and curved surfaces and able to find centre of buoyancy and
metacentre.
Apply the fundamental equations to predict fluid flow and solve problems of fluid kinematics and fluid
dynamics.

CO7

Compute major and minor losses for flow through pipes and able to solve multi reservoir problems.

CO8

Predict experimentally the mechanical properties of materials and important hydraulic coefficients.

CO1

Apply the concept of First Law of Thermodynamics to solve engineering problems.

CO2

CO4

Apply the concept of Second Law of Thermodynamics and demonstrate the knowledge of entropy
Determine the performance of various cycles and compare them based on different performance
parameters
Apply the basic laws of heat transfer to solve problems of steady and unsteady state heat conduction for
simple geometries

CO5

Analyse natural and forced convective heat transfer process

CO6

Design the heat exchangers by LMTD and NTU methods and solve radiation heat transfer problems

CO7

Conduct experiments, interpret the data and analyse the heat transfer problems

CO1

Implement the philosophy of Taguchi’s Loss Function to analyse the process variability.

CO5

34

MEE1033

Thermodynamics and Heat
Transfer

CO3

35

MEE1034

Statistical Quality Control

Compute stress planes in other than the cross section for different loading conditions
Analyse the members subjected to bending, torsion, combined bending and torsion and able to solve
problems of thin shell vessels.

36

37

38

MEE2001

MEE2012

MEE2031

Machine Drawing

Manufacturing
Automation

Theory of Metal Cutting
and Forming

CO2

Demonstrate the ability to design, use, and interpret control charts for variables.

CO3

Demonstrate the ability to design, use, and interpret control charts for attributes.

CO4

Determine the capability indices and non-conformance rate to describe a process.

CO5

Design a sampling plan to construct OC curve and evaluate its effectiveness for a given process.

CO6

Describe the DMAIC process (define, measure, analyze, improve, and control)

CO7

Apply the statistical quality control tools to solve real time industry problem

CO1

Apply the national and international standards in machine drawing.

CO2

Apply limits and tolerances to assemblies and choose appropriate fits.

CO3

Prepare production drawings with geometrical dimensioning and tolerances

CO4

Assign machining and surface finish symbols.

CO5

Prepare production drawings with geometrical dimensioning and tolerances

CO6

Illustrate various machine components through drawings.

CO1

Apply automation principles and strategies and model manufacturing systems

CO2

Design automated storage and retrieval systems and employ robots in material handling

CO3

Implement concepts of automation in inspection and testing

CO4

Apply PLC timers and counters for the control of industrial processes

CO5

Design of Hydraulic Circuit and pneumatic circuit for manufacturing application

CO6

Monitor production using smart sensors based on Industry 4.0 techniques

CO7

Implement artificial intelligence based systems and IOT in manufacturing

CO1

Analyse the various machine tools used for metal cutting based on cutting force and power consumption
Evaluate the principles of mechanics in metal cutting process including concept of shear deformation of
materials and develop analytical relation between input and output process parameters.
Evaluate theoretical and experimental techniques for heat flow in metal cutting, tool life and tool wear
during metal cutting process

CO2
CO3
CO4

39

MEE2032

Kinematics and Dynamics
of Machinery

CO5

Predicting the yield criterion and the workability including friction with lubrication effects
Choose the various bulk metal forming processes and sheet metal forming processes for different
functional requirements

CO1

Develop an understanding of the concepts related to various mechanisms.

CO2

Analyze the kinematics of follower motion in relation to cams.

CO3

Solve problems related to gears and gear trains.

40

41

42

43

MEE3012

EEE2007

EEE3001

MEE1015

Computer Aided
Manufacturing

Electronics and
Microcontrollers

Control Systems

Total quality management
and Reliability

CO4

Analyze the unbalances existing in machines or engines

CO5

Analyze the problems related to vibrations

CO6

Calculate the gyroscopic couple effect on various ships, aeroplanes and vehicles

CO1

Explain the evolution of automation in manufacturing

CO2

Develop NC and CNC codes for simple components

CO3

Evolve appropriate machining strategy for Computer Aided Manufacturing

CO4

Use group technology and cellular manufacturing principles

CO5

Explain the role of other support systems for computer integrated manufacturing

CO6

Practically realise components using a CAM system

CO1

To analyze and design combinational logic circuits.

CO2

To analyze and design sequential logic circuits.

CO3

Understand the difference between different microcontrollers.

CO1

Formulate mathematical model and transfer function of the physical systems

CO2

Analyze the system performance by applying various input signals

CO3

Determine the stability of linear systems in time domain

CO4

Perform frequency domain analysis using bode and polar plot

CO5

Analyze the stability of linear system in the frequency domain

CO6

Design compensators and controllers for the given specifications

CO7

Formulate and design state-space analysis

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1
CO2

Develop action plans for customer centric business on the basis of various quality philosophies.
Apply total quality management techniques for design and manufacture of highly reliable products and
services.

CO3

Develop statistical process control charts for monitoring the health of manufacturing systems.

CO4
CO5

Solve various industrial problems using Six Sigma and related techniques.
Establish quality management system and environmental management system for product and service
industries.

CO6

Design systems with a focus on enhancing reliability and availability.

44

MEE1016

Lean Enterprises and New
Manufacturing
Technology

CO1

Identify key requirements and concepts in lean manufacturing

CO2

Apply the tools in lean manufacturing to analyze a manufacturing system and plan for its improvements.
Find the common pitfalls encountered during lean implementation and initiate a continuous
improvement change program in a manufacturing organization.

CO3
CO4

CO6

Map the value chain and predict the value addition
Apply lean accounting principles towards financial management of all streamlined operations in a lean
manufacturing setup.
Apply knowledge of facility planning, cellular manufacturing and group technology in a typical lean
manufacturing setup.

CO1

Plan and develop facilities in manufacturing plants

CO2

Design different product processes involved in various planning activities

CO3

Identify plant location and select suitable resources

CO4

Apply tools for developing and analysing plant layout

CO5

Apply numerical methods in layout planning

CO6

Analyse material handling systems in manufacturing firms

CO7

Evaluate cost and corresponding implementation activities in layout

CO1

Explain the evaluation of ERP and its present form

CO2

Provide an ERP solution to various types of industries

CO3

Address the maintenance issues in ERP Implementation

CO4

Identify the various modules of ERP

CO5

Customise an ERP solution to various Industrial requirements

CO6

Provide ERP solution to a simple industrial requirement

CO1

CO4

Describe the basic principle of typical measurement systems and error characteristics
Understand transduction, working principles of typical sensors used in industrial applications.(Module2, Module-3, Module-8)
Demonstrate the applications and role of signal conditioning circuits, data acquisition in measurement
systems. (Module-4)
Formulate mathematical model for physical systems and simplify representation of complex systems
using reduction techniques.(Module-5)

CO5

Describe the basic concepts in control system design and the role of feedback.(Module-6)

CO5

45

46

47

MEE1018

MEE1020

MEE1027

Facilities and Process
Planning

Enterprise Resource
Planning

Instrumentation and
Control Engineering

CO2
CO3

48

49

MEE1030

MEE2008

Robotics

Product Design for
Manufacturing

CO6

Analyse the stability performance of the control system design.(Module-7)

CO1

Specify various types of Robots for industrial applications

CO2

Design appropriate end effectors for various applications.

CO3

Analyze kinematics of various manipulator configurations

CO4

Compute required trajectory planning for the given task.

CO5

Select the suitable sensors for real time working of robotic arm.

CO6

Prepare Robot program for various industrial applications.
Evaluate constraints of manufacturing processes that limit design possibilities with respect to cycle time,
material handling and other factory costs

CO1
CO2

50

51

52

MEE2013

MEE2015

MEE2016

Modelling and simulation
of Manufacturing Systems

Non-Destructive Testing

Rapid Manufacturing
Technologies

CO3

Apply various design rules in manufacturing processes
Evaluate the process by design guidelines for optimum design and analyze the design alternatives in the
manufacture of components

CO4

Apply quantitative methods to assess DFA between different designs Contents

CO5

Utilize CAD, CAM, CIM concepts to assess DFMA.

CO6
CO1

Analyze the new product development.
Identify and formulate advance problems and apply knowledge of mathematics and simulation packages
to solve manufacturing problems.

CO2

Use the techniques, skills, and modern packages, necessary for professional practices.

CO3

Explain the concept of simulation and how to develop and analyze a simulation model.

CO4

Analyze the fundamental logic, structure, components and management of simulation modelling.

CO5

Demonstrate knowledge of how to use Arena.

CO6

Design a simulation model with detailed basic operations and inputs.

CO7

Demonstrate statistical analysis of output obtained from simulation model.

CO1

Identify appropriate surface inspection techniques for various engineering component.

CO2

Select suitable radiography testing methods for different applications.

CO3

Apply eddy current and ultrasonic testing methods suitably for detecting internal defects.

CO4

Apply acoustic emission techniques for suitable engineering applications

CO5

Select suitable special non-destructive technique for various applications.

CO6

Detect the defects using non-destructive testing methods

CO1

Demonstrate the knowledge of Rapid Prototyping/Manufacturing technologies.

CO2

Get exposed to design rules for commercial Rapid Prototyping systems.
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MEE2033

MEE2034

MEE2035

MEE2036

Production Planning and
Control

Industrial Economics

Logisitics and Supply
Chain Management

Industrial Corrosion and
Tribology

CO3

Possess the knowledge of the Rapid Prototyping software.

CO4

Create awareness of rapid manufacturing applications in tooling, biomedical, architecture, etc.

CO5

Ability to use techniques, skills and modern engineering tools necessary for engineering practice

CO6

Create critical thinking and innovative skills

CO1

Apply graphical and mathematical model for aggregate planning.

CO2

Develop Master Production Schedule (MPS).

CO3
CO4

Perform Material Requirement Planning (MRP).
Plan for capacity requirement using tools like Resource Requirement Planning (RRP), Capacity
Requirement Planning (CRP), and Rough Cut Capacity Planning (RCCP).

CO5

Design lean manufacturing strategies for effective shop floor control

CO6

Develop Enterprise Resource Planning (ERP) and Supply Chain Management (SCM) solutions.

CO1

Identify the factors of production and output-cost relationship.

CO2

Apply break-even analysis to study the volume-profit relationship.

CO3

Select the suitable pricing methods for various objectives.

CO4

Describe the time value of money for different cash flow models.

CO5

Evaluate the market structure for profit maximization criteria.

CO6

Analyse the investment alternatives using capital budgeting models.

CO7

Make use of suitable depreciation methods.

CO1

Demonstrate the needs of LSCM

CO2

Analyse the total cost of Logistics System.

CO3

Perform benchmarking for establishing the optimal supply chain.

CO4

Evaluate different alternatives and select best sourcing and transportation.

CO5

Apply Information Technology tools for Supply Chain coordination.

CO6

Provide Logistics and SCM solution for the global market

CO7

Optimise inventory level in a Supply Chain.

CO1

Identify and model various types of corrosion

CO2

Analyse friction, wear and lubrication issues in various industrial scenario

CO3

Analyse the role of surface texture on the tribological behaviour

CO4

Design a suitable process to control friction and prevent wear
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MEE2037

MEE3002

Agile Manufacturing

Finite Element Analysis

CO5

Conduct various tests to measure corrosion and wear

CO6

Apply the concepts to solve actual industrial problems

CO1

Apply the concept of agile manufacturing

CO2

Execute various agile practices in manufacturing and service sectors

CO3

Apply recent technology to improve process agility

CO4

Apply various methods to compute agility of the organization

CO5

Create learning factory for future developments

CO6

Use computer aided tools to improve agility

CO7

Manage corporate knowledge strategically in agile manufacturing

CO1

Distinguish different numerical methods involved in Finite Element Analysis

CO2
CO3

Apply equations in finite element methods for 1D, 2D and 3D problems.
Apply shape functions in finite element formulations and use linear, quadratic, and cubic shape
functions for interpolation

CO4

Formulate and solve basic problems in heat transfer, solid mechanics and fluid mechanics.

CO5

Analyse beams and shafts using finite element analysis.
Apply commercial FEA packages like ANSYS and modern CAD/CAE tools for solving real life
problems.

CO6
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60

MEE3003

MEE3013

Engineering Failure
Analysis

Laser Processing

CO1
CO2

Identify and explain different types of failure of engineering materials and their characteristic features.
Differentiate the significance, usage and limitations of various material characterization tools used for
failure studies.

CO3

Apply various theories of failure to the components subjected to multidirectional loading.

CO4

Determine the life of a mechanical component subjected to variable loading.

CO5

Apply the principles of fracture mechanics and design for failure against fracture.

CO6
CO7

Design for failure against wear failure and creep loading
Develop expertise on the experimental techniques and simulations utilized for failure analysis of various
components and interpret the probable reasons for failure.

CO1

Explain the concepts and applications of various types of laser sources

CO2

Analyse the functioning of laser cutting systems

CO3

Analyse the functioning of laser machining systems

CO4

Explain the material – laser interactions in different laser surface modification techniques

CO5

Articulate the process and process mechanisms in laser welding
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MEE3014

MEE3019

Engineering Metrology

Advanced Manufacturing
Management

CO6

Explain various Laser based additive manufacturing systems

CO1

Explain the basic concept of measurement and characteristics of measuring instruments

CO2

Measure the linear and angular dimensions using precision measuring instruments

CO3

Examine the major terminologies for the gear, screw thread and roundness measurement.

CO4

Measure the surface roughness for the different surface texture.

CO5

Select the suitable type of instrument used to measure the mechanical parameters.

CO6

Apply the advanced techniques in metrology to calculate the geometric tolerance.

CO1

CO3

Analyse various production systems considering the requirements engineering
Anaylse manufacturing cells based on machine-component incidence matrix as well as the output with
respect to capacity planning
Demonstrate the application of various heuristic and meta-heuristic algorithms in the formation of cells
of large problem instances

CO4

Design various sequencing and scheduling rules used in manufacturing cells

CO5
CO6

Explain the concepts of JIT and FMS used in the manufacturing environment
Discuss the use of synchronous manufacturing in the identification of bottlenecks as well as in
streamlining the operations

CO1

Select suitable tool material and cutting tool design

CO2

Analyze the performance of jigs and fixtures

CO3

Design locators and clamps for jigs and fixtures

CO4

Design Jigs and Fixtures for Manufacturing, Testing and Assembly applications

CO5

Design Press Tools and forming dies using various design rules

CO6

CO1

Analyze the design constraints in the given problem
Design of cutting tools, Work holding tools and Forming tools for various industrial and automotive
applications.
Select the appropriate machining process based on tool-workpiece interaction and source of energy for
the end product.

CO2

Apply the water jet cutting process with relevant process parameters for a product.

CO3

Recognize the material removal mechanism and process parameters of Ultrasonic machining process

CO4
CO5

Demonstrate the material removal mechanism of various thermal energy based processes.
Extend the mechanism of Electrical energy based processes and their process parameters for different
applications

CO6

Make use of Chemical energy based processes.

CO2

63

MEE4001

Tool design

CO7
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MEE4002

Advanced Machining
Processes

65

MEE4003

Micro and Nano
Machining

CO7

Identify various Hybrid machining processes.

CO8

Utilize appropriate machining process to produce a product of required geometry and quality.

CO1

Classify the appropriate micro and nano machining process based on material removal mechanism.

CO2

CO6

Recognize the traditional micro and nano machining process and their process parameters.
Identify various advanced mechanical energy based Micro-Nano Machining processes, and their process
parameters on the desired product.
Demonstrate the material removal mechanism of various Advanced Thermo-electric Micro-Nano
machining Processes
Extend the mechanism of High Energy Advanced Thermo-electric Micro-Nano machining Processes
and their process parameters for required output.
Select suitable Advanced Electro-chemical, Micro-Nano Machining Processes relevant to the desired
product.

CO7

Utilize various micro and nano finishing processes.

CO1

Design of pulleys, chain drives, rope drives and belt drives.

CO2

Design journal bearings and select rolling contact bearings

CO3

Analyze forces acting on elements of transmission systems

CO4

Determine performance requirements in the selection of commercially available transmission drives.

CO5

Design of various types of gears and gear boxes.

CO6

Apply various systems, materials and methods and design transmission systems

CO3
CO4
CO5
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MEE4007

Design of Transmission
Systems

Programme Name

:

B.Tech (ECE with specilization inSensors and Wearable Technologies)
Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary
issues and apply them to identify, formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant
standards and with realistic constraints, including public health, safety, culture, society and
environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and
interpret data, and synthesis of information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal
and cultural) and engineering problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and
sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication
with engineering community and society
PO_11: Having a good cognitive load management skills related to project management and
finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes (PSO)

1
2
3

Design and develop different classes of sensors, wearable devices and
systems.
Apply engineering tools to solve complex Electronics Engineering and
interdisciplinary problems pertaining to wearable systems.
Use skills and techniques to solve contemporary problems in the field of
sensors and wearable technology

Course Outcomes

Sl.No

Course
Code

Course Name

CO no.

CO Statement

CO1

Evaluating and providing suitable techniques for solving a problem using
basic properties of Data Structures.

CO2
CO3
1

CSE2003

Data Structures and
Algorithms

CO4
CO5
CO6
CO7

2

ECE1017

ELECTROMAGNETIC
FIELD THEORY AND

Analyse the performance of algorithms using asymptotic notations.
Demonstrate knowledge of basic data structures and legal operations on
them.
Illustrate different types of algorithmic approaches to problem solving and
assess the trade-offs involved.
Analyse basic graph algorithms, operations and applications through a
structured (well-defined) algorithmic approach.
Categorize the feasibility and limitations of solutions to real-world
problems.
Provide efficient algorithmic solution to real-world problems.

CO1

Evaluate and analyse Electric Fields & Electric Potential due to different
Charge distributions.

CO2

Compute and analyze magnetic fields in different material media.

TRANSMISSION
LINES

CO3
CO4
CO5
CO6

3

ECE1018

Design Impedance matching circuits using Smith chart.

CO1

Understand the various types of signals and systems, and study their
properties.

CO3
CO4
CO5
CO6

ECE1033

Basics of Sensors and
Wearable Technology

Determine the system response of a Linear Time Invariant system.
Analyse system properties based on Impulse response and Fourier
analysis.
Understand and use the concepts of correlation and convolution.
Apply Laplace Transform for analysis of CT signals and systems.
Apply Z-transform for analysis of DT signals and systems.

CO7

Apply the learnt mathematical tools in solving problems in a variety
of signal processing applications with the aid of simulation software.

CO1

Gain the basic idea of measurements, characteristics and the errors
associated with measurements.

CO2
4

Comprehend the EM wave propagation in conducting as well as in dielectric
materials.
Calculate power of an EM wave while propagating through different
materials.
Illustrate the wave mechanism in different transmission lines at high
frequencies using transmission line parameters.

CO7

CO2
SIGNAL ANALYSIS
AND PROCESSING

Understand the propagation of EM wave through time varying Maxwell’s
equations

CO3
CO4
CO5

Demonstrate the concept of resistive sensors which can be employed
for real life applications
Realize the concept of reactive sensors employed for real life
applications
Understand the working principle of special purpose sensors and the
need for developing smart sensors.
Describe the taxonomy of the wearable devices and its design
constraints for measuring physical and biological signals.

CO6
CO1
CO2

5

ECE2010

Control Systems

CO3

Design of compensators and controllers and find the stability of these
control systems.

CO4

Ability to compute steady state and transient response of the different
order of the system and also to analyze its error coefficients.

CO5

Analyze the frequency domain response of the control systems.

CO6

Apply various control systems concepts to analyze and find the stability
of control systems.

CO7
CO1
CO2
6

ECE2024

PRINCIPLES OF
COMMUNICATION
ENGINEERING

CO3
CO4
CO5
CO6

7

ECE2026

DIGITAL CIRCUIT
DESIGN

Able to design and perform experiments on the sensors and develop
the projects based on the customer needs.
Differentiate real-time applications as open loop or closed loop
systems.
Analyze the system from the transfer function.

Analyze the observability of the system in state modeling.
Acquainted with the spectrum of amplitude modulated signals and
design systems for generation and demodulation of amplitude
modulated signals.
Understand the importance of power efficient amplitude modulation
schemes and use them for analog data transmission
Familiarize with fundamental concepts and design issues in modulation
and demodulation process of angle modulation
Know about digital modulation techniques and apply them for digital
data transmission.
Identity the significance of synchronization technique in
communication.
Study the concepts behind spread spectrum communication systems..

CO1

Understand the number systems and concepts of digital logic families
to delve into its hardware aspects.

CO2

Use Boolean algebra in digital logic circuit design.

CO3
CO4

8

9

ECE2028

ECE2032

ANALOG CIRCUITS

Wearable Devices and
its Applications

Design and analyze combinational logic and sequential logic digital
circuits
Understand the basic software tools for the design and
implementation of digital circuits and systems.

CO5

Design and analyze sequential logic circuits.

CO6

Use Hardware Description Language in the design and
implementation of digital circuits, both combinational and sequential.

CO7

Reinforce theory and techniques related to digital circuits and systems
through experiments and work on rudimentary projects.

CO1

Design and analyze the basic characteristics of BJT and MOSFET in different
configurations, apply suitable biasing techniques and be able to use hybrid
models of BJT and MOSFET.

CO2

Determine the small signal parameters of amplifiers in CE and CS mode
using ac equivalent circuits and use it for frequency response.

CO3

Comprehend the need for multistage amplifiers and be able to suggest a
suitable configuration for specific applications.

CO4

Understand the different classes of power amplifier circuits, their designs
and power conversion efficiencies.

CO5

Comprehend the feedback concepts, feedback topologies and design of
oscillators.

CO6

Determine the dc characteristics of MOSFET differential amplifier, small
signal analysis and its frequency response.

CO7

Design and conduct experiments using BJT, MOSFET, to analyze the
characteristics and interpret its operation as amplifiers and oscillators.

CO8

Design and implement an idea suitable for a specified application.

CO1

Identify and understand the need for development of wearable devices
and its influence on various sectors.

CO2

Discus the applications of various wearable inertial sensors for
biomedical applications.

CO3
CO4
CO5

Identify the use of various wearable locomotive tools for safety and
security, navigation.

CO6

Acquaint the usage of wearable devices as assistive devices,
diagnostic devices and other modern applications.

CO7

Design and develop various wearable devices for detection of
biochemical and physiological body signals, environmental
monitoring, safety and navigational assistive devices.

CO1
CO2
CO3
10

ECE2033

INTRODUCTION TO
DATA ANALYTICS

CO4
CO5
CO6
CO7

11

ECE3029

Graphical System
Design for
Communication
Engineers

Comprehend the design and development of various wearable bioelectrode and physiological activity monitoring devices for use in
healthcare applications.
Discuss and analyze the usage of various biochemical and gas sensors
as wearable devices.

CO1
CO2
CO3

Understand state- of-the art big data platforms and data analytic
techniques
Analyse data using statistical techniques.
Understand about the techniques of data pre-processing and
visualization.
Identify real world applications that can be tackled with techniques
from machine learning and Neural Networks.
5. Perform Time-series data analysis using recurrent model,
autoregressive models
Use different optimization techniques, predominantly used in data
analytics.
Design and implement efficient data analytic solutions for real world
applications
Code a labview program for Amplitude modulation.
Demonstrate simulation of Single Sideband Transmission and its
characteristics
Code a labview program for Frequency modulation.

CO4
CO5
CO6
CO7
CO1
CO2
12

ECE 3030

PRINCIPLES OF
COMPUTER
COMMUNICATION

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

13

ECE3031

MICROCONTROLLER
AND EMBEDDED
CO4
SYSTEMS
CO5

Analyse the Harmonics of modulated waveforms.
Design, simulate and analyse Super heterodyne receiver.
Construct PPM and PWM signals.
Simulate and carry out a study on TDM and FDM systems.
Explain the functions of the OSI, TCP/IP reference models and
differentiate between various switching
techniques and
internetworking devices
Analyze the performance of data link layer protocols, LAN and WLAN
standards
Design subnets using routing techniques
Demonstrate the functioning of TCP and UDP
Deduce the performance of queuing models
Tackle the issues related to network security
Carry out the analysis the performance of internetworking devices,
various LAN, WLAN and routing protocols using simulation tools
Know about the various microprocessor and microcontroller
architectures
Understand techniques for accessing data from RAM/ ROM of 8051
microcontrollers
Know about various 8051 instructions and addressing modes for
suitably programming the microcontroller for a task.
Comprehend the operation of timer and ports, peripherals in 8051
with various modes of operation and at different baud rates
Study about the various 8051 interrupts and their uses.

CO6

Know the methodology to handle data conversion: Analog to Digital
(A/D) and vice-versa.

CO7

Acquire the overview of various embedded system design using 8051
and other microcontrollers targeting simple applications

CO8
CO1
CO2
CO3

14

ECE3032

SENSOR
TECHNOLOGY

CO4
CO5

15

16

ECE 3040

ECE3042

Wireless Technologies
for IoT

Data Acquisition
Techniques

Write efficient codes and be able to interface the hardware with 8051
microcontrollers. Should be able to design a real time project
prototypes which includes 8051 as one of the hardware component.
Study the basics of sensor technology and the various sensors.
Understand the basics of optimal system layout, partitioning and
device scaling.
Acquaint with various thick and thin film techniques used in sensor
development.
Know about various sensor technologies for flow and level
measurement.
Recognize various sensor technologies for Force, Pressure and Torque
measurement.

CO6
CO7

Identify the sensor for acceleration, vibration and shock measurement.
Familiarize with the fabrication techniques for packaging of sensors.

CO8

Apply an integrated knowledge on the sensors, work with and
interpret the data obtained from various sensor applications.

CO1

Study different types of fading and diversity.

CO2

Analyse different types of signal propagation mechanism and multiple
access techniques.

CO3
CO4
CO5
CO6
CO7
CO1

Know the characteristics of WLAN and their security issues.
Know the characteristics of WPAN and their security issues.
Study various types of wireless MAN standards
Comprehend the architecture and protocol stack of 6LoWPAN.
Comprehend basics of Bluetooth Low Energy (BLE) technology.
Comprehend the principles of operational amplifiers and their applications

CO2

Formulate the type of signal conditioning needed for a specific sensor
output

CO3

Analyze the analog to digital and digital to analog conversion techniques

CO4
CO5

Design the virtual instrumentation and write software for data acquisition
from circuits.

CO7

Develop a device to measure physical parameters for specific application

CO2

17

ECE3044

Selection of CPU and communication components for IoT,
applications.

CO4
CO5

Implement wireless systems to support IoT.
Selection of software application tools to develop IoT solutions.

CO1
CO2

19

EEE1001

MAT2002

Basic Electrical and
Electronics Engineering

Applications of
Differential and
Difference Equations

Analyse the working principles of various commercial wearable IoT
devices.
Evaluate the network protocols with respect to IoT reference layer.

CO3

CO6

18

Discover the functioning of distributed and standalone loggers

CO6

CO1

WEARABLE
TECHNOLOGY AND
IOT

Identify the communication standards and PC buses for data acquisition

Design and development of IoT systems for real life applications and
problems.
Solve basic electrical circuit problems using various laws and
theorems
Analyze AC power circuits and networks, its measurement and safety
concerns

CO3
CO4

Classify and compare various types of electrical machines
Design and implement various digital circuits

CO5

Analyze the characteristics of semiconductor devices and comprehend
the various modulation techniques in communication engineering

CO6

Design and conduct experiments to analyze and interpret data

CO1

Employ the tools of Fourier series to find harmonics of periodic
functions from the tabulated values

CO2

Apply the concepts of eigenvalues, eigen vectors and diagonalisation
in linear systems

20

21

22

MAT3004

CSE3019

CSE4033

Applied Linear Algebra

DATA MINING

Cloud Computing and
Security

CO3

Know the techniques of solving differential equations

CO4

understand the series solution of differential equations and finding
eigen values, eigen functions of Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and
digital signal processing

CO6

demonstrate MATLAB programming for engineering problems

CO1

The abstract concepts of matrices and system of linear equations using
decomposition methods

CO2

The basic notion of vector spaces and subspaces

CO3

Apply the concept of vector spaces using linear transforms which is
used in computer graphics and inner product spaces

CO4
CO5

Applications of inner product spaces in cryptography
Use of wavelet in image processing.

CO1

Interpret the contribution of data warehousing and data mining to the
decision-support systems

CO2

Apply the various classifications techniques to find the similarity between
data items

CO3

Design the model to sample, filter and mine the Streaming data

CO4

Apply the link analysis and frequent item-set algorithms to identify the
entities on the real world data

CO5

Evaluate and report the results of the recommended systems

CO6

Analyse the various data mining tasks and the principle algorithms for
addressing the tasks

CO7

Create the working model as a team to solve the challenging data mining
problems

CO1
CO2

Study the basics of cloud computing, cloud models and its
applications.
Understand cloud technologies, its services and platforms.

CO3

Learn how to use Public Cloud Services and to build applications.

CO4

Design cloud applications and analyse the design considerations and
methodologies.

CO5

Familiar with the division of responsibility in Cloud environment and
managing risks in the Cloud architecture.

CO6
CO7
CO8

23

24

CSE4034

CSE4035

IoT Edge Nodes and its
Applications

Mobile App
Development for IoT

Know about the security concepts and ability to design a resilient
cloud architecture.
Acquainted with the concepts of Operating System and Network
Security.
Analyse platform-specific tools and management consoles to
configure and manage cloud infrastructure.

CO1

Comprehend and analysis concepts of Physical design and Logical
design of IoT

CO2

Compute response analysis of Machine to Machine Concepts of IoT.

CO3

Comprehend the Protocol Standardization for IoT with Efforts of
M2M and WSN Protocols

CO4

Comprehend the operation of IoT Edge and Gateway Network with
Communication protocols

CO5

Understand the issues on Development challenges and Security
challenges in IoT.

CO6
CO7
CO8
CO1
CO2

Comprehend the ideas of Developing IoT Solutions
Provide suitable solution for domain specific applications of IoT
Use tools to practice IoT enabling Technologies.
Discuss about mobile interfaces and applications.
Design multimedia application in android platform.

CO3

Comprehend the various scheduling techniques and memory mapping
techniques for embedded android system.

25

ECE2025

PROBABILITY AND
STATISTICAL
THEORY OF
COMMUNICATION

CO4

Implement the different models and optimization techniquesusing
SQLite, data storage.

CO5
CO6
CO7
CO8
CO1
CO2

Achieve the Power Optimizations with Loop Scheduling.
Comprehend the basic concepts of Mobile Cloud Computing
Work with Big Data Processing techniques
Develop a Mobile App for IoT applications.
Comprehend the basics probability and random variables understand.
Understand the two-dimensional random variables.

CO3

Comprehend the different types of random processes like stationary,
Gaussian random process etc.

CO4
CO5

Compute information measure and channel capacity
Compute response of correlator in receiver and matched filter.

CO6

Use the various statistical hypothesis testing methods including LR
test, Mim-Max test, Neyman Pearson test.

CO7

Comprehend the different estimation theory including MMSE, MAP,
ML and CRB estimators.

CO8

Solve the problems using modern engineering tools

CO1

Understand the concepts related to EMI and EMC, and differentiate
between conducted and radiated emission.

CO2
26

ECE2027

EMC and EMI

CO3
CO4
CO5
CO6

27

ECE2034

Flexible Electronics and
Sensors

CO1

Differentiate the types of EMI coupling mechanisms
Apply a proper EMI control technique for a specific identified EMI
problem.
Design an EMC model for PCBs
Describe about various Radiated EMI Measurements techniques and
chambers.
Understand the standards for EMI and EMC
Understand the trends and technologies of flexible electronics and its
road map

CO2
CO3
CO4

Identify the materials for flexible electronics application.
Understand the various thin film deposition methods
To provide the insight of TFT device structures and its characteristics

CO5

Fabricate the foil type flexible electronics using solution based
patterning methods.

CO6
CO1
CO1
CO2
CO3
28

ECE3002

VLSI System Design

CO4
CO5
CO6
CO7
CO1
CO2

29

ECE3010

Antenna and Wave
Propagation

CO3
CO4
CO5
CO6

30

ECE3011

Microwave Engineering

CO1

Develop wearable sensors for healthcare, wellness and environmental
applications
Understand the trends and technologies of flexible electronics and its
road map
Clear understanding of fundamental concepts of MOS transistors
Able to design simple logic gates using CMOS logic style
Able to calculate power and delay of simple CMOS circuits
Understand fabrication processes and their impact on the circuit
performance
Able to design and validate combinational and sequential circuits
using different logic styles
Able to design VLSI circuits at sub-system abstraction level
Able to use modern EDA tools to design VLSI circuits
Identify the type of radio-wave propagation for different
communication
Comprehend the radiation mechanism of wired antennas and dipoles.
Identify basic antenna parameters and contrast radiation patterns of
different antennas.
Design and analyze antenna arrays and wire antennas
Design and analyze aperture antennas and patch antennas
Appropriate identification of an antenna for a specific application.
Identify various applications and measurement schemes for
microwave circuits.

CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2

31

ECE3035

RFID AND FLEXIBLE
SENSORS

CO3
CO4

32

ECE 3036

Analyze microwave circuits using scattering parameters.
Design and analyze power dividers and couplers at microwave
frequencies.
Design and analyze low pass filters at microwave frequencies.
Understand the importance of high frequency transistors to design
microwave amplifiers.
Measure the performance of microwave passive devices using test
bench setup and also simulate and analyze microstrip passive and
active circuits.
Design the microwave circuits to suit the needs of industry.
Have a clear understanding of the RFID related components, concepts
and contemporary issues.
Design a RF component or a product applying all the relevant
standards and with realistic constraints at a rudimentary level.
Possess knowledge for use of RF technology for a wide range of
applications.
Have a lucid picture of the material related concepts and fabrication
techniques for flexible electronics

CO5

Know about the recent trends in wearable technology.

CO6

Apply the knowledge of wearable technology for use in biological,
chemical and mechanical processes.

CO7
SENSORS FOR
STRUCTURAL
HEALTH
MONITORING

Comprehend the performance of different microwave sources and
ferrite devices.

CO1
CO2
CO3

Acquire knowledge on sensors in electronic textile domain.
Aware structural health monitoring applications and technical
challenges
Gain knowledge on Vibration based Techniques for SHM
Understand about SHM using Piezoelectric Sensors, Fiber Optic
Sensors and Electrical resistance

CO4
CO5
CO6
CO7

33

34

35

ECE3038

ECE 3037

ECE4002

MEMS AND
NANOSENSORS

Wireless Sensor
Networks and IoT

Relate Low Frequency Electromagnetic Techniques for SHM
Relate Capacitive Methods for SHM in Civil Engineering
Develop a novel prototype models for health monitoring of various
structure.
Understand abot fiber optic sensors for phase modulation and
wavelength based sensor

CO1

Understand the historical background of evolution of MEMS and
Microsystems to the students.

CO2

Comprehend the various micro sensing and actuating unitswere
provided to the students.

CO3

Discuss about scaling effects in different Physical domains on
miniaturizing devices was done with the students.

CO4

Rudiments of silicon and various polymer materials for MEMS
fabrication was discussed with students.

CO5

Explore latest micromachining techniques for complete device
integration, packaging and bonding.

CO6

Acquaint the students with Basics of Nanotechnology and its
approaches towards nano-device realization.

CO1
CO2
CO3
CO4
CO5

Describe the applications, challenges, and constraints of WSN.
Relate sensing, Processor and Communication subsystems.
Understand Medium Access Control and Network Layers.
Gain knowledge about Power Management of WSNs.
Integrate WSN to Cloud Services for IoT

CO6

Understand the network architecture for WSNs and understand the
design strategies of sensor layer.

CO7

Design an efficient routing protocol in WSN for IoT based real time
applications.

CO1

Comprehend the architecture and instruction set of AVR controllers

Advanced
Microcontrollers

36

37

ECE4005

ECE4007

Optical Communication
and Networks

Information Theory and
Coding

CO2

Develop efficient C codes for AVR architecture and program AVR
peripherals like timers, interrupts and serial port.

CO3

Design AVR controller based system within realistic constraint like
user specification, availability of components

CO4
CO5
CO6
CO1

Understand the design philosophy of ARM controllers.
Comprehend the instruction and assembly language program.
Develop efficient C codes for ARM architecture and its interfaces.
Understand the concept of optical communication.

CO2

Select fiber and optoelectronic components to design, analyze an
optical communication system and understand the basic concepts of
optical transmitters, modulators and nonlinear effects.

CO3

Understand the concepts of photodetectors and receivers and various
optical amplifiers.

CO4

Establish optical communication systems for multichannel systems
using multiplexing techniques.

CO5

Understand the concepts of WDM system and their applications.

CO6

Understand and classify various types of optical Networks and their
applications.

CO7
CO8

Design, analyze and evaluate optical communication systems.
Model and Simulate Optical Communication systems and networks.

CO1

Comprehend and analyze the basics of probability, information and its
properties

CO2
CO3

Examine different types of channels and determine their capacity
Understand the binary and non-binary source coding schemes

CO4

Analyze the dictionary-based coding schemes for image compression
techniques

CO5

Understand the fundamentals of error control coding schemes

CO6

Construct, comprehend and analyze the advanced error control coding
schemes

CO7

Evaluate the performance of source coding, channel coding
techniques in image processing and wireless applications

CO1
CO2
CO3
CO4
38

ECE4009

Wireless and Mobile
Communications

CO5
CO6
CO7
CO8

39

ECE 4025

EMBEDDED
PROGRAMMING

CO1
CO2
CO3
CO4
CO5
CO6

Understand and solve telecommunication design issues using cellular
and trunking theory.
Interpret the functions of the building blocks of cellular network
architecture.
Perform practical link budget analysis for next generation cellular
networks.
Analyze the effect of multipath channels and suggest a suitable model
for indoor or outdoor applications.
Demonstrate the implications of multipath parameters in mobile
communication.
Differentiate the digital modulation schemes available and select
appropriate method to improve the performance of wireless
communication.
Appraise a suitable diversity technique to combat the multipath fading
effects.
Design a wireless mobile communication system by formulating the
apt techniques and selecting the supporting software/ hardware
components.
Understand and write simple Embedded pseudo codes.
Comprehend the fundamentals of C
Comprehend the Data structures
Comprehend the basics of OS Concepts and Linux
Showcase the skill, knowledge and ability of SHELL programming.
Exhibit the working knowledge of basic Embedded Linux

CO7

40

ECE4026

M2M
COMMUNICATIONS

CO1
CO2
CO3
CO4
CO5
CO6

Comprehend the operation and, characteristics of M2M terminals and
interfaces

CO7

Familiarise with the basics of M2M services

CO8

Analyse the traffic models, routing protocols and different services
using modern engineering tools.

CO1
CO2
41

42

ECE4027

ECE4030

EMBEDDED SENSING
TECHNOLOGIES

Building Management
Systems

Have hands on experience in using state-of- art hardware and software
tools
Get acquainted with the basics of M2M Communication
Understand the operation of M2M protocols and architecture
Possess an ability to optimize the M2M in public mobile networks
Know about IP in M2M
Distinguish between different types of M2M security methods

CO3

Understand the working principle and behavior of sensors
Relate and realize the importance automotive sensors and bio medical
senosrs
Differentiate and associate the architecture, instruction set, interrupts
of MSP430 and ARM Cortex M4.

CO4

Know the ARM peripherals programming and interfacing with
advanced cortex MX microcontroller

CO5
CO1
CO2
CO3

Design and interface sensors with embedded controllers
Describe the basic concepts of BMS
Explain the working of HVAC
Outline the various performance parameters of a compressor

CO4

Recognize / relate various “concept parameters” in building
management systems

CO5
CO6

Understand the need and operation of security engineering
Study the various intrusion systems (FAT)

43

ECE4031

Artificial Intelligence
with python

CO7
CO1

Understand the working of fire Engineering systems (FAT)
Understand primary concepts of AI and Python.

CO2

Understand the mathematical and computational models of
Classification, Regression using supervised learning and Predictive
Analytics with Ensemble Learning

CO3
CO4
CO5
CO6

Implement the learnt artificial intelligence concepts in solving the real
world problems, at a basic level.

CO1

Understand the types of network architectures, learning processes, and
fundamental issues & challenges in deep learning.

CO2
44

ECE4032

Neural Networks and
Deep Learning

CO3
CO4
CO5
CO6
CO1

45

ITE1002

Web Technologies

Carry out Pattern detection using Unsupervised Learning
Have an overview of Building Recommender and Logic
Programming.
Identify suitable applications of AI, solution of which can be rendered
using Python.

CO2
CO3

Comprehend the architectures of Deep feed forward Networks and
Convolutional networks.
Understand the usage of Recurrent Neural Networks and Auto
Encoders
Model the Deep Generative Network - Boltzmann Machine for a
problem at hand
Explore Artificial Intelligence based solutions
Implementation of deep learning algorithms for the real world
applications.
Implement interactive and responsive web pages using HTML and
CSS.
Use Java script language to transfer data and add interactive
components to web pages.
Develop a sophisticated web application that appropriately employs
the MVC architecture

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
46

MAT3005

Applied Numerical
Methods

CO4
CO5
CO6
CO7

Demonstrate a client server application using HTTP protocol and
access web services for dynamic content using AJAX.
Exhibit the working of server-side scripts.
Understand the fundamental working of data using open source
databases
Develop advanced web frameworks by combining multiple web
technologies
Implement Client side and Server side programming.
Observe the difference between exact solution and approximate
solution.
Use the numerical techniques (algorithms) to find the solution
(approximate) algebraic equations and system of equations.
Fit the data using interpolation technique and spline methods.
Find the solution of ordinary differential equations , Heat and Wave
equation numerically.
Apply calculus of variation techniques to extremize the functional
and also find approximate series solution to ordinary differential
equations
Observe the difference between exact solution and approximate
solution.
Use the numerical techniques (algorithms) to find the solution
(approximate) algebraic equations and system of equations.

Programme Name:

M. Tech Control and Automation

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints
PO_03: Having an ability to design and conduct experiments, as well as to analyze and interpret data
PO_04: Having an ability to use techniques, skills and modern engineering tools necessary for engineering practice
PO_05: Having problem solving ability- solving social issues and engineering problems
PO_06: Having adaptive thinking and adaptability
PO_07: Having a clear understanding of professional and ethical Responsibility
PO_08: Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1

Apply technical knowledge, skills and analytical ability to design and develop controllers as well as
employ techniques for automation of systems using modern tools and technologies.

2

Analyse, interpret and solve problems related to process control, automation, measurement and control
etc.

3

Solve research gaps and provide solutions to socio-economic, and environmental problems

Course Outcomes
S.No

Course
Code

1 EEE5012

2 EEE5013

Course Name

System Theory

Random variables
and State estimation

Course CO Statement
Outcome
CO1
Represent dynamical systems in various state space formats
CO2

Solve linear and nonlinear state equations

CO3

Analyze the properties of linear systems such as controllability and observability

CO4

Design state feedback controller and state observers for simple practical dynamic systems

CO5

Perform equilibrium point analysis for linear and nonlinear systems

CO6

Use the techniques such as describing function, Lyapunov Stability, Popov’s Stability
Criterion to assess the stability of certain class of non-linear system

CO7

Reducing and minimal realization of system equations

CO8

Design and conduct experiments, as well as analyze and interpret data

CO1

Define, understand and manipulate scalar and multiple random variables, using the theory
of probability

CO2

Understand the relationship between random variables within a random vector

CO3

Design maximum likelihood estimators and MMSE estimators

CO4

Solve basic problems in filtering, prediction and smoothing

3 EEE5014

4 EEE5015

5 EEE5016

6 EEE5017

Smart Sensor
Systems

Process Dynamics
and Control

CO5

Design Kalman filter for prediction and control of stochastic systems

CO6

Conduct experiments to estimate nonparametric system models

CO7

Choose, design and test a structure for parametric estimation

CO1

Select the right sensor for a given application

CO2

Designing basic building blocks for a Smart sensor

CO3

Design compensators and perform calibration for smart sensors

CO4

Design, synthesize and layout a VLSI sensor

CO5

Design micro power generation systems

CO6

Interpret IoT based systems for smart applications

CO7

Applying smart sensors for Health, Industrial and Home related application

CO1

Develop mathematical models for dynamic processes

CO2

Analyze process stability, dynamic responses, frequency analysis of dynamic processes

CO3

Choose necessary final control element for a given application

CO4

Select and tune PID controllers for the given systems

CO5

Analyze the performance of a closed loop control approach

CO6

Plan a control strategy for a process involving multiple variables and constraints

CO7

Design controller strategies involving models of the systems

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Adapt with the trends in embedded system development

CO2

Design hardware components for embedded system applications

CO3

Develop and test programs for embedded system applications

CO4
Real Time Embedded
CO5
Systems
CO6

Design and develop embedded system for multifarious applications

CO7

Design systems by implementing state and state transition diagrams

CO8

Design a component or a product applying all the relevant standards with realistic
Constraints

CO1

Select and interface hardware for an automatic control system

Develop real time OS architectures and functions
Develop and test Finite State Machine models

Industrial
Automation

7 EEE5018

8 EEE5019

9 EEE5020

Industrial Robotics

Control of Electric
Drives

Machine Learning

CO2

Use PLC for an automatic control system confining to standards

CO3

Develop PLC code for automation applications requiring special functions

CO4

Test digital and analog data in PLC based applications

CO5

Design or configure various subsystems for industrial automation

CO6

Plan the hardware and software component required to constitute a SCADA system

CO7

Develop code and configure DCS to handle local and distributed automation tasks

CO8

Design and conduct experiments, as well as analyze and interpret data

CO1

Select an appropriate robot type for a specific manufacturing application.

CO2

Analyze the manipulator design including actuator, drive and sensor issues.

CO3

Calculate the forward kinematics, inverse kinematics of position and orientation.

CO4

Calculate Jacobian for serial and parallel robots.

CO5

Develop programming principles and languages for a robot control system.

CO6

Model, simulate and study the dynamic behavior of robotic links.

CO7

Develop skills in sensor integration in the area of robotics and automation, which will help
in designing a robot for any application

CO1

Identify the need and choice of various drives.

CO2

Design rectifier fed drives for drives applications.

CO3

Design chopper fed drives for speed and torque control

CO4

Develop the model, analyze the performance and detect the faults of Induction motor drives.

CO5

Select and design the control circuits for the various IM Drives.

CO6

Utilize modern hardware and software tools for control and design of drives

CO7

Utilize Microprocessors in designing components of the control of Electric Drives

CO1

Solve basic data fitting problems using gradient descent approach.

CO2

Analyze linear and nonlinear regression problems.

CO3

Solve pattern classification problems involving multiple cases and texts.

CO4

Analyze data used for classification and regression analysis using SVM

CO5

Evaluate dimensionality reduction problems using PCA.

10 EEE5021

10 EEE5022

11 EEE5029

Industrial Data
Networks

Power Plant control
and Instrumentation

Data Acquisition and
Hardware Interfaces

CO6

Propose solutions for sequential decision making problems using Reinforcement learning
by formulating MDP.

CO7

Choose proper learning methods for the given problems involving continuous variables or
higher dimension.

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Understand the rudiments of how industrial devices communicate.

CO2

Infer the standards in network design and ensure the best practice followed in installing and
commissioning data networks

CO3

Recommend Industrial Ethernet protocol for interfacing higher layer devices in automation
pyramid.

CO4

Understand master-slave functioning of Modbus and implement for networking devices like
smart meters.

CO5

Utilize HART handheld controller for calibration of field devices.

CO6

Recommend Profibus network for interfacing devices like PLCs and local controllers.

CO7

Design interface for field level devices like sensors and actuators using Fieldbus protocol

CO1

Describe sources of energy and types of power plants.

CO2

Recommend sensors for measuring electric parameters.

CO3

Recommend or design sensors and supporting systems for measuring non-electric
parameters.

CO4

Analyze different types of chemicals of different medium and their role in power plant.

CO5

Plan single or multivariable control strategies for Boiler control.

CO6

Design controllers for turbine speed, vibration, etc.

CO7

Measure and draft control strategies polluting parameters.

CO1

Interpret the elements of data acquisition techniques.

CO2

Design and simulate signal conditioning circuits.

CO3

Demonstrate understanding of the principles of instrumentation used in data acquisition

CO4

Demonstrate understanding of the fundamental graphical programming for instrumentation

12 EEE5030

13 EEE5031

14 EEE5032

Flight Control
Systems

Advanced Reliability
Engineering

Building Automation

CO5

Recommend a protocol for standard networking of DAQ devices.

CO6

Utilize a virtual instrumentation platform for handling file inputs and outputs.

CO7

Conduct experiment in sensor signal conditioning, and signal conversion, acquisition,
signal processing and analysis using LabVIEW

CO1

Demonstrate understanding of the concepts of aircraft automatic control, find out the roles
and objectives of flight control.

CO2

Develop the aircraft equations of motion, and derive the aircraft’s response modes.

CO3

Explain aircraft longitudinal stability and the aerodynamic force and control factors that
influence it.

CO4

Identify the flight control and utility functions to be considered in the design of an aircraft
hydraulic system.

CO5

Analyse the controllability and observability of aerospace systems, and apply the modern
control techniques to design enhanced flight control systems.

CO6

Identify the flight control and utility functions to be considered in the design of an aircraft
hydraulic system.

CO7

Explain the elements of space vehicle attitude determination and control subsystems and
describe various technologies currently in use

CO1

Design RAMS as per the standards followed for AERO applications.

CO2

Develop models and case studies to analyze RAMS for medical devices.

CO3

Design to meet the reliability and functional safety objectives in the Auto components.

CO4

Examine the various reliability test strategies and standards for Industrial systems.

CO5

Analyze RAMS in the user specific applications.

CO6

Integrate different case studies for the utilizations of RAMS in specific applications.

CO7

Develop the reliability predictive models using software tools

CO1

Understand the importance of building automation

CO2

Design fire alarm system for building automation

CO3

Design access control system with enhanced security

CO4

Explain the various components of HVAC

15 EEE6011

16 EEE6012

17 EEE6013

Optimal Control
Systems

Adaptive and Robust
Control

Discrete Control
Systems

CO5

Design and implement controllers for BAS to meet various factors.

CO6

Maximize the efficiency of energy management system.

CO7

Recommend a building management system for a given problem

CO1

Formulate optimal control problem and Select the performance index for the optimal
problem

CO2

Estimate an optimal solution for the given problem

CO3

Design an optimal control law using dynamic programming technique for a practical
dynamic systems

CO4

Propose variational approach to solve optimal control problem

CO5

Design a controller for tracking and regulatory problems with constraints

CO6

Design a controller for achieving the desired output in minimum time and with optimal
control effort

CO7

Design different numerical techniques to solve optimal control problem

CO1

Understand Various System Identification Techniques.

CO2

Design self-tuning regulators for adaptive control.

CO3

Design model based adaptive control strategies.

CO4

Understand variable structure systems and design sliding mode control.

CO5

Analyze stability of systems with unstructured uncertainty.

CO6

Design robust control loops satisfying system norms.

CO7

Utilize simulation platform to design, implement and test adaptive and robust control
strategies.

CO8

Design a component or a product applying all the relevant standards with realistic
constraints.

CO1

Analyze discrete-time closed-loop systems by using the z-transform.

CO2

Propose the model and analyze the response and stability of systems in discrete domain.

CO3

Design and realize digital controllers.

CO4

Develop the discrete models of SISO and MIMO processes.

CO5

Design controllers and observers in discrete domain.

18 EEE6014

19 EEE6015

20 EEE6016

Fault detection and
diagnosis

SCADA Systems and
Applications

Modelling and
Simulation of
Electrical Systems

CO6

Develop an understanding of design issue like sampling rate selection, quantization effects.

CO7

Utilize modern digital tools to handle discrete control system

CO1

Understand the types of faults and their impact on the given system.

CO2

Analyze and represent faults mathematically.

CO3

Design residual generators for fault detection and isolation.

CO4

Recommend residual structure for single and multiple fault isolation problems.

CO5

Develop knowledge on the design for directional residuals

CO6

Propose Fault Detection and Isolation methods for parametric faults.

CO7

Function on different data driven methods for FDD

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Propose SCADA nomenclature and their components

CO2

Design and analyze real time applications using Programmable logic controller ( PLC ) and
SCADA

CO3

Describe the typical architecture of a SCADA system

CO4

Evaluate network protocols that provide interoperability and communication technologies

CO5

Analyze, control and management of power system components through a SCADA system.

CO6

Propose SCADA for various utilities.

CO7

Recommend necessary support for third party device interface and security issues in
SCADA system

CO1

Apply MATLAB to first order and second order systems

CO2

Apply Laplace transform and to design LVDT and other electrical engineering simulation
using finite element analysis and MATLAB

CO3

Create a model and simulate the various mechanical, electrical , hydraulic and pneumatic
systems using MATLAB and their toolboxes.

21 EEE6021

22 EEE6099

23 ENG5001

Multivariable
Control System

Master's Thesis

Fundamentals of
communication skills

CO4

Create a model and simulate the various control systems using soft computing methods with
MATLAB and their toolboxes.

CO5

Evaluate power electronics and drives applications using MATLAB/SIMULINK and
Dspace.

CO6

Evaluate robot applications using MATLAB/SIMULINK and Dspace.

CO7

Evaluate Vehicle applications using MATLAB/SIMULINK and genetic algorithm

CO8

Design a component or a product applying all the relevant standards with realistic
constraints.

CO1

Develop model of a multivariable process

CO2

Analyze Multivariable Systems Multi - loop control Schemes

CO3

Interpret MIMO systems into interconnected SISO systems

CO4

Interpret MIMO systems into series of independent SISO systems

CO5

Interpret MIMO systems using state space analysis

CO6

Design controllers for MIMO systems using optimization algorithms

CO7

Understand tradeoffs of different control strategies

CO1

Formulate specific problem statements for ill-defined real life problems with reasonable
assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

24 ENG5002

25 FRE5001

26 GER5001

27 MAT6001

Professional and
Communication
Skills

FRANCAIS
FONCTIONNEL

Deutsch für Anfänger

Advanced Statistical
Methods

Develop technical writing skills like writing instructions and transcoding to excel in
professional environment

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

To remember the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc.

CO2

To create communicative skill effectively in French language via regular / irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating simple
sentences.

CO4

To understand and demonstrate the comprehension of some particular new range of unseen
written materials.

CO5

To demonstrate a clear understanding of the French culture through the language studied.

CO1

To create the basics of German language in their day to day life.

CO2

To understand the conjugation of different forms of regular/irregular verbs.

CO3
CO4

To understand the rule to identify the gender of the Nouns and apply articles appropriately.
To apply the German language skill in writing corresponding letters, E-Mails etc

CO5

To create the talent of translating passages from English-German and vice versa and To
frame simple dialogues based on given situations.

CO1

To understand the concept of correlation and regression model and able to interpret the
effect of variables, regression coefficients, coefficient of determination

CO2

Make appropriate decisions using inferential statistical tools that are central to experimental
research.

CO3

Understand the statistical forecasting methods and model fitting by graphical interpretation
of time series data.

CO4

Construct standard experimental designs and describe what statistical models can be
estimated using the data

28 SET5001

29 SET5002

30 STS5001

31 STS5002

SET Projects

SET Projects

Soft skills Essentials of
Business Etiquettes

Soft skills Essentials of
Business Etiquettes

CO5

demonstrate R programming for statistical data

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to express themselves

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate real situations to
be industry ready.

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

Programme Name:

M. Tech. Automotive Engineering

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints
PO_03: Having an ability to design and conduct experiments, as well as to analyze and interpret data
PO_04: Having an ability to use techniques, skills and modern engineering tools necessary for engineering practice
PO_05: Having problem solving ability- solving social issues and engineering problems
PO_06: Having adaptive thinking and adaptability
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1
2
3

Compute, Design, Simulate & analyse various Automotive engineering systems taken into account the
social, economic and environmental implications for the current and future mobility.
Practice a multidisciplinary approach to solve real-world automotive problems
Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report/document

Course Outcomes

Course Name
S.No

1

2

Course Code

MEE5010

MEE5011

AUTOMOTIVE BODY
AND CHASSIS
SYSTEMS

ENGINE
COMBUSTION AND
EMISSION

Course
Outcome CO Statement
Choose and suggest a suitable chassis layout, frame and body construction type for
CO1
different cars &bus
CO2

Designing suitable chassis layout for commercial vehicles.

CO3

Determine and analyse various types of steering systems

CO4

Select and analyse a suitable suspension system for different types of vehicles

CO5

Suggest, Identify and Design suitable type of braking system for different types of
vehicles

CO1

Understand the combustion phenomena of premixed and diffusion combustion
systems

CO2

Determine fuel rating and ignition systems

CO3

Design suitable combustion chamber with enhanced air motion and better mixing

3

4

5

MEE 5012

EEE5025

MEE5026

AUTOMOTIVE
TRANSMISSION
SYSTEM

AUTOMOTIVE
ELECTRICAL AND
ELECTRONICS

VEHICLE
DYNAMICS

CO4

Adopt new emission control technologies

CO5

Validate the engine emission characteristics with BS norms

CO6

Calibration and measurement of emission analysers

CO7

Analysing the cylinder pressure data to determine various combustion parameters

CO1

Identify and also select suitable clutch for a given vehicle.

CO2

Analysis and design the gearbox for any given vehicle.

CO3

Possess the knowledge of various transmission components

CO4

Explain the need and function of semi and fully automatic transmission system.

CO5

Comprehend and also develop new transmission systems.

CO6

Understand latest technology in transmission systems including hybrid vehicle

CO1

Gain the knowledge of construction and working of batteries

CO2

Understand the working of charging and starting systems

CO3

Gain the knowledge and skills of the automotive wiring design and ignition system

CO4

Acquiring the sensing technique and working of automotive sensors

CO5

Understand the working of engine management system and other electronic
control unit in the vehicle

CO6

Gain the skills on the recent development in the area of automotive electronic and
electrical systems

CO7

Understand the real-time of working of the various sensors with its characteristics
features

CO1

Predict the necessary forces and moments during tire/road interaction through
various tire models for vehicle dynamic simulations.

CO2

Compute maximum traction, optimum braking distribution and stability of the
vehicle of two and three axle vehicles

CO3

Demonstrate the application of fundamental governing equations for longitudinal,
lateral and vertical dynamics and able to use state space approach.

CO4

Compute steady state and transient response of vehicle during cornering.

CO5

Outline the role of suspension in roll over stability.

6

7

8

9

MEE6016

MEE6017

MEE6018

MEE6019

ALTERNATE FUELS

ENGINE DESIGN
AND DEVELOPMENT

POWERTRAIN
TRIBOLOGY

AUTOMOTIVE
EMISSION CONTROL

CO6

Evaluate the role of suspension for vibration isolation, rattle space and road holding
using appropriate mathematical models.

CO7

Identify the current literature and the necessity of modern tools for vehicle
development

CO1

Possess the knowledge of various types of alternate fuels their application and
limitation.

CO2

Identify and formulate the gaseous fuels like LPG, CNG and LNG in SI and CI
engines and analyze their performance characteristics.

CO3

Demonstrate the ability to use hydrogen and biogas as alternate fuels for IC engines
and gain the knowledge of their storage, handling and safety aspects.

CO4

Preparation of biodiesel through esterification and analyzing their performance and
emission characteristics.

CO5

Acquiring the knowledge of implementing alcohol, synthetic fuels and bio mass for
automotive applications and briefing their merits and limitations.

CO1

Possess the fundamental knowledge of engine design and development.

CO2

Apply the concepts considering material, loads on engine design and development.

CO3

Analyze the Lubrication and crankcase breathing system capacity

CO4

Develop the modern vehicle systems using CAD.

CO5

Impart the knowledge to develop the pollution control system.

CO1

Acquire and analyze the various Powertrain Tribology.

CO2

Characterize various Powertrain systems.

CO3

Apply the knowledge to monitor and inspect various powertrain system.

CO4

Develop the automotive system with appropriate usage of hydro dynamic
lubrication

CO5

Apply the tribology knowledge to wear behavior of engine components and power
train

CO1

Possess the knowledge about various sources of air and noise pollution from
automobiles.

10

11

12

13

MEE6020

MEE6021

MEE6022

MEE6023

BATTERY AND FUEL
CELL

VEHICLE AND
ENGINE TESTING

VEHICLE SAFETY
AND LIGHTING

VEHICLE
MAINTENANCE AND
DIAGNOSTICS

CO2

Acquire and analyze the various emissions from SI engines and their controls.

CO3

Demonstrate the various emission control techniques used in CI engines.

CO4

Suggest, identify and design suitable after treatment devices for CI engines.

CO5

To impart knowledge on various test procedures for emission measurements in IC
engines.

CO1

Acquire and analyze the various type’s battery and Fuel cell.

CO2

Characterize various Battery and Fuel cell performance.

CO3

To maintain and inspect various Battery types and Fuel cell.

CO4

To develop battery and fuel cell for the modern requirements

CO5

To apply the advanced batteries for electric vehicles

CO1

Acquiring the knowledge of homologation, static and dynamic testing of vehicles.

CO2

Comprehend and possess the various component level testing methods. .

CO3

Imparting the knowledge of vehicle structural crashworthiness.

CO4

Establishing the various engine testing procedures and data acquisition. .

CO5

Computing the various performance and emission measurements of IC engines

CO1

Impart knowledge about safety and vehicle structural crashworthiness

CO2

Design the human response to impact response system

CO3

Analyze the performances of vehicle safety systems and lighting

CO4

Familiarize the modern lighting system

CO5

Develop the modern vehicle safety and lighting systems

CO1

Possess the knowledge of overall vehicle maintenance and its types, on and off-board
diagnostics and engine and its sub-system maintenance.

CO2

Demonstrate the application of oscilloscope and on-board diagnostics for
automobiles.

CO3

Provide an in-depth knowledge about the diagnostics of engine sub-systems like
battery charging and starting systems, lubrication systems air supply and exhaust
systems.

14

15

16

17

MEE6024

MEE6025

MEE6026

MEE6027

VEHICLE
AERODYNAMICS

VEHICLE
CRASHWORTHINESS

DESIGN OF VEHICLE
DRIVELINES

NOISE, VIBRATION
AND HARSHNESS

CO4

Gain the knowledge of chassis system maintenance and various diagnostics
techniques applied to brakes, steering and suspension systems.

CO5

Acquire and analyze the maintenance and diagnostics of electrical system including
HVAC, cruise control diagnostics, airbags diagnostics, advanced fault diagnostics
and remote diagnostics.

CO1

Gain the knowledge of basic principles of road vehicle aerodynamics and
performance analysis of cars, light trucks and commercial vehicles.

CO2

Compute the aerodynamics drag, various resistances and to arrive at lesser fuel
consumption of vehicles.

CO3

Possess the knowledge of basic of flow over vehicles and resistance to vehicle motion
and analyzing for stability safety and comfort.

CO4

Predicting the performance of high speed race cars, commercial vehicle
aerodynamics and to demonstrate the various measurement and testing techniques
used in automobiles.

CO5

Design, simulate and analyse the flow over cars using computation fluid dynamics
technique and to calculate the lift and drag forces through various turbulence
models.

CO1

Acquire and analyze the various testing procedures of Vehicle Crashworthiness.

CO2

Characterize the various vehicle crashworthiness mechanisms.

CO3

To develop vehicle safety system for the modern requirements

CO4

To use various injury Mechanisms for evaluating vehicle crashworthiness.

CO5

To apply the dummies for different crash test

CO1

Acquire and analyze the various designs of vehicle drivelines.

CO2

Characterize various design procedures of vehicle drivelines.

CO3

To maintain and inspect various design values of vehicle drivelines.

CO4

To apply the design knowledge to develop modern drivelines.

CO5

To analyze the performances of different drivelines

CO1

Characterize various sources of automotive noise and their reduction in
automobiles.

18

19

MEE6028

MEE6029

COMPUTATIONAL
FLUID FLOW AND
HEAT TRANSFER

HYBRID ELECTRIC
VEHICLES

CO2

Possess the knowledge of role of NVH engineers in new vehicle programme.

CO3

Identify various methods of sound and vibration measurement including transient
and Steady state response of a single degree of freedom applied to vehicle systems.

CO4

Acquire the hands on experience of using semi-anechoic rooms, wind tunnels,
rolling Roads simulators to measure various types of noise and vibrations.

CO5

Outline the role of transducers, acoustics holography and various instrumentation
Employed for analyzing the NVH of vehicle systems.

CO6

Compute sampling, statistical and frequency analysis of various data obtained
during NVH measurements.

CO1

Apply mathematics and engineering fundamentals to identify the nature of complex
fluid flow and heat transfer problems and to formulate governing equations to
represent them.

CO2

Identify and formulate the appropriate discretization techniques to design finite
difference and finite volume solutions relevant to professional engineering practice.

CO3

Demonstrate the ability to use modern CFD software tools to build heat transfer and
flow geometries, generate an adequate mesh for an accurate solution, select
appropriate solvers to obtain the results using post processing technique.

CO4

Possess the knowledge of linking the continuity with momentum equation for
incompressible flows using SIMPLE algorithm.

CO5

Analyse and suggest the type of turbulence models to be chosen for IC engines
manifolds, ports and vents.

CO6

Demonstrate the ability to communicate the detailed results in a written format.

CO1

Possess the knowledge of series, parallel, plug-in and full hybrid vehicle
architectures.

CO2

Acquire, analyze, configure and control of DC, induction, permanent magnet,
switch reluctance motor drives and compute their efficiency.

CO3

Demonstrate the various hybrid and load tracking architectures with knowledge on
Hybrid power plant specifications.

20
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MEE 5015

MEE6099

FINITE ELEMENT
METHODS

Master's Thesis

22

ENG5001

Fundamentals of
communication skills

23

ENG5002

Professional and
Communication Skills

24

FRE5001

FRANCAIS
FONCTIONNEL

CO4

Compute and design the sizing of propulsion motor, power electronics and their
allied systems.

CO5

To impart knowledge on various energy management and control strategies,
energy storage systems like batteries and alternate energy storage systems like fuel
cells

CO1

Apply the knowledge of mathematics and engineering to solve problems in
structural and thermal engineering by approximate and numerical methods

CO2

Design a new component or improve the existing components using FEA

CO3

Solve the problems in solid mechanics and heat transfer using FEM

CO4

Apply commercial FEA packages like ANSYS to solve the engineering problems.

CO5

Modern CAD/CAE tools for solving real life problems

CO1

Considerably more in-depth knowledge of the major subject/field of study,
including deeper insight into current research and development work

CO2

The capability to use a holistic view to critically, independently and
creatively identify, formulate and deal with complex issues

CO3

A consciousness of the ethical aspects of research and development work

CO4

Publications in the peer reviewed journals / International Conferences will
be an added advantage

CO1
CO2
CO3

Ability to communicate effectively in social and academic contexts
Develop effective writing skills
Demonstrate their understanding the communication Skills

CO1

Students will be able to apply the acquired skills and excel in a professional
environment

CO1
CO2

To Identify in French language the daily life communicative situations via
personal pronouns, emphatic pronouns, salutations, negations, interrogations
etc
To communicate effectively in French language via regular / irregular verbs

CO3

To demonstrate comprehension of the spoken / written language in
translating simple sentences

CO4

To understand and demonstrate the comprehension of some particular new
range of unseen written materials

CO5
CO1

25

26

27

GER5001

MAT 5005

SET5001

Deutsch für Anfänger

ADVANCED
MATHEMATICAL
METHODS

CO2
CO3
CO4

To demonstrate a clear understanding of the French culture through the
language studied
To greet people, introduce oneself and understand basic expressions in
German
To acquire basic grammar and skills to use these in a meaning way
To attain beginner's level vocabulary
To write on a variety of topics with significant precision and in detail

CO5

To demonstrate good comprehension of written discourse in areas of special
interests

CO1

Distinguish and analyze a variety of tools for solving linear systems and
finding eigenvalues of these systems

CO2

Derive and use the numerical techniques needed for the solution of a given
engineering problems

CO3

Understand and correlate the analytical and numerical methods

CO4

Demonstrate their ability to write coherent mathematical proofs and
scientific arguments needed to communicate the results obtained from
differential equation models

CO5

Demonstrate the understanding of how physical phenomena are modelled by
partial differential equations

CO1

Carried out inside the university, in any research area corresponding to their
curriculum

CO2

Publications in the peer reviewed journals / International Conferences will
be an added advantage

SET – I
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SET5002

STS5001

STS5002

CO3

It motivates and encourage research culture in the young minds of graduate
engineers

CO4

Students are made aware of plagiarism checking and they are advised not to
exceed more than 12% as per the academic regulations

CO1

Carried out inside the university, in any research area corresponding to their
curriculum

CO2

Publications in the peer reviewed journals / International Conferences will
be an added advantage

CO3

It motivates and encourage research culture in the young minds of graduate
engineers

CO4

Students are made aware of plagiarism checking and they are advised not to
exceed more than 12% as per the academic regulations

CO1

Enabling students to use relevant aptitude and appropriate language to
express themselve

CO2

To communicate the message to the target audience clearly

CO1

Enabling students to simplify, evaluate, analyze and use functions and
expressions to simulate real situations to be industry ready

SET 5002

ESSENTIALS OF
BUSINESS
ETIQUETTES
PREPARING FOR
INDUSTRY

Business School
Programme Name: MASTER OF BUSINESS ADMINISTRATION (MBA)

PROGRAME LEARNING GOALS (PLG)
Graduates will be original thinkers and creative problem solvers.
Graduates will compete in multi-cultural environments.
Graduates will make responsible decisions, considering stakeholders' interests.
Graduates will analyse the managerial situations and communicate effectively foster participative team work.

PROGRAME LEARNING OBJECTIVE (PLO)
PLO1 Students will be able to co-create unique ideas, products and solutions
PLO2 Students will be able to make decisions under constraints
PLO3 Students will be able to comprehend global trends influencing the business environment.
PLO4 Students will be able to formulate competitive strategies for the digital market places
PLO5 Students will be able to analyse decisions using ethical frameworks for achieving stakeholder welfare.
PLO6 Students will be able to identify business problems and formulate alternative courses of action
PLO7 Students will be able to systematically apply qualitative and quantitative techniques to solve business problems
PLO8 Students will be able to articulate (oral and written) ideas to aid decision making
PLO9 Students will be able to appreciate stakeholder and team involvement in executing decisions

PLO Mapping
S.No

Course Code Course Name

PLO

PLO Statement
Students will be able to make decisions under constraints
Students will be able to identify business problems and
formulate alternative courses of action
Students will be able to systematically apply qualitative and
quantitative techniques to solve business problems
Students will be able to comprehend global trends influencing
the business environment.
Students will be able to formulate competitive strategies for
the digital market places
Students will be able to appreciate stakeholder and team
involvement in executing decisions
Students will be able to analyse decisions using ethical
frameworks for achieving stakeholder welfare.
Students will be able to articulate (oral and written) ideas to
aid decision making
Students will be able to comprehend global trends influencing
the business environment.
Students will be able to make decisions under constraints
Students will be able to identify business problems and
formulate alternative courses of action
Students will be able to co-create unique ideas, products and
solutions
Students will be able to formulate competitive strategies for
the digital market places
Students will be able to analyse decisions using ethical
frameworks for achieving stakeholder welfare.
Students will be able to appreciate stakeholder and team
involvement in executing decisions
Students will be able to articulate (oral and written) ideas to
aid decision making
Students will be able to analyse decisions using ethical
frameworks for achieving stakeholder welfare.
Students will be able to comprehend global trends influencing
the business environment.
Students will be able to articulate (oral and written) ideas to
aid decision making

1

BMT5111

Applied Economics for Managerial Decisions

PLO2

2

BMT5112

Financial Accounting and Analysis

PLO6

3

BMT5113

Data Analysis for Managers

PLO7

4

BMT5114

IT for Managers

PLO3
PLO4
5

BMT5115

Organizational Behaviour

PLO9

6

BMT5116

Corporate Legal framework

PLO5

7

BMT5117

Business Communication

PLO8

8

BMT6111

Macro Economics

PLO3

9

BMT6112

Basic Financial Management

PLO2

10

BMT5118

Operations Management

PLO6

11

BMT5119

Marketing Management – Fundamentals

PLO1
PLO4
PLO5
12

BMT5120

Human Resource Management
PLO9

13

BMT6113

Business Research Methods

PLO8

14

BMT5121

Corporate Governance & Ethics

PLO5

15

STS5003

Essentials of Business Etiquettes

PLO3
PLO8

S.No

Course Code Course Name

PLO
PLO4

16

BMT6114

Business Analytics and Intelligence
PLO6
Financial Management - Decisions and
Applications
Marketing Management – Programmes and
Implementation

17

BMT6115

18

BMT6116

19

BMT6117

Entrepreneurship

20

BMT6118

Strategic Management

PLO7
PLO4
PLO1
PLO3
PLO9
PLO8

21

STS5004

Preparing for Industry
PLO9
PLO1
PLO2

22

BMT6119

Summer Internship

PLO6
PLO8
PLO1
PLO2

23

BMT6120

Capstone Project

PLO6
PLO8
PLO9

PLO Statement
Students will be able to formulate competitive strategies for
the digital market places
Students will be able to identify business problems and
formulate alternative courses of action
Students will be able to systematically apply qualitative and
quantitative techniques to solve business problems
Students will be able to formulate competitive strategies for
the digital market places
Students will be able to co-create unique ideas, products and
solutions
Students will be able to comprehend global trends influencing
the business environment.
Students will be able to appreciate stakeholder and team
involvement in executing decisions
Students will be able to articulate (oral and written) ideas to
aid decision making
Students will be able to appreciate stakeholder and team
involvement in executing decisions
Students will be able to co-create unique ideas, products and
solutions
Students will be able to make decisions under constraints
Students will be able to identify business problems and
formulate alternative courses of action
Students will be able to articulate (oral and written) ideas to
aid decision making
Students will be able to co-create unique ideas, products and
solutions
Students will be able to make decisions under constraints
Students will be able to identify business problems and
formulate alternative courses of action
Students will be able to articulate (oral and written) ideas to
aid decision making
Students will be able to appreciate stakeholder and team
involvement in executing decisions

Programme Name:

M. Tech Biomedical Engineering

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with
realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and
engineering problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1

Apply advanced concepts of Biomedical Engineering to design and develop components and systems for
health care app.

2

Use state-of-art hardware and software tools to design experiments in medical electronic systems for
the benefit of society.

3

To exhibit independent, and collaborative research with strategic planning, while demonstrating the
professional and ethical responsibilities of the engineering profession.

Course Outcomes

Sl.No

1

Course
Code

BIT 6022

Course Name

CO no.

CO Statement

CO1

Comprehend the basic biomaterials concepts with different classes,
properties and standards to be used in healthcare industry.

CO2

Ability to understand the various classification of biomaterials used in
medicine, its bulk and surface properties and its wide applications.

CO3

Appreciate the specific properties of biopolymers (synthetic and natural)
and ceramics used in healthcare applications.

Biomaterials
CO4
CO5
CO6

Envision the different evaluation methods to analyse the biomaterials under
in-vitro and in-vivo environment with its degradation properties.
Perceive the knowledge on host response to biomaterial, toxic effect and its
interactions.
Ability to understand the significant applications of biomaterials used in
contact with the human body.

CO1
CO2
CO3
2

BIT 5010

Anatomy and
Physiology

CO4
CO5
CO6
CO7
CO1
CO2

3

ECE5000

Basic Electronics
and
Measurements

CO3
CO4
CO5
CO6

4

ECE6040

Biomedical
Equipment

CO1
CO2

Comprehend the basic concepts of human cell and its organelles, general
physiological concepts, primary tissues and organ systems of the human
body
Ability to understand the basic physiological function about endocrine,
digestive and circulatory system.
Conceive the mechanism about the kidney function and urine formation.
Perceive the concepts about the body fluids and its circulatory pathways in
human body.
Envisage the basic concepts on the human body mechanics, locomotion,
bones and joints involved in its movement.
Recognize the breathing mechanism, gaseous exchange, human neural
system and its conduction of nerve impulse.
Ability to understand the necessary information about the human body
mechanism with its physiological functions
Analyse electric circuits using the circuit laws and to comprehend the I-V
characteristics of diodes.
Gains ability to design amplifiers and voltage followers; comprehend the
characteristics of op-Amps.
Cognize the various logic circuits and memory types; ability to synthesize
logic circuits.
Comprehend the architecture and instruction sets and programming related
to 8051 microcontroller.
Assimilate the properties of discrete and continuous time fourier
transforms.
Investigate, design and implement small projects, applying the basics
acquired from the types of sensors and transducers
Envision the design of various bio potential recording equipment and its
applications
Comprehend the working principle and applications of the analytical
equipment used in medical field.

CO3
CO4
CO5
CO6
CO1
CO2
CO3
5

ECE6054

Medical Imaging
Techniques

CO4
CO5
CO6
CO7
CO1
CO2

6

ECE6053

Medical robotics

CO3
CO4
CO5
CO6
CO7

Perceive the advantages and disadvantages of the different types of
flowmeters and radiation detectors; limits of usage etc.
Develop first end devices for cardiology applications and to monitor
respiratory parameters.
Summarize the variety of dialysis units, its supporting facilities and various
kinds of dialyzers.
Intuit the application of physiotherapy and surgical equipment; range of
operation etc
To comprehend the acquisition techniques involved in different modalities
of medical imaging
To conceive the historical evolution of the imaging methods pertaining to
computed tomography
To excel with different reconstruction techniques and programming
techniques for noise removal.
To manipulate of acoustic radiation fields for diagnostics to be skillful in
image generation
Establish the principle of operation and modules employed in magnetic
resonance imaging
Able to develop decision-making capabilities with respect to diagnostic
imaging
To compare the available processes, validate and interpret the medical
images for a given application
Have an understanding of the basics of robotics
Understand the kinematics and dynamic involved in design of robotic
systems
Determine the path and plan a trajectory for a mobile system
Understand the importance of robotics in the field of surgery.
Identify the robotic system used for nueorsurgery
Compare robotic systems used for cardiovascular interventions
Focus on future trends on medical robotics.

7

ECE5046

Biomedical
Sensors and Data
Acquisition

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
CO4

8

ECE5042

Medical Image
Processing

CO5
CO6
CO7
CO8

9

ECE5047

Biosignal
Processing and
Analysis

CO1
CO2
CO3
CO4
CO5
CO6

Perceive the origin of biosignals and their measurement
Prescribe a sensor type to measure a specific physiological parameter.
Describe the different Biosignals and their characteristics
Design signal conditioning circuit for specific biomedical signal.
Select a type of interface and data acquisition system for the given
biomedical signal.
Identify the communication protocol for the given biosignal.
Develop graphical user interface for biomedical signal acquisition and
analysis.
Design a prototype of a medical device
Comprehend image sampling and DFT
Process the given medical images to enhance them
Apply compression techniques and morphological operations for
segmentation
Predict a machine learning algorithm on the given image for segmentation
Register images of different modalities, render their volumes for
visualization
Use neural networks for image classification
Design and develop algorithms to process and visualize images from
different modalities
Develop algorithms to process and visualize images from different
modalities for diagnostic application
Comprehend and analyse the signals in different statistical methods
To acquaint the transforms enactments on bio signal
Comprehend the implementations of filters in biosignals
EEG analysis and modelling
To familiarize the digital signal processor with its application aspects
Appreciate the operation of processors and its special applications

CO7
CO1
CO2

10

ECE5008

Micro And Nano
Fluidics

CO3
CO4
CO5
CO6
CO7
CO1
CO2

11

ECE5049

MEMS & NEMS
For Biomedical
Applications

CO3
CO4
CO5
CO6
CO7
CO1

12

ECE5048

Embedded system
and IoT for
CO2
Biomedical
Applications
CO3

Acquaint the ECG processing and pattern recognition
Inception of historical background of evolution of MEMS and
Microsystems to the students.
Comprehend the understanding of miniaturization, methods and tools to
create microfluidic architectures.
Highlighted various existing microfluidic devices and their fabrication
technique.
Exposure to various microfluidic lab-on-chip applications
Various bioreactor based microchips were described to the students.
Investigation and comparison with existing techniques of various
microfabrication techniques to design vasculature and 3D microchannels.
Design and simulation of microfluidic devices and fabrication of the same.
Inception of historical background of evolution of MEMS and
Microsystems to the students.
Comprehend the understanding of various modern micromachining
techniques and device fabrication.
Hands-on exposure to scaling effects in different Physical domains on
miniaturising devices was done.
Exposure to various tools and techniques to create microfluidic devices for
BioMEMS and Microfluidic applications .
Acquaintance with various applications of MEMS/NEMS in Bio- medical
nanotechnology and Healthcare.
Incepted various Nanofabrication techniques to the students.
Design and simulation for developing various MEMS/NEMS devices
To understand the architectural blocks in 32 bit microcontrollers
Ability to develop appreciation of the technology capabilities and
limitations of the hardware, software components for building embedded
systems.
Aware of fundamentals of programming concepts

CO4
CO5
CO6
CO1
CO2

13

ECE6052

Networking and
information
system in
medicine

CO3
CO4
CO5
CO6
CO1
CO2
CO3

14

ECE5050

Physological
control systems

CO4
CO5
CO6
CO7

15

ECE6055

Digital Health
Care and Medical
Standards

CO1
CO2
CO3
CO4

Acquire basic knowledge about the system control to perform a specific
task.
Understand the IoT application development.
Implement the IoT concept in biomedical applications.
Comprehensive coverage to concepts of Telemedicine
To apply multimedia technologies telemedicine
Develop a protocols behind encryption techniques for secure data
transmission
Students will acquire a basic knowledge about the hospital at home and
remote diagnostics
Understand the often complex legal, regulatory and reimbursement in
telemedicine
Able to identify and address the sociotechnical factors in telehealth
Comprehend the basic system concepts and differences between an
engineering and physiological control systems.
Understand the application of various mathematical techniques in designing
a bio-control system.
Analyze a given system in time domain and frequency domain.
Comprehend the techniques of plotting the responses in both the domain
analysis.
Apply time domain and frequency domain analysis to study the biological
systems.
Identify and optimize the physiological control systems.
Develop simple models of the physiological control systems and analyze its
stability.
Understand the basic concepts in Biomedical Informatics.
Apply the various aspects of health informatics and medical standards.
Develop clinical decision support systems.
Comprehend the basics of bioinformatics and the resources in the field.

CO5
CO6
CO7
CO1

16

BIT6023

Biomechanics

CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2

17

BIT6024

Healthcare
Management

CO3
CO4
CO5

18

BIT5011

Rehabilitation
Engineering

Analyze various bioinformatics tools and explore the databases available in
NCBI.
Design and implement the construction standards in a hospital.
Apply the standards in proper health care delivery.
Ability to apply mechanical concepts to understand the movements of
human body
Differenciate and analyse the laws of fluid dynamics in biological fluids
Perceive and analyse kinetics and kinematics of human bones and joints
Ability to understand the mechanics of ligaments, tendons and muscles
Understand and investigate the orthopaedic and cardiovascular implants
Classify and examine the posture, gait using software tools
Ability to choose a suitable software for particular application
Basic Management, elements of healthcare management, organizational
hierarchy, Introduction to principles of management in Healthcare
environment, health ergonomics and related technologies
Importance of Healthcare service providers, knowledge about the healthcare
market in India, important requirement of health care setup system
Comprehend indian and global healthcare market and organisation structure
Knowledge of Various hierarchy of hospital system, Role of biomedical
engineers
Communication within the hospital, Orientation and budgeting

CO6

Implementation of Computer and Information Management in Hospitals,
software for billing, maintenance of patient records

CO1

Ability to apply engineering concepts in rehabilitation medicine

CO2

Ability to be a part of rehabilitation team and suggest appropriate
technological solution to rehabilitation problems

CO3
CO4

Design and analysis mobility aids like wheelchair, robotic legs etc
Ability to design and fabricate upper and lower limb orthoses and
prostheses

CO5
CO6
CO7
CO1
CO2
CO3
19

ECE5051

Artificial Neural
Network

CO4
CO5
CO6
CO7
CO8
CO1

20

ECE5004

Software for
Embedded
Systems

CO2
CO3
CO4

Design and analyse various tools to be used in sensory and motor
rehabilitation
Ability to provide technical solution to overcome the challenges faced
during geriatric and paediatric rehabilitation
Understand the contemporary issues and methods that are faced and
implement respectively during the rehabilitation process
Acquire the information about components of biological neurons namely,
the dendrites, the axons and the cell body.
Will be expedient in the concepts and classify the features of fundamental
neural network models such as perceptron, McCulloch Pitts, and
ADALINE.
Understand and analysis the mechanism of backpropagation in neural
networks along with importance of tuning parameters.
Elaborate on concepts of Activation and Synaptic dynamics.
Understand the basics of competitive learning neural network, pattern
recognition and pattern mapping.
Understand the basic gradient search methods, stochastic networks and
machine learning based optimization mechanisms.
Visualize the components of competitive learning neural networks and to
differentiate the features of ART models.
Develop real-time working prototypes of different small-scale and mediumscale artificial neural network based systems to address Engineering
challenges.
Design and develop Embedded C program for microcontroller-port
interface, timer and interrupt.
Design data structures and linked list for sensor applications
Understand the software development tools like compiler libraries make file
macros assemblers.
Develop python program for fundamental functionalities, graphics and
signal processing.

21

22

23

EEE6099

ENG5001

ENG5002

Master's Thesis

Fundamentals of
communication
skills

Professional and
Communication
Skills

CO5
CO6

Evaluate inter process communication schemes in RTOS
Evaluate tiny OS for sensor applications

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

CO5

Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results
Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to excel
in professional environment

CO4

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1
24

FRE5001

FRANCAIS
FONCTIONNEL

CO2
CO3

To remember the daily life communicative situations via personal pronouns,
emphatic pronouns, salutations, negations, interrogations etc.
To create communicative skill effectively in French language via regular /
irregular verbs.
To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4
CO5
CO1
CO2
25

GER5001

Deutsch für
Anfänger

CO3
CO4
CO5
CO1
CO2

26

27

28

MAT6001

SET5001

SET5002

Advanced
Statistical Methods

SET Projects

SET Projects

CO3

To understand and demonstrate the comprehension of some particular new range
of unseen written materials.
To demonstrate a clear understanding of the French culture through the language
studied.
To create the basics of German language in their day to day life.
To understand the conjugation of different forms of regular/irregular verbs.
To understand the rule to identify the gender of the Nouns and apply articles
appropriately.
To apply the German language skill in writing corresponding letters, E-Mails etc
To create the talent of translating passages from English-German and vice versa
and To frame simple dialogues based on given situations.
To understand the concept of correlation and regression model and able to
interpret the effect of variables, regression coefficients, coefficient of
determination
Make appropriate decisions using inferential statistical tools that are central to
experimental research.
Understand the statistical forecasting methods and model fitting by graphical
interpretation of time series data.

CO4

Construct standard experimental designs and describe what statistical models can
be estimated using the data

CO5

demonstrate R programming for statistical data

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

29

STS5001

Soft skills Essentials of
Business Etiquettes

CO1
CO2
CO3
CO1

30

STS5002

Soft skills Essentials of
Business Etiquettes

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly
Communicate the message to the target audience clearly
Enabling students to use relevant aptitude and appropriate language to express
themselves
Simplify, evaluate, analyze and use functions and expressions to simulate real
situations to be industry ready.

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

Programme Name :

M.Tech Biotechnology

Program Outcomes
PO_01

Having an ability to apply mathematics and science in engineering applications

PO_02

Having an ability to design a component or a product applying all the relevant
standards and with realistic constraints, including public health, safety, culture,
society and environment

PO_03

Having an ability to design and conduct experiments, as well as to analyse and
interpret data, and synthesis of information

PO_04

Having an ability to use techniques, skills, resources and modern engineering and IT
tools necessary for engineering practice

PO_05

Having problem solving ability- to assess social issues (societal, health, safety, legal
and cultural) and engineering problems

PO_06

Having adaptive thinking and adaptability in relation to environmental context and
sustainable development

PO_07

Having a clear understanding of professional and ethical responsibility

PO_08

Having a good cognitive load management skills related to project management and
finance

Program Specific Outcomes
1
2
3

Acquire students with skills of biotechnology and provide solutions through industry-academia interface
Empower the students to be effective entrepreneurs and excellent researchers to invent unique products
for societal need with proper ethical statutes
Ability to independently carry out research and development work to solve the practical problems

Course Outcomes

Sl.No

1

Course
Code

BIT
5001

Course Name

Advanced
Biochemistry

CO no.

CO Statement

CO1

Acquire knowledge on structure of macromolecules such as carbohydrates, proteins
and lipids

CO2
CO3
CO4
CO5
CO6

2

BIT
5002

Bioprocess
Technology

Know the organisation and biological functions of macromolecules
Students gain knowledge on carbohydrate metabolism
Understand the structure activity relationship of proteins and mechanism of enzyme
action
Know the thermodynamics of high energy compounds and energy metabolism
Know the structural organisation of membranes and ion channels

CO1

Formulate their own medium using statistical tool for the maximum production of
metabolites and biocatalyst for various commercial use

CO2

Execute various mass transfer coefficient required to increase yield

CO3

Design bioreactor configurations and operation modes based upon the nature of bio
products

CO4

Model the kinetics of living cells and to develop a strategy to solve the issues emerging
during fermentation processes

CO5

Evaluate own model required for the microbial growth and can design own batch
thermal sterilization

CO6
CO1
CO2
3

4

5

BIT
5003

BIT
5004

BIT
5005

Computational
Biology

Analytical Techniques
in Biotechnology

Genetic Engineering

Develop a research career or to get job in biotechnology industry with strong
foundation in bioreactor design and scale-up or to become entrepreneur
Deposit and retrieve sequences from nucleotide and protein databases
Perform sequence alignments and interpret the salient features

CO3

Explain the different methods employed for multiple sequence alignment and identify
strengths of each method

CO4
CO5
CO6

Compare and derive meaningful information using heuristic algorithms
Relate the molecular evolutionary relationships among sequences and organisms
Model the structure of proteins from sequence information

CO1

Be familiar with instruments related to bio techniques

CO2
CO3
CO4
CO5
CO6

Gain knowledge on choice of appropriate techniques for their samples
Be able to prepare samples for instrumental analysis
Be able to design and execute the experiments
Be able to analyze the samples and interpret results
Be able to understand the limits of instrumental techniques

CO1

The students will able to construct the recombinant vector and develop genetically
modified organisms.

CO2
CO3
CO4
CO5

Students will have pros and cons of GMOs,
Student will understand gene cloning principles,
Student will understand tool enzymes for commercialization,
Student will understand mapping genome or pDNA,

CO6
CO1
CO2
6

BIT
6001

Industrial
Biotechnology

CO3

Understand the overall upstream and downstream process involved in the industries
for the production of metabolites

CO4
CO5

Analyse potential business opportunities in fermentation-based biotechnology
Significant methods to improve the production of bioproducts

CO6

Explore the biological and technological principles which govern actual and potential
bio-business

CO1

To enable them discover basic concepts and theories of the subject

CO2

7

BIT
6002

CO3
Nanobiotechnology
CO4
CO5
CO6
CO1
CO2

8

BIT
6003

Protein Engineering
and Technology

Student will understand Methods to transfer foreign genes
Extensive knowledge and critical awareness of current issues arising in the practice of
industrial biotechnology and the role of industrial biotechnology in the global bioeconomy
Screen and isolate industrially important microbes from environment

Relate and explain the importance of reduction in materials dimensionality, and its
relationship with materials properties
To demonstrate applications of analytical techniques in examining nanostructures/
particles
To enable students appreciate the potential of nanobiotechnology in consumer and
biomedical applications
Be able to critique journal papers on nanoscience/nanotechnology
Formulate strategies for risk assessment of nanostructures/ particles in various
applications
Able to understand and explain differences between rational design and directed
evolution
Able to apply protein engineering knowledge for industrial applications

CO3

Student will understand various beneficial proteins that are industrially and clinically
important.

CO4
CO5

Student will understand various economically important proteins
Student will understand various industrially important enzymes

9

10

11

BIT
6004

BIT
6005

BIT
6006

Equipment Design,
Optimization of
Techniques and
Bioprocess Economics

Programming for
Biologists

Biomolecular
Interactions and
Informatics

CO6

The student will understand to engineer the proteins by various methods

CO1

Identify the basics of process equipment design and important parameters of equipment
design

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6

Design of heat exchanger and filtration units
To construct different reactors for both free and immobilized system
Interpret the total capital investment of process industries
Sketch out the breakeven point and demonstrate profitability in the industry
Recognize different optimization techniques and its benefit
Use Linux for biological data acquisition, submission and analysis
Write shell scripts for biological sequence alignment and comparison
Design programs based on PERL for biological string manipulation
Employ PERL for complex biological data analysis
Work on Python environment using biological data

CO1

Summarize the construction of models for binding mechanisms and the kinetics of
binding, applied to small molecules/proteins/DNA

CO2

Propose appropriate genetic strategies to address defined protein interaction questions

CO3

Define the names, structures, and properties of building blocks of biological
macromolecules

CO4

Interpret the biological roles and interactions of different players in the cellular and
humoral immune system

12

13

BIT
6007

BIT
6008

Food Process
Technology

Natural Product
Technology

CO5

Relate the comprehension of chemical principles via application to living systems and
components

CO6

Analyse different research approaches that leading scientists have taken to tackle
biochemical problems

CO1
CO2
CO3
CO4
CO5
CO6

Use their knowledge on Biotechnology to the science of food.
Understand the scope of food processing.
Appreciate the principles involved in food processing.
Use their knowledge for understanding preservation of food
Create or design a food product with innovative technologies
The course quips the student to be employed in food processing industries.

CO1

Acquire key concepts related to classification, collection and processing of natural
products from different organisms

CO2
CO3
CO4
CO5
CO6

14

BIT
6009

Metabolomics and
Metabolic Engineering

CO1
CO2

Attain the detailed knowledge about chemistry of medicinal compounds of natural
origin
Relate the processing, extraction and purification of different kinds of natural products
Become enthusiastic to know the recent developments in the subject
Fortified with scale up process
Relate the sustainable usage of bio resources and its natural products for the welfare
of mankind
Relate knowledge of mathematics, science, and engineering, communicate effectively,
integrate modern biology with engineering principles, identify, formulate, and solve
engineering problems, knowledge of contemporary issues.
Organize metabolic pathways for production of organic acids, amino acids,
monomers, alcohol and polymers

CO3
CO4
CO5
CO6

15

BIT
6010

Plant Biotechnology

16

BIT
6011

Animal Biotechnology

17

BIT
6012

Pharmaceutical
Biotechnology

Discover a mathematical representation of metabolic network
Construct metabolic control analysis to identify important steps in pathway control
Inference metabolic pathway balancing in regard to redox, elemental, and ATP
balance
Estimate metabolic engineering strategies for product formation using genome-scale
metabolic models

CO1

To demonstrate plant tissue culture techniques for the enhancement of secondary
metabolites production.

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6

To learn the various components involved in developing transgenic plants
To illustrate production of new bio-molecules in plant using transgenic technology
To compare and apply molecular marker technology in plant breeding
To know the importance of biosafety in developing transgenic plants
To improve crop plants through gene transfer methods
Extend the utility of animal cell culture techniques.
Application of animal cell culture techniques for research works
Make use of advanced animal reproductive technology
Utilization and applications of transgenic techniques in farm animal productions.
Develop interests in conservations of animal resources.
Generate interests in reclaiming impaired animals resources and management

CO1

To enable the students to recall and relate the mechanism of action and illustrate the
importance of understanding about ADME.

CO2

To develop various formulations based on biopharmaceutical analysis.

CO3
CO4
CO5
CO6

18

BIT
6013

Environmental
Biotechnology

CO1

Investigate some sources of environmental pollutants and their impacts

CO2

Describe the applications of various fields including chemistry, biochemistry,
molecular biology and/or microbiology, in understanding and addressing the above
issues, as well as exploring environmental resources for new technologies.

CO3

Outline the biological treatment processes and development of suitable technologies

CO4

Explain the microbial processes and growth requirements undelaying the activated
sludge process, nitrification, denitrification, enhanced phosphorus removal, and
anaerobic digestion

CO5
CO6

CO1

19

BIT
6014

To understand the concepts and outline the importance of nano based drug delivery
systems & be able to illustrate the nuances of Good Manufacturing Practices
To dissect the challenges in new drug development (including biologics) and clinical
trials
To elaborate upon and assess the regulatory approval criteria for bulk drugs and
biologics
To be motivated to choose pharmacology research as a career to develop newer
products as well as have a solid foundation to critically evaluate the cutting edge
issues in Pharmaceutical Biotechnology

CO2
Aquatic Biotechnology CO3
CO4
CO5
CO6

Evaluate alternative process schemes for combined biological nutrient removal
Describe the role of microorganisms in processes such as biofilm formation and
mineral leaching and to examine the potential of micro and macro-organism in
biodegradation
Increase the yields of farmed fish and shellfish through biotechnological approaches.
Promote and ensure sustainability in mariculture and aquaculture
Develop interests in Blue biotechnology.
Utilization of aquatic organisms for biofuels, therapuetics productions.
Generates interests in reclaiming impaired water resources.
Attention in characterization and management of aquatic genetic resources.

20

BIT
6015

CO1
CO2
CO3
Immunotechnology

CO4
CO5
CO6

21

BIT
6016

Genomics

CO1

Describe recent advances in genomics, transcriptomics, metabolomics and
proteomics.

CO2

Explain some of the current genomics technologies and illustrate how these can be
used to study gene function.

CO3

Obtain and analyse information and data relating to specific genes using a number of
general and plant-specific databases, bioinformatics principles and tools.

CO4
CO5
CO6
CO1

22

BIT
6017

Proteomics

The students will be able to visualize the structure and functions of immune systems
They will be become competent to design and execute projects in immunology
Make use of cellular activity in defining immune system
Translate the immune mechanisms in determining infection and immunological
disorders
Development of different diagnostic techniques and applications
Appraisal of different therapeutic techniques and applications

Locate and evaluate current scientific literature and discuss the important findings of
these papers in writing.
Perform a range of practical techniques including DNA sequencing, PCR and
proteomics.
Design a set of experiments to address a particular biological question.
Acquire methodological knowledge in proteomics field.

CO2

Interpreting the proteome analysis and will be able to discuss the advantages and
limitations of different experimental approaches.

CO3

Identify proteins by peptide mass fingerprinting using MALDI TOF.

CO4

Discuss how biological systems information relating to genes, proteins and cellular
structures can be used to model living cells, and even to create new synthetic cells.

CO5
CO6

23

BIT
6018

CO1

To have in depth insight in basic brain structure and function reaching from the
molecular to systems level

CO2

Understand how the interaction of cells and neural circuits leads to higher level
activities such as cognition and behavior

Cellular and Molecular
Neuroscience
CO3
CO4
CO5
CO6
CO1

24

BIT
6019

CO2
CO3
Cancer Biology

CO4
CO5

25

Identify and discuss the techniques used in functional genomics and proteomics next
generation sequencing technology and Interpret data obtained through high
throughput expression studies.
Describe the different types of genome variation and their relationship to human
diseases.

CO6
CO1

Relate the properties of individual cells to their function in organized neural circuits
and systems
To apply and adopt experimental methods to gain new knowledge
Demonstrate an understanding of the scientific process of hypothesis generation and
testing as it relates to the field of neuroscience
Develop an understanding and appreciation of the interdisciplinary nature of
neuroscience
Demonstrate understanding of the subject related concepts and of contemporary
issues.
Identify, design and conduct experiments, as well as to analyze and interpret data
Apply critical thinking and innovative skills
Interpret Sense-Making Skills of creating unique insights in what is being seen or
observed (Higher level thinking skills which cannot be codified)
Make use of techniques, skills and modern engineering tools necessary for clinical
practice
Apply mathematics and science in engineering applications.
Recall human anatomy and physiology.

26

BIT
6020

Medical
Biotechnology

BIT
6021

Microbial Technology

CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3

Infer the pathology of various genetic disorders.
Outline on various microbial infectious diseases and biochemical disorders.
Translate on prenatal and newborn screening techniques.
Summarize the influence of genome variation in diseases and diagnostics.
Demonstrate the applications of stem cell and organ culture and therapeutics.
To relate the subject related concepts and contemporary issues.
To demonstrate the microbial secondary metabolites having industrial applications
To solve the current problems related to antibiotics, vaccines and anticancer drugs.

CO4

To analyse the techniques, skills and modern engineering tools necessary for large scale
production of enzymes, recombinant products, food additives and biofuels.

CO5

To assess a clear understanding of professional and ethical and social responsibility.

CO6

To adapt to use the technology for the isolation and development of new microbial
products.

Programme Name:

Master of Computer Applications

Program Outcomes
PO_1: Having an ability to apply mathematics and science in computer applications.
PO_2: Having a clear understanding of the subject related concepts and of contemporary issues.
PO_3: Having an ability to design a component or a product by applying all the relevant standards and with
realistic constraints.
PO_4: Having an ability to design and conduct experiments, as well as to analyze and interpret data.
PO_5: Having the skills and the ability to use IT tools and techniques to implement software practices.
PO_6: Having problem solving ability- solving social issues and problems.
PO_7: Having adaptive thinking and adaptability in relation to sustainable development.
PO_8: Having a clear understanding of professional and ethical responsibility.
PO_9: Having a good working knowledge of communicating in English.
PO_10: Having interest in lifelong learning.

Program Specific Outcomes
1

To exhibit practical competencies in a broad range of programming languages and software platforms.

2

To provide intensive software solutions for real-world applications with the aid of modern computational
tools and techniques.

3

To instill skill set towards life-long learning by creating research ambience and higher educational
opportunities.

Course Outcomes

S.No

Course
Code

1 ITA5002

2 ITA5003

Course Name

Problem solving with
Data structures and
Algorithms

Data Communication
and Networking

Course
Outcome CO Statement
CO1
Compute time and space complexities of various algorithms.
Choose appropriate data structure as applied to specified problem
CO2
definition.
Handle operations like searching, insertion, deletion and traversing
CO3
mechanism on various data structures.
CO4

Use linear and non-linear data structures.

CO5

Solve problems using data structures.

CO6

Apply concepts learned in various domains.

CO1

Demonstrate the fundamental knowledge on the components of a data
communication system, layered architecture and addressing schemes.

CO2
CO3

Analyze the various characteristics of different types of signals and the
performance metrics.
Familiarity on the taxonomy of circuit switched networks and their
features.

CO4

Apply error control, flow control and congestion control schemes in data
communication and understand the media access mechanisms.

CO5

Develop solutions for efficient forwarding, delivery and routing of network
layer protocols.

CO6

Identify the most appropriate networking architecture and technology to
develop applications addressing the deficiency in transport and application
layer protocols for effective communication.

CO1
CO2

3

ITA5004

4 ITA5005

Object Oriented
Programming using
JAVA

Object Oriented
Software Engineering

Ability to familiarize with core object oriented concepts in Java.
Apply inheritance and interface concepts in java to solve problems

CO3

Recognize exceptions and parallel threads in real world problems
and solve them with appropriate provisions.

CO4

Design GUI with Applets and Swings.

CO5

Design appropriate back end support for an application using fileprocessing or JDBC.

CO6

Analyse Generic classes and Collections interfaces that help solve
problems using different data structures.

CO7

Develop web-based solutions using RMI and Servlets.

CO8

Practise all the concepts of Java and apply appropriate techniques to
a specific problem domain.

CO1

Analyse various SDLC models and select appropriate model as per
project nature and complexity.

CO2

Produce accurate and complete software product.

CO3

Develop a specialised knowledge, skills and judgement for complex
software development.

CO4

Produce appropriate documentation accurately and to a professional
standard.

CO5

Reinforce the requirement changes by achieving interoperability and
integrity at each stages of the software development process.

CO6

Develop the products using object oriented techniques.

CO1

Demonstrate knowledge of the process synchronization.

CO2

Analyze the architecture of distributed systems and issues in
distributed operating systems.

CO3
CO4

5 ITA5006

6 ITA5007

Distributed Operating
Systems

Data Mining and
Business Intelligence

CO5
CO6

Analyze the performance of load distribution algorithms and to
resolve the issues in load distribution.

CO7

Design a protocol to ensure failure recovery and fault tolerance in
distributed operating system.

CO8

Design and develop domain specific application for distributed
operating system.

CO1

Understand the distribution of data and its type to proceed the data
pre -processing and mining.

CO2

Apply data summarization and appropriate pre-processing techniques
as per the requirement of the data mining task.

CO3

Understand and incorporate the statistical models behind
prediction process.

CO4

Apply various representations of classification models and evaluate
the performance.

CO5

Identify the appropriate association data mining techniques to
improvise business application.

CO6
CO7
CO1

7 ITA5008

Database Technologies

Analyze and identify the limitations of distributed systems.
Use and apply deadlock handling strategies in distributed
environment.
Analyze and test algorithm for distributed shared memory.

CO2

Implement the clustering techniques and apply in real time business
applications.
Use previously observed values to evaluate and interpret the future
results.
Design conceptual and implementation schema of a database
Learn how to implement relational database schema and manipulate
the same using SQL and PL/SQL

CO3

Improve the database design by normalization.

CO4

Learn how to implement object-relational schema and manipulate the
same using SQL

CO5

Learn concept of distributed database and parallel database

CO6

Learn concept of XML database and an overview of NoSQL
database models

CO7

Expose to the idea of multimedia database along with some
implementation aspects of the same using SQL

CO1
CO2
CO3

8 ITA6001

Mobile Application
Design and
Development

CO4
CO5
CO6
CO7
CO8

CO1

CO2

9 ITA6002

Programming in C#

Understand software architecture for mobile applications
Get insight into the scripting technologies available for mobile
applications
Understand Android Environment and basic components
Develop basic applications for Android using Eclipse IDE
Develop Android apps portable across variety of devices
Develop and deploy applications for mobile cross platforms.
Learn and apply the concepts of Android to develop graphics
applications
Understand various engineering works going-on in the industry
towards mobile app development.
Demonstrate the knowledge of .NET Framework and the
fundamentals of developing modular application by using C#
programming.
Design and Develop Solutions for real time problems using object
oriented principles.

CO3

Analyse and evaluate user requirements for software functionality
and create new applications.

CO4

Demonstrate Component Services and develop Windows based
application.

CO5

Implement interactive executable web applications using Network
Programming and Remoting.

CO6

Create database driven applications using ADO.NET.

CO7

Design and Develop client /server side model and mobile application
using ASP.NET

CO8

Apply .NET in industries.

CO1

Demonstrate the knowledge of fundamental elements and concepts
related to Web clients and servers.

CO2
CO3

10 ITA6003

11 ITA6004

Internet and Web
Programming

Soft Computing

CO4

Design Static Client Side web documents using markup languages
and style sheets.
Design and Implement interactive Websites using client-side
scripting.
Analyze and understand the web document objects.

CO5

Design and Implement Server Side programming using open source
scripting.

CO6

Examine and implement the server side open source scripting using
utility functions.

CO7

Understand the fundamental concepts of Open Source database.

CO1

Demonstrate the knowledge of the fundamental concepts of Neural
networks.

CO2

Analyse the architecture and algorithms of Neural networks to meet
the challenges of soft computing problems

CO3

Demonstrate the basic concepts of fuzzy approach, fuzzy inference
systems for knowledge representation.

CO4
CO5
CO6
CO7

Develop applications using Fuzzy logic control to solve machine
intelligence problems.
Demonstrate the basic concepts of genetic algorithms with its
applications
Develop applications using evolutionary computing paradigms to
solve optimization problems.
Analyze the architecture of integration of neural networks, fuzzy
logic and genetic algorithms.

12 ITA6005

Online Transaction
using Mainframe
Computing

CO1

Familiarize with Mainframe terminologies, Operating systems,
COBOL programming and data processing used on mainframes.

CO2

Analyse Dynamic Data Communication and Data Handling Services
using CICS-BMS

CO3

Use and apply Online Processing Case Study (Front End CICS, Back
end DB2,Programming Language COBOL)

CO4

Design and implement unusual features, such as associative arrays
and dynamic variable scoping using REXX

CO5

Apply a structured approach to identify needs, and functionalities of
Web-sphere applications.

CO6

Develop real time applications for the industry.

CO1

Analyze the data center requirements for a business setup and apply
the right information cycle

CO2

Apply the best storage configuration to protect users’ data

CO3

13 ITA6006

Storage Systems and
Management

CO4
CO5
CO6
CO1

14 ITA6007

Network and
Information Security

Select the best techniques for facilitation backup and recovery of lost
or corrupted data
Design, analyze storage systems and select an optimal storage
network
Design and compare cloud storage setup for efficient business
transaction setup
Analyze and design fiber channel setup for efficient network
performance
Analyze and evaluate systems with respect to maintaining operations
in the presence of risks and threats.

CO2

Measure the performance of security systems within an enterpriselevel information system.

CO3

Gain knowledge on various cryptographic techniques.

CO4

Implement continuous network monitoring and provide real-time
security solutions.

CO5
CO6
CO7
CO1
CO2
CO3

15 ITA6008

Big Data Analytics

CO4

Demonstrate knowledge of the fundamental elements and concepts
related to big data.
Analyze the core architectural concepts to meet the challenges in
implementing big data systems.
Design and develop a Big Data Environment according to the
benchmarks
Setup a Big Data Environment and implement security techniques.

CO5

Evaluate the use of data through cleansing, warehousing, analytics,
and visualization to the ultimate business decision.

CO6

Analyze the data using various statistical methods.

CO7
CO1
CO2

CO3

16 ITA6009

Formulate, update and communicate short- and long-term
organizational cyber security strategies and policies.
Get on insight improvise the security measures against malicious
program
Weigh the impact of improperly controlled cloud computing
environments on organizational sustainability

Cloud Computing
CO4

Develop applications using large scale analytics tools to solve open
big data problems
Explore the various service and deployment models in cloud
computing
An ability to create VM, migrate and provide QOS to the committed
users.
Analyze the core architectural concepts for scheduling the resource
and job in Inter cloud computing to support scalability and fault
tolerance.
Develop programs and implement for the parallel and distributed
computing environment.

CO5

Explore the possible ways for providing secured cloud environment.

CO6

An ability to use tool and techniques for processing a large scale of
data in high performance computing environment.

CO7

An ability to select the appropriate tools, open source cloud and APIs
to set up a own cloud.

CO8

Design, implement and evaluate a cloud-based system, process,
component, or program to meet desired needs.

CO1

Design the logical and physical structure of Internet of Things.

CO2

Develop the communication system and protocol in implementing
Internet of Things.

CO3

17 ITA6010

Internet of Things

CO4
CO5

Design functional model specification for Internet of Things based
on domain specification.

CO6

Develop an Internet of Things application based on domain
specification and real time applications.

CO7

Perform interactive product development using IoT technologies

CO1
CO2

18 ITA6011

Advanced Computer
Architecture

CO3
CO4
CO5
CO6
CO1

19 ITA6012

Semantic Web

Define the virtualization for Internet of things.
Configuration of IOT devices.

CO2
CO3
CO4

Understand the organization and performance characteristics of
different processor architecture.
Interpret techniques to improve processor’s ability to exploit
parallelism.
Identify characteristics and challenges in multicore.
Design the organization of cache and virtual memory.
Develop parallel programming for computer problems with
multicore.
Acquire knowledge with tools for power and performance trade-offs.
Understand the concept and structure of the semantic web
technology and how this technology revolutionizes the World Wide
Web.
Understand the concepts of metadata, semantics of knowledge and
resource, ontology, and their descriptions in XML
Implement the programs using RDF and XML
Familiarize with logic semantics and inference with OWL.

CO5
CO6

20 ITA6013

21 ITA6014

Advanced Software
Testing

Software Process and
Metrics

Program semantic applications with Java API.
Use ontology engineering approaches in semantic applications.

CO7

Applying semantic technologies to concrete problems of information
delivery and use.

CO1

Design, implement and evaluate effective and efficient test cases to
meet desired needs.

CO2

Choose appropriate testing techniques and tools for real time testing
applications.

CO3

Write stubs and drivers code during unit, integration and system
testing phase.

CO4

Develop Test Plan document and produce Test Summary Reports in
synchronization with the software development activities.

CO5

Apply Software Testing process models and to improve the quality
of the software from maintenance point of view.

CO6

Design Test cases to test object oriented application, web based
systems and to test mobile apps.

CO1

Gain knowledge on concepts related to software process models and
metrics.

CO2

Identify the appropriate metrics needed to design a framework to
perform software measurement.

CO3

Apply the relevant and empirical studies needed for data collection.

CO4

Analyze and perform the various statistical techniques for measuring
the software measurement data.

CO5
CO6
CO7

Measure the Internal product attributes for software size and
structure metrics.
Interpret the software quality attributes for quality assurance and
security.
Perform correlation and regression in software process for prediction
and decision making

22 ITA6015

23 ITA6016

24 ITA6017

Accounting and
Financial Management

Machine Learning

Python Programming

CO1

Prepare consolidated financial statements using current international
accounting standards.

CO2

Manage the financial operations including revenues, expenses,
assets, liabilities and equity.

CO3

Determine the break-even point and analyze the profit on large
volume of output by differentiating between fixed and variable costs.

CO4

Improve the business management by recording all the costs incurred
in conducting the business.

CO5

Evaluate and determine the organization's large expenses or
investments through capital budgeting.

CO6

Apply accounting and financial information for decision making and
achievement of business goals

CO1

Good understanding of the fundamental issues and challenges of
machine learning: data, model selection, model complexity etc.

CO2

Analyze the strengths and weaknesses of many popular machine
learning approaches.

CO3

Appreciate the underlying mathematical relationships within and
across machine learning algorithms

CO4

Characterize the paradigms of supervised, semi-supervised and
unsupervised learning.

CO5

Ability to recognize and implement various ways of selecting
suitable model parameters for different machine learning techniques.

CO6

Understand how to perform evaluation of machine learning
algorithms and model selection

CO7

Design and Implement various machine learning algorithms in a
range of real-world applications.

CO1

Apply a solution clearly and accurately in a problem using Python.

CO2

Implement a given algorithm as a computer program using Python
constructs.

CO3
CO4
CO5
CO6

CO1
CO2
CO3
25 ITA6018

Digital Forensics
CO4
CO5

26 ITA6019

27 ENG5003

Game Programming

English for Science and
Technology

Demonstrate the implications of specialized data structures in
Python.
Develop simple embedded oriented applications in Python.
Develop data visualization trends in Python.
Perform real-time applications using Python.
Explain and document the process of digital forensics analysis.
Understand the trade-offs and differences between various forensic
tools.
Present the evidence and conclusion of an investigation- in report
format.
Identify the methods for data recovery.
Analyze various computer forensics technologies.

CO6

Apply digital forensic tools for preserving, acquiring and analyzing
the artifacts that aid digital forensics.

CO1

Understand modelling, techniques, handling situations, and logic.

CO2

Learn and use software engineering, team project management, and
prototype presentation principles in a game development context.

CO3

Design, develop, test, evaluate, debug, and modify code to meet
design specifications for games.

CO4

Design unique gaming environments, levels and characters by
choosing appropriate game strategies and patterns based on an
analysis of past and present trends.

CO5

Create and document the games by applying programming concepts
using various tools to meet requirements of the current marketplace.

CO6

To build and then integrate technologies such as multimedia,
artificial intelligence, and physics modelling into a cohesive,
interactive game application

CO1

Communicate in clear, concise and correct manner in social and
academic contexts.

CO2

Develop listening comprehension, summarization techniques and
critical thinking ability.

CO3

Participate actively in group discussions by applying speaking and
coordinating strategies within the group.

CO4

Present information with appropriate presentation techniques in
professional and business contexts.

CO5

Write different types of reports and SoP with better interpretative,
summarizing and editing techniques.

CO6
CO7
CO1
CO2

28

GER5001

Deutsch fuer Anfaenger

CO3
CO4
CO5
CO1
CO2

29

FRE5001

Francais fonctionnel

Read and comprehend general articles as well as academic texts.
Prepare an effective resume and face interviews for employment.
To create the basics of German language in their day to day life.
To understand the conjugation of different forms of regular/irregular
verbs.
To understand the rule to identify the gender of the Nouns and apply
articles appropriately.
To apply the German language skill in writing corresponding letters,
E-Mails etc
To create the talent of translating passages from English-German and
vice versa and To frame simple dialogues based on given situations.
To remember the daily life communicative situations via personal
pronouns, emphatic pronouns, salutations, negations, interrogations
etc.
To create communicative skill effectively in French language via
regular / irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in
translating simple sentences.

CO4

To understand and demonstrate the comprehension of some
particular new range of unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through
the language studied.

CO1
CO2

30

ITA5001

31 MAT5007

32

SET5001

33

SET5002

Software Project
Management

Applied Statistical
Methods

Science, Engineering
and Technology Project
–I

Demonstrate knowledge of the fundamental elements and concepts
related to Project Management activities and types of software
projects.
Analyze the Steps involved in analyzing the Software projects and
concepts to meet the estimation of the software Projects.

CO3

Schedule the activities of the project to get a critical path.

CO4

Develop an activity network to perform PERT and to get knowledge
of Risk Management

CO5

Use and apply Visualization techniques for planning the activities
related to Software projects.

CO6
CO7

Gain knowledge on contracts management.
Estimate the organizing team based on industry exposure.

CO1

Independently calculate basic statistical parameters. (measures of
central tendency, measures of dispersion)

CO2

Provide a clear sense of how to investigate the strength and direction
of a relationship between two or more variables by collecting
measurements and using appropriate statistical analysis.

CO3

Apply basics of discrete and continuous random variables.

CO4

Understand the logical frame work of testing of hypothesis and based
on the acquired knowledge to Interpret the meaning of the calculated
statistical indicators.

CO5
CO6
CO1
CO2
CO3
CO4
CO1
CO2

Choose a statistical method for solving practical problems.
Demonstrate R programming for statistical data.
Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms
Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem

Science, Engineering
and Technology Project
– II

34

35

36

37

SET5003

ITA6099

STS4011

STS4012

Science, Engineering
and Technology Project
– III

Master’s Thesis

Essentials of Business
etiquettes

Preparing for Industry

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1
CO2
CO3
CO4

Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms

CO1

Formulate specific problem statements for ill-defined real life
problems with reasonable assumptions and constraints

CO2
CO3

Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and
document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products /
solution

CO7

Document the results in the form of technical report / presentation

CO1

Be proficient in solving quantitative aptitude and verbal ability
questions of various examinations effortlessly.

CO2

Communicate the message to the target audience clearly.

CO3

Enabling students to use relevant aptitude and appropriate language
to express themselves.

CO1

Simplify, evaluate, analyze and use functions and expressions to
simulate real situations to be industry ready.

CO2

Interact confidently and use decision making models effectively.

CO3

Be proficient in solving quantitative aptitude and verbal ability
questions of various examinations effortlessly.

Programme Name :
Analytics

M. Tech Computer Science and Engineering Specialization in Big Data

Program Outcomes
PO_1 Having an ability to apply mathematics and science in engineering applications
PO_2 Having ability to design a component or a product applying all the relevant standards and with realistic
constraints
PO_3 Having ability to design and conduct experiments, as well as to analyze and interpret data
PO_4 Having an ability to use techniques, skills and modern engineering tools necessary for engineering practice
PO_5 Having problem solving ability- solving social issues and engineering problems
PO_6 Having adaptive thinking and adaptability
PO_7 Having a clear understanding of professional and ethical responsibility
PO_8 Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1

Ability to design and develop computer programs/computer-based systems in the advanced level of
areas including algorithms design and analysis, networking, operating systems design etc.

2

Ability to apply the advanced concepts of Big Data that pave the way to create a platform to gain
analytical skills which impacts business decisions and strategies.

3

Ability to bring out the capabilities for research and development in contemporary issues and to exhibit
the outcomes as technical report.

Course Outcomes

Course
Code

S.No

1

CSE5001

2

CSE5003

Course Name

Algorithms: Design
and Implementation

Course CO Statement
Outcome

CO1
CO2

Solve a problem using Algorithms and design techniques
Solve complexities of problems in various domains

CO3

Implement algorithm, compare their performance characteristics, and
estimate their potential effectiveness in applications

CO4
CO5
CO6
CO7

Solve optimization problems using simplex algorithm
Designing approximate algorithms for graph theoretical problems
Application of appropriate search algorithms for graphs and trees
Application of computational geometry method on optimization problems

CO1

Design and implement database depending on the business requirements and
considering various design issues.

CO2

Database Systems:
Design and
Implementation

CO3
CO4
CO5
CO6
CO7
CO1
CO2

3

CSE5007

Exploratory Data
Analysis

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

4

CSE6001

Bigdata Frameworks

CO4
CO5
CO6
CO7

5 CSE6005

Machine Learning

CO1

Select and construct appropriate parallel and distributed database
architecture and formulate the cost of queries accordingly.
Understand the requirements of data and transaction management in mobile
and spatial database and differentiate those with RDBMS.
Categorize and design the structured, semi structured and unstructured
databases.
Characterize the database threats and its countermeasures.
Review cloud, streaming and graph databases.
Comprehend, design and query the database management system.
Explore data analytics life cycle.
Handle missing data in the real world data sets by choosing appropriate
methods.
Summarize the data using basic statistics.
Visualize the data using basic graphs and plots.
Identify the outliers if any in the data set.
Choose appropriate feature selection methods.
Understand dimensionality reduction techniques for handling multi
dimensional data
Discuss the challenges and their solutions in BigData
Understand and work on Hadoop Framework and eco systems
Explain and Analyse the Big Data using Map-reduce programming
languages
Demonstrate spark programming with different programming languages
Demonstrate the graph algorithms and live streaming data in Spark
Analyse and implement different frame work tools by taking sample data
sets.
illustrate and implement the concepts by taking an application problem
Recognize the characteristics of Machine Learning techniques that enable to
solve real world problems

CO2
CO3
CO4
CO5
CO6
CO7

6

CSE
5002

Operating Systems
and Virtualization

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

7

CSE6006

NoSQL Databases

CO4
CO5
CO6

8 CSE6014

CO7
CO1

Recognize the characteristics of machine learning strategies
Apply various supervised learning methods to appropriate problems
Identify and integrate more than one techniques to enhance the performance
of learning
Create probabilistic and unsupervised learning models for handling
unknown pattern
Analyze the co-occurrence of data to find interesting frequent patterns
Recognize the characteristics of Machine Learning techniques that enable to
solve real world problems
Study operating system layers and kernel architectures
Design various techniques for process management
Construct various address translation mechanism
Perform process threading and synchronization
Study various methods of virtualization and perform desktop and server
virtualization
Classify the light-weight virtual machines with dockers and containers
Develop programs related to the simulations of operating systems and
virtualization concepts
Explain the detailed architecture, Database properties and storage
requirements
Differentiate and identify right database models for real time applications
Outline Key value architecture and characteristics
Design Schema and implement CRUD operations, distributed data
operations
Compare dataware housing schemas and implement various column store
internals
Choose and implement Advanced columnar datamodel functions for the
realtime applications
Develop Application with Graph Data model
Solve the analytical problems using Python and R

Programmming for
Data Science

CO2

Employ Python programming language and a number of data-related Python
libraries such as Pandas, Numpy, and Scipy

CO3

Assess and communicate results of analysis effectively using visualizations
in Python and R

CO4

Import, export and manipulate data and produce statistical summaries of
continuous and categorical data in Python and R

CO5

Perform exploratory data analysis using Python and R

CO1

Identify the data types and its associated visualization mechanisms.
Apply the various scalar and vector visualization techniques to create
suitable visualization
Handle and analyse multidimensional data and hierarchical data for
visualization.
Perform multivariate data analysis and visualization.
Apply the visualization guidelines for
e_x005F_x005F_x005F_x005F_x005F_x000B_ective information
visualization.
Demonstrate the concept of visualization through dashboard creation for
various applications.
Choose appropriate methods for the given real world problems and produce
meaningful
Identify right machine learning / mining algorithm for handling massive data
Apply classification and regression models with Spark and Mahout
Implement clustering models using Spark and Mahout
Mine social Network graphs using MapReduce
Apply semi supervised learning for clustering and classification

CO2
CO3
9

CSE6016

Information
Visualization

CO4
CO5
CO6
CO7

10

CSE6017

Mining Massive
Data

CO1
CO2
CO3
CO4
CO5

CO6
CO7
CO1
CO2

11

CSE6019

Text, Web and
Social Media
Analytic

CO3
CO4
CO5
CO6
CO1
CO2
CO3

12 CSE6020

Big Data
Technologies

CO4
CO5
CO6
CO7

13 CSE6021

Domain Specific
Predictive Analysis

Use deep learning to solve real-life problem
Use Extreme Learning Machine for classification and regression.
Interpret the terminologies, metaphors and perspectives of social media
analytics
Apply a wide range of classification, clustering, estimation and prediction
algorithms on Textual Data
Perform social network analysis to identify important social actors,
subgroups and network properties in social media sites
Apply state of the art web mining tools and libraries on realistic data sets as
a basis for business decisions and applications.
Provide solutions to the emerging problems with social media such as
behaviour analytics and Recommendation systems
Design new solutions to opinion extraction, sentiment classification and data
summarization problems
Illustrate the usage of data on different Big data ecosystems.
Demonstrate the Pig architecture and evaluation of pig scripts.
Describe the Hive architecture and execute SQL queries on sample data sets.
Understand the process of transferring data between different file systems
and to execute operations using sqoop.
Understand the concepts of indexing and use these concepts in solr search
engine.
Implement and evaluate the data manipulation procedures using pig, hive,
sqoop and solr.
Develop an application using different eco system tools by taking standard
sample data set.

CO1

Recognize the latest trends in retail industry by utilizing data and how
effectively it is used in order to take appropriate decisions at the right time.

CO2

Identify and manage potential problems that could undermine key business
initiatives or projects

14

CSE6022

Soft Computing

CO3

Diagnose the information contained in view to judge the profitability and
financial soundness and to make forecast about future prospects.

CO4

Identify trends, seasonal variations and correlation in time series data using
statistical methods and to generate trading signals.

CO5

Insights on both the macro and micro level about healthcare field.

CO6

Gain insight for making informed healthcare decisions.

CO7

Determine the functions of specific genes that concerns the sequencing and
analysis of an organism's.

CO1

Understanding the general overview of soft computing methodologies, to
deal with imprecise and uncertain data.

CO2

Apply the computational neural network models in various applications.

CO3

Develop fuzzy models for engineering systems.

CO4

Learn and apply fuzzy rule based decision making in numerous applications.

CO5

Solving multi-objective optimization problems using evolutionary
algorithms.

Fundamentals of
15 ENG5001 Communication
Skills

16 ENG5002

17 FRE5001

Francais Quotidien

CO6

Establish an applications with computational intelligence applying to any
real-world problem and can evaluate its performance.

CO1
CO2
CO3

Enhance the listening and comprehending skills of the learners.
Acquire speaking skills to express their thoughts freely and fluently
Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to
excel in professional environment

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

Remember the daily life communicative situations via personal pronouns,
emphatic pronouns, salutations, negations, interrogations etc.

CO2

Create communicative skill effectively in French language via regular /
irregular verbs.

CO3

Demonstrate comprehension of the spoken / written language in translating
simple sentences.

18

GER5001 Deutsch fuer
Anfaenger

19 STS5001

Essentials of
Business etiquettes

CO4

Understand and demonstrate the comprehension of some particular new
range of unseen written materials.

CO5

Demonstrate a clear understanding of the French culture through the
language studied.

CO1

Create the basics of German language in their day to day life.

CO2

Understand the conjugation of different forms of regular/irregular verbs.

CO3

Understand the rule to identify the gender of the Nouns and apply articles
appropriately.

CO4

Apply the German language skill in writing corresponding letters, E-Mails
etc.

CO5

Create the talent of translating passages from English-German and vice
versa and To frame simple dialogues based on given situations.

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to
express themselves

20

STS5002

21 SET5001

22 SET5002

Preparing for
Industry

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate
real situations to be industry ready.

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

CO1

Identify a research problem and carry out literature survey

CO2
Science,
Engineering and
Technology Project CO3
I

Analyse the research gap and formulate the problem

CO4

Report research findings in written and verbal forms

CO1

Identify a research problem and carry out literature survey

Science,
Engineering and
CO2
Technology Project II
CO3

Interpret the data and synthesize research findings

Analyse the research gap and formulate the problem

Interpret the data and synthesize research findings

23 CSE6099

Master’s Thesis

CO4

Report research findings in written and verbal forms

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document
the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products /
solution

CO7

Document the results in the form of technical report / presentation

Programme Name:

M.Tech. – CAD/CAM

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications
PO_02: Having an ability to design a component or a product applying all the relevant standards and
with realistic constraints
PO_03: Having an ability to design and conduct experiments, as well as to analyze and interpret data
PO_04: Having an ability to use techniques, skills and modern engineering tools necessary for engineering
practice
PO_05: Having problem solving ability- solving social issues and engineering problems
PO_06: Having adaptive thinking and adaptability
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1
2
3

Analyse, design and develop mechanical systems to solve complex engineering problems by integrating
modern mechanical engineering tools, software and equipment’s.
Adopt a multidisciplinary approach to solve real-world industrial problems.
Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report/document

Course Outcomes

S.No

1

2

Course
Code

MEE 5013

MEE 5022

Course Name

ADVANCED
MECHANICS OF
SOLIDS

Course
Outcome CO Statement

CO1

Develop a physical understanding of how mechanical and structural systems
respond to a wide variety of loading

CO2

Analyze and compute the stresses and deflections, and failure criteria of a
variety of mechanical and structural systems

CO3

Compute the stress function calculation for non-circular shaft

CO4

Evaluate the Energy methods and shear center towards designing mechanical
and structural systems

CO5

Demonstrate the stresses and deflections calculation in beams subjected to
unsymmetrical loading structures

CO6

Develop the understanding the about Radial and tangential stresses and
displacements in curved beams like rotating disks

CO1
CO2

Acquisition of knowledge of the mechanical behavior of materials
Discuss and familiarization with different classes of engineering materials

CO3
APPLIED
MATERIALS
ENGINEERING

CO4
CO5
CO6
CO1
CO2

3

4

MEE 5014

MEE 5015

COMPUTER
GRAPHICS AND
GEOMETRIC
MODELLING

FINITE ELEMENT
METHODS

CO3

Demonstrate the criteria for selection of materials for different engineering
applications
Explain the knowledge on different types of surface modification of
materials
Analyze the important metal working practices
Evaluate the deformation and fracture behavior of materials under creep and
fatigue loading conditions
To understand the various stages of PLM into engineering product ranges
Integrate the role of graphic communication in the engineering design
process
Gain critical understanding of the theory of 2D and 3D transformations,
projection and viewing

CO4

Generate and interpret engineering, technical drawings of parts and
assemblies according to engineering design standards

CO5

Use CAD software to generate a computer model and technical drawing for
a simple, well-defined part or assembly

CO6

Determine feasible assembly sequences for the given set of parts

CO1

Apply the knowledge of mathematics and engineering to solve problems in
structural and thermal engineering by approximate and numerical methods

CO2

Understand the concepts behind formulation methods in FEM

CO3

Able to apply suitable boundary conditions to a global equation for bars,
trusses to solve displacements, stress and strains induced

CO4

Able to apply suitable boundary conditions to a global equation for beams
and frames to solve displacements, stress and strains induced

CO5

Analyze linear 2D and 3D structural problems using CST element and
analyze the Axi-symmetric problems with triangular elements. Evaluate
heat transfer problems for bar, stepped bar and fin like structures

5

MEE 5016

INTEGRATED
MANUFACTURING
SYSTEMS

CO6

Analyze the Vector Variable problems using Plane stress, Plane Strain and
Axi-symmetric conditions

CO7

Demonstrate the Finite element analysis in various case studies in
Production Processes

CO1

Explicate the importance of Automation of machine components

CO2

Comprehend the important principles of control system components and
advanced automation

CO3
CO4
CO5
CO6

Comprehend the applications of robotics and group technology in industries
Analyze the applications of automated assembly
Analyze cellular manufacturing using group technology
Identify the optimal manufacturing support system for lean production

CO1

The concepts of Mechanical vibrations starting from single, two, Multi
degree freedom systems and advanced topics like continuous, Non-linear
and Random Vibration concepts

CO2
6

7

MEE 5017

MEE 6030

ADVANCED
VIBRATION
ENGINEERING

ADVANCED
FINITE ELEMENT
METHODS

CO3
CO4

The classical vibration theories, relating to discrete and continuous systems
with applications
Various numerical techniques including FE for analysis of complex
structures
The various experimental techniques such as modal testing to identify
natural frequencies and mode shapes

CO5

The various measurements techniques of vibration of structures and control
techniques

CO6

Special cases of non-linearity and random phenomena in vibrating systems
including their stability

CO1

Analyse linear, nonlinear and simple time-dependent problems in structural
discipline using finite element methods

CO2

How particular continuum and structural (beam, plate and shell) elements
can be formulated, integrated and used to solve elastic problems

CO3
CO4
CO5
CO6
CO1
CO2
CO3
8

MEE 6031

COMPUTATIONAL
FLUID DYNAMICS

CO4
CO5
CO6
CO1

9

10

MEE 5023

MEE 6033

DESIGN FOR
MANUFACTURE
AND ASSEMBLY

PRODUCT DESIGN
AND LIFE CYCLE
MANAGEMENT

Estimate the errors in Finite Element Analysis
Evaluate special element technology, performance and validation procedures
Solve some special problems related geometric and material nonlinearities
Undertake some projects on large deformation and transient nature
Analyze the governing equations of fluid flow and heat transfer
Explain the physical behavior of Finite difference discretization
Explain the physical behavior of Finite difference discretization
Solve fluid flow fields using FVM for diffusion-convection and unsteady
flow cases
Interpret the Solution Algorithm for Pressure-velocity Coupling in Steady
Flows
Analyze the model turbulence fluid flow modeling for different fluid flow
cases
Design components by applying DFMA guidelines aiming at ease of
manufacture and assembly

CO2

Understand the importance of GD&T guidelines in manufacturing processes

CO3

Understand the compatibility between the material selection and
manufacturing processes

CO4

Evaluate the modifications in a design that can be facilitated during casting,
forging, extrusion and machining

CO5
CO6
CO1
CO2
CO3
CO4
CO5

Prepare the design modifications in the fixtures of metal and plastic joining
Demonstrate the redesign of assembly by applying suitable DFMA software
Demonstrate the practice for product design and development
Evaluate the product planning and product life cycle
Evaluate the product planning and product life cycle
Design and analyze the concept generation and Product Architecture
Apply DFx concepts from the conception to recovery or disposal

CO6

11

MEE 6034

FRACTURE
MECHANICS

CO1
CO2
CO3
CO4
CO5
CO6

Evaluate the fatigue life cycles and assess the life enhancement methods
under fatigue load

CO1

Understand the fundamentals of composite materials and their
manufacturing processes

CO2

12

MEE 6035

MANUFACTURING
AND MECHANICS
OF COMPOSITE
MATERIALS

CO3
CO4
CO5

CO6

13

MEE 6012

DESIGN AND
ANALYSIS OF
EXPERIMENTS

Apply innovation in stages of product planning, development, launch, and
control
Identify the design parameters against fracture
Ascertain whether the design is safe against fracture
Identify the methods to prevent fracture
Compute the crack tip opening displacement
Demonstrate the experimental and numerical approaches

CO1
CO2
CO3
CO4

Understand and analyse the reinforced composite design and performance
for different combinations and orientations of reinforcements
Understand the micro, meso and macromechanics and implementation of
Classical Laminate Theory (CLT) to study and analyze the laminated
composites
Understand the Hygro-Thermo-Mechanical behavior of composite materials,
failure analysis and conduct application oriented case studies
Analyse a laminated plate in bending, including evaluation of laminate
properties from lamina properties and find residual stresses from curing and
moisture
Analyse a laminated plate in bending, including evaluation of laminate
properties from lamina properties and find residual stresses from curing and
moisture
Identify the Principles and Guidelines of Design of Experiments
Analyze the Randomized Block Designs
Analyze the Factorial Designs
Explain the comparison of classical and Taguchi’s approach in Design of
Experiments

14

MEE 6037

OPTIMIZATION
METHODS

CO5

Solve the problems by Regression Analysis

CO6

Analyze the importance of response Surface Methodology in Design of
Experiments

CO1

Apply basic concepts of mathematics to formulate design optimization
problems as well as understand and apply necessary and sufficient
conditions based on differential calculus, in finding maxima/minima of
single and multi-variables functions

CO2

Demonstrate the concept of unimodal function and apply region elimination
methods for one dimensional non-linear optimization problems covering
various applications

CO3

Analyse the potential advantage of search methods and gradient based
methods and apply for unconstrained non-linear optimization problems
covering wide range of applications

CO4

Enumerate the differences between direct and indirect optimization methods
and apply for solving constrained non-linear optimization problems covering
wide range of applications

CO5

Understand and apply quadratic programming approach to solve quadratic
functions with equality constraints covering wide range of applications

CO6

Enumerate the differences between direct and indirect optimization methods
and apply for solving constrained non-linear optimization problems covering
wide range of applications

CO7
CO8
15

MEE 6039

MACHINE FAULT
DIAGNOSTICS

CO1

Be able to implement basic optimization algorithms in a computational
setting and apply existing optimization software packages to solve
engineering problems
Demonstrate the scope of optimization in design of machine elements and
apply appropriate optimization techniques for robust design
To have a basic knowledge about various condition monitoring methods in
accordance with the established procedures

16

17

MEE 5026

MEE6099

VEHICLE
DYNAMICS

Master's Thesis

CO2

To compare the importance of NDT and vibration based techniques for fault
detection

CO3

Ability to have a basic knowledge of how the various types of wear particles
are associated with the different wear modes and monitoring methods

CO4

Demonstrate the different temperature monitoring methods and applications

CO5

Differentiate various defect types and select the appropriate NDT methods
for better evaluation

CO6

Discuss and evaluate the acoustic emission method in fault detection and
evaluation

CO1

Predict the necessary forces and moments during tire/road interaction
through various tire models for vehicle dynamic simulations

CO2
CO3
CO4
CO5

Determine optimum braking distribution and stability of the vehicle
Determine optimum braking distribution and stability of the vehicle
Demonstrate concept of Vehicle ride characteristics
Demonstrate the NVH fundamentals and its applications

CO1

Considerably more in-depth knowledge of the major subject/field of study,
including deeper insight into current research and development work

CO2

The capability to use a holistic view to critically, independently and
creatively identify, formulate and deal with complex issues

CO3

A consciousness of the ethical aspects of research and development work

CO4

Publications in the peer reviewed journals / International Conferences will
be an added advantage

CO1
18

ENG5001

Fundamentals of
communication skills

CO2
CO3

19

ENG5002

Professional and
Communication Skills

CO1

Ability to communicate effectively in social and academic contexts
Develop effective writing skills
Demonstrate their understanding the communication Skills
Students will be able to apply the acquired skills and excel in a professional
environment

CO1
CO2
20

FRE5001

FRANCAIS
FONCTIONNEL

CO3

To demonstrate comprehension of the spoken / written language in
translating simple sentences

CO4

To understand and demonstrate the comprehension of some particular new
range of unseen written materials

CO5
CO1
CO2
21

GRE5001

DEUTSCH FUER
ANFAENGER

CO3
CO4
CO5
CO1
CO2

22

MAT 5005

ADVANCED
MATHEMATICAL
METHODS

To Identify in French language the daily life communicative situations via
personal pronouns, emphatic pronouns, salutations, negations, interrogations
etc
To communicate effectively in French language via regular / irregular verbs

To demonstrate a clear understanding of the French culture through the
language studied
To greet people, introduce oneself and understand basic expressions in
German
To acquire basic grammar and skills to use these in a meaning way
To attain beginner's level vocabulary
To write on a variety of topics with significant precision and in detail
To demonstrate good comprehension of written discourse in areas of special
interests
Distinguish and analyze a variety of tools for solving linear systems and
finding eigenvalues of these systems
Derive and use the numerical techniques needed for the solution of a given
engineering problems

CO3

Understand and correlate the analytical and numerical methods

CO4

Demonstrate their ability to write coherent mathematical proofs and
scientific arguments needed to communicate the results obtained from
differential equation models

CO5

Demonstrate the understanding of how physical phenomena are modelled by
partial differential equations
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24

SET5001

SET5002

CO1

Carried out inside the university, in any research area corresponding to their
curriculum

CO2

Publications in the peer reviewed journals / International Conferences will
be an added advantage

CO3

It motivates and encourage research culture in the young minds of graduate
engineers

CO4

Students are made aware of plagiarism checking and they are advised not to
exceed more than 12% as per the academic regulations

CO1

Carried out inside the university, in any research area corresponding to their
curriculum

CO2

Publications in the peer reviewed journals / International Conferences will
be an added advantage

CO3

It motivates and encourage research culture in the young minds of graduate
engineers

SET Projects

SET Projects

CO4

25
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STS5001

STS5002

ESSENTIALS OF
BUSINESS
ETIQUETTES
PREPARING FOR
INDUSTRY

CO1

Students are made aware of plagiarism checking and they are advised not to
exceed more than 12% as per the academic regulations
Enabling students to use relevant aptitude and appropriate language to
express themselve

CO2

To communicate the message to the target audience clearly

CO1

Enabling students to simplify, evaluate, analyze and use functions and
expressions to simulate real situations to be industry ready

Programme Name:

M. Tech Communication Engineering

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and
synthesis of information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and
engineering problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable
development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1
2
3

Apply advanced concepts of Communication Engineering to design and develop more efficient next
generation communication systems.
Use modern technologies in both hardware, software to solve real-world multi-disciplinary problems.
Independently carry out research on diverse communication strategies to address practical problems and
present a substantial technical report.

Course Outcomes

Sl.No

1

Course
Code

ECE 5005

Course Name

Advances in
Wireless Networks

CO no.

CO Statement

CO1

Understand the different types of wireless standards and its services.

CO2

Comprehend the principles of 3GPP Packet Data Network Architecture, Packet Data
Protocol (PDP) and accessing IP network through PS domain.

CO3

Comprehend the architecture of LTE network, protocol architecture and inter
working with other RATs.

CO4

Comprehend the architecture of IP Multimedia Subsystem (IMS) and addressing
procedure of IMS.

CO5
CO6

Analyze the mobility management IP based 3GPP and LTE networks.
Examine the QoS in Wireless IP networks.

CO7

Evaluate the performance of routing protocol, handover procedure and throughput of
different network (3G and 4G Network) using Qualnet and NetSim tools.

2

3

4

ECE 5010

ECE5011

ECE5012

Advanced Digital
Communication

Advanced Digital
Signal Processing

Advanced Antenna
Engineering

CO8

Design and analyze the system parameters and QoS of next generation network using
3GPP and IEEE standards

CO1

Design the matched filter for detection of digital signals in the presence of white
Gaussian noise.

CO2
CO3

Design waveforms to overcome ISI in band-limited channels.
Design equalization circuits to overcome the effect of channel distortion.

CO4

Compute probability of error for binary digital modulation schemes in the presence
of AWGN.

CO5
CO6

Extend the binary modulation schemes to M-ary modulation for symbols.
Design turbo and LDPC codes to overcome the effect of noise in the channel.

CO7

Use MATLAB and Simulink to experiment and experience the above digital
modulation concepts.

CO8

Understand the IEEE standards research papers, replicate and extend those results.

CO1

Interpret the random processes in terms of stationarity, statistical independence and
correlation.

CO2

Evaluate the theoretical and practical aspects of signal modelling based on computer
algorithms.

CO3

Apply the mathematical concepts to design effective lattice system for random signal
processing.

CO4
CO5

Design and implement the optimum filters using Weiner and Kalman techniques.
Extend the concepts of adaptive algorithms to non- stationary signals.

CO6

Apply different algorithms for computation of power spectral density for the random
signals.

CO7

Solve the real time signal processing problems either with application of
programming skills/ hardware kit.

CO1

Understand the radiation mechanism of antenna and the students able to solve the
numerical problems related to antenna parameters.

5

6

7

ECE5013

ECE 6010

ECE 6011

Fiber Optic
Communication and
Networks

High Performance
Communication
Networks

CO2

Design and interpret non uniform excitation coefficients using array synthesis
techniques for minimum side lobe level.

CO3

Design and analyze rectangular and circular microstrip antenna with power divider
network.

CO4

Understand the importance of defected ground structures and metamaterial surfaces
and design high impedance surfaces.

CO5
CO6
CO7
CO1

Exploit the antennas for wireless communication and radar applications.
Comprehend the working of antenna for Software defined and cognitive radio.
Acquire knowledge on different computational techniques.
Apply the active, passive devices and optical amplifiers in optical networks.

CO2

Understand how nonlinear effects like SRS, SBS, SPM, XPM, FWM and Solitons
can be used in optical fiber communications.

CO3

Explain the difference between modulators like Electro optic and Acousto optic
modulators used in optical transmitters.

CO4

Analyze the receiver sensitivity and receiver noise, BER and eye pattern.

CO5

Determine Power and Rise time budgets and understand the different topologies of
optical networks, WDM technology, CDMA and SCM.

CO6
CO1
CO2

Understand the SONET and Fiber to the home networks.
List and explain the functions of the OSI, TCP/IP reference models.
Understand and analyze the performance of various high speed networks.

CO3

Explain the importance of various congestion and traffic management techniques
related to packet switching networks

CO4
CO5
CO6
CO1

Understand and analyze the performance of link level protocols.
Analyze the behavior of TCP and UDP protocols over WLAN.
Understand the performance of queuing models and issues related to QoS protocols.
Comprehend and analyze the deployment consideration and issues in adhoc network.

Mobile Adhoc
Networks

CO2

Classify the contention-based MAC protocols based on reservation and scheduling
mechanism.

CO3
CO4

Compute the routing table for unicast routing protocols.
Comprehend and analyze the multicast routing protocols.

CO5

Recognize the quality of service solutions, security issue and energy management in
adhoc networks.

CO6

Comprehend and analyze the architecture and data processing of wireless sensor
network.

CO1
CO2
CO3

8

ECE 6012

Modern Wireless
Communication
Systems

CO4

Apply the theory of probability and random processes in the design of baseband
CDMA system

CO5

Design the transmitter and receiver blocks of OFDM for better transmission through
multipath channel

CO6

Design and solve specific problems in advanced technologies like massive MIMO,
HetNet, millimeter wave communication and standards like LTE, LTE-A etc.

CO7

Design spatial multiplexing schemes and low-complexity receivers to maximize the
spectral efficiency

CO1

9

ECE 6013

Modeling of
Wireless
Communication
Systems

Describe the effect of large scale fading on signal transmission
Characterize and model the wireless channel in terms of small scale fading
parameters
Design and implement diversity coding techniques to overcome the effect of fading

CO2
CO3
CO4

Apply simulation approach to evaluate the performance of a communication system
Apply the theory of random processes in modelling the wireless communication
system
Estimate the bit error rate using Monte Carlo simulations and validate the simulations
using bounds and approximations
Evaluate the performance of communication system in terms of performance metrics
like bit error rate, outage probability etc.

10

ECE 6014

Modern Satellite
Communication

11

ECE 6015

Coding for MIMO
Communication

12

ECE 6016

Advanced Wireless
Sensor Networks

CO5

Model multipath fading channels that are used in the performance analysis of
wireless standards like GSM, WCDMA, LTE, Wi-Fi, WiMAX etc.

CO6

Apply queueing models to design cellular network with given quality of service
constraints

CO7

Design as well as conduct experiments, analyze and interpret the results to provide
valid conclusions for wireless communication using MATLAB tool.

CO1

Design the orbital and functional metrics of satellite communication systems.

CO2

Design the link budget for satellite services and analyze various parameters of
transmitted and received signals through satellite.

CO3

Analyze user position using GPS pseudo-range data and error sources for GPS
position calculations.

CO4

Analyze strap down inertial navigation systems including coordinate frames, attitude
representation, and mechanization in various coordinate frame.

CO5

Develop a location based service using external data sources and services, web
mapping and aspects of mobile technology.

CO6

Analyze the estimation techniques for integration of remote sensing sensors in an
optimal navigation system.

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4

Characterize and model the MIMO wireless channel
Design and implement diversity coding techniques to overcome the effect of fading
Design optimal power allocation algorithms to maximize the system capacity
Assemble different forms of diversity to improve the error performance
Design low-complexity, linear and non-linear receivers
Evaluate the performance of concatenated codes for MIMO communication
Understand the Architectures of WSNs.
Design Physical and MAC Layers.
Design Network layer in WSN.
Understand Clustering in WSN.

13

14

15

ECE6017

ECE6018

ECE6019

RF AND
MICROWAVE
CIRCUIT DESIGN

MICROWAVE
INTEGRATED
CIRCUITS

IMAGE
PROCESSING
AND FEATURE
EXTRACTION

CO5
CO6
CO7

Interpret WSN Standards.
Design Localization process in WSN.
Understand and write code for Operating Systems in WSN.

CO1

Explain the active & passive microwave devices & components used in Microwave
communication systems.

CO2
CO3
CO4
CO5
CO6

Analyze microwave networks with S-parameters.
Design power dividers and low pass filters.
Analyze the multi- port RF networks, RF transistor amplifiers and stability.
Generate Microwave signals and design microwave amplifiers.
Understand the concepts of Microwave Resonators, Oscillators and Mixers.

CO7

Able to implement applications of microwave circuits through soft-ware and hardware platforms.

CO8

Able to understand the IEEE standards research papers, replicate and extend those
results.

CO1

Comprehend the importance of various microstrip lines and the losses due to various
microstrip discontinuities.

CO2
CO3
CO4
CO5

Understand the design of lumped elements for microwave circuits.
Design and analyze various microstrip resonators.
Design and analyze microstrip power dividers and couplers.
Design and analyze band pass filters.

CO6

Appreciate and evaluate the performance of various fabrication techniques for planar
circuits.

CO1
CO2
CO3

Explore the basic elements of digital image processing.
Comprehend image sampling, DFT and apprehend the rational of image transforms.
Process the given images to enhance them in spatial and frequency domains.

CO4

Evaluate the theoretical and practical aspects of segmentation for dealing with
computerized analysis.

16

ECE6020

MULTIRATE
SYSTEMS

ECE6021

ADAPTIVE
SIGNAL
PROCESSING

18

ECE6022

OPTICAL
BROADBAND
ACCESS
NETWORKS

19

ECE6023

RF MEMS

17

CO5
CO6
CO7
CO1
CO2
CO3

Extract image features, identify and classify them.
Analyze the data usability for compaction aiding representation and description.
Comprehend the range of methods available for compression.
Design decimator and interpolator in both time and frequency domain.
Design multirate filter banks with subsequent error analysis
Design Perfect Reconstruction (PR) filters employing analysis and synthesis scheme

CO4

Design and realize linear-phase PR Finite Impulse Response Filters using lattice
structures

CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1

Design and implement cosine modulated PR systems
Analyze and synthesize different wavelet basis in Time-frequency space
To design and realize systems using the imbibed multirate signal processing concepts
Derive the response of LTI system to stochastic processes.
Comprehend and derive the Wiener filter for signals with known properties.
Familiar with the Lattice filter implementation of the prediction filter.
Analyze the convergence Properties of steepest descent.
Apply LMS algorithm to the lattice structure to improve convergence times.
Use Recursive Least Squares algorithms in signal processing.
Convergent with Unsupervised Adaptive filters applications.
Understand various enabling technologies for broadband access networks.
Analyze various multiple access schemes for broadband wireless technology.
Know various optical network topologies.
Understand various enabling broad band wireless technologies.
Understand the concepts of long reach and metro optical network.
Understand wireless access networks and Wi-Max.
Deploy and test real-time implementation of optical broadband access networks.
Comprehend the importance of micro machines and various transducers.

20

CSE6051

INFORMATION
AND NETWORK
SECURITY

CO2
CO3
CO4
CO5
CO6
CO1

Understand the fabrication techniques for MEMS circuits.
Discern the principles of various MEMS devices.
Design and analyze RF MEMS resonators.
Design and analyze RF MEMS filters.
Understand the MEMS based circuits.
Comprehend and analyze OSI Security Architecture and Symmetric Key Encryption.

CO2

Comprehend the various mathematic techniques in cryptography including number
theory, Finite Field, modulo operator and Discrete Logarithm.

CO3

Analyze block ciphers, Data Encryption Standard (DES), Advanced Encryption
Standard (AES) and public key cryptography.

CO4

Analyze Diffie-Hellman key exchange, ElGamal Cryptosystem in asymmetric key
cryptosystem and authentication schemes.

CO5
CO6

Understand the different types of network security protocols and its standards.
Know the various network security mechanisms.

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2
CO3
21

22

ECE6099

ENG5001

Master Thesis

Fundamentals of
Communication
Skills

CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4

Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results
Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products / solution
Document the results in the form of technical report / presentation
Enhance the listening and comprehending skills of the learners
Acquire speaking skills to express their thoughts freely and fluently
Learn strategies for effective reading
Write grammatically correct sentences in general and academic context

23

ENG5002

Professional and
Communication
Skills

24

GER 5001

Foreign Language

25

MAT
5006

Mathematics for
Communication
Engineering

26

SET5001

Science,
Engineering and
Technology Project
-I

27

SET5002

Science,
Engineering and

CO5

Develop technical writing skills like writing instructions and transcoding to excel in
professional environment

CO1
CO2
CO3
CO4
CO5
CO1
CO2

Improve inter-personal communication skills
Develop problem solving and negotiation skills
Learn the styles and mechanics of writing research reports
Cultivate better public speaking and presentation skills
Apply the acquired skills and excel in a professional environment
To create the basics of German language in their day to day life.
To understand the conjugation of different forms of regular/irregular verbs.

CO3

To understand the rule to identify the gender of the Nouns and apply articles
appropriately.

CO4

To apply the German language skill in writing corresponding letters, E-Mails etc

CO5

To create the talent of translating passages from English-German and vice versa and
To frame simple dialogues based on given situations.

CO1

Utilize the basic knowledge in mathematics, science and engineering in Electronics
and Communication Engineering field.

CO2

Design system components that meet the requirement of public safety and offer
solutions to the societal and environmental concerns.

CO3

Demonstrate knowledge and understanding of the engineering mathematics
principles to manage projects in multidisciplinary environment

CO4
CO1
CO2
CO3
CO4
CO1
CO2

Use of matrices in Signal analysis and image processing
Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms
Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem

Technology Project
- II

CO3
CO4

Interpret the data and synthesize research findings
Report research findings in written and verbal forms

Programme Name :

M. Tech Computer Science and Engineering Specialization in Information Security

Program Outcomes
PO_1 Having an ability to apply mathematics and science in engineering applications
PO_2 Having an ability to design a component or a product applying all the relevant standards and
with realistic constraints
PO_3 Having an ability to design and conduct experiments, as well as to analyze and interpret data
PO_4 Having an ability to use techniques, skills and modern engineering tools necessary for
engineering practice
PO_5 Having problem solving ability- solving social issues and engineering problems
PO_6 Having adaptive thinking and adaptability
PO_7 Having a clear understanding of professional and ethical responsibility
PO_8 Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1

The ability to design and develop computer programs/computer-based systems in the advanced level of
areas including algorithms design and analysis, networking, operating systems design etc.

2

The ability to investigate and analyze using appropriate methodologies as well as security principles and
apply ethically acceptable security solutions to mitigate cyber security threats.

3

Ability to bring out the capabilities for research and development in contemporary issues and to exhibit
the outcomes as technical report.

Course Outcomes

S.No

Course
Code

1 CIS5001

2 CIS6001

Course Name

Cryptosystems

Cyber Attacks
Detection and
Prevention Systems

Course CO Statement
Outcome
CO1

Analyse and model the Symmetric cryptographic algorithms for information security.

CO2

To Model the Public Key cryptosystems.

CO3

To Apply the Integrity standards for information systems.

CO4

Identify the authentication schemes for membership authorization.

CO5

To understand how to apply access control techniques to authenticate the data.

CO6

Analyse the Cryptanalysis techniques.

CO1

Identify cyber-attacks and their corresponding detection and prevention methods for real
world applications for both wired and wireless technologies.

CO2

Understand network behaviour analysis during the cyber-attacks.

CO3

Understand honey pot, honey net and monitoring cyber-attack in a realistic environment.

CO4

Implement different intrusion detection and prevention techniques.

CO5

CO2

Understand the wireless attack and their relevant detection and prevention techniques.
Identify various malwares and understand the behaviour of malwares in real world
applications.
Implement different malware analysis techniques.

CO3

Analyze the malware behaviour in windows and android.

CO4

Understand the purpose of malware analysis

CO5

Identify the various tools for malware analysis

CO1

To understand the basic principles for Information Gathering and Detecting
Vulnerabilities in the system.

CO2

Gain knowledge about the various attacks caused using the network and communication
system in an application

CO1
3 CIS6002

4 CIS6003

Malware Analysis

Penetration Testing
and Vulnerability
Assessment

CO3

CO7

Usage of exploits at various platforms
Helps to understand the various protocols defined for various network and server
application.
Ability to determine the security threats and vulnerabilities in computer networks using
penetration testing techniques
Using the acquired knowledge into practice for testing the vulnerabilities and identifying
threats.
Acquiring knowledge about the tools used for penetration testing.

CO1

Identify the requirement of security and various issues at wireless and mobile network.

CO2

Analyze the threats in wireless environment including device, networks and servers.

CO3

Distinguish the attacks at various protocols in wireless network and differentiate the
solution required for them.

CO4

Assess the security requirement for mobile adhoc environment, ubiquitous environment

CO5

Recognize the attacks in various environment and Report consequences of them.

CO6

Select an appropriate solution for security and Justify and demonstrate the usage of
preventive measures and countermeasures.

CO7

Implement the security solution for various environment in wireless network

CO1

Learn the basic watermarking techniques to design a good digital mark

CO4
CO5
CO6

5 CIS6004

6 CIS6005

Wireless and Mobile
Network Security

Multimedia Security

7 CIS6006

Cloud Security and
Analytics

CO2

Study the digital authentication and authorization schemes to evaluate security issues
related to electronic documents, image and video

CO3

Analyse the basic characteristics of digital watermarking to perform the theoretical
analysis and performance measures

CO4

Acquire the concepts of steganography to access the sensitive information concealing of
file, message, image, or video within another file

CO5

Obtain a suitable least significant bits construction and dynamic embedding with onedimensional cellular automata to resist differential attack and support parallel computing

CO6

Examine the multimedia encryption techniques to address the open issues related to
confidentiality of the media content

CO7

Develop a multimedia system including include multimedia compression techniques and
standards, multimedia interfaces, video indexing and retrieval techniques

CO1

Provide knowledge on basics of cloud platforms.

CO2

Describe various cloud security challenges.

CO3

Implement security protocols.

CO4

Identifying best practices and strategies for a secure cloud environment.

CO5

Illustrate how to manage data securely in cloud.

CO6

8 CIS6007

Secure Software
Systems

Perform security analytics in the cloud

CO7

Describe security analysis with text mining and access analytics.

CO1

Evaluate a secure software development process including designing secure
applications, writing secure code against attacks.

CO2

Assess the reports through security testing procedures

CO3

Solve the security issues of vulnerabilities, ﬂaws, and threats
Identify and use the standard Secure Coding Principles for design secure software
systems
Develop secured web programming to enhance the software code more resistant to
attacks.
Identify the need of Security and safety metrics

CO4
CO5
CO6

9 CIS6008

Digital Forensics

CO1

Describe what a digital investigation is, the sources of digital evidence, and the limitations
of
forensics

CO2

Describe the legal requirements for use of seized data

CO3

Conduct data collection on backup drives

CO4

Recover data based on a given search term from an imaged system

CO5

Capture and interpret network traffic

CO6

Handle the challenges associated with mobile device forensics

CO7

Handling forensics challenges in social and cloud computing
To review the basics of Certification and trust mechanisms that enable authenticated
communication
To become familiar with the issues and technologies involved in designing a wireless
and mobile system that is robust against various attacks

CO1
CO2

10 CIS6009

Trusted Network
Systems

CO6

To Gain knowledge and understanding of the various ways in which wireless networks
can be attacked and trade offs in protecting networks
To attain a broad knowledge of the state-of-the-art and open problems in wireless end to
end security
Become aware with the latest encryption techniques that enable secured communications
and analyze the techniques and standards used to implement Secured and trusted
network systems
To categorize the attacks on the networks and analyses the methods of ensuring security

CO1

Helps to understand the evolving threats affecting the critical infrastructure

CO2

Access and manage risks that could lead to disruption in service.

CO3

Evaluate the ability of an organization against critical conditions.

CO4

Respond rapidly to any incident.

CO5

Quickly recover operations and service delivery.

CO6

Analyze the signal in both time and frequency domain.

CO7

Design different types of ADC and DAC circuits.

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Identify and analyze various types of risks

CO3
CO4
CO5

11 CIS6010

12 CIS6011

Critical Infrastructure
Protection

CO5

Articulate risk consequences of uncertainty and within a continuum of decision making
roles
Perform quantitative risk analysis using risk measurement and management techniques
Assess the severity and consequences of a risk as well as its overall threat and mitigation
strategies
Analyze a risk formally using established processes

CO6

Illustrate security audit process

CO1

Demonstrate and understand the concepts of auditing and assurance.

CO2

Demonstrate and study of Security auditing techniques.

CO3

Describe and prepare the auditing reports for computer security

CO4

Understand the tools and techniques used for Security Auditing

CO5

Analysis of IT Audit Quality and Criteria for assessing the auditors

CO6

Develop a Virtual Application Security and ERP security model

CO1

Identify the vulnerabilities in the web applications

CO2

Identify the various types of threats and mitigation measures of web applications.

CO3

Apply the security principles in developing a reliable web application

CO4

Use industry standard tools.

CO5

Apply penetration testing

CO1

Identify various vulnerabilities’ of computer among network system as well as the
different modes of the attack

CO2
Risk Detection,
Management and
Mitigation

13 CIS6012

14 CIS6013

Computer Security
Audit and Assurance

Web Application
Security

CO3
CO4

CO2
15 CSE6002

Information Security
Foundations

CO5

Explore and design techniques to prevent security attack
Identify the security solutions for servers like DNS , DHCP brings WINS, remote
access, NAT
Explore the emerging security solutions for web and email using firewall, SSL, TLS,
Sec and IPSec
Develop the disaster recovery and fault tolerance system

CO6

Identify the need of information auditing, forensic security and RFID security.

CO3
CO4

Programme Name : M.Tech Computer and Communication Engineering

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic constraints,
including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for engineering
practice
PO_05 Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility.
PO_08: Having a good cognitive load management skills related to project management and finance.

M.Tech Computer and Communication Engineering
Programme Specific Outcomes (PSO)

1

Assimilate the students by pertaining computer engineering principles to design and develop innovative product with a
profound analytical base towards industrial exposure.

2

Analyse and apply cutting edge technology in communication domain to engage in life-long learning.

3

Ability to carry out research independently for solving complex real world problems.

S.No.

1

2

Course
Code

ITE5001

ITE5002

Course Title

Advanced Data Structures and
Algorithms

Cloud Computing and Virtualization

Course
Outcomes
CO1
CO2
CO3
CO4

Description
Introducing various algorithmic design concepts.
Provide foundation of basic data structures like.
Analyze the time complexity of various algorithms.
Model various types of advanced tree concepts.

CO5

Designing data structures for weighted intervals and segment trees.

CO6

Analyzing the performance of various types of heaps.

CO7

Demonstrating various data structures for strings and transformation trees.

CO8

Designing and implementing various advanced data structure concepts.

CO1

Introducing fundamental elements and concepts related to Cloud
Computing.

3

ECE5010

CO2

Develop the architecture model and resource management in Cloud
Computing.

CO3

Analyze the core architectural concepts for scheduling the resource and
job in cloud computing to support scalability and fault tolerance.

CO4

Design, implement and evaluate a cloud-based system, process,
component, or program to meet the desired needs.

CO5

Design and develop highly scalable and secure cloud-based applications.

CO6

Create a virtual machine, migrate and provide QOS to the committed
users.

CO7

Communicate with other cloud services and collaborate with web based
tools.

CO8

Construct the best practice model for deploying cloud based applications.

CO1

Design the matched filter for detection of digital signals in the presence of
white Gaussian noise.

CO2

Design waveforms to overcome ISI in band-limited channels.

CO3

Design equalization circuits to overcome the effect of channel distortion.

CO4

Compute probability of error for binary digital modulation schemes in the
presence of AWGN.

CO5

Extend the binary modulation schemes to M-ary modulation for symbols.

CO6

Design turbo and LDPC codes to overcome the effect of noise in the
channel.

Advanced Digital Communication

4

5

ECE5011

ITE6008

Advanced Digital Signal Processing

Advanced Computer Architecture

CO7

Use MATLAB and Simulink to experiment and experience the above
digital modulation concepts.

CO8

Implement the IEEE standards research papers and extend those results.

CO1

Describe and interpret the digital signal processing computation.

CO2

Interpret the random processes in terms of stationarity, statistical
independence and correlation.

CO3

Evaluate the theoretical and practical aspects of signal modelling based on
computer algorithms.

CO4

Apply the mathematical concepts to design effective lattice system for
random signal processing.

CO5

Design and implement the optimum filters using Weiner and Kalman
techniques.

CO6

Extend the concepts of adaptive algorithms to non- stationary signals.

CO7

Apply different algorithms for computation of power spectral density for
the Design and implement the optimum filters using Weiner and Kalman
techniques.

CO8

Solve the real time signal processing problems either with application of
programming skills/ hardware kit.

CO1

Demonstrate the knowledge of fundamental concepts related to Processor
mode, dynamic address translation, interrupt processing and IO
configuration.

CO2

Comprehend the cache coherence protocols and demonstrate the
understanding of instruction pipelining and branch prediction techniques.

CO3

Analyze and resolve the networking and connectivity issues.

6

7

ITE5004

ITE5005

Cryptography and Network Security

CO4

Evaluate the energy management and performance management in main
frames.

CO5

Acquaint the knowledge of Fiber channel and hyper socket connectivity.

CO6

Categorize Virtualization, Hypervisor types, LPAR and Dynamic Channel
Path Management.

CO7

Demonstrate the Z13 architecture, Unified Resource Manager and its
operating systems.

CO8

Analyze and design the architecture, software systems for Z operating
system for Z machines.

CO1

Analyze the vulnerabilities in any computing system and design a security
solution.

CO2

Comprehend the external and internal threats to an organization and
applying symmetric key cryptographic techniques.

CO3

Extend the mathematical background to the security protocols.

CO4

Realize the advanced security issues and Technologies.

CO5

Relate the Information security and concepts for networks and cloud.

CO6

Develop SSL or Firewall based solutions against security threats, employ
access control techniques to the existing computer platforms.

CO7
CO8

Explore the wireless and IP security mechanisms.
Solve recent research problems in network security.

CO1

Acquaint the complete need of open source systems and open source
software license.

CO2

Implement server-side web development using basic syntaxes of PHP.

Open Source Programming

CO3

Implement HTML form creation and validation using PHP code.

CO4

Retrieve any type of information from a data base via complex queries in
My SQL.

CO5

Determine and analyze the use of PHP MyAdmin to handle the
administration of MySQL over the Web.

CO6

Demonstrate how to validate names, e-mails, and URLs

CO7

Design and develop web application using Perl programming language

CO8
CO1
CO2
CO3
8

ITE6004

Internet of Things

Propose solution for the current issues in open source programming.
Acquaint the knowledge of fundamental design concept for the
development of Internet of Things
Deploy an application based on the levels of Internet of Things
Describe the industrial sensors, health sensors, etc. and the
programming aspect for the domain specific IoT

CO4

Provide platforms and methodology for reliability, scalability and
robustness in IoT and M2M system management

CO5

Develop python programming in Raspberry Pi for retrieving the
sensor data, communicate to cloud, and perform analytics

CO6

Identify and analyze core concepts of Internet of Things

CO7

Solve Real World Problems by developing a prototype of Internet
of Things

CO8

9

ITE6005

Enterprise Operating Systems

CO1

Explain how businesses make use of mainframe processing power, the
typical uses of mainframes, and how mainframe computing differs from
other types of computing

CO2

Analyse the Workload, I/O and Data Management of Z/OS and
compare it with other operating systems

CO3

Describe the Virtualization concepts for Z/OS architectures

CO4

Illustrate the functions of memory manager in terms of virtual
storage management

CO5

Compare the performance of Tivoli workload scheduler with other
schedulers

CO6

Analyze the features of General parallel File System (GPFS) with
traditional file system

CO7
CO8

10

ITE6006

Wireless Networks

Design and Develop a Domain Specific Application which will address
the contemporary issues and to apply with cloud computing for effective
monitoring and controlling through Internet of Things

Learn about the architectural concepts behind IBM's Tivoli Storage
Manager backup software and the main differences with
"traditional" backup products
Design and Develop a Domain Specific Application

CO1

Apply knowledge of the key issues that differentiate wireless and wired
communication.

CO2

Ability to work with the different LAN standards such as latest 3G/4G
and WiMAX networks and its architecture.

CO3

Analyse the importance of wireless Internet and application protocols for
optimizing and learn the wireless devices service technologies.

11

ITE6002

CO4

Describe the various MAC and Routing protocols used in Ad hoc wireless
networks.

CO5

Analyse the core architectural concepts of routing protocols for hybrid
wireless networks and schemes for multihop wireless networks.

CO6

Identify and analyze the core issues and challenges in wireless sensor
networks with quality and security.

CO7

Designate the constraints that affect the design and performance of
Mobile computing platforms.

CO8

Design and develop small projects and app locations related to wireless
technologies.

CO1

Demonstrate the major elements in the embedded architecture.

CO2

Measure the performance of processor, board memory and board I/O in ISA
architecture.

CO3

Demonstrate the device driver functionality with pseudocode.

CO4

Analyze and evaluate the architecture by defining the architectural patterns
and their models.

CO5

To build an embedded system applications with the understanding of
programming languages and open source tools.

CO6

Explore concepts and technologies of ARM processor to meet the specific
requirements of the microcontroller applications.

CO7

Illustrate ARM tools and application development in assembly language.

CO8

Build and work with real-time embedded applications.

Advanced Embedded Systems

12

13

ITE6014

ITE6015

CO1

Analyze the general terminologies of digital image processing

CO2

Examine the core image enhancement techniques using both Spatial and
frequency domain

CO3

Conduct independent study and analysis of image segmentation and
morphological processing techniques.

CO4

Identify and apply the knowledge by analysing various image
representation and description techniques for effective solutions.

CO5

Design and create practical solutions to a range of common object
recognition problems and to critically assess the results of their solutions.

CO6

Compare various video segmentation and tracking mechanisms.

CO7

Introduce 3D image processing techniques and its applications

CO8

Design a machine vision system by applying the techniques learnt.

CO1

Examine the concepts of fuzzy sets, knowledge representation using
fuzzy rules, approximate reasoning.

CO2

Implement the fuzzy concepts and develop a Fuzzy inference system to
derive decisions.

CO3

Describe and recognize various types of memory models associated with
artificial neural networks.

CO4
CO5
CO6

Construct Unsupervised Learning Network.

CO7

Develop an application using the concept of approximation using rough
set.

Image Processing and Computer
Vision

Soft Computing

Learnt and Build Supervised Learning Network.
Ability to understand the concepts of genetic Algorithm.

14

15

ITE6016

ITE6012

Web Technology and Mobile
Applications

Advanced Datamining Techniques

CO8

Apply soft computing techniques for real-world applications.

CO1

Demonstrate the fundamental elements and concepts related to Java
programming.

CO2

Create and generate solutions for real time problems using JAVA
Language.

CO3

Construct mobile web based applications.

CO4

Design, implement and deploy mobile applications using an appropriate
software development environment.

CO5

Model applications for Android and IOS devices.

CO6

Create and use software development methodologies and testing
techniques for mobile applications.

CO7

Design and develop mobile and web based application using Agile and
scrum methodologies.

CO8

Develop a domain specific application to address the contemporary
issues.

CO1

Comprehend the concepts related to data mining technologies

CO2

Recognize and convert data to appropriate format for data mining

CO3

Identify the frequent data patterns

CO4

Implement classification mining methods for contemporary issues.

CO5

Ability to conduct experiments on grouping data, as well as to analyze and
interpret data.

CO6

Identify peculiar data from huge databases.

CO7

Explore further data mining techniques to provide efficient solutions for
various applications.

16
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18

ECE6015

ECE6018

MAT5002

Coding for MIMO Communication

Microwave Integrated Circuits

Mathematics for Computer
Engineering

CO8

Design and develop new data mining Algorithms and methods to analyze
real-world Data sets.

CO1

Understand the basics of MIMO communication.

CO2

Comprehend and analyze the different types of diversity techniques.

CO3

Analyze the capacity of MIMO channel.

CO4

Comprehend and analyze the STBC, OSTBC and STTC schemes.

CO4

Comprehend and analyze the STBC, OSTBC and STTC schemes.

CO5

Analyze the performance of layered space time codes.

CO6

Understand the importance concatenated codes and iterative codes in
MIMO channel environment.

CO1

Comprehend the importance of various microstrip lines and the losses due
to various microstrip discontinuities.

CO1

Comprehend the importance of various microstrip lines and the losses due
to various microstrip discontinuities.

CO2

Understand the design of lumped elements for microwave circuits.

CO3

Design and analyze various microstrip resonators.

CO4

Design and analyze microstrip power dividers and couplers.

CO5

Design and analyze band pass filters.

CO6

Appreciate and evaluate the performance of various fabrication techniques
for planar circuits.

CO1
CO2
CO3
CO4

Apply Logics in system design
Apply Linear Algebra in Image processing
Apply Number theory in Cryptography
Use Probability, Statistics to analyse Big-data

19

ENG5001

Fundamentals of Communication
Skills

CO4

Use Probability, Statistics to analyse Big-data

CO5

Apply sampling theory and queuing models in engineering
problems

CO5

Apply sampling theory and queuing models in engineering
problems

CO1

Enhance the listening and comprehending skills of the learners.

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading
Write grammatically correct sentences in general and academic
context

CO4
CO5

Develop technical writing skills like writing instructions and
transcoding to excel in professional environment

CO1
CO2
CO4

Improve inter-personal communication skills
Develop problem solving and negotiation skills
Cultivate better public speaking and presentation skills

CO5

20

ENG5002

Professional and Communication
Skills

CO5
CO3
CO5

Apply the acquired skills and excel in a professional environment
Apply the acquired skills and excel in a professional environment
Learn the styles and mechanics of writing research reports
Apply the acquired skills and excel in a professional environment

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

21
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FRE5001

GER5001

Francais Quotidien

Deutsch fur Anfanger

CO2

Develop problem solving and negotiation skills

CO1

Remember the daily life communicative situations via personal pronouns,
emphatic pronouns, salutations, negations, interrogations etc.

CO2

Create communicative skill effectively in French language via regular /
irregular verbs.

CO3

Demonstrate comprehension of the spoken / written language in
translating simple sentences.

CO4

Understand and demonstrate the comprehension of some particular new
range of unseen written materials.

CO4

Understand and demonstrate the comprehension of some particular new
range of unseen written materials.

CO5

Demonstrate a clear understanding of the French culture through the
language studied.

CO5

Demonstrate a clear understanding of the French culture through the
language studied.

CO5

Demonstrate a clear understanding of the French culture through the
language studied.

CO1

Create the basics of German language in their day to day life.

CO2

Understand the conjugation of different forms of regular/irregular
verbs.

CO3

Understand the rule to identify the gender of the Nouns and apply
articles appropriately.

CO3

Understand the rule to identify the gender of the Nouns and apply
articles appropriately.

CO4

Apply the German language skill in writing corresponding letters,
E-Mails etc.

CO4

23

STS5001

Essentials of Business

CO5

Create the talent of translating passages from English-German and
vice versa and To frame simple dialogues based on given situations.

CO5

Create the talent of translating passages from English-German and
vice versa and To frame simple dialogues based on given situations.

CO1

Be proficient in solving quantitative aptitude and verbal ability questions
of various examinations effortlessly

CO1

Be proficient in solving quantitative aptitude and verbal ability questions
of various examinations effortlessly

CO1

Be proficient in solving quantitative aptitude and verbal ability questions
of various examinations effortlessly
Communicate the message to the target audience clearly

CO2

24

STS5002

Preparing for Industry

Apply the German language skill in writing corresponding letters,
E-Mails etc.

CO3

Enabling students to use relevant aptitude and appropriate language to
express themselves

CO1

Be proficient in solving quantitative aptitude and verbal ability questions
of various examinations effortlessly

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate
real situations to be industry ready.

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate
real situations to be industry ready.

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions
of various examinations effortlessly

25

26

SET5001

ITE6099

SET

Master Thesis

CO3

Be proficient in solving quantitative aptitude and verbal ability questions
of various examinations effortlessly

CO3

Be proficient in solving quantitative aptitude and verbal ability questions
of various examinations effortlessly

CO1

Identify a research problem and carry out literature survey

CO2
CO3
CO4

Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms

CO1

Formulate specific problem statements for ill-defined real life problems
with reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and
document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products /
solution

CO7

Document the results in the form of technical report / presentation

Programme Name :

M. Tech Computer Science and Engineering

Program Outcomes
PO_1 Having an ability to apply mathematics and science in engineering applications
PO_2 Having an ability to design a component or a product applying all the relevant standards and
with realistic constraints
PO_3 Having an ability to design and conduct experiments, as well as to analyze and interpret data
PO_4 Having an ability to use techniques, skills and modern engineering tools necessary for
engineering practice
PO_5 Having problem solving ability- solving social issues and engineering problems
PO_6 Having adaptive thinking and adaptability
PO_7 Having a clear understanding of professional and ethical responsibility
PO_8 Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1

2

3

Ability to design and develop computer programs/computer-based systems in the advanced level of
areas including algorithms design and analysis, networking and operating systems design.
Ability to provide socially acceptable technical solutions to complex computer science engineering
problems with the application of modern and appropriate techniques for sustainable development
relevant to professional engineering practice.
Ability to bring out the capabilities for research and development in contemporary issues and to exhibit
the outcomes as technical report

Course Outcomes
S.No

1

2

Course
Code

CSE6099

MAT5002

Course Name

Course CO Statement
Outcome
CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the
results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

apply Logics in system design

CO2

apply Linear Algebra in Image processing

CO3

apply Number theory in Cryptography

Masters Thesis

Mathematics for Computer
Engineering

3

4

5

6

7

SET5001

SET5002

ENG5001

ENG5002

FRE5001

Science, Engineering and
Technology Project - I

Science, Engineering and
Technology Project - II

Fundamentals of
Communication Skills

Professional and
Communication Skills

Francais Quotidien

CO4

use Probability, Statistics to analyse Big-data

CO5

Apply sampling theory and queuing models in engineering problems

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Enhance the listening and comprehending skills of the learners.

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to excel in
professional environment

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

Remember the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc.

CO2

Create communicative skill effectively in French language via regular / irregular verbs.

CO3

Demonstrate comprehension of the spoken / written language in translating simple
sentences.

8

9

10

11

GER5001

STS5001

STS5002

CSE5001

Deutsch für Anfänger

Essentials of Business
etiquettes

Preparing for Industry

Algorithms: Design and
Implementation

CO4

Understand and demonstrate the comprehension of some particular new range of
unseen written materials.

CO5

Demonstrate a clear understanding of the French culture through the language
studied.

CO1

Create the basics of German language in their day to day life.

CO2

Understand the conjugation of different forms of regular/irregular verbs.

CO3

Understand the rule to identify the gender of the Nouns and apply articles
appropriately.

CO4

Apply the German language skill in writing corresponding letters, E-Mails etc.

CO5

Create the talent of translating passages from English-German and vice versa and To
frame simple dialogues based on given situations.

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to express
themselves

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate real
situations to be industry ready

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

CO1

Solve a problem using Algorithms and design techniques

CO2

Solve complexities of problems in various domains

CO3

Implement algorithm, compare their performance characteristics, and estimate their
potential effectiveness in applications

CO4

Solve optimization problems using simplex algorithm

CO5

Designing approximate algorithms for graph theoretical problems

CO6

Application of appropriate search algorithms for graphs and trees

12

13

14

CSE5002

CSE5003

CSE5004

Operating Systems and
Virtualization

Database Systems: Design
and Implementation

Computer Networks

CO7

Application of computational geometry method on optimization problems

CO1

Study operating system layers and kernel architectures

CO2

Design various techniques for process management

CO3

Construct various address translation mechanism

CO4

Perform process threading and synchronization

CO5

Study various methods of virtualization and perform desktop and server virtualization

CO6

Classify the light-weight virtual machines with dockers and containers

CO7

Develop programs related to the simulations of operating systems and virtualization
concepts

CO1

Design and implement database depending on the business requirements and
considering various design issues.

CO2

Select and construct appropriate parallel and distributed database architecture and
formulate the cost of queries accordingly.

CO3

Understand the requirements of data and transaction management in mobile and
spatial database and differentiate those with RDBMS.

CO4

Categorize and design the structured, semi structured and unstructured databases.

CO5

Characterize the database threats and its countermeasures.

CO6

Review cloud, streaming and graph databases.

CO7

Comprehend, design and query the database management system.

CO1

Explore the basics of Computer Networks and Various protocol

CO2

Summarize the simple network management protocol components

CO3

Interpret the characteristics of SDN controllers and their implications to learn the
board aspects of security, overlay and network model

CO4

Elaborate network function virtualization and network virtualization

CO5

Acquire the knowledge of SDN network security and network design implications of
QoE/Qos

15

16

CSE5005

CSE5006

Software Engineering and
Modelling

CO1

Apply software engineering theory, principles, tools and processes, towards the
development and maintenance of complex, scalable software systems

CO2

Analyze requirements and model the system based on object oriented concepts and
distributed architecture concepts

CO3

Design test cases to validate the software for accurate functionality

CO4

Emphasize on software reuse principles for software design and development

CO5

Explore aspect oriented software development

CO6

Learn the recent trends and tools related to software modelling

CO1

Outline the developments in the evolution of multi-core architectures and parallel
programming paradigms

CO2

Comprehend the various programming languages and libraries for parallel computing
platforms

CO3

Use of profiling tools to analyse the performance of applications by interpreting the
given data

CO4

Compare and contrast the features of parallel programming languages such as
OpenMP and CUDA

CO5

Write parallel programs using OpenMP and CUDA

CO6

Judge efficiency trade-offs among alternative parallel computing architectures for an
efficient parallel Application design

CO7

Analyse performance parameters such as speed-up, efficiency for parallel programs
against serial programs

Multicore Architectures

Programme Name :

M. Tech. Construction Technology and Management

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1

Acquire knowledge of construction materials, construction management, project management, contract
legal requirement and management of funds.

2

Innovate in technology development, engineering system implementation and interact with their peers
in other disciplines in industry and society.

3

Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report/document

Course Outcomes
S.No

Course
Code

Course Name

Course
Outcome CO Statement

CO1
CO2

1

2

CLE5017

CLE5018

Construction
Practices and
Equipment

Modern Construction
Materials

Identify the suitable techniques to construct the structure based on site
condition
Prepare the work schedule for any type of super structure construction.

CO3

Identify the techniques to implement in construction of embankment, retaining
wall, breast wall in hill road.

CO4

Identify the suitable method and equipment to construct a Road, Dams,
Harbour, River work and pipelines.

CO5

Prepare a suitable plan for erection of new plants like Batching and mixing
plant, Ready mix concrete plant at site.

CO6
CO1
CO2
CO3

Manage and maintain the equipment and its cost control
Compare the properties of most common and advanced building materials
Explain the role of metals and alloys in construction industry
Identify the required architectural materials for various buildings

CO4
CO5
CO6
CO7
CO1

3

CLE5019

Construction
Planning and
Scheduling

CO2
CO3
CO4
CO5
CO6

4

CLE5020

Contract and
Administration
Planning

5

CLE5021

Construction
Economics and
Finance

Explain the role of polymers in construction industry
Outline various smart materials suitable for structures
Describe various properties and applications of chemical and mineral
admixtures
Explain the properties and applications of special concrete
Understand the importance of construction planning and organizational
cultures.
Distinguish the relationship between strategic planning and project planning.
Compute critical path, slack and floats for a given network diagram.
Describe the advanced scheduling techniques
Prepare various types of Project Information using Database Management
Systems.
Create scheduling for material, equipment and manpower requirements to
execute the project.

CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4

Estimate costs associated with different construction projects
Explain the various types of construction contracts and their legalaspects.
Understand the merits and demerits of a contract form
Identify and develop the stages of a tender;
Understand legal recourse when a contract fails
Categorise legal aspects of a contract
Understand the tax laws
Understand and apply labour regulations to construction industry
Understand the Economics in civil engineering
Understand the concept of alternatives for decision making
Analyse financial returns
Evaluate the value added tax

CO5

Understand the concept of financial management, construction costing and
financial statement analysis

6

CLE5022

Supply Chain
Management (SCM)

Computer
Application
In Infrastructure
Management
7

8

CLE5023

Organizational
MGT6001
Behaviour

CO1
CO2
CO3

Infer the concepts of supply chain management
Design supply chain networks using recognized frameworks
Identify bottle necks in a supply chain.

CO4

Design cost effective and technical feasibile Supply chains that are sustainable
and is socially responsible

CO5

Evaluate the competitive prices for products delivered and add value to every
aspect of the supply chain

CO6

Implement ERP and other modern digital tools in industries

CO1

Understand digital tools to construction practice.

CO2

Apply techniques to optimize solutions.

CO3
CO4
CO5
CO6
CO7
CO1

Describe and model list of items of work and bill of quantities.
Integrate technology through computer program in construction.
Design and construct industrial applications through automation.
Apply linear project in construction like roads.
Evaluate integrated solutions.
Explain the nature and scope of organizational behaviour

CO2

Understand the interplay of psychology, sociology and social psychology to
understand behaviour

CO3

Understand the concepts and factors that influence organization behaviour.

CO4

Apply group theories, understand group dynamics and behaviour theories for
organizational development.

CO5

Understand the different types of leadership

CO6

Determine effectiveness of an organization and evolve reward systems that
elevate the performance of the individual and team

CO7

Understand change and be prepared and prepare team members to be able to
embrace the change

CO1

Explain the principles of project life cycle and role of project managers.

CO2

Discuss the modern trends in the project management and solve the project
risks on organization.

CO3
9

CLE6026

Construction
Personnel
Management

CO4
CO5
CO6
CO7
CO1
CO2
CO3

10

CLE6027

Quality Control and
Safety

CO4
CO5

11

CLE6028

Project Formulation
and Appraisal

Understand the human resources planning and policies through proper
selection and training methods
Apply the different strategies and approaches used in the resolution of
conflict
Analyze the Organizational Behaviour related to group dynamics and team
working
Identify labour welfare measures and the laws related to labour welfare
measures.
Apply the principles and techniques of human resource management and
solution to personnel issues of typical case problems
Explain the importance of quality and quality management methods in
construction.
Construct the appropriate quality control chartsand discuss the role of such
charts in monitoring a process.
Develop an appropriate quality assurance plan to assess the ability of the
service to meet its required national and international quality standards.
Apply the concepts of quality assurance and control techniques in
construction.
Identify the causes, investigations and prevention of accidents in the
construction jobsite.

CO6

Discuss about the various laws related to construction safety and worker's
compensation insurance premium.

CO7
CO1
CO2
CO3

Create the awareness about the role of safety in all the levels of management
Explain the aspects tobe considered when evolving the project life cycle
Understand the various steps and FEED studies
Identify the factors that will impact the time value of money

CO4
CO5

12

CLE6029

Infrastructure
development and
BOT, BOOT
Projects

CO6

Understand the various factors that affect the financing structure of a project
and identify suitable financing models and financing agencies

CO7

Understand implication of various infrastructure development models

CO1

Interpret the polices available in central and state governments of India and
their application in infrastructure development.

CO2

Discuss the challenges in privatization of water supply, power and road
transportation Infrastructure in India

CO3

Apply the concepts of project appraisal techniques for the development and
management of public infrastructure projects and determine feasible project
milestones.

CO4

Assess the various risks on infrastructure privatization and identify methods
for the management of risks.

CO5

Describe the interplay between engineering project, infrastructure
management and sustainability in the complex real-world situations

CO6

Identify the principles of strategic planning and risk analysis in successful
project and infrastructure management

CO7

Explain the case studies of International projects and select project
management practices to meet the needs of stakeholders

CO1
13

CLE6030

Estimating,
Tendering and
Bidding

Identifiy the factors that affect operational expenses during formulation of the
project
Select various risks when appraisal of a project at various stages

CO2
CO3
CO4

Prepare the project cost estimation and detailed estimate for getting approval
of projects.
Determine the rate for an item of work in a project by using a standard
method.
Prepare a detailed specification as per available drawing and detailing
Prepare a tender document for a budget sanctioned project.

14

CLE6031

Formwork for
Concrete Structures

CO5

Identify the suitable construction contract method and able to prepare the
contract document.

CO6

Identify the suitable bidding models and also estimate the overhead charges in
a project

CO1

Evaluate the detailed planning of form works used for construction of
different structures

CO2
CO3
CO4
CO5

15

16

CLE6032

CLE6033

Prefabricated
Techniques and
Management

Green Building and
Energy Management

CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Identify the suitable Materials for Formwork
Estimate the various loads on the formwork and its accessories
Design the form works for construction of different structures
Execute the different techniques used for construction and erection of form
work.
Analyse the form work for shell type structures
Evaluate the detailed planning of Slip Forms and Scaffolds
Describe various structural systems and standard organizing requirements.
Identify and differentiate structural behaviour of building elements.
Design building elements and applications.
Identify and describe working principles of various joints.
Identify and describe working principles of various connections.
Apply principles and describe assembling process.
Identify and describe various tools in assembling and erection of buildings.

CO1

Understand the concepts and factors influencing green building concepts,
systems and energy management.

CO2

Impact of indoor environmental quality on occupant well-being and comfort
relevant to 21st century in India

CO3

Identify and compare existing energy codes, green building codes and green
rating systems.

17

18

19

CLE6034

Automation in
Construction Industry

CLE6035

Construction
Techniques of Steel
and Concrete
Composite Structures

CLE6036

Construction
Techniques of Deep
Foundations

CO4

Understand the fundamentals of energy and energy production systems
pertaining to residential, commercial, institutional and public buildings.

CO5

Apply conservation and maintenance measures.

CO6

Demonstrate the energy management of electrical equipment and appliances
in buildings

CO7

Understand low embodied energy industrial and building materials and
cost effective building technologies

CO1

Understand the application of building management system and automation in
on and off site projects.

CO2
CO3
CO4
CO5
CO1
CO2
CO3

Solve the construction issues through robotic techniques.
Understand construction Information processing
Understand the concepts ofcommunication and office automation system
Apply robotics in Construction
Understand the behaviour of steel-concrete composite members
Perform limit state design for steel structures
Identify suitable connections in steel structures and provide connection details

CO4

Prepare and propose suitable construction sequence and techniques for framed
industrial structures

CO5
CO1

Identify and propose suitable materials for sandwich constructions
Understand the various types of deep foundations.

CO2

Identify the various methods and techniques involved in construction of deep
foundations

CO3

Identify the various equipment involved in construction of deep foundation.

CO4

Understand the management and safety requirements in construction of deep
foundations.

CO5

Understand the concept of sheet piles, coffer dams and reinforced earth walls

20

21

22

CLE6037

CLE6004

CLE6008

Flexible and Rigid
Pavements

Repair and
Rehabilitation of
Structures

Environmental
Impact Assessment

CO1

Evaluate the suitability of soil for being used as subgrade for pavements and
propose methods to prepare a stable subgrade.

CO2

Select the bitumen that is suitable for pavement in a particular site and design
the flexible pavement mix.

CO3
CO4
CO5
CO6
CO7
CO1

Design a flexible pavement using IRC and Asphalt Institute methods.
Evaluate materials for their suitability in using for rigid pavements.
Design a rigid pavement using IRC method.
Describe methods of flexible and rigid pavement construction.
Identify and measure pavement distresses and design overlays
Explain the role of the maintenance engineer

CO2

Describe the causes of deterioration of concrete, steel, masonry and timber
structures

CO3
CO4
CO5
CO6
CO7
CO1

Identify the effect of corrosion on structures
Explain the NDT techniques to assess the condition of the structures
Describe various properties and applications of repair materials
Explain the techniques for repairing
Discuss the Strengthening of distressed buildings
Explain the philosophy and art of environmental management systems

CO2

Understand the role of government in approving the projects and the laws to
be enforced

CO3

Apply the mechanism of EIA for Project Appraisal, Decision making and
Implementation

CO4

Identify the methods in handling the data collected during the EIA processes

CO5

Understand the impacts that could occur for physical, biological and human
resources by the project

CO6
CO7

Draft complete EIA report
Assess environmental assessments and auditing

CO8

Differentiate between theory and practice for writing a EIA report

CO1

Understand techniques, skills, and modern scientific and technical tools
necessary for professional practice of occupational safety and health;

CO2
23

CLE6013

Occupational Health
and Industrial Safety

CO3
CO4

24

25
26

CLE6022

MAT5005
ENG5001

Urban Planning and
Sustainability

Advanced
Mathematical
Methods

Identify and solve occupational safety and health problems
Understand professional and ethical responsibility in occupational safety and
health;
Design and conduct survey/investigations, as well as to analyse and interpret
data in the field of occupational safety and health;

CO5

Demonstrate knowledge of the contemporary issues surrounding occupational
safety and health

CO1
CO2
CO3
CO4
CO5
CO6
CO7

Explain the aspects to be considered when planning a city
Examine the impact of a plan on the environment
Identify the factors that will by knowing existing theories of planning
Understand the requirements institutional bodies
Understand various aspects of sustainable infrastructure and plan development
Understand the various factors affect the urban structure
Understand requirements of smart city

CO1

Distinguish and analyse a variety of tools for solving linear systems and
finding eigenvalues of these systems.

CO2
CO3

Derive and use the numerical techniques needed for the solution of a given
engineering problems
Understand and correlate the analytical and numerical methods

CO4

Demonstrate their ability to write coherent mathematical proofs and scientific
arguments needed to communicate the results obtained from differential
equation models

CO5
CO1

Demonstrate the understanding of how physical phenomena are modelled by
partial differential equations
Enhance the listening and comprehending skills of the learners

Fundamentals of
communication skills

27

28
29

ENG5002

FRE5001
STS5001

30

STS5002

31

SET5001

32

SET5002

Professional and
Communication
Skills

Francais fonctionnel
Softskills
Softskills
Science, Engineering
and Technology
Project - I
Science, Engineering
and Technology
Project - II

CO2
CO3
CO4

Acquire speaking skills to express their thoughts freely and fluently
Learn strategies for effective reading
Write grammatically correct sentences in general and academic context

CO1
CO2

Develop technical writing skills like writing instructions and transcoding to
excel in professional environment
Improve inter-personal communication skills
Develop problem solving and negotiation skills
Learn the styles and mechanics of writing research reports
Cultivate better public speaking and presentation skills
Apply the acquired skills and excel in a professional environment
To Identify in French language the daily life communicative situations via
personal pronouns, emphatic pronouns, salutations, negations, interrogations
etc
To communicate effectively in French language via regular / irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4

To understand and demonstrate the comprehension of some particular new
range of unseen written materials.

CO5
CO1

To demonstrate a clear understanding of the French culture through the
language studied.
Enabling students to know themselves and interact better with peers.

CO1

Enabling students enhance knowledge of relevant topics and evaluate the
information

CO1

To motivate the students in research and encourage them to publish their
research work in conferences and reputed journals

CO1

To motivate the students in research and encourage them to publish their
research work in conferences and reputed journals

CO5
CO1
CO2
CO3
CO4
CO5

33

CLE6099

Masters Thesis

CO1
CO2
CO3

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints
Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem

CO4
CO5
CO6
CO7

Conduct experiments / Design & Analysis / solution iterations and document
the results
Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products / solution
Document the results in the form of technical report / presentation

Programme Name :

M. Des Industrial Design

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issue
PO_02: Having ability to design a component or a product applying all the relevant standards and with realistic constraints,
including public health, safety, culture, society and environment.
PO_03: An ability to design and conduct experiments, as well as to analyse and interpret data.
PO_04: Having problem-solving ability solving social issues through design.
PO_05: Having a clear understanding of professional and ethical responsibility
PO_06: Having creativity and design thinking capability
PO_07: Having a good cognitive load management skills related to project management and finance
PO_08: Having virtual expression and digital foot printing ability

Program Specific Outcomes
1
2

Apply advanced concepts, theories of industrial design and learn 2D/3D simulation techniques for
providing solutions to industrial problems.
Design and develop innovative products through World class research works.

Course Outcomes

S.No

1

2

3

Course
Code

ENG5001

ENG5002

FRE5001

Course Name

Fundamentals of Communication
Skills

Professional and Communication
Skills

FRANÇAIS
FONCTIONNEL(FUNCTIONAL
FRENCH)

Course
Outcome CO Statement
CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatical correct sentences in general and academic writing

CO5

Develop technical writing skills like writing instructions, transcoding etc

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

Remember the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc.

CO2

Create communicative skill effectively in French language via regular / irregular verbs.

CO3

Demonstrate comprehension of the spoken / written language in translating simple sentences

CO4
CO5
CO1

4

MDE6013

DESIGN MANAGEMENT AND
PROFESSIONAL PRACTICE

CO2
CO3
CO4
CO1

5

GER5001

Deutsch für Anfänger

SET – I

CO3

Apply the German language skill in writing corresponding letters, E-Mails etc.

CO4

Create the talent of translating passages from English-German and vice versa and to frame
simple dialogues based on given situations.

CO3
CO4
CO1
CO2

7

8

SET5002

STS5001

SET – II

Essentials of Business Etiquette
and problem solving

Develop working relationships using teamwork and leadership skills
Critically reflect on experience of significant managerial responsibility on setting up a design
firm.
Create the basics of German language in their day to day life. Understand the conjugation of
different forms of regular/irregular verbs.
Understand the rule to identify the gender of the Nouns and apply articles appropriately.

CO2
SET5001

Demonstrate a clear understanding of the French culture through the language studied.
Ability to demonstrate a high degree of professionalism characterized by initiative and
creativity.
Express ideas effectively and communicate information appropriately and accurately using a
range of media including ICT.

CO2

CO1

6

Understand and demonstrate the comprehension of some particular new range of unseen
written materials

CO3

Carried out inside the university, in any research area corresponding to their curriculum
Publications in the peer reviewed journals / International Conferences will be an added
advantage
It motivates and encourage research culture in the young minds of graduate engineers
Students are made aware of plagiarism checking and they are advised not to exceed more
than 12% as per the academic regulations.
Carried out inside the university, in any research area corresponding to their curriculum
Publications in the peer reviewed journals / International Conferences will be an added
advantage.
It motivates and encourage research culture in the young minds of graduate engineers

CO4

Students are made aware of plagiarism checking and they are advised not to exceed more
than 12% as per the academic regulations.

CO1

Enabling students to use relevant aptitude and appropriate language to express themselves

CO2

To communicate the message to the target audience clearly

CO3

The students will be able to be proficient in solving quantitative aptitude and verbal ability
questions of various examinations effortlessly

9

10

STS5002

MDE
6099

Preparing for Industry

MASTERS THESIS

CO1

Enabling students to use relevant aptitude and appropriate language to express themselves

CO2

To communicate the message to the target audience clearly

CO3

The students will be able to be proficient in solving quantitative aptitude and verbal ability
questions of various examinations effortlessly

CO1

Considerably more in-depth knowledge of the major subject/field of study, including deeper
insight into current research and development work.

CO1

The capability to use a holistic view to critically, independently and creatively identify,
formulate and deal with complex product design issues.
A consciousness of the ethical, social, and cultural aspects of research and development
work.
Ability to understand the basic elements and principles of form.

CO2

Ability to create abstract forms.

CO3

Ability to create complex forms in different mediums

CO4

Understanding the importance of textures in a form

CO5

Understanding the importance of color in a form.

CO6

Ability to generate forms using metaphors.

CO1

Ability to carry out product development process and the concept of prototyping.

CO2

Ability to generate design solutions using various creativity techniques.

CO3

Ability to use different mediums for concept generations.

CO4

Ability to do rapid prototyping.

CO1

Culture and its relations to design

CO2

Creativity methods and function complex analysis

CO3

Principles of desig

CO4

Design responsibilities

CO1

. Ability to carry out product design through proper observation.

CO2

Ability to generate design concepts for different types of users.

CO3

Understanding the cognitive, morphological process inherent in applying form analogies.

CO4

Ability to do implement sustainable design and to evaluate the prototype

CO1

Ability to understand the applications of ergonomic principles in industrial design.

CO2
CO3

11

12

13

14

15

MDE5001

MDE5002

MDE
5003

MDE5007

FORM AND COLOUR
STUDIES

DESIGN METHODOLOGY

ART, DESIGN AND SOCIETY

INDUSTRIAL DESIGN

BASIC ERGONOMICS

MDE
5005

16

17

MDE5008

MDE
6021

COMPUTER AIDED PRODUCT
DESIGN

HUMAN FACTORS IN
DESIGN

CO2

Knowledge of the mechanics of human body.

CO3

Knowledge of the human body motions and limitations.

CO4

Understanding effect of environmental factors on human behaviour

CO5

Knowledge to analyse the non-tangible human factors.

CO6

Applying the principles of ergonomics in HCI and HMI.

CO1

Digital prints

CO2

3D Modelling.

CO3

Realistic rendering.

CO4

Portfolio design

CO1

Ability to consider human factors and limitations in designing consumer/industrial products,
workplaces and work environment.

CO2

Understanding the concepts of applied anthropometry, workplace design and the ergonomics
aspects in various environmental conditions.

CO3

Exposure to digital Human modelling.

CO4

Ability to apply human factors in various environments and considering human factors in
human errors & accidents.

CO1
18

19

20

21

MDE6018

MDE
6022

MDE
6003

MDE6023

MEDICAL PRODUCT DESIGN

TRANSPORTATION DESIGN

SUSTAINABLE PRODUCT
DESIGN

SMART PRODUCT DESIGN

CO3

Apply design knowledge in observation and idea generations.
Apply design principles pertaining to medical field for designing and developing medical
products
Apply standards pertaining to medical field for designing and developing medical products.

CO1

Will gain the aesthetic sensibility in automobile design as well as manufacturing constraints.

CO1

Ability to explore new emerging sustainable technologies.

CO2

Ability to explore sustainable materials and sustainable product packaging

CO3

Ability to make sustainable food cutleries and recyclable product designs

CO4

Ability to work on sustainable energies and vehicles.

CO1

. Understanding the evolution of smart products.

CO2

Ability to generate design concepts using smart product components.

CO3

Understanding the smart eco system.

CO4

Ability to integrate IOT in new products and to evaluate the prototype.

CO2

22

MDE
6005

DESIGN STRATEGY AND
INNOVATION

CO1

Students learn how to integrate design-led strategies into existing practice in business,
government agencies, social enterprise and communities.

23

MDE
6006

SERVICE DESIGN

CO1

Students should be able to carry out innovative service designs through designing,
prototyping and testing.

USER EXPERIENCE DESIGN

CO1

Will be knowing the experiential practices of product and services

DESIGN WORKSHOP

CO1

Learn relevant approaches, hands on experience and skill development

CO1

Ability to carry out users’ requirement through proper observation.

CO2

. Ability to generate design concepts for different types of users.

CO3

. Understanding the cognitive process of humans in interactions

CO4

. Ability to prototype, test, and design the required interactions.

CO1

Ability to design furniture’s and home based decors on DIY standards and methodology

CO2

Ability to design less complex DIY products and products using recycled materials

CO3

Ability to design DIY games

CO4

Ability to design Lay flat DIY Products out of metal.

CO1

Understanding the intercultural influence in design.

CO2

Understanding the religious influence in design

CO3

Ability to adapt to new perceptions in design.

CO4

Understanding the business practice with cultural constraints.

CO1

Ability to identify the properties and usage of thermoplastics and thermosetting plastics
Understanding various selection and applications with limits & advantages of molding
processes
Ability in recognizing various manufacturing processes and assembly techniques with the
concept of structure and costing

24
25

26

27

28

MDE
6007
MDE
6008

MDE6024

MDE
6025

MDE
6026

INTERACTION DESIGN

DIY DESIGN

CULTURE EMBEDDED
DESIGN

CO2
29

30

MDE5004

MDE
6027

NATURE OF MATERIALS
AND PROCESSES

NEW TECHNOLOGIES FOR
DESIGN

CO3
CO4

Understanding various industrial finishes for plastics, wood and metals with the
understanding of natural materials.

CO1

Ability to create real time design modification using data visualization.

CO2

Ability to create virtual simulations and walk throughs of various models

CO3

Ability to make product models using new manufacturing technologies like 3D printing and
Laser cutting.

31

32

MDE6020

MDE
6014

Product Detailing

DESIGN COMMUNICATION

CO4

Ability to create high fidelity models with high quality renders

CO1

Ability generate parts using modelling techniques

CO2

Ability to create Reverse engineering of a given component

CO3

Ability to make Assembly and 2d drawings of the models

CO4

Understanding to make draft for mould manufacturing

CO5

Ability to make high fidelity model

CO6

Ability to use rapid manufacturing techniques to create prototype

CO1

Describe the typical process of how visual design artifacts are created.

CO2

Both receiving and delivering constructive criticism.

CO3

Develop a personal sense of aesthetic judgment, appreciating the spectrum between
subjectivity and objectivity in design.

33

MDE
6015

INTEGRATED DESIGN
RESEARCH

CO1

Develop a holistic understanding of the area of design research

CO2

34

MDE
6028

CREATIVITY AND
INNOVATION

CO1
CO2

Carry out design research effectively and efficiently.
Students will develop skills in creativity and become comfortable with ‘out-of-the-box’
thinking.
Students will learn to apply creativity for innovative design solutions.

CO1

Understanding the significance of craft and creative process in Industrial Design

CO2

Ability to bring craft to industrial design for exploring form

CO3

Understanding the history of craft and various Indian traditions

CO4

Understanding the Postmodern interpretation of craft and its value in various Indian markets

CO2

Explain the Principles of Interface Design, Navigation design and Interaction design.

CO3

Ability to apply design process of Human-Centred Interactive systems

CO4

Possess knowledge of PACT: A framework for designing interactive systems and
demonstrate its application as case study

CO5

State Experience design guidelines

CO6

Proficient in use of software tools to Create, Build and Test the designed prototypes to check
its effectiveness.

35

MDE
6017

Craft, Creativity and PostModernism

Programme Name :

M.Tech – Automotive Electronics

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1

Apply advanced concepts of Automotive Electronics to design and develop components and systems for
applications in automotive systems.

2

Use state-of-art hardware and software tools to experiment the automotive electronics systems to solve
industry and real-world problems.

3

Independently carry out research on diverse Automotive Electronics strategies to address practical
problems and present a substantial technical report.

Course Outcomes

Sl.No

Course
Code

Course Name

1 ECE5071

Sensors and Engine
Management Systems

2 ECE5072

Microcontrollers for
Vehicular systems

CO no.
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
CO4

CO Statement
Comprehend the concepts of ECU design for automotive applications
Analyse response of Transducers and sensors for automotive applications
Understand the various after treatment and alternative fuels based systems.
Comprehend the operation of petrol engine management systems.
Understand the operation of automotive sensors and fuel injection systems.
Comprehend the Electronic control unit of chassis and body
Illustrate the various Automotive subsystems
Design and implement sensor and ECU related projects
Understand the basic concept of microcontroller

Write programs for solving problems using 8051 Microcontroller.
Comprehend the various ARM architecture features

Describe the architecture of Cortex-M.

CO5
CO6
CO7
CO1

Electric and Electronic
3 ECE5075 Power Systems for
Vehicles

CO2
CO3
CO4
CO5
CO6

Design and implement various electrical outlet systems for vehicles

CO1

Understand the modelling aspects involved in the design of the
physical system for vehicle applications

CO2

Identify the steady state and transient response of the different order of
the system, analyse its performance and compute error coefficients.
Evaluate the stability of the system in frequency domain

CO4
CO5
CO6
CO7

5 ECE5074

Automotive networking
and protocols

Have an overview of the types of ARM cores in the market and to
make a suitable choice for an application.
Comprehend various Microcontroller for powertrain and body
electronics
Interpret the electrical wiring, circuit diagram for automotive
applications
Understand the role of batteries in vehicles
Develop a charging system for vehicles
Understand the starter and ignition systems in vehicles
Demonstrate knowledge on lighting systems for vehicles.
Comprehend the passive restraint systems and electrical accessories in
vehicles

CO7

CO3
Vehicle Control
4 ECE5073
Systems

Perform ARM processor based experiments using Embedded C
programming tool.

CO1
CO2

Design a controller for automotive application using
MATLAB/SIMULINK
Comprehend the Classical controller design
Identify the state space design methods like SISO, etc.
Explain the stability test procedure and get introduced to digital
controller design.
Illustrate the basics of automotive networking and protocols
Comprehend the general protocols and their usage in automotive
sector

CO3

Understand the LIN protocol and implement inconvenience feature
applications

CO4

Design and implement CAN protocol for chassis and power train
applications
Understand the concepts of time triggered protocols and it’s usage in
automotive field

CO5
CO6
CO7
CO8
CO1

Digital Signal Pro
6 ECE6069 cessing and its
Applications

Determine the techniques to perform analog to digital and digital to
analog conversion process

CO3

Design adaptive filters based on the signal processing and
communication concepts

CO4

CO6
CO7

Data Acquisition and
Signal Conditioning

Design node to node communication using LIN, CAN protocol and
also implement the ECU communication using CAN analyzer
Gain insight into digital models and algorithms to process the signals,
after due conversion of signals from analog to digital

CO2

CO5

7 ECE6071

Design and implement in media-oriented system transport protocol
applications
Understand flex ray protocol and their usage in safety critical
applications

CO1
CO2
CO3

Analyse the signal spectrum from the received signal and modulation
scheme suitable for information transmission
Determine the statistical properties of the signal
Find different ways of minimizing the number of bits, needed to
represent a given amount of information
Find methods to minimize the probability of communication errors,
without affecting the rate of communication process
Understand the basics of amplifier for designing circuits
Design the circuits using amplifiers for automotive applications
Estimate drift in resistors over a period of time and also to learn nonlinear signal processing techniques

CO4
CO5
CO6
CO7

Automotive Power
8 ECE6072 Electronics and motor
drives

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

9 ECE6074

Alternative Drives,
Traction and controls

CO4
CO5

10 ECE6073

CO6
CO7
CO1
CO2

Design different converter like ADC, DAC and voltage to frequency
converter
Gain knowledge about interference, grounding and its effects the
circuitry
Understand the data operation of loggers, data acquisition boards and
software for acquiring the samples
Describe different standards like RS232, GPIB which will be used for
interfacing with the DAQ boards
Understand the operation of power semiconductor devices
Understand the operation of AC-DC converters at different loads
Understand the operation of three phase inverters
Design different converters: buck, boost and buck-boost converters
Understand the concepts of ultracapacitor and its usage in automotive
field
Describe the different speed control methods of induction motors
Give details about the operation and characteristics of different motors
Design and implement power electronics circuits for automotive
applications
Understand automotive electrical systems
Suggest an alternate vehicle technology
Understand the difference in electric motors and IC engines for
propulsion in automobiles
Describe the charging systems for different storages devices
Understand the types of motors used and control mechanism involved
for these types of motors in vehicles
Explain the various architectures for Hybrid electric vehicles
Understand the need of fuel cells and use them for hybrid vehicles
Apply the knowledge of various autosar standards
Analyze autosar codes

AUTOSAR and ISO
Standards for
Automotive Systems

CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

Soft Computing
Techniques for
11 ECE6075
Automotive
Applications

Gain knowledge about working mechanism of convolution neural networks.

CO5

Explore recent trends in Convolution Neural Network in Automotive
applications

CO7
CO8
CO1
CO2
CO3
Automotive EMI and
EMC standards

Identify the essentials components of Soft Computing in automotive
applications
Gain knowledge about working mechanism of Feed forward neural
networks.
Comprehend the importance of Radial basis neural network and its
applications to solve real life problems.

CO4

CO6

12 ECE6076

Apply the AutoSAR – Implementation Integration
Analyze the AutoSAR – System Services
Implement CAN programming concepts through Autosar
Analyze the ISO/TS 16949 standards
Know the implementation aspects of ISO/TS 16949 standards

CO4
CO5
CO6
CO7

Understand the fundamentals of fuzzy sets and operations associated.
Understand the ability to apply Fuzzy rules for decision making in various
real-time scenarios.
Design and Implement various neural ,fuzzy and gentric algorithms for
automotive ralted appications.

Comprehend the concepts of power, signal and ground
Develop and understand ` the concepts of antennas and transmission
lines in EMC
Understand the concepts of electric, magnetic and electromagnetic
fields
Reproduce the testing methods adopted for conducted and radiated
emissions
Understand the effects of cable and harnessing in EMI and EMC
Explain about the vehicle generated noise
Understand the issues of EMC in vehicles and various test methods for
ESD

Vehicular information
13 ECE6077 and communication
systems

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

Parallel Programming
using Multicores and
14 ECE6078
Graphical Programming
Units

CO4
CO5
CO6
CO7
CO8
CO1
CO2

Open source hardware
15 ECE6079 and software system
design

CO3
CO4
CO5
CO6
CO7

Understand the data processing in motor vehicles.
Comprehend the networking in automotive.
Gain knowledge about the information & communication
Understand the ECU recording equipment and Parking systems
Explore the sound system for automotive
Understand the Positioning and Map Matching for vehicles
Understand the Route Planning and Route Guidance techniques for automotives
Design and implement vehicular information and communication system.

Understand the basic concepts of multi-core architecture
Demonstrate knowledge of the core architectural aspects of Parallel
Computing
Develop efficient parallel algorithms and apply a suite of techniques
that can be applied across a wide range of applications.
Apply the concept of threading for large scale systems
Apply methods to support and manage virtualization.
Develop and implement the various Parallel Programming Concepts in
Linux Platform.
Analyze the gblockIdx and threadIdx.
Use Parallel programming techniques using multicores and graphical
programming units
Understand the importance of Open Source programming
Identify and apply appropriate server side programming for web based
applications
Understand various database operations
Comprehend the operation of different type of Socket programming
Understand the details of Raspberry Pi fundamentals and exploring
GPIO Interface
Develop and implement the various Raspberry Pi project
Explore GPIO Interface

16 ECE6080

Machine Vision System
for Automotive

CO8

Design and analyse system using open source resources

CO1

Understand the principle, advantages, limitation and possible application of
image processing in Automotive(CAT 1, A1, FAT)

CO2

Identify and apply the appropriate image processing techniques to image
segmentation, shape analysis and decision making(CAT2, FAT)

CO3

Understand various operational behaviour of Components in
Automation(CAT2,FAT)

CO4

Comprehend the operation of different type of Cylinder blocks, detecting
missing balls and behaviours (FAT)

CO5

Comprehend the details of sealing components, improper customization of
fuse box and testing an LCD panel.(FAT)

CO6
CO7
CO8
CO1
CO2
CO3
17 ECE6081

18 ECE6082

Automotive Fault
diagnostics

Emission control and
diagnosis

CO4
CO5

Develop and implement vision / manipulator interface (FAT)
Explore Automotive component testing tools
Implement machine vision system for automotives

Understand the basic concepts of fault diagnosis in automotive field.
Comprehend MIL for various automotive faults.
Have a brief idea of various sensors and assess ECU failures with the
help of oscilloscope
Comprehend the operation of fault-finding systems (OBD)
Identify and rectify the faults of automotive sensors and fuel injection
systems.

CO6

Analyze the various failure modes in Electronic control unit of chassis
and body units

CO7
CO1
CO2
CO3
CO4
CO5

Understand the concepts of Electrical systems fault diagnostics
Get details of the emission from automobiles
Analyze emission from Spark Ignition Engine
Analyze emission from Compression Ignition Engine
Explain about the exhaust emissions
Comprehend the Emission Control Legislation - I

19 ECE6083 Vehicle safety systems

20 ECE6084 Vehicle bodies

21 ECE6085 Engine peripherals

22 ECE6086

Vehicle security and
comfort systems

CO6
CO7
CO8
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

Comprehend the Emission Control Legislation - II
Understand about the Exhaust gas measuring techniques
Design and implement emission control and diagnostics
Understand the basic concept of vehicle safety
Understand the operation of braking system design and its operation
Understand the braking system for passenger vehicles
Know the working principle of ABS and traction control systems
Understand the concepts of braking systems for commercial vehicles
Understand the vehicle stabilization for commercial vehicles
Understand about the airbag system for passenger safety
Understand Road-vehicle systematics
Understand Vehicle bodies for passenger cars
Comprehend and analyze commercial vehicles bodies
Classify External lighting technologies
Classify Internal lighting technologies
Brief about Automotive windshield and window glass
Design the Windshield and rear-window cleaning systems
Get an Overview of Engine
Comprehend the techniques for Engine Cooling
Understand about Engine lubrication
Demonstrate knowledge on Air filtration
Comprehend the concepts of engine peripherals
Understand Turbochargers and superchargers for IC engines
Understand Emission reduction systems and exhaust gas systems
Design and implement the engine peripherals
Understand about locking systems
Understand the concept of theft-deterrent systems
Understand about the acoustic signalling devices

CO4
CO5
CO6
CO7
CO8

Demonstrate the knowledge about occupant-protection systems
Brief about power-window drives
Identify the technique for comfort and safety functions in the
passenger compartment
Understand about driver-assistance systems
Design and implement vehicle security and comfort systems

Programme Name :

M. Tech. Energy and Environmental Engineering

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1

Acquire in depth knowledge to design, analyse and evaluate the environmental systems from the global
and Indian perspective to provide sustainable solutions to the Environmental Engineering Problems

2

Develop model, analyze and system simulation for performance evaluation and optimization of energy
systems.

3

Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report

Course Outcomes

S.No

Course
Code

Course Name

1

CLE5004

Physicochemical,
Biological Principles and
Processes

2

CLE5005

Design of Water and
Wastewater Treatment
Systems

Course
Outcome

report / document

CO1
CO2
CO3
CO4
CO5
CO6

Understand the significance of water in the environment
Understand the mass transfer and transport of impurities in system
Understand the chemical kinetics and isotherm model.
Infer the significance of ecosystem and biodiversity
Understand the biochemistry and enzyme kinetics.
Understand the microbiological principles and degradation processes

CO1

Interpret the raw and treated water quality data to assess its suitability
for potential use in potable or recycled water supply systems and the
environment.

3

4

CLE5007

MEE5018

Environmental Quality
Monitoring

Renewable Energy
Technologies

CO2

Evaluate water quality guidelines and regulations to set water quality
targets and performance criteria for treatment plant design.

CO3

Describe suitable treatment processes and develop a water and
wastewater management plan.

CO4

Develop design criteria necessary for water and waste water
treatment unit operations and processes.

CO5

Design the physical, chemical and biological unit operations involved
in water and wastewater treatment.

CO6

Select the effective residual management system and methods.

CO7

Design various advanced treatment techniques used in water and
wastewater treatment

CO1

Understand the sampling techniques

CO2

Analyze the physicochemical and microbial qualities of water and
wastewater

CO3
CO4

Perform the sampling and analysis of water, air and soil
Analyse particulates and chemical air pollutant

CO5

Understand the standard methodologies for sampling and analysis of
samples

CO6

Examine the working principles of various instruments used in
environmental analysis

CO1

Understand the physical process involved in energy conversion of
renewable sources for different applications

CO2

Explain the working principles of different renewable energy based
systems.

CO3

Identify various parameters that influence the performance of
devices/processes.

5

MEE5019

Energy Audit,
Conservation and
Management

CO4

Understand the solar photovoltaic cell manufacturing techniques and
the components that are present in the photovoltaic system

CO5

Design a bio-gas anaerobic digester for the specific requirement using
different raw materials

CO6

Understand the site requirement for small hydro power plant and the
chose respective turbines based on head available

CO7

Select energy conversion methods for deriving power from oceans
such as wave, tidal and OTEC

CO1

Explain the various energy forms, energy consumption systems, and
different units of expressing energy.

CO2

Assess the professional energy audit procedure and standard format
of audit reporting.

CO3

Evaluate the energy consumption, identify the energy saving options
and techniques.

CO4

Analyse of energy conversion in various systems to evaluate its
operating efficiency and arrive at energy saving opportunities.

CO5
CO1
CO2
6

CLE6005

Solid and Hazardous
Waste Management

CO3
CO4
CO5
CO6

Evaluate economic analysis of financial viability of the project
Explain the collection, transfer, and transport of municipal solid
waste
Understand the design and operation of a municipal solid waste
landfill
Design the operation of a resource recovery and waste-to-energy
facility
Evaluate the production, clean up and disposal of hazardous wastes
Sample and characterize the solid and hazardous waste
Understand the health and environmental issues related to solid and
hazardous wastes

CO7
CO1
CO2
7

CLE6006

Environmental
Geotechnology

CO3
CO4
CO5

8

CLE6007

Energy, Environment and
Climate Change

Understand the terrestrial eco-system comprising of 3 principal
components: Energy, Environment and Climate Change

CO2

Comprehend a global picture of the inter-relatedness of the EnergyEnvironment-Climate system

CO3

Assess as qualified professionals, the perturbing effects of human
activities on the earth’s climate

CO5
CO6
CO1
CLE6008

Environmental Impact
Assessment

Select the suitable liner materials for protecting the ground and
groundwater from leachates
Demonstrate the remediation of hazardous waste and contaminated
soil
Employ suitable soil testing methods and ground improvement
techniques for contaminated site

CO1

CO4

9

Apply the steps in waste reduction at source, collection techniques,
resource recovery / recycling, transport and disposal options
Apply the principles of geotechnical engineering aspects in waste
disposal
Choose suitable site for waste disposal

CO2
CO3

Predict emerging climate change trends globally as well as within the
Indian Subcontinent
Understand environmental impacts on a local, regional and global
scale.
Implement the policies at the decision-making level on the use and
appropriateness of extant technologies.
Explain the philosophy and art of environmental management
systems
Understand the role of government in approving the projects and the
laws to be enforced
Apply the mechanism of EIA for Project Appraisal, Decision making
and Implementation

CO4

Identify the methods in handling the data collected during the EIA
processes

CO5

Understand the impacts that could occur for physical, biological and
human resources by the project

CO6
CO7
CO1
CO2
10

CLE6009

Air and Noise Pollution
Control

11

CLE6010

Advanced Wastewater
Treatment

12

CLE6011

Mathematical Modeling in
Environmental
Engineering

Draft complete EIA report
Assess environmental assessments and auditing
Describe the main chemical components and reactions in the
atmosphere
Classify established methods for monitoring and modeling spatial and
temporal patterns of pollution

CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4

Assess the environmental impacts of atmospheric pollution
Analyze the effect of air and noise pollution
Evaluate the scientific basis underlying in controlling of air pollutants
Select suitable measures for noise pollution control
Understand the conventional treatment units and processes
Analyse of role of microorganisms in wastewater treatment
Examine the Biological Nutrients removal
Examine Nutrients removal by chemical process

CO5

Demonstrate the Wastewater reuse, recycling and disposal of treated
effluents

CO1

Understand the mathematical models that can be used to solve
environmental problems

CO2

Select material balance models for conservative and nonconservative systems

CO3
CO4

Formulate and evaluate boundary value problems
Formulate and evaluate complex Environmental Problems

13

CLE6012

Remote Sensing and GIS
Applications

CO5

Interpret the results of modelling within the context of its capabilities
and limitations to address critical issues

CO6
CO1

Analyse the modelling environmental system methods and techniques
Infer the Indian remote sensing satellites and their platforms.

CO2

Present available GIS and Remote Sensing software like ARC GIS,
QGIS and ERDAS Imagine.

CO3
CO4
CO5

Develop the Digital Elevation Model (DEM).
Analyse the land use and land cover to develop NDVI and EVI
Generate of spectral library.

CO6
CO1
CO2
14

15

CLE6013

MEE5006

Occupational Health and
Industrial Safety

Solar Energy
Technologies

Understand the Importance of GIS and Remote Sensing in
Environmental Management
Understand techniques, skills, and modern scientific and technical
tools necessary for professional practice of occupational safety and
health;
Identify and solve occupational safety and health problems

CO3

Understand professional and ethical responsibility in occupational
safety and health;

CO4

Design and conduct survey/investigations, as well as to analyse and
interpret data in the field of occupational safety and health

CO5

Demonstrate knowledge of the contemporary issues surrounding
occupational safety and health

CO1

Estimate and assess the solar thermal radiation input for the solar
thermal collectors and panels

CO2

Understand the working of solar water heater based on heat transfer
analysis.

CO3

Identify various parameters that influences the performance of
devices/processes.

CO4

Understand the fundamentals of solar air heater based on heat transfer
analysis and basics of concentrating collectors.

CO5

Understand the basics of solar photovoltaic cell and PV cell
configurations.

CO6
CO7
CO1
CO2
CO3
16

MEE5020

Alternative Fuels

CO4
CO5
CO6
CO7
CO1
CO2

17

MEE6050

Power Plant Engineering

Apply the alternative fuels in SI and CI engines
Construct a fuel cell using hydrogen and Producer gas
Develop hybrid vehicles running on fuel cell and electrical energy
Analyze different power generation types and power generation
cycles
Know about the types of boilers being used in various industries and
their applications
Evaluate the performance of power plants

CO4

Describe various turbines used for power generation and their
governing methods

CO1
MEE6051

Understand the Conversion of oil into biodiesel by transesterification
process

CO3

CO5

18

Design a standalone PV systems based
Develop mini projects based on solar thermal conversion
technologies
Examine the properties of the fuels
Understand the Conversion of biomass into liquid and gaseous fuels
Examine the operation of Hydrogen energy production and storage

Wind Energy Technology
CO2

Identify different devices used for operating and maintaining power
plant equipment
Assess the wind energy resources potential and site selection
techniques.
Understand the basics of the wind resources, wind energy
distribution, and utilization of wind energy.

CO3

Identify various parameters that influences the performance of
devices / processes using aerodynamic techniques.

CO4

Design a wind mill rotor and evaluate its performance.

CO5

Understand the basics of wind energy conversion systems and its
configurations.

CO6

Examine the site preference for wind farm and analysis of
environmental impacts.

CO7

Understand the applications of wind turbines technologies for some
specific energy requirements

CO1

Identify the specific parameters for optimization in workable systems

CO2

Compare different methods of power production and their limitation
in energy conversion

CO3
19

MEE6053

Energy Systems Modeling
and Analysis

CO4
CO5

20

MEE6054

Energy in Built
Environment

Evaluate inverse problems to determine optimized values for
maximization or minimization problems
Develop mathematical models for various energy systems and
components
Optimize energy systems and their related components

CO6

Analyze energy systems using dynamic programming techniques for
constrained optimization

CO7

Understand industry requirements and incorporate knowledge on
thermodynamic limits of system performance

CO1

Understand the various energy use and energy processes involved for
building comfort

CO2

Infer the knowledge on using proper passive techniques to achieve
amicable light energy in building

CO3

Understand the interaction of various external parameters influencing
the thermal performance in building envelopes through the walls

CO4
CO5

CO7

Select the energy requirements for lighting, air-conditioning, etc.
Select the energy conservation measures for proper ventilation in
buildings
Understand the management of indoor environmental requirements

CO1

Distinguish and analyse a variety of tools for solving linear systems and
finding eigenvalues of these systems.

CO2

Derive and use the numerical techniques needed for the solution of a given
engineering problems

CO3

Understand and correlate the analytical and numerical methods

CO4

Demonstrate their ability to write coherent mathematical proofs and
scientific arguments needed to communicate the results obtained from
differential equation models

CO5

Demonstrate the understanding of how physical phenomena are modelled
by partial differential equations

CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to
excel in professional environment

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO6

21

22

23

MAT5005

ENG5001

ENG5002

Advanced Mathematical
Methods

Fundamentals of
communication skills

Professional and
Communication Skills

Choose proper methodology for energy audit in order to conserve
energy in buildings

24

FRE5001

CO1

To Identify in French language the daily life communicative situations via
personal pronouns, emphatic pronouns, salutations, negations,
interrogations etc

CO2

To communicate effectively in French language via regular / irregular
verbs.

CO3

To demonstrate comprehension of the spoken / written language in
translating simple sentences.

CO4

To understand and demonstrate the comprehension of some particular
new range of unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through the
language studied.

CO1

Enabling students to know themselves and interact better with peers.

CO1

Enabling students enhance knowledge of relevant topics and evaluate the
information

Francais fonctionnel

25

STS5001

Softskills

26

STS5002

Softskills

27

SET5001

Science, Engineering and
Technology Project - I

CO1

To motivate the students in research and encourage them to publish their
research work in conferences and reputed journals

28

SET5002

Science, Engineering and
Technology Project - II

CO1

To motivate the students in research and encourage them to publish their
research work in conferences and reputed journals

CO1

Formulate specific problem statements for ill-defined real life problems
with reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and
document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products /
solution

29

CLE6099

Masters Thesis

CO7

Document the results in the form of technical report / presentation

Programme Name :

M.Tech. Embedded Systems

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1

Apply the advanced concepts of Embedded System Design with real-time constraints using advanced
Microcontrollers and FPGA based systems.

2

Use the cutting-edge technologies in both hardware and software, to solve real-world multi-disciplinary
problems and arrive at a viable solution.

3

Independently carry out research on diverse Embedded System strategies to address practical problems
and present a substantial technical report.

Course Outcomes

Sl.No

1

2

Course
Code

ECE5041

ECE5042

Course Name

Embedded System
Design

Microcontroller
Architecture and
Organization

CO no.
CO1
CO2
CO3

CO Statement
Comprehend Embedded Processor and its software
Design an Embedded system with different modeling techniques.
Build a process for an Embedded system.

CO4

Design an Embedded system using processors, memory and I/O devices and
communication network within realistic constraints.

CO5

Incorporate operating system in an Embedded system.

CO6

Comprehend the operation of multitasking in an Embedded System and
implementation strategies of Embedded networks.

CO1

Describe the architectures of processors

CO2

Develop Assembly program applying Digital logic and mathematics using 8051
and ARM instruction set

CO3
CO4
CO5
CO6
CO7
CO8

3

ECE5043

Embedded
Programming

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3

4

ECE5053

Electronic
Hardware System
Design

CO4
CO5
CO6
CO7
CO8

Develop Assembly Language Program for 8051 and ARM peripherals
Develop ALP with minimum instructions and memory
Analyze and evaluate the given program in terms of code size and computational
time
Design Microcontroller based system within realistic constraint like user
specification, availability of components etc
Solve real life problem and construct a complete system as a solution
Integrate and build a working model using the laboratory components and IDE
tools.
Comprehend the fundamentals of C
Comprehend the Data structures
Comprehend the basics of Linux
Showcase the skill, knowledge and ability of SHELL programming
Exhibit the working knowledge of basic Embedded Linux
Comprehend the concepts of Kernel module Programming
Write Device driver programs
Have hands on experience in using state-of- art hardware and software tools
Comprehend the architecture of FPGA and design flow
Develop digital logic circuits using Verilog and VHDL program
Design and develop combinational logic circuits using Verilog and VHDL
program
Design and develop sequential logic circuits using Verilog and VHDL program
Interface peripherals with FPGA.
Design the PCB
Design FPGA based system within realistic constraint.
Comprehend upcoming trends in FPGA

Real Time
Operating System
Design
5

ECE5054

CO1

Comprehend the basic components of an operating system

CO2
CO3
CO4
CO5
CO6
CO7

Learn about the basics of real-time concepts
Acquire knowledge about task management
Acquaint with RTOS scheduling
Learn about IPC synchronization
Learn about IPC data exchange
Perform memory management in RTOS
Apply the knowledge to develop practical applications for modern real-time
systems.
Know the need for In Vehicle Networking and the basics of data communication
and networking concepts.

CO8
CO1

6

ECE6036

In Vehicle
Networking

CO2

Comprehend protocols like CAN and LIN used in automotive applications

CO3

Have an overview of the CAN higher layer protocols like CAN open, Device
Net, TTCAN and SAE J1939

CO4
CO5
CO6

7

ECE6047

Design and
Analysis of
Algorithms

CO7
CO1
CO2
CO3
CO4
CO5

Have an overview of MOST protocol used in automotive for multimedia
applications.
Comprehend protocols like FlexRay used in automotive for fault tolerant
applications
Gain knowledge in information-intensive applications that are being enabled for
vehicles by a combination of telecommunications and computing technology.
Develop communications and navigation/routing, in automotive telematics.
Develop proficiency in problem solving and programming.
Comprehend Combinatorial Optimization
Analyse various algorithms for mainly time and space complexity.
Comprehend Cryptographic Algorithms
Learn Geometric Algorithms

8

ECE6041

Automotive
Electrical Systems

9

ECE6042

Wireless and
Mobile
Communication

10

ECE6043

Advanced
Processors and its
applications

CO6

Analyse Parallel Algorithms

CO7

Analyse and evaluate the given program in terms of code size and computational
time.

CO8

Select the best algorithm to solve a problem by considering various problem
characteristics, such as the data size, the type of operations, etc.

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Comprehend basic automotive electrical system.
Acquire knowledge about automotive battery technologies
Perceive the role of automotive charging system.
Understand the automotive starting system.
Comprehend the contribution of ignition system in modern automobile.
Learn about the lighting system of automotive system.
Understand and design automotive monitoring and control system.
Gain insights into the fundamentals of wireless mobile communication systems.
Have a clear understanding about cellular concepts.
Learn mobile radio propagation schemes.
Acquaint with both large scale and small scale prorogation models.
Learn about different modulation schemes.
Understand the concept of multi-access modulation techniques.
Grasp the concept of equalization and diversity techniques.
Understand the essentials of a processor for embedded application
Learn the architecture and instruction set of ARM Cortex M4.
Program GPIOs and Interrupts of an ARM cortex M4.
Develop applications based on Timers, PWM and ADC with ARM cortex M4.
Understand and program the various communication modules of ARM Cortex
M4.
Acquire knowledge about ARM Cortex A architecture.
Comprehend programing of ARM 64 bit architecture

11

12

ECE6044

ECE6045

Electromagnetic
Interference and
Compatibility in
ESD

CO8
CO1
CO2
CO3
CO4
CO5
CO6

Design application for various social relevant and real time issues.
Understand terminologies for EMI and EMC
Design hardware to achieve the necessary isolation between RF stages
Understand and reduce crosstalk coupling mechanisms
Aware of the different EMC regulations worldwide
Design a digital power bus to achieve the required noise budget
Analyze, understand, explain and quantify an EMC problem

CO7

Comprehend the practical aspects of noise and interference suppression and
control in electronic circuits involved in hardware design

CO1

Comprehend and analyse basic leaning laws of neural networks and activation
functions used.

CO2
CO3
CO4
Neural networks
and Fuzzy Systems CO5
CO6
CO7
CO8

13

ECE5045

Advanced Digital
Image Processing

Interpret associative memories for storing and recalling the input patterns
Comprehend Neural Networks Based on Competition
Comprehend Adaptive Resonance and Back propagation Neural Networks
Acquire knowledge about Fuzzy Sets and membership functions
Learn and implement unsupervised learning law for various applications.
Decide on Fuzzification and De-fuzzification methods for Fuzzy inference
systems
Apply and integrate various neuro-fuzzy techniques for designing intelligent
systems using ANFIS.

CO1

Comprehend the image acquisition, digitizing, processing in spatial and
frequency domain

CO2

Develop algorithms and programs for processing an image and recognizing an
object in an image.

CO3
CO4

Implement different compression techniques to compress an image.
Adopt different segmentation techniques for image processing.

14

15

16

17

ECE6037

Fault Tolerance
and Dependable
Systems

ECE6046

Advanced
Embedded
Programming

ECE6038

Virtual
Instrumentation
Systems

ECE6048

Embedded System
design using
FPGA

CO5

Analyze an image and evaluate the performance of different algorithms applied
for processing an image.

CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Apply image processing algorithms for solving real life problems.
Comprehend upcoming trends in digital image processing.
Gain knowledge in concepts involving fault detection
Comprehend dependability concepts
Provide tolerance and correction mechanisms in real world scenarios.
Design and develop dependable systems for mission critical applications.
Provide Fault tolerance in interconnected systems.
Provide Fault tolerance in distributed systems.
Apply Dependability evaluation techniques and tools
Develop character driver.
Gain knowledge about advanced device driver functions.
Comprehend Linux device model
Comprehend interrupt handlers in device drivers
Debug a device driver code
Develop I/O management
Develop USB in device driver

CO1

Acquire knowledge about Graphical Programming and able to differentiate from
conventional programming

CO2
CO3
CO4
CO1
CO2
CO3

Learn about basics of Graphical Programming and its structure
Understand process of data acquisition using hardware
Provide a solution to engineering problem using virtual instrumentation system
Comprehend overview of Embedded System
Learn Hardware Description Languages
Acquire abilities to Design an embedded system using FPGA

18

ECE5044

19

ECE6049

20

CSE6052

Hardware
Software Codesign

CO4
CO5
CO6
CO7
CO8
CO1
CO2
CO3
CO4

Use Xilinx IP Cores
Comprehend Partitioning concepts
Comprehend Scheduling & Communication
Identify and exploitation of Parallelism concepts
Use state-of-art hardware and software to solve real life problems
Apply different MoCs based on system design specification
Propose an alternate design solution based on constraint analysis.
Identify the partitioning solution based on the algorithms.
Understand various co-synthesis approaches

CO5

Pre-estimate and estimate the performance metrics for hardware and software
based on cost analysis.

CO6

Approximate the estimated performance metrics for hardware and software
based on cost analysis.

CO7
CO1
CO2
CO3
Modern
CO4
automotive
electronics systems CO5
CO6
CO7
CO8
CO1
Parallel Processing CO2
and Computing
CO3
CO4

Apply proper co-simulation method based on system specification
Learn the different engine control modes
Comprehend engine management system.
Understand the various Ignition and Injection systems
Explain the automotive control mechanisms
Learn the different monitoring systems
Understand the typical sensors for transportation
Acquire knowledge about upcoming trends in automotive electronics systems
Use the knowledge attained and develop appropriate systems for societal issues
Understand the fundamentals of parallel processing
Illustrate the scheduling loops and process execution
Realize the parallel system architecture with CUDA
Comprehend the kernel based parallel programming concepts

CO5
CO6
CO7
CO1

21

22

23

24

EEE6099

ENG5001

ENG5002

FRE5001

Master's Thesis

Fundamentals of
communication
skills

Professional and
Communication
Skills

FRANCAIS
FONCTIONNEL

Apply the performance consideration for parallel processing
Analyse various parallel computation patterns
Perform spare matrix vector multiplications
Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2
CO3

Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the
results

CO5
CO6
CO7
CO1
CO2
CO3
CO4

Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products / solution
Document the results in the form of technical report / presentation
Enhance the listening and comprehending skills of the learners
Acquire speaking skills to express their thoughts freely and fluently
Learn strategies for effective reading
Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to
excel in professional environment

CO1
CO2
CO3
CO4
CO5

Improve inter-personal communication skills
Develop problem solving and negotiation skills
Learn the styles and mechanics of writing research reports
Cultivate better public speaking and presentation skills
Apply the acquired skills and excel in a professional environment

CO1
CO2

Remember the daily life communicative situations via personal pronouns,
emphatic pronouns, salutations, negations, interrogations etc.
Create communicative skill effectively in French language via regular / irregular
verbs.

25

GER5001

Deutsch für
Anfänger

CO3

Demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4

Understand and demonstrate the comprehension of some particular new range of
unseen written materials.

CO5

Demonstrate a clear understanding of the French culture through the language
studied.

CO1
CO2

Create the basics of German language in their day to day life.
Understand the conjugation of different forms of regular/irregular verbs.

CO3

Understand the rule to identify the gender of the Nouns and apply articles
appropriately.

CO4
CO5

26

MAT6001

CO1

Understand the concept of correlation and regression model and able to interpret
the effect of variables, regression coefficients, coefficient of determination

CO2

Make appropriate decisions using inferential statistical tools that are central to
experimental research.

Advanced
Statistical Methods CO3

27

SET5001

SET Projects

28

SET5002

SET Projects

Apply the German language skill in writing corresponding letters, E-Mails etc
Create the talent of translating passages from English-German and vice versa
and To frame simple dialogues based on given situations.

Understand the statistical forecasting methods and model fitting by graphical
interpretation of time series data.

CO4

Construct standard experimental designs and describe what statistical models
can be estimated using the data

CO5
CO1
CO2
CO3
CO4
CO1

demonstrate R programming for statistical data
Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms
Identify a research problem and carry out literature survey

29

30

CO2
CO3
CO4

Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms

CO1

STS5001

Soft skills Essentials of
Business
Etiquettes

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

CO2
CO3

Communicate the message to the target audience clearly
Use relevant aptitude and appropriate language to express themselves

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate real
situations to be industry ready.

STS5002

Soft skills Essentials of
Business
Etiquettes

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

Programme Name :

M.Tech (Software Engineering)

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having a clear understanding of the subject related concepts and of contemporary issues and apply them to identify,
formulate and analyse complex engineering problems.
PO_03: Having an ability to design a component or a product applying all the relevant standards and with realistic constraints,
including public health, safety, culture, society and environment
PO_04: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_05: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for engineering
practice
PO_06: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_07: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_08: Having a clear understanding of professional and ethical responsibility
PO_09: Having cross cultural competency exhibited by working as a member or in teams
PO_10: Having a good working knowledge of communicating in English – communication with engineering community and
society
PO_11: Having a good cognitive load management skills related to project management and finance
PO_12: Having interest and recognise the need for independent and lifelong learning

Program Specific Outcomes
1

Apply mathematical concepts to solve computational tasks and relate interdisciplinary solutions through
logical reasoning ability.

2

Analyze the frameworks of software engineering and use design methodologies for developing complex
software systems using advanced techniques.

3

Acquire the expertise in various core and advanced domains of computing and provide innovative
solutions.

Course Outcomes

Sl.No

1

2

Course
Code

EEE1019

MAT1016

Course Name

Foundations of
Electrical and
Electronics
Engineering

Applied Discrete
Mathematical
Structures

CO
no.

CO Statement

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8

Solve simple DC circuits using mesh and nodal analysis
Describe the RLC components with sinusoidal sources
Perform the various network theorems
Design of combinational circuits and synthesis of logic circuits
Formulate the sequential logic circuits
Utilize the basic concepts of semiconductor devices and circuits
Discuss the overview of communication engineering
Design and Conduct experiments, as well as analyze and interpret data

CO1

know the basic properties and operations of sets, sequences and also apply the
basic principles of counting, permutations and combinations for realistic
problems

CO2

recognize the Boolean logic through the truth tables and also prove the results
by direct, indirect methods and by mathematical induction

3

4

MAT2002

SWE1003

Applications of
Differential and
Difference
Equations

Digital Logic and
Microprocessor

CO3

learn the basic concepts of graphs, shortest path algorithms, concepts of trees
and minimum spanning tree algorithms

CO4

analyse the various relations and also solve the recurrence equations

CO5

understand the concepts of structured types, three-valued logic and binary
trees.Vector calculus with physical understanding to deal with subjects such as
fluid dynamics

CO1

employ the tools of Fourier series to find harmonics of periodic functions from
the tabulated values

CO2

apply the concepts of eigenvalues, eigen vectors and diagonalisation in linear
systems

CO3

know the techniques of solving differential equations

CO4

understand the series solution of differential equations and finding eigen
values, eigen functions of Strum-Liouville’s problem

CO5

Know the Z-transform and its application in population dynamics and digital
signal processing

CO6

demonstrate MATLAB programming for engineering problems

CO1

Perform the conversion among different number systems; Familiar with basic
logic gates -- AND, OR & NOT, XOR, XNOR; Independently or work in
team to build simple logic circuits using basic.

CO2

Design combinational logics using basic gates. and optimize simple logic
using Karnaugh maps

CO3

Explain sequential logic components: SR Latch, D Flip-Flop and their usage
and analyze sequential logic circuits.

CO4

Understand state table using T-FF,JK-FF SR- and FFD-FFs

CO5

Explain components used in the sequential designs and Analytics: Registers,
Adders, Shifters, and Counters

CO6
CO7

Understand design process digital systems
Solve basic binary math operations using the microprocessor

5

6

7

SWE1004

SWE1005

SWE1006

Database
Management
Systems

Computer
Architecture and
Organization

Theory of
Computation

CO8

Analyze assembly language programs; select appropriate assemble into
machine a cross assembler utility of a microprocessor.

CO1

Compare the file system and DBMS, and know DBMS architecture and
classification.

CO2
CO3

Understand conceptual database design
Explain the relational model and Write Queries in relational algebra

CO4

Create and manipulate the database using SQL and write routines using
PL/SQL

CO5

Evaluate the design of database

CO6

Read or write made in the database by single user, multiple user and during
failures.

CO7
CO8

Execute a query behind the scene and physical design
Design ER model and Implement it using SQL and PL/SQL

CO1

Basic organization of computer assembly language program for given task and
control unit operations and instruction level parallelism

CO2

Demonstrate and perform computer arithmetic operations on integer and real
numbers.

CO3

Demonstrate and perform computer arithmetic operations on higher order
functions.

CO4

Categorize memory organization and explain the function of each element of a
memory hierarchy.

CO5

Identify, use and evaluate the storage management policies with respect to
different storage management.

CO6
CO7
CO8

Compare different methods for computer I/O operations
Describe and different the device subsystems.
Understand emerging trends in Computer Architecture and Organization

CO1

Demonstrate knowledge of basic mathematical models of computation and
their relationalship with to formal languages.

CO2

Identify different type of Finite Automata and their capabilities.

8

9

10

SWE1007

SWE1008

SWE1701

Programming in
Java

Web Technologies

CO3
CO4
CO5

Analyze Regular Language and Context Free Grammar
Create push down automata for a given language
Discuss the abstract models of Turing machine and its types

CO6

Create modern techniques to solve P,NP,NP hard and NP complete problems

CO7
CO1

Recognize whether a problem is decidable or undecidable
Design simple java programs for specific problems

CO2

Solve problems using object oriented approach and debug the java application
using SDK environment

CO3

Develop application using inheritance and interfaces.

CO4

To design and develop Graphical user interface using Applets and Swing/
AWT concepts.

CO5

Incorporate the cutting-edge frameworks for improving the coding designs
using JDBC connectivity.

CO6

Build Java application using multithreading and multitasking.

CO7

Integrate the connectivity among the terminals are implemented using
networking concepts

CO8

The ability to work effectively in a development of any java application using
current trend of Java advancements

CO1
CO2
CO3
CO4
CO5
CO6
CO7

Understand the basic structure of the Internet and web page.
Learn the fundamentals of JavaScript in web development.
Design and develop web pages using CSS styles.
Illustrate the basic concepts of PHP in web application.
Design and execute dynamic, database-driven web pages using PHP.
Gain the knowledge in advanced PHP concepts.
Understand the CGI program concepts in PERL.

CO8

Apply industry-standard tools and frameworks for developing responsive web
design.

CO1

Understand the best practices and standards and their applications

Software
Engineering

11

12

SWE2001

SWE2002

Data Structures and
Algorithms

CO2
CO3
CO4
CO5
CO6
CO7

Analyze a problem, identify and define the user and system requirements.
Design a software system and its process to meet user needs
Evaluate and select and software systems considering user needs.
Evaluate processes and products against the applicable standards and metrics
Assist in the creation of an effective project plan
Analyze software risks and identify mitigation strategies.

CO1

Analy and understand stack operations and its applications in real world
problems.

CO2
CO3

Understand the pros and cons of various queues and its operations
Demonstrating linear data structures using dynamic arrays

CO4

Evaluate algorithms and data structures in terms of time and memory
complexity of basic operations.

CO5
CO6
CO7

Understand, analyze and design sorting and searching algorithms
Understand the importance of hashing
Design non-linear data structure operations in real world problems

CO8

Apply suitable data structures and algorithms for autonomous realization of
simple programs or program parts (L)

CO1

Understand the principles of layered architecture, Internet protocol stack, and
the OSI model.

CO2

Examine the internal mechanisms of packet switching and circuit switching,
ATM and frame Relay technologies.

CO3

Understand Medium access control protocols LAN technologies,and Error
control mechanisms.

CO4

To understand internetworking concepts and analyze the Network layer
protocols .

CO5

To analyze Routing algorithms and understand interconnecting devices.

CO6

To understand the transport layer protocols, and identify various flow control
mechanisms.

CO7

Understand and use congestion control mechanisms.

Computer Networks

13

14

15

SWE2003

SWE2004

SWE2005

Requirements
Engineering and
Management

Software
Architecture and
Design

Software Testing

CO8

Understand computer networks industry best practices related to

CO1

Understand the importance of software process models and requirements
management

CO2

Understand business modeling and systems engineering.

CO3

Recognize the various strategies of requirement elicitation process and
appreciate the challenges of requirement elicitation.

CO4

Develop vison and scope document

CO5

Specify functional requirements, nonfunctional requirement and design
constraints

CO6
CO1
CO2

Appreciate the usage of requirement management tools.
Relate design process principles to software quality factors.
Understand the software design strategies, develop design thinking capability.

CO3

Apply different types of systems analysis techniques and software design
strategies

CO4

Distinguish different types of software architectural styles

CO5

Formulate user interface design rules and describes shared information
system with design principles, standards and guidelines.

CO6

Evaluate and implement different types of design patterns based on the
requirement and functionality

CO7

Summarizing different types of software design issues and software design
tools

CO8

Exemplify software design techniques and design patterns to validate design
decisions

CO1

Apply software testing knowledge and engineering methods.

CO2

Examine and solve various functionality problems by designing and selecting
testing models and methods.

CO3

Examine and slove various program logic or structure problems, by designing
and selecting testing models and methods.

16

17

SWE2006

SWE2007

Software Project
Management

Software
Construction and
Maintenance

CO4

Develop construct the complementary techniques to dynamic testing for
improving the software quality

CO5

Design and experiment a software test process for a software project.

CO6

Interpret and review the contemporary issues in software testing, such as
component-based software testing problems.

CO7

Apply debugging process and techniques for software engineering problems.

CO8

Use and demonstrate software testing methods and modern software testing
tools for their testing projects.

CO1

To understand Project Management activities and to identify types of
software projects.

CO2

Select Software projects using Cost Benefit Analysis (CBA).

CO3

Apply critical path method CPM to estimate the project duration and shorten
project duration

CO4

Develop activity network to use PERT and to manage project risks

CO5

Identify Visualization techniques for software project planning and apply
Earned Value Analysis to know the status of the Project.

CO6
CO7
CO8

Understand contracts and managing steps for Contracts
Assess and select people for software projects
Develop an estimate for a given software project scenario

CO1

Apply the fundamentals of software construction and appreciate the
challenges in software construction

CO2

Interpret key practical construction considerations such as design, languages,
coding, testing, quality and reuse

CO3

Understand and recognize the importance of modern construction technologies

CO4

Understand and recognize the importance of modern construction technologies

CO5

Comprehend software evolution and birds eye view of software maintenance

18

19

20

SWE3001

SWE3002

MAT3001

Operating Systems

Information and
System Security

Advanced
Mathematics

CO6

Appreciate the value of problem resolution in maintenance

CO7

Understand about distribution of fixes, methods, tools, composition and
people issues

CO8

Appreciate the value of software construction and maintenance and challenges
in software industry.

CO1
CO2
CO3
CO4
CO5

Understand principles and modules of operating system.
Understand key mechanisms in design of operating system modules
Compare various of processor scheduling algorithms.
Develop algorithmic solutions to process synchronization problems.
Understand cpu scheduling for of distributed operating system

CO6

Understand the mechanisms adopted for file sharing in distributed
Applications

CO7
CO1

Indentify the components involved in designing a contemporary OS
Indentify the challenges of security attacks

CO2

Understand the elementary cryptography based on symmetric and public-key
encryption techniques

CO3

Understand public Key Crypto Systems models, RSA algorithm, DiffieHellman key exchange

CO4

Apply Cryptographic hash functions SHA-512, MAC requirements, security,
HMAC, Digital signatures

CO5

Generate the key distributions using symmetric and asymmetric encryptions

CO6

Enumerate malicious software, viruses and counter measures

CO7

Understand Operating Systems & Data base Security issues and control
methods

CO8

Study Applications of Information & Systems Security in industry

CO1

Observe the various method to solve the system of linear equations and eigen
value problems solved by iterative methods

21

22

23

MAT3002

SWE1002

SWE1009

Graph Theory and
its Applications

Optimization
Techniques

.Net Programming

CO2

Understand the concepts of Vector spaces, Basis and finite dimensional vector
spaces

CO1

Know the construction of graph model and basic properties of graphs, trees,
connectivity and fundamental circuits.

CO2

Understand the planar and dual graphs.

CO3

Learn about the concepts of matrix representation, matching, coloring and
covering on graphs,

CO4
CO5
CO1

Analyze the various properties of digraphs and its applications.
Construct the graph algorithms for networks and other realistic problems.
Comprehend the need and applications of the optimization methods

CO2

Understand the concept of one-dimensional nonlinear optimization methods.

CO3
CO4
CO5
CO6

Recognize the unconstrained nonlinear optimization methods
Understand and solve the constrained nonlinear optimization methods
Analyze the concept of quadratic programming and its applications.
Apply geometric programming.

CO7

Comprehend the evolutionary computation techniques for nonlinear
programming.

CO1

Understand the .NET framework to build distributed enterprise application.

CO2

To understand the fundamentals of developing modular application by using
objects oriented concepts.

CO3

Comprehend the steps to design, Console Application programs and
evaluation of Reflection and attribute based programming.

CO4

Apply an interactive design process and Graphic programming using GDI
techniques.

CO5

Design application for connecting Remote systems using marshaling concepts
and socket programming like TCP-UDP using C#

CO6

Design Data Access with ADO.NET applications by connecting front end and
back end through various Data sets.

24

25

SWE1010

SWE1011

Digital Image
Processing

Soft Computing

CO7

Design Web development and ASP.NET application, usage of various web
form controls and validation controls.

CO8
CO1

Apply .Net Programming in industries
Understand the concepts of image acquisition and digitization .

CO2

Classify image enhancement techniques and apply these techniques in both
spatial and frequency domain.

CO3

Recognize the types of noise present in images and apply appropriate image
restoration technique.

CO4

Categorize image segmentation techniques and apply these techniques

CO5

Study the importance of image compression and apply basic compression
techniques to images.

CO6

Analyse various image representation techniques & descriptors and
understand its importance to computer vision.

CO7

Implement basic morphological image processing techniques on images and
understand color models for images

CO8

Learn digital image processing stepts and apply appropriate techniques to a
specific problem domain.

CO1

Understand the basics of artificial neural network and supervised learning
network

CO2

Apply knowledge and understanding of associative memoery networks

CO3

Apply knowledge and understanding of unsupervised learning network
(Q2,CAT2, J,FAT)

CO4
CO5

Comprehend the fuzzy sets and fuzziness involved in various systems.
Understand the concepts of fuzzy logic, knowledge representation

CO6

Understand fuzzy concepts and develop a Fuzzy inference system to derive
decisions.

CO7
CO8

Understand the concepts of genetic Algorithm
Apply soft computing techniques for real life applications

26

27

28

SWE1012

SWE1013

SWE1014

E-Governance

Multimedia Systems

Enterprise Resource
Planning

CO1

Analyze the basics of e-governance in particular National e-governance plan.

CO2
CO3
CO4
CO5
CO6
CO7
CO8
CO1

Apply the concepts of e-governance in various applications.
Recognize the concepts of process reengineering and change management.
Select and Apply the various technologies in e Governance projects.
To create or setup the required infrastructure for e governance projects
Identify and choose the open standards for e-governance.
Use various tools used for e governance.
Design and develop citizen centric systems
Analyze the technical aspects of Graphics and Multimedia systems.

CO2

Understand data interface standards for text, image, graphics, audio, video
and animation

CO3

Apply image representation and compression concepts in real world
Multimedia applications.

CO4

Design interactive multimedia software using audio representation and
compression concepts.

CO5
CO6
CO7
CO8
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO8

Apply various multimedia communication protocols and standards.
Evaluate multimedia application for its optimum performance
Use multimedia authoring tools for industry requirements
Design multimedia system for the productive use of social media
Understand the functional Areas and business Processes of ERP
Comprehend the significance and benefits of ERP Software
Study the Marketing and Information Systems and the Sales Order Process
Study the production and Supply Chain Management Information Systems
Design accounting module for a given case study.
Identify the features of Human Resource Process
Use tools and techniques required for implementation of ERP.
Enumerate the applications of ERP in different sectors

29

30

31

SWE1015

SWE1017

SWE1018

Biometric Systems

Natural Language
Processing

Human Computer
Interaction

CO1

Comprehend the concepts and terminology of biometric recognition system

CO2

Distinguish among various Biometric Technologies along with their
advantages and disadvantages

CO3
CO4
CO5
CO6
CO7
CO8

Develop various biometric modality authentication systems
Improve existing algorithms used in personal authentication systems
Analyse Multi biometrics systems and applications
Identify and choose different evaluation techniques for biometric systems
Design of effective and secure biometric authentication system
Illustrate the applications of biometric systems in industry AL1.

CO1

Understand pre-processing techniques to prepare the text data for text
processing and information extraction applications.

CO2

Understand of methods and algorithms used to process different types of
textual data as well as the challenges involved.

CO3

Build generic computational models for word-form recognition and
Production

CO4

Design a parser for text to structured representation mapping

CO5

Develop an application to interlink words in text by means of conceptualsemantic and lexical using WordNet lexical database.

CO6

Design and implement a text analysis/retrieval system to visualize the attitude
of a user towards a product, topic and etc.

CO7

Develop computational skills to create NLP processing pipelines using
existing NLP libraries, retrain models and extend existing NLP tools

CO8

Apply evaluation techniques to validate NLP systems

CO1

Analyze the capabilities of both humans and computers from the viewpoint of
human information processing. (CAT 1, FAT)

CO2

Understanding the guidelines of screen design and Apply an interactive design
process and universal design principles to designing HCI systems. (DA1, CAT
1, FAT)

32

33

SWE2008

SWE2009

Android
Programming

Data Mining
Techniques

CO3

Recognize typical human–computer interaction (HCI) models, styles, and
various historic HCI paradigms. (Q1, CAT 1, FAT)

CO4

Apply an interactive design process and universal design principles to
designing HCI systems. (CAT 2, FAT, J)

CO5

To create or design a user interface and describe the use of HCI design
principles, standards and guidelines. (CAT2, DA2, J, FAT)

CO6

Identify and choose from a variety of user research and evaluation techniques.
(CAT2, J, FAT)

CO7

Analyze and discuss HCI issues in groupware, ubiquitous computing, virtual
reality, multimedia, and Word Wide Web-related environments. (FAT)

CO8

Apply evaluation and usability testing methods to interactive products to
validate design decisions. (J, FAT)

CO1

Understand the Android platform, its Architecture and working environment.

CO2
CO3

Learn the Anatomy of an Android app and its core components.
Design creative user interfaces for Android app.

CO4

To learn various storage options in Android to store various types of user data.

CO5
CO6
CO7
CO8

Apply the software development life cycle to Android app development
Test an Android app and publish it in the play store.
Real-life problems using android programming.
Understand best practices for mobile app development.

CO1

Understand the basics of data techniques and their applications real world
scenarios.

CO2

Apply frequent pattern analysis in business analytics

CO3

Design appropriate classification techniques and association rule generation.

CO4

Comprehend clustering techniques and discover the knowledge imbibed in
the high dimensional system.

34

35

36

SWE2010

SWE2011

SWE2012

Embedded Systems

Big Data Analytics

CO5
CO6

Deploy of advanced classification techniques in real world applications.
Comprehend and use the specific clustering approaches

CO7

Develop applications targeted for real world problems based on advanced data
mining techniques.

CO8

Design and develop an information retrieval system using various data mining
approaches for a given problem.

CO1
CO2
CO3
CO4

To learn the fundamentals of embedded systems
TO learn basic hardware and firmware components of embedded systems
To leanr basics of RTOS its scheduling issues and policies
To Design and develop various embedded system based applications

CO5

To implement various embedded system based applications using
programming languages

CO6
CO7
CO1

To learn basics of microcontroller 8051 and its interface.
To learn current issues , new trends and technology and embedded boards
Understand characteristics and sources of big data.

CO2

Recognise of various data analytical techniques and approaches for handling
big data.

CO3
CO4
CO5
CO6
CO7

Apply data analytic methodologies in streaming data.
Familiar with diverse learning models and clustering techniques.
Use visualization techniques and tools in big data analystics
Compare the different types of frameworks and tools for big data analytics.
Analyze Big Data in various forums like Social Networks, e-Commerce etc.

CO8

Illustrate the phases of Big Data Analytics with the help of Data Sets from
various domains and presenting the results.

CO1

Identify common security threats, risks, and attack vectors for software
systems.

CO2

Formulate security goals of an information system, pointing out contradictory
goals and suggesting compromises.

Software Security

37

SWE2013

Advanced Java
Programming

38

SWE2014

Advanced DBMS

39

SWE2015

Mainframe
Computing

CO3

Evaluate security best practices and defense mechanisms for current software
systems.

CO4

Enumerate limitations of existing defense mechanisms and alternatives to
overcome them.

CO5

Apply contemporary formal mathematical modelling techniques to model and
analyse the security of a software system.

CO6

Understand security protocols and verification issues.

CO7

Understand malicious code and other vulnerabilities along with mitigation
mechanisims

CO8
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

Understand and model the economics of cybersecurity.
Understand and implement advanced-core Java concepts
Develop Java based Web applications using Servlets and JSP
Incorporate cutting-edge frameworks for improving the code design
To understand MVC framework, IoC and struts framework
Understanding application development using JSF
Understanding JSF navigational and event model
Understanding ORM and Hibernate
Comprehend the advanced features of databases.
Realize Database tuning
Design parallel and distributed databases.

CO4

Implement the concept of distributed transactions incorporating the
Concurrency control mechanism.

CO5
CO6
CO7
CO1
CO2
CO3

Model and represent the real world data using object oriented database.
Embed the rule set in the database to implement intelligent database.
Design and Implement the XML data model
Understand Mainframe hardware
Understand Mainframe operating system
Develop mainframe applications

40

41

42

SWE2016

SWE2017

SWE2018

Semantic Web
Technologies

Parallel
Programming

Object Oriented
Analysis and Design

CO4
CO5

Explore concepts in Job Control Language and its associated programs
Understand basic concepts in COBOL programming

CO6

Practice problem solving in File Processing and Table Processing in COBOL
Programming

CO7
CO8
CO1

Learn and explore basic concepts in DB2 and practice queries using DB2
To design interactive application based systems using TSO/ISPF
To understand the need of semantic web technlogies

CO2

To know the methods to discover, classifiy and build ontology for resonable
results in searching

CO3

Implement the Programs using XML, RDFand OWL

CO4

To build and implement a small ontology that is semantically descriptive of
chosen problem domain

CO5
CO6
CO1

Understand logics,semantics and reasoning and Implement writing rules
To implment applications that can access use and manipulate the ontology
understand basic parallel architectures and parallel programming concepts

CO2

learn parallel programming languages for Symmetric Shared Memory Systems

CO3

learn parallel programming languages for distributed shared memory systems

CO4
CO5
CO6
CO5

Develop algorithms for specific parallel architectures
Develop efficient parallel algorithms for sorting problem
Learn parallelization techniques for image processing algorithms
Develop efficient parallel algorithms for optimization problems

CO1

Understand basic concepts of object oriented approach through unified
process.

CO2

Compareherd software development life cycle through object oriented
approach

CO3

Recognize the object modeling and emerging phases of UML

43
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SWE2019

SWE2020

Design Patterns

Software Metrics

CO4

Apply UML with static and dynamic behaviour for an interactive design
process.

CO5

Apply UML by mapping analysis and design to software components.

CO6

Identify the roles of classes and various relationships associated with the
objects.

CO7

Create classes as per object oriented design principles, standards and
guidelines.

CO8

Transform identified analysis into design form which maps to implementatio
in on real-life applications.

CO1

Ability to understand the need for pattern, remember their types and
significance.

CO2

Ability to understand the relation between OOPS paradigm and design
patterns.

CO3

Ability to apply the suitable creational pattern for the object creation problem
and evaluate their effectiveness.

CO4

Ability to apply the suitable structural pattern to make structural
rearrangements.

CO5

Ability to apply the suitable behavioral pattern to provide special purpose for
objects and analyze their interaction.

CO6
CO1

Ability to analyze the usage of design patterns for industry scenarios.
To understand the challenges and difficulties of applying software metrics.

CO2

Choose appropriate metrics to collect data and use them to make predictions.

CO3
CO4
CO5
CO6
CO7
CO8

Carry out data analysis and visualization
Capture a key aspect of software size.
Capture a key aspect of software structure.
Identify a variety of quality models and evaluation techniques.
Make decisions for software project risk assessment and prediction.
Apply and evaluate the data analysis methods to validate decisions

45

46

47

SWE2021

SWE2022

SWE2023

Software
Configuration
Management

Software
Engineering
Process, Tools and
Methods

Automotive
Software
Engineering

CO1
CO2
CO3

Understand the basics of SCM and its functions..
Understand the various types of defects and its classifications.
Understand the various SCM Standards.

CO4

Understand software process improvement models and to prepare a SCM
plan.

CO5

Understand how to organize people in the organizations and how to use right
tool for right task

CO6
CO7
CO8
CO1

Understand how to implement SCM in the real life projects.
Understand the various implementation challenges and maintenance.
Apply the concepts to develop quality projects.
Understand the software engineering process, models and improvements.

CO2

Identify suitable process improvement approach for any software organization.

CO3

Analyze the process measurement and experimental software engineering
data.

CO4

Create status report and continuous improvement approaches with appraisals .

CO5

Perform process measurement and improvement with experimental data
analyzes.

CO6
CO7

Summarise software engineering research in small and large scale industry.
Applysoftware engineering process methods and tools.

CO8

Compare various kinds of process engineering tools and knowledge
management.

CO1
CO2

Understand the Automotive System components and system architecture.
Understand the the Real time system concepts and constraints

CO3

Applying suitable process Model, configuration management and project
management technique for automotive system.

CO4

Managing automotive system Requirements and contract management.
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50

SWE2024

SWE2025

SWE2026

Software Reuse

Personal Software
Process

Team Software
Process

CO5

Gathering automotive system user requirements and designing logical
architecture of the system.

CO6

Designing overall automotive system architecture including data model and
implementation.

CO7

Applying software testing techniques to automotive system using Eclipse.

CO8

Analyzing the Contemporary issues in Applications of automated software
engineering in industry

CO1

Analyze, implement and manage the reuse approach in the production
environment.

CO2
CO3
CO4

Design a component with interfaces that adhere to standards.
Select and use a design pattern for the model.
Apply object oriented concepts to enable reuse.

CO5

Apply software reuse architectural style and processes in software projects.

CO6
CO7
CO1
CO2
CO3
CO4

Apply software reuse in agile development methodology
Understand industry best practices in agile software devolpment
Understand the PSP -based approach for developing software.
Plan for building and measuring the size of a product.
Learn managing and scheduling a process.
Design the project plan for a software process

CO5

Understand the importatnce of software quality and techniques to identify
defects in a software

CO6

Perceive the significance of Software Development Process and reduce the
number of defects in their work.

CO7

Manage the cost of quality and the personal commitment to quality

CO1

Analyze a problem, and identify and define the computing requirements
appropriate to its solution.

CO2

Apply design and development principles in the construction of software
systems of varying complexity.
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SWE2027

SWE2028

Knowledge
Management
System

Software
Engineering
Economics

CO3

Communicate effectively with a range of audiences, customers, supervisor,
team mates, etc

CO4
CO5
CO6
CO7

Design the project plan for a software process
Develop a testing strategy ,plan for a software product
Understand the different roles in the software developmenet team
Implement team software process for a software project

CO1

Understand Knowledge Management from the system perspective to the
organizational perspective.

CO2

Identify key components of Knowledge Management foundations and
supporting technologies.

CO3

Distinguish among Knowledge Management Processes and corresponding
systems.

CO4

Analyze the impacts of Knowledge Management on people, process, product
and organization.

CO5

Characterize and design Knowledge capture systems based on different
methodologies and technologies.

CO6

Describe crucial requirement for Knowledge sharing systems and to suggest
appropriate design.

CO7

Understand the design consideration for Knowledge discovery systems and
identify appropriate techniques and tools.

CO8

Assess and benchmark various Knowledge Management approaches.

CO1

An ability to understand the subject related concepts and contemporary issues

CO2
CO3

An ability to apply mathematics and science in engineering applications
An ability to solve social issues and engineering problems

CO4

To understand and apply the Macroeconomics and Microeconomic in advance

CO5

To apply and practice software Eco system
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55

SWE2029

Agile Development
Process

SWE2030 Reverse Engineering

SWE2031

Global Software
Engineering

CO6

To identify contemporary issues in applying Software Cost Estimation
techniques

CO7

To apply the Earned value Management ,Performance Measurement
,maintenance and challenges faced in software industry

CO8

An ability to use techniques, skills and modern engineering tools necessary for
Software Engineering Economics practice

CO1
CO2

Understand agile software engineering and its advantages
Understand software engineering standards for Agile process

CO3

To apply agile software engineering practice over the entire software
development lifecycle.

CO4
CO5

To compare various Agile Methodologies
Understand Scrum Framework and its application scenorios .

CO6

To understand Agile Metrics Release Planning and Estimation in Scrum based
software development.

CO7
CO1
CO2
CO3
CO4
CO5
CO6

Understand how agile methods scale to large and distributed projects.
Have a clear understanding about reverse engineering concepts
Study about the different programming aspects for reverse engineering
Attainment of knowledge about various reversing tools
Address about protection breaking and cracking
Study about disassembly process
Understand and apply object oriented approach for reverse engineering

CO7

Deeper understanding and applications using java programming for reverse
engineering

CO8
CO1
CO2

Knowledge about industry standard reverse engineering
Understand the benefits of offshoring / outsourcing
Design a software system and its process to meet user needs

CO3

Able to identify the appropriate tools and techniques useful for global software
engineering.

56

SWE2032

Knowledge
Engineering

CO4

Understand the project management and project co-ordination techniques for
global software projects.

CO5
CO6

Understand the challenges involved in global software development.
Analyze software risks and identify mitigation strategies.

CO7

Evaluate processes and products against the applicable standards and metrics.

CO8

Understand the available advanced process models for enhancing the business.

CO1
CO2
CO3
CO4

Understand the fundamentals of knowledge engineering process
Know the different knowledge representation models
Design customized representation models for knowledge reasoning
Solve problems in reasoning knowledge for modeling expert systems

CO5

Develop production systems, description logic-based systems and Bayesian
networks
Use logic in knowledge representation, reasoning and planning
Design knowledgebase for expert systems
Understand the basic fundamentals and structure of Ruby
Object Oriented approaches and Interfaces
Understanding and implementing the storage structures of Ruby
Handling data using Files to process and store data
Ability to build, manage and schedule multiple processes
Testing and solving various exception errors in a module
Integrating Remote System connectivity using Socket Programming
To learn about Big data, its characteristics and analytics life cycle
To understand the challenges in storing big data and how it is resolved

57

SWE2034

Ruby Programming

CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2

58

SWE2035

Big Data
Technologies

CO3

To understand the limitation of systems in processing big data and how it is
overcome

CO4
CO5

To develop Map Reduce Programs
To learn about tools in Ecosystem for analysing big data
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60

SWE3005

SWE3006

Software Quality
and Reliability

Advanced Software
Testing

CO6
CO7

To practice Hive queries and write scripts to analyse big data
To apply the big data technologies for solving real world problems

CO1

To understand the significance of software quality assurance in software
projects.

CO2

To understand and know how to manage software quality in software
organizations.

CO3

To understand and apply software quality assurance metrics in software
projects.

CO4
CO5
CO6
CO7

To implement software quality programs in software projects.
To understand and apply software standardization in software projects.
To apply and practice software reliability techniques.
To understand software reliability engineering process.

CO8

To identify contemporary issues in applying software quality and reliability
techniques.

CO1

Ability to apply software testing techniques in process of SDLC and
engineering methods.

CO2

Examine and solve various functionality problems by designing and selecting
testing models and methods in software project management

CO3

Examine and solve various program logic or structure problems, by designing
and selecting testing models and methods - functional testing

CO4

Examine and solve various program logic or structure problems, by designing
and selecting testing models and methods - Non functional testing

CO5

Developing and testing the applications with various automation tools both
functional and non fucntional testing - test automation

CO6

Apply the knowledge on testing and creating test reports based on the
automation tools

CO7

Develop construct the complementary techniques to dynamic testing for
improving the software quality
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62

63

SWE4001

SWE4002

SWE4003

System
Programming

Cloud Computing

Distributed
Computing

CO1

Program in assembly language

CO2

Implement a symbol table with functions to create, insert, modify, search, and
display

CO3

Have an understanding of foundation to design of SIC & SIC/XE Machine
Architecture

CO4

Have an understanding of foundation to design of assemblers

CO5

Implement the understood design of macro processors loaders and linkers
concepts as programs

CO6

Examine what happens during program compilation, linking, and loading
using C Programming

CO7

Understand the concepts and theory behind the implementation of high level
programming languages

CO8

Understand the concepts and theory behind the implementation YACC
compiler programming

CO1
CO2

Understand cloud services and cloud deployment models
Use test techniques and skills for cloud services

CO3

Propose suitable virtualization cloud resource management and automation
stratergies

CO4
CO5

Build and experiment with global exchange of cloud resources
Make use of cloud storage systems and develop cloud applications

CO6

Design and evaluate cloud-based system processes and components to meet
desired cloud environment

CO7

Formaulate Policies for cloud security services

CO8

Summarize the adoption of Cloud environment in a given industry sector
AL1.

CO1
CO2

Know about the system models and communication between the system.
Know about the distributed objects and protocols.

CO3

Recognize the inherent difficulties that arise due to distributed environment of
computing resources.
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65

66

SWE4004

SWE4005

SWE4006

Geographic
information system

Internet of Things

Real Time Systems

CO4

Understanding file services, co ordination of the system

CO5

Design a component or a product applying all the relevant standards and with
realistic constraints

CO6

Able to be familiar with the concurrency, security issues of distributed system

CO7

Understanding the shared memory and distributed operating system

CO8

Acquire a clear understanding of the subject related concepts and of
contemporary issues

CO1

Have a clear understanding of the subject related concepts and of
contemporary issues

CO2
CO3
CO4
CO5
CO6
CO7
CO1

To knowledge in Map projections
To understand spatial data models
To understand the data input errors
Have design thinking capability
To understand analytical modelling in GIS
Use techniques, skills to develop new GIS application
Design logical and physical structure of Internet of Things.

CO2

Develop communication system and protocols for implementing Internet of
Things.

CO3
CO4

Usevirtualization techniques for Internet of things.
Configure of IOT devices..

CO5

Create functional model specification for Internet of Things based on domain
specification.

CO6

Design an Internet of Things application based on domain specification and
real life applications using Internet of Things.

CO7
CO8
CO1

Indentify level of domain specification.
Understand Interactive products Development.
Understand the specific aspects of real-time systems
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SWE4007

SWE4008

Storage
Technologies

High Performance
Computing

CO2

Understand main problems of the design of real-time systems and know some
solutions

CO3

Will be able to use formal reasoning about real-time systems

CO4

Design real time models which includes temporal accuracy, permanence and
idempotency

CO5

Design real time operating systems which enhances communication and task
management

CO6
CO7

Configure commercial real time operating systems
Identify real time scheduling algorithm for design diversity, maintainability

CO1

Identify each component and technologies implemented in storage
infrastructures

CO2

Evaluate storage architectures; understand logical and physical components of
a storage infrastructure including storage subsystems, RAID and Intelligent
storage systems

CO3

Explain storage networking technologies such as FC SAN, NAS, IP-SAN,
FCoE and data archival solution – CAS

CO4

Recognise different storage virtualization technologies and their benefits

CO5

Comprehend and articulate business continuity solutions, including, backup
technologies, and local and remote replication solutions

CO6

Define information security, and storage security domains

CO7

Identify parameters of managing and monitoring storage infrastructure and
describe common storage management activities and solutions

CO8

Apply the storage technology principles and design for various applications

CO1

Describe the overview and analyze the performance metrics of high
performance parallel architectures

CO2
CO3

Illustrate the various High Performance Computing Paradigms.
Design High Performance Computing Applications

CO4

Develop various High Performance Computing applications using modern job
scheduling tools
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SWE4009

Linux Programming

CO5

Analyze and measure the performance of high performance applications

CO6

Understand and Explore the various compiler optimization for HPC
applications

CO7
CO8
CO1
CO2
CO3
CO4
CO5
CO6
CO7

Identify the emerging trends in high performance computing
Analyze and Implement current distributed Computing research literature
Understand Linux Porgramming Methods
Write shell scripting for any task automation
Debug the program using tools for maintaining coding standards
Analyse FHS and Semaphores
Use digital code repositories for source code and documents maintenance
Apply the data management and development tools
Explore the process management structure

Programme Name :

M.Tech Information Technology (Networking)

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic constraints,
including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for engineering
practice
PO_05 Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility.
PO_08: Having a good cognitive load management skills related to project management and finance.

M.Tech Information Technology (Networking)
Programme Specific Outcomes (PSO)

1

Understand, explain, apply IT competencies and adapt to new and emerging technologies in agile manner.

2

Apply Networking technologies as intrinsic components to tackle challenging and fundamental problems with the potential for long term
and real world impact.

3

Work, lead or be an entrepreneur in local and global environments exhibiting professional and socially responsible traits.

S.No.

1

Course
Code

ITE5001

Course Title

Advanced Data Structures and
Algorithms

Course
Outcomes Description
CO1

Introducing various algorithmic design concepts.

CO2

Provide foundation of basic data structures like.

CO3

Analyze the time complexity of various algorithms.

CO4

Model various types of advanced tree concepts.

CO5

Designing data structures for weighted intervals and segment trees.

CO6

Analyzing the performance of various types of heaps.

CO7

Demonstrating various data structures for strings and transformation trees.

CO8

Designing and implementing various advanced data structure concepts.

2

3

ITE5702

ITE5003

Cloud Computing and Virtualization

CO1

Introducing fundamental elements and concepts related to Cloud
Computing.

CO2

Develop the architecture model and resource management in Cloud
Computing.

CO3

Analyze the core architectural concepts for scheduling the resource and
job in cloud computing to support scalability and fault tolerance.

CO4

Design, implement and evaluate a cloud-based system, process,
component, or program to meet the desired needs.

CO5

Design and develop highly scalable and secure cloud-based applications.

CO6

Create a virtual machine, migrate and provide QOS to the committed
users.

CO7

Communicate with other cloud services and collaborate with web based
tools.

CO8

Construct the best practice model for deploying cloud based applications.

CO1

Analyze the vulnerabilities in any computing system and design a security
solution.

CO2

Understanding external and internal threats to an organization and
applying symmetric key cryptographic techniques.

CO3

Provide mathematical background to the security protocols.

CO4

Introducing advanced security issues and Technologies.

CO5

Information security and concepts for networks and cloud.

Cryptography and Network Security

4

5

ITE5004

ITE5005

Computer Networks

CO6

Develop SSL or Firewall based solutions against security threats, employ
access control techniques to the existing computer platforms.

CO7
CO8

Explore the wireless and IP security mechanisms.
Recent research trends in network security.

CO1

Demonstrate the knowledge of fundamental elements and concepts related
to computer networks, requirements, architecture and performance.

CO2

Analyze the requirements for a given organizational structure and select
the most appropriate networking architecture and technologies.

CO3

Specify and design the basic internetworking protocols.

CO4

Design and deploy the routing protocols in communication systems.

CO5

Describe the essential principles of UDP, TCP, and Remote Procedure call
for real time applications.

CO6

Comprehend and use the concept of resource allocation, congestion
Control, congestion avoidance mechanisms and Quality of Service.

CO7

Understand and apply the networking techniques for traditional and
multimedia applications.

CO1

Illustrate the complete need of open source systems and open source
software license.

CO2

Implement server-side web development using basic syntaxes of PHP.

CO3

Implementing HTML form creation and validation using PHP code.

CO4

Retrieving any type of information from a data base via complex queries
in My SQL.

Open Source Programming

6

7

ITE6001

ITE6003

Network Management

CO5

Determine and analyze the use of PHP MyAdmin to handle the
administration of MySQL over the Web.

CO6

Demonstrate how to validate names, e-mails, and URLs.

CO7

Design and develop web application using Perl programming language.

CO8

Emerging current trends in open source programming.

CO1

Understand the fundamental goals of network management

CO2

Comprehend the Basic foundations i.e., standards, models and language of
network management

CO3
CO4
CO5
CO6
CO7

Demonstrate the proficiency in SNMPv1 model
Demonstrate the proficiency in SNMPv2 model
Demonstrate the proficiency in SNMPv3 model
Eloborate the knowledge of Remote Monitoring
Develop skills of Network management tools

CO8

Design and conduct experiments, as well as analyze and interpret network
data

CO1

Analyze a network performance by applying the concept of queuing
analysis.

CO2

Apply the concepts to optimize and troubleshoot high-speed network.

CO3

Use and apply the Congestion and Traffic management algorithms

CO4

Configure network that have outcome characteristics needed to support a
TCP based applications

CO5

Design and configure network to support an ATM specified set of
applications.

CO6

Use and apply Integrated and Differentiated Services techniques.

High Speed Networks

8

9

ITE6004

ITE6005

Internet of Things

CO7

Utilize the protocols for QoS Support

CO1

Introducing concepts the basic and fundamental design concept for the
development of Internet of Things.

CO2

Deployment of application based on the levels of Internet of Things.

CO3

Describe the industrial sensors, health sensors, etc. and the programming
aspect for the domain specific IoT

CO4

Provide platforms and methodology for reliability, scalability and
robustness in IoT and M2M system management.

CO5

Develop python programming in Raspberry Pi for retrieving the sensor
data, communicate to cloud, and perform analytics.

CO6

To identify and analyze core concepts of Internet of Things.

CO7

Solving Real World Problems by developing a prototype of Internet of
Things.

CO8

Design and Develop a Domain Specific Application which will address
the contemporary issues and to apply with cloud computing for effective
monitoring and controlling through Internet of Things.

CO1

Explain how businesses make use of mainframe processing power, the
typical uses of mainframes, and how mainframe computing differs from
other types of computing.

CO2

Analyse the Workload, I/O and Data Management of Z/OS and compare it
with other operating systems.

CO3

Describe the Virtualization concepts for Z/OS architectures

Enterprise Operating Systems

10

ITE6006

CO4

Illustrate the functions of memory manager in terms of virtual storage
management.

CO5

Compare the performance of Tivoli workload scheduler with other
schedulers.

CO6

Analyze the features of General parallel File System (GPFS) with
traditional file system.

CO7

Learn about the architectural concepts behind IBM's Tivoli Storage
Manager backup software and the main differences with "traditional"
backup products.

CO8

Design and Develop a Domain Specific Application.

CO1

Apply knowledge of the key issues that differentiate wireless and wired
communication.

CO2

Ability to work with the different LAN standards such as latest 3G/4G and
WiMAX networks and its architecture.

CO3

Analyse the importance of wireless Internet and application protocols for
optimizing and learn the wireless devices service technologies.

CO4

Describe the various MAC and Routing protocols used in Ad hoc wireless
networks.

CO5

Analyse the core architectural concepts of routing protocols for hybrid
wireless networks and schemes for multihop wireless networks.

CO6

Identify and analyze the core issues and challenges in wireless sensor
networks with quality and security.

CO7

Describe the constraints that affect the design and performance of Mobile
computing platforms.

CO8

Ability to design and develop small projects and app locations related to
wireless technologies.

Wireless Networks

11

12

13

ITE6007

ITE6008

ITE6009

Advanced Database Systems

CO1

Comprehend the fundamentals of Relational Database Design

CO2

Elaborate the Parallel Database Design

CO3

Understand and use the concepts of Distributed Databases

CO4

Describe Object-Based Databases and its applications

CO5

Demonstrate the knowledge in the Spatial Database design.

CO6
CO7
CO8

Comprehend and use XML Databases
Develop skills of handling Multimedia Databases
Develop applications with complex data types

CO1

Demonstrate the knowledge of fundamental concepts related to Processor
mode, dynamic address translation, interrupt processing and IO
configuration.

CO2

Understanding the cache coherence protocols. Demonstrate the
understanding of instruction pipelining and branch prediction techniques.

CO3

Analyze and resolve the networking and connectivity issues.

CO4

Evaluate the energy management and performance management in main
frames.

CO5

Introduction to Fiber channel and hyper socket connectivity.

CO6

Understanding of Categorize Virtualization, Hypervisor types, LPAR and
Dynamic Channel Path Management.

CO7

Demonstrating Z13 architecture, Unified Resource Manager and its
operating systems.

CO1
CO2

Comprehend the fundamentals of Network Programming
Understand and use the concepts related to URL

Advanced Computer Architecture

Network Programming

14

15

ITE6010

ITE6011

Machine Learning

System Modelling and Simulation

CO3
CO4
CO5
CO6

Demonstrate the use of Sockets for Clients
Demonstrate the application of Sockets for Servers
Design and implement Secured Sockets
Identify and develop applications that require UDP

CO7

Implement socket programming using TCP and UDP protocols

CO1

Comprehend the fundamentals of Machine Learning

CO2

Elaborate and use Regression Analysis for real world problems

CO3

Describe and apply Classification Methods to solve problems

CO4
CO5

Understand and use Graphical Models
Design and implement Ensemble Methods

CO6

Understand Computational Learning Theory and its applications

CO7

Identify problems for Unsupervised Learning and apply suitable strategy

CO8

Apply the algorithms to a real-world problem, optimize the models.

CO1

Comprehend the fundamentals of Simulation Terminologies and
Mathematical models

CO2
CO3

Understand the Queuing Models and Random Numbers
Understand and use Input Modelling for problems

CO4

Elaborate the various strategies for Verification and validation

CO5
CO6
CO7

Understand and use Output analysis for a Single system
Describe and Simulate complex systems
Develop skills for Simulation of Computer Networks

16

17

ITE6012

ITE6013

CO8

Implement and verify the model in a computer system. Evaluate and
analyze the model output, compare alternatives.

CO1

Understanding of the concepts related to data mining technologies

CO2

Understanding data and converting data to appropriate format for data
mining

CO3

Identify the frequent data patterns

CO4

Implement classification mining methods for contemporary issues.

CO5

Ability to conduct experiments on grouping data, as well as to analyze and
interpret data.

CO6

Identify peculiar data from huge databases.

CO7

Explore further data mining techniques to provide efficient solutions for
various applications.

CO8

Design and develop new data mining Algorithms and methods to analyze
real-world Data sets.

CO1

Provide the fundamental concepts and practical introduction to big data,
its analysis and associated challenges.

CO2
CO3

Understand the concepts of Hadoop and HDFS.
Analyze the data with Hadoop framework .

CO4

Apply the concepts and develop applications using MapReduce
framework.

CO5

Understand the mining of data Streams and apply various data analysis
techniques for data streams.

CO6

Explore and use Apache Spark

CO7

Understand the methods and techniques used for the analysis of Social
network data.

Advanced Data Mining Techniques

Big Data Analytics

CO8

19

ENG5001

Fundamentals of Communication Skills

CO1
CO2
CO3
CO4
CO5
C01

20

ENG5002

Professional and Communication Skills

C01

18

MAT5002

Mathematics for Computer
Engineering

21

FRE5001

Français Fonctionnel

22

GER5001

Deutsch Fuer Anfaenger

24

STS5001

STS5002

CO1
CO2
CO3
CO4
CO1
CO2
CO3

Having a good working knowledge of communicating in German.

CO4

Having critical thinking and innovative skills
Enabling students to use relevant aptitude and appropriate language to
express themselves

Essentials of Business etiquettes

Preparing for Industry

Apply Logics in system design
Apply Linear Algebra in Image processing
Apply Number theory in Cryptography
Use Probability, Statistics to analyses Big-data
Apply sampling theory and queuing models in engineering problems
Ability to communicate effectively in social and academic contexts
Students will be able to apply the acquired skills and excel in a
professional environment.
Having interest in lifelong learning.
Having adaptive thinking and adaptability.
Having a good working knowledge of communicating in French
Having critical thinking and innovative skills
Having interest in lifelong learning.
Having adaptive thinking and adaptability.

CO1
23

Develop applications using large-scale analytics tools to solve open big
data problems.

CO2

To communicate the message to the target audience clearly

CO1

Enabling students to simplify, evaluate, analyze and use functions and
expressions to simulate real situations to be industry ready.

Programme Name :

M. Tech Manufacturing Engineering

Program Outcomes
PO_1: Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.
PO_2: Design/Development of Solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health and safety, and
the cultural, societal, and environmental considerations.
PO_3: Conduct Investigations of Complex Problems: Use research-based knowledge and research methods including design
of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions for
complex problems
PO_4: Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT
tools including prediction and modelling to complex engineering activities with an understanding of the limitations.
PO_5: The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety,
legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.
PO_6: Environment and Sustainability: Understand the impact of the professional engineering solutions in societal and
environmental contexts, and demonstrate the knowledge of, and need for sustainable development.
PO_7: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering
practice.
PO_8: Project Management and Finance: Demonstrate knowledge and understanding of the engineering and management
principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.

Program Specific Outcomes
1
2
3

Analyse, design and develop mechanical systems to solve complex engineering problems by integrating
modern mechanical engineering tools, software and equipment’s.
Adopt a multidisciplinary approach to solve real-world industrial problems.
Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report/document

Course Outcomes

S.No

1.

2.

Course
Code

MAT5005

ENG5001

Course Name

ADVANCED
MATHEMATICAL
METHODS

Course
Outcome CO Statement

CO1

Distinguish and analyse a variety of tools for solving linear systems
and finding eigenvalues of these systems.

CO2

Derive and use the numerical techniques needed for the solution of a
given engineering problems

CO3

Understand and correlate the analytical and numerical methods

CO4

Demonstrate their ability to write coherent mathematical proofs and
scientific arguments needed to communicate the results obtained
from differential equation models

CO5

Demonstrate the understanding of how physical phenomena are
modelled by partial differential equations

CO1

Ability to communicate effectively in social and academic contexts

FUNDAMENTALS OF
COMMUNICATION
SKILLS
3.

ENG5002

PROFESSIONAL AND
COMMUNICATION
SKILLS

CO2

Develop effective writing skills

CO3

Demonstrate their understanding the communication Skills

CO1

Students will be able to apply the acquired skills and excel in a
professional environment

CO1

To Identify in French language the daily life communicative
situations via personal pronouns, emphatic pronouns, salutations,
negations, interrogations etc

CO2
4.

FRE5001

5.

GER5001

6

STS5001

FRANCAIS
FONCTIONNEL

Deutsch für Anfänger

ESSENTIALS OF
BUSINESS
ETIQUETTES

CO3

To communicate effectively in French language via regular / irregular
verbs
To demonstrate comprehension of the spoken / written language in
translating simple sentences

CO4

To understand and demonstrate the comprehension of some particular
new range of unseen written materials

CO5

To demonstrate a clear understanding of the French culture through
the language studied

CO1

To greet people, introduce oneself and understand basic expressions
in German

CO2
CO3
CO4

To acquire basic grammar and skills to use these in a meaning way
To attain beginner's level vocabulary
To write on a variety of topics with significant precision and in detail

CO5

To demonstrate good comprehension of written discourse in areas of
special interests

CO1

Enabling students to use relevant aptitude and appropriate language
to express themselve

CO2

To communicate the message to the target audience clearly

7

8

9

STS5002

SET5001

SET5002

PREPARING FOR
INDUSTRY

CO1

Enabling students to simplify, evaluate, analyze and use functions and
expressions to simulate real situations to be industry ready

CO1

Carried out inside the university, in any research area corresponding
to their curriculum

CO2

Publications in the peer reviewed journals / International Conferences
will be an added advantage

CO3

It motivates and encourage research culture in the young minds of
graduate engineers

CO4

Students are made aware of plagiarism checking and they are advised
not to exceed more than 12% as per the academic regulations

CO1

Carried out inside the university, in any research area corresponding
to their curriculum

CO2

Publications in the peer reviewed journals / International Conferences
will be an added advantage

CO3

It motivates and encourage research culture in the young minds of
graduate engineers

SET Projects

SET Projects

CO4
CO1

10

MEE6099

MASTER'S THESIS

CO2
CO3
CO4

Students are made aware of plagiarism checking and they are advised
not to exceed more than 12% as per the academic regulations
Considerably more in-depth knowledge of the major subject/field of
study, including deeper insight into current research and development
work
The capability to use a holistic view to critically, independently and
creatively identify, formulate and deal with complex issues
A consciousness of the ethical aspects of research and development
work
Publications in the peer reviewed journals / International Conferences
will be an added advantage

CO1

11

MEE5001

FINITE ELEMENT
METHODS IN
MANUFACTURING

CO2
CO3
CO4
CO5
CO6
CO1

12

13

MEE5002

MEE5003

COMPUTER
INTEGRATED
MANUFACTURING

ADVANCED
MATERIALS AND
CHARACTERIZATION

CO2
CO3

Solve differential equations using various weighted residual methods
and use them for finite element analysis
Perform structural analysis of using 1 D and 2 D elements
Perform thermal analysis using 1 D and 2 D elements
Model various nonlinearities to perform nonlinear finite element
analysis
Model and simulate manufacturing processes such as welding,
casting, metal forming and metal cutting
Perform finite element analysis on real life components and for
simulating manufacturing processes using commercial package
Understand the effect of manufacturing automation strategies and
derive production metrics.
Analyze automated flow lines and assembly systems, and balance the
line
Design automated material handling and storage systems for a typical
production system

CO4
CO5

Design a manufacturing cell and cellular manufacturing system.
Develop CAPP systems for rotational and prismatic parts

CO1

Describe the mechanical behaviour of materials, their importance and
applications

CO2

Explain various engineering alloys in terms of specifications,
applications, and heat treatment

CO3
CO4
CO5

Evaluate the suitability of different types of surface modifications on
materials
Analyse the processing and applications of different non-metallic
materials
Demonstrate the acquired skills in analysing the properties and
applications of modern materials and alloys

14

15

MEE5004

MEE5005

MODERN MACHINING
PROCESSES

QUALITY AND
RELIABILITY
ENGINEERING

CO6

Identify methods for use on characterization based on microscopy,
microanalysis and diffraction techniques, and surface and
spectroscopy analysis

CO7

Apply advanced lighting, thermal, chemical and imaging techniques
for materials characterization particularly of the most widely used thin
films, nanomaterials and advanced materials

CO1

Explain the working principle, process capabilities and applications
of various modern machining/finishing processes

CO2

Analyse the inter-relationship between the process parameters and
machining performances such as cutting forces, tool wear, material
removal rate and surface finish

CO3

Discuss the specific characteristics and requirements of high speed
machining system

CO4

Select a suitable modern machining/finishing process for
manufacturing of macro/ micro components/features

CO5

Demonstrate understanding of modern machining process through a
hands on project

CO1

Relate the process variability in terms of cost of quality.

CO2

Demonstrate the ability to design, use, and interpret control charts for
monitoring the process quality.

CO3

Design a sampling plan with OC curve to evaluate the effectiveness
for a given inspection process.

CO4

Apply basic quality improvement and problem solving tools like
QFD, FMEA and bench marking.

CO5

Design basic factorial experiments and Taguchi methods to identify
the main effects, interaction effects, and their significance.

CO6

Acquire the concepts of the reliability to calculate the system
reliability based on the given component connection.

16

MEE5025

MECHATRONICS &
AUTOMATION

CO7

Apply the quality and reliability concepts to solve real time industry
problem.

CO1

Select a suitable sensor, actuator and controller for a Mechantronic
application

CO2
CO3
CO4
CO5

Design a hydraulic circuit for a given automaton requirement
Desgn a Pneumatic Circuit for a given Problem
Develop programs for CNC machines and robots
Design an automation system for simple industrial applications

CO6
CO1

17

MEE6001

METROLOGY AND
NON-DESTRUCTIVE
TESTING

CO2
CO3
CO4
CO5
CO1
CO2
CO3

18

MEE6003

MICRO AND NANO
MANUFACTURING

CO4
CO5
CO6

Experimentally perform industrial automation using Hydraulics,
Pneumatics and PLC
Carryout linear and angular measurements on mechanical
components.
Identify transducer for sensing various mechanical parameters.
Design suitable sensing systems for measuring mechanical
parameters.
Statistically analyze variation and design Statistical Quality Control
systems.
Carryout Non Destructive evaluation of components and products.
Demonstrate the principles of Micro Nano Manufacturing.
Apply the process of patterns using on any surface of lithography.
Analyze the etching and micro molding processes for the manufacture
of patterns in wafers as well as very small plastic parts.
Illustrate size effect in micro machining with respect to plastic
behavior.
Explain the different mechanical micro machining process.
Discuss on vapour deposition and laser nano manufacturing
techniques.

19

MEE6002

OPTIMIZATION
TECHNIQUES

CO1

Apply basic concepts of mathematics to formulate engineering
optimization problems as well as understand and apply necessary and
sufficient conditions based on differential calculus, in finding
maxima/minima of single and multi-variables functions.

CO2

Analyze the potential advantage of search methods and gradient based
methods and apply for unconstrained non-linear optimization
problems covering wide range of applications.

CO3

Enumerate the differences between direct and indirect optimization
methods and apply for solving constrained non-linear optimization
problems covering wide range of applications.

CO4

Understand and apply quadratic and geometric programming
approaches to solve quadratic functions and engineering design
problems covering wide range of applications.

CO5

CO6

20

MEE6004

CASTING AND
WELDING
TECHNOLOGY

Describe the basics of different evolutionary algorithms and apply
existing optimization software packages to solve engineering
problems.
Enumerate fundamentals of fuzzy logic and neural networks and
apply these techniques to solve various problems arising from
engineering areas.

CO7

Demonstrate the potential advantages of clustering techniques and
apply to solve various problems covering wide range of applications
in marketing, bio-medical and geo-spatial fields, etc.

CO1
CO2
CO3
CO4

Model the solidification process of castings.
Evaluate the suitability of various casting processes for a product.
Analyze the influence of process parameters on the quality of weld.
Evaluate the mechanisms of metal transfer through weld simulation.

CO5

Select appropriate advanced welding techniques for aerospace,
nuclear, automobile and naval applications.

CO6
CO7
CO1

21

MEE6005

VIRTUAL
MANUFACTURING

CO2
CO3
CO4

22

23

MEE6006

MEE6007

THEORY OF METAL
FORMING

SUSTAINABLE
MANUFACTURING

Evaluate the weldability of metals and alloys and their metallurgical
aspects.
Design welding and casting systems and quality control of
components.
Describe the techniques for product modeling, product visualization,
digital mockup and product data management. Elaborate the methods
for digital geometry processing
Describe the principles of and facilities for virtual reality and its
applications in digital mockup and virtual manufacturing
Describe the methods and algorithms for collaborative design and
design a product assembly by utilizing appropriate collaborative design
tools
Demonstrate the applications of VM in material processing through
simulation.

CO1

Demonstrate the application of theory of plasticity to understand
concepts of mechanics , stress and temperature distribution and
friction in metal forming processes

CO2

Apply relevant forging load calculations to evaluate the impact on
quality of the process

CO3

Analyse various forces that occur in a rolling process

CO4

Analyse the extrusion process in terms of in terms of deformation,
lubrication and defects

CO5

Evaluate the wire and tube drawing processes in terms of performance
and including the effect of residual stresses

CO6

Determine the application of various sheet metal forming methods

CO7

Evaluate the stresses formed when a new component or part is metal
formed

CO1
CO2

Identify key requirements and concepts in lean manufacturing.
Understand the need for sustainability assessment and their types.

24

25

26

MEE6008

MEE6009

MEE6010

SUPPLY CHAIN AND
LOGISTICS
MANAGEMENT

MANUFACTURING
SYSTEM SIMULATION

MAINTENANCE
ENGINEERING

CO3

Develop sustainability assessment framework model depending on the
process under investigation.

CO4
CO5

To frame Strategic polices and implement sustainability approaches
Leverage sustainability concepts in a supply chain.

CO6

Apply knowledge of lean and other sustainability concepts in a typical
sustainable manufacturing setup.

CO1

Foresee the trends and importance of value chain in the operations of
logistics and supply chain

CO2

Apply automation and outsourcing techniques for improving in
customer service in logistics and warehouse operations

CO3

Analyse the impact of relationships and benchmarking on the
performance of the supply chain using appropriate metrics

CO4

Demonstrate the effective use of emerging information technologies
in logistics and supply chain management

CO5

Develop appropriate models in transportation management for
decision-making

CO6

Address the problems of inventory management in a holistic approach
using suitable models and strategies

CO1

Identify and formulate advance problems and apply

CO2

knowledge of mathematics and simulation packages to solve
manufacturing problems.

CO3

Use the techniques, skills, and modern packages, necessary for
professional practices.

CO4

Demonstrate the application of discrete event simulation.
Apply the methods and tools for select cases.

CO1

Students will be able to trace out and locate the faulty element within
a large machine based on the symptoms observed from the machines.

27

MEE6011

MANUFACTURING
INFORMATION
SYSTEMS

CO2

To suggest suitable repair methods, tools and tackles needed for
performing the repair process.

CO3

To decide on the application of condition monitoring parameters of a
machine as a preventive maintenance tool, with the final objective of
reducing the breakdown situations.

CO4

To decide on the parts replacement plan on any machine in an
economical way.

CO1

To create simple to moderately complex manufacturing information
system for manufacturing industry

CO2

Evaluate critically the role of management information systems for
design, engineering and manufacturing

CO3

Demonstrate an appreciation of the complex relationship between
information systems and organization

CO4

28

29

MEE6012

MEE6013

DESIGN AND
ANALYSIS OF
EXPERIMENTS

ADVANCED TOOL
ENGINEERING

CO1
CO2
CO3

Explain system analysis and design tools
Apply decision support systems for various issues.
Identify the Principles and Guidelines of Design of Experiments
Analyze the Randomized Block Designs
Analyze the Factorial Designs

CO4

Explain the comparison of classical and Taguchi’s approach in Design
of Experiments

CO5

Solve the problems by Regression Analysis

CO6

Analyze the importance of response Surface Methodology in Design
of Experiments

CO1

Interpret the tooling drawing, materials and their heat treatment

CO2

Recommend appropriate jigs and fixtures for various metal forming
operations

30

31

32

MEE6014

MEE6015

MEE6052

LASER MATERIAL
PROCESSING

ADDITIVE
MANUFACTURING
TECHNOLOGY

INDUSTRIAL
SURFACE
ENGINEERING

CO3

Choose various types of work holding devices for different geometry
of work pieces

CO4
CO5

Design of cutting tools for various operations
Design of tooling for CNC Machine tools

CO6

Design of cutting tools, press tool dies, jigs and fixtures for
manufacturing various components

CO1
CO2

Demonstrate the importance of industrial lasers and laser processing.
Evaluate laser based joining and surface modification processes.

CO3

Apply laser based machining and rapid manufacturing techniques for
various applications.

CO4

Explain the use and importance of laser methodology.

CO1

To demonstrate comprehensive knowledge of the broad range of AM
processes, devices, capabilities and materials that is available.

CO2

To understand the various software tools, processes and techniques
that enable advanced/additive manufacturing and personal fabrication.

CO3

To articulate the various tradeoffs that must be made in selecting
advanced/additive manufacturing processes devices and material s to
suit particular product requirements.

CO4

Opportunity to design, engineer and fabricate an actual multicomponent object using advanced/additive manufacturing devices and
processes (the “project”).

CO1
CO2
CO3
CO4
CO5

Demonstrate the role of beams in surface modification
Explain surface modification processes
Apply surface spray and PVD & CVD coatings for various applications
Evaluate various electro formed and hot dip coatings processes
Test and characterize the coatings

Programme Name :

M.Tech. – Mechatronics

Program Outcomes

PO_01: Having an ability to apply mathematics and science in engineering applications
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints
PO_03: Having an ability to design and conduct experiments, as well as to analyze and interpret data
PO_04: Having an ability to use techniques, skills and modern engineering tools necessary for engineering practice
PO_05: Having problem solving ability- solving social issues and engineering problems
PO_06: Having adaptive thinking and adaptability
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1
2
3

Analyse, design and develop mechanical systems to solve complex engineering problems by integrating
modern mechanical engineering tools, software and equipment’s.
Adopt a multidisciplinary approach to solve real-world industrial problems.
Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report/document.

Course Outcomes

S.No

Course
Code

Course Name

Course
Outcome CO Statement

CO1

CO2
1

MEE 5023

ADVANCED
SENSORS AND
INSTRUMENTATION

CO3

To understand the input-output configuration, static and dynamic
characteristics of typical measurement systems
To learn the transduction principles of typical transducers used in
industrial measurement applications related to force, pressure,
level, flow, acceleration, torque, temperature, displacement,
speed, etc
To study the principle of operation and applications of opto
electronic, magnetic, digital sensors.

CO4

To demonstrate the recent trends and advances in the
measurement systems

CO5

To comprehend the role of signal conditioning circuits and data
acquisition in measurement systems

CO6

To select and apply the typical sensors suitable for different
industrial applications.

CO1

Identify key concepts, architecture and principles concerning the
hydraulics and pneumatics systems

CO2

Evaluate key concepts and principles concerning modeling,
analysis, and control of brushed dc motors, stepper motors,
brushless dc motors, and solenoids

CO3
2

MEE 5007

ACTUATORS AND
DRIVES

CO4
CO5

Create awareness about actuators, drives and control elements for
any applications

CO6

Selection of actuators and its associated drivers for several
working conditions

CO7
CO8

3

MEE 5008

ROBOT DYNAMICS
AND
PROGRAMMING

4

MEE 5027

SYSTEM DESIGN
AND CONTROL

Apply the methods of control algorithms, fault detection and
diagnosis.
Analyze the set of potential mechanisms and control solutions for
the process

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3

Develop knowledge about the architecture and working principles
of the most common electrical motor types
Choose and use hydraulic, pneumatic, electrical actuators and
drives
Discuss the specifications of various types of Industrial Robots.
Design appropriate end effectors for various applications.
Analyze kinematics of various manipulator configurations
Compute required trajectory planning for the given task.
Develop appropriate control system for robotic arm.
Prepare the program for various robotic applications
Design of a mechatronic system.
Compile the concepts of system and modelling techniques
Apply the software for simulating dynamic systems

5

EEE 5024

INDUSTRIAL
CONTROLLERS

CO4
CO5

Outline the principles and analysis of basic control systems.
Study of optimization methods in physical systems

CO6

Examine the above for various industrial measurement and
control applications

CO1

Compare the architecture and functions of micro-computing
systems for industrial applications.

CO2
CO3
CO4

Explain the architecture 8051 Microcontroller.
Create microcontroller assembly language programs
Outline the interfacing techniques with 8051 microcontroller

CO5

Explain the architecture and functions of PLC and program PLC
with ladder logic.

CO6
CO1
CO2

6

MEE 5021

MANUFACTURING
AUTOMATION

CO3

Outline CNC technology for computer aided manufacturing and
prepare the Mobile and Autonomous Robotics CNC codes for part
programming.

CO4

Select the material handling / storage systems and automated
inspection systems

CO5
CO6
7

MEE 6043

MACHINE VISION
SYSTEMS

Outline selection of industrial controllers, communications
standards and distributed control systems
Outline the concept of automation and assess the degree of
automation
Prepare process planning for industrial components for
production

CO1

Use manufacturing support systems for productivity improvement
Critique on intelligent manufacturing system and digital
enterprises.
Demonstrate the image processing and image analysis techniques
by a machine vision system

CO2

To get acquainted with the possibilities and limitations of
application of image processing and computer vision

CO3

Explain various image enhancement and restoration techniques.

CO4
CO5
CO6
CO1
CO2
8

9

MEE 6044

MEE 6057

MOBILE AND
AUTONOMOUS
ROBOTS

MEMS AND
MICROSYSTEMS

CO3
CO4
CO5

Discuss various application of service and industrial autonomous
robotic system.

CO1

Become familiar with micro fabrication techniques

CO2

Assess whether using a MEMS based solution is the relevant and
best approach

CO3

Select the most suitable manufacturing process, actuators, sensors
and strategies for micro fabrication

CO4
CO5
10

MEE 6045

FLUID POWER
SYSTEM DESIGN

Describe colour image processing, image compression, image
segmentation and representation.
Evaluate the techniques for image enhancement and image
restoration.
Interpret image segmentation and representation techniques.
Predict the various types of autonomous system and its
challenges.
Identify the types of locomotion and its kinematic constrain.
Predict the suitable sensors for localizations in mobile robotics
system.
Compute path planning with various algorithm and task allocation
problem in multi robotic system

CO1

knowledge on general properties of Microfluidics and physics
involved in liquid flow
microfabrication techniques in Bio electro mechanical systems
and Optical MEMs Fluid structure interaction in Microflow
devices
Acquire knowledge of the applications of fluid power in various
engineering fields.

CO2
CO3
CO4
CO5
CO6

11

MEE 5009

AUTOTRONICS AND
VEHICLE
INTELLIGENCE

MEE 6046

INTELLIGENT
SYSTEMS

To understand the production of compressed air and its
distribution.
To understand about hydraulics filters and sealers, types of filter
elements,- construction and working of filter in hydraulic unit
To understand components of hydraulic systems and its
advantages
To know about pneumatic system and its advantages in industrial
applications.

CO1

Comprehensive fundamental and technical knowledge of sensors
and transducers used in auto vehicles and vehicle intelligence.

CO2

Ability to understand, analyze and use various SI and CI
Management systems

CO3
CO4
CO5

12

To know the benefits and limitations of fluid power compared
with other power transmission technologies and Interface PLC
with hydraulic and pneumatic systems.

Ability to use MATLAB and Simulink for system modelling and
simulation
Selection of automotive sensors and actuators for a specific
application
Designing a suitable controller for energy management in electric
and hybrid vehicles

CO6

Acquire Knowledge on several intelligent vehicle system and
safety systems

CO1

Explain the characteristics of AI systems with different searching
techniques and algorithms

CO2
CO3

Design a simple AI system
Demonstrate the Genetic algorithms programming

13

MEE 6060

BIOMECHATRONICS

CO4

Apply Hybrid techniques for Industrial Applications of intelligent
systems

CO5

Evaluate the applications of types of AI algorithms for real time
industrial applications

CO1

To impart basic knowledge about the Bio mechanics, Bio sensors
and actuators, and bio- mechatronics devices.

CO2
CO3
CO4
CO5
CO6
CO1
CO2

14

15

MEE 6058

MEE 6059

INDUSTRIAL
PROCESS
AUTOMATION

Internet of Things and
Smart Manufacturing

To acquire the different bio imaging and processing.
To analyze the Signal processing with bio sensors and actuators.
To analyze modern medical measurement devices.
To understand the properties of bio assist devices.
To understand modern bio-mechatronics devices and its
requirements.
Explain the Industrial process automation and its strategy
Demonstrate the Modes of computer control in automations

CO3

Design a simple automation system using PLC and SCADA for
the industry

CO4

Explain the Industrial networks for developing the
communication Infrastructure

CO5
CO6

Design a HMI for industry automation system
Apply automation systems in different industrial processes

CO1

Analyze manufacturing operations and determine the lines of
responsibility and technical integration between operations and
logistics systems.

CO2

To apply the cloud concepts in a sustainable and global product
development.

CO3

Understand the concept of cloud based distributed environment
for collaborative manufacturing.

15

MEE6099

Master's Thesis

CO4

Understand the opportunities, challenges brought about by
Industry 4.0 and how organizations and individuals should
prepare to reap the benefits.

CO5

Able to outline the various systems used in a manufacturing plant
and their role in an Industry 4.0 world.

CO6

Implement a prototype of the IoT/cloud system design.

CO7

Appreciate the smartness in Smart Factories, Smart cities, smart
products and smart services. industrial controllers

CO1

Considerably more in-depth knowledge of the major subject/field
of study, including deeper insight into current research and
development work

CO2
CO3
CO4

16

ENG5001

Fundamentals of
communication skills

17

ENG5002

Professional and
Communication Skills

18

FRE5001

FRANCAIS
FONCTIONNEL

CO1
CO2
CO3

The capability to use a holistic view to critically, independently
and creatively identify, formulate and deal with complex issues
A consciousness of the ethical aspects of research and
development work
Publications in the peer reviewed journals / International
Conferences will be an added advantage
Ability to communicate effectively in social and academic
contexts
Develop effective writing skills
Demonstrate their understanding the communication Skills

CO1

Students will be able to apply the acquired skills and excel in a
professional environment

CO1

To Identify in French language the daily life communicative
situations via personal pronouns, emphatic pronouns, salutations,
negations, interrogations etc

CO2

To communicate effectively in French language via regular /
irregular verbs

CO3

To demonstrate comprehension of the spoken / written language
in translating simple sentences

CO4

To understand and demonstrate the comprehension of some
particular new range of unseen written materials

CO5
CO1
CO2
19

GER5001

Deutsch für Anfänger

CO3
CO4
CO5

20

21

ADVANCED
MAT 5005 MATHEMATICAL
METHODS

SET5001

SET Projects

To demonstrate a clear understanding of the French culture
through the language studied
To greet people, introduce oneself and understand basic
expressions in German
To acquire basic grammar and skills to use these in a meaning
way
To attain beginner's level vocabulary
To write on a variety of topics with significant precision and in
detail
To demonstrate good comprehension of written discourse in areas
of special interests

CO1

Distinguish and analyze a variety of tools for solving linear
systems and finding eigenvalues of these systems

CO2

Derive and use the numerical techniques needed for the solution
of a given engineering problems

CO3

Understand and correlate the analytical and numerical methods

CO4

Demonstrate their ability to write coherent mathematical proofs
and scientific arguments needed to communicate the results
obtained from differential equation models

CO5

Demonstrate the understanding of how physical phenomena are
modelled by partial differential equations

CO1

Carried out inside the university, in any research area
corresponding to their curriculum

CO2
CO3
CO4
CO1
CO2
22

SET5002

SET Projects
CO3
CO4

23

24

STS5001

STS5002

ESSENTIALS OF
BUSINESS
ETIQUETTES
PREPARING FOR
INDUSTRY

CO1

Publications in the peer reviewed journals / International
Conferences will be an added advantage
It motivates and encourage research culture in the young minds of
graduate engineers
Students are made aware of plagiarism checking and they are
advised not to exceed more than 12% as per the academic
regulations
Carried out inside the university, in any research area
corresponding to their curriculum
Publications in the peer reviewed journals / International
Conferences will be an added advantage
It motivates and encourage research culture in the young minds of
graduate engineers
Students are made aware of plagiarism checking and they are
advised not to exceed more than 12% as per the academic
regulations
Enabling students to use relevant aptitude and appropriate
language to express themselves

CO2

To communicate the message to the target audience clearly

CO1

Enabling students to simplify, evaluate, analyze and use functions
and expressions to simulate real situations to be industry ready

Programme Name :

M. Tech Nanotechnology

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1

Evolving crucial understanding of Physics & Chemistry of solids, Quantum physics of nanostructures,
Nano-electronics and Nano-photonics.

2

Concentrating on specific skills on Synthesis of nanomaterials, thin film deposition and their
characterization.

3

Solve research gaps and provide solutions to socio-economic, and environmental problems.

Course Outcomes

Sl.No

1

2

Course
Code

ECE5031

ECE5032

Course Name

Quantum Physics for
Nanostructures

Physics and
Chemistry of Solids

CO
no.

CO Statement

CO1
CO2
CO3
CO4

Gain the advanced concepts of quantum theory.
Understand the importance of Schrodinger wave equation & its applications.
Obtain the knowledge on quantum confinement effects.
Gain the knowledge in dispersion relation of electron in solids.

CO5

Understand the quantum nanostructures, such as quantum dots, nanowires and
quantum wells and their density of states.

CO6
CO1
CO2
CO3
CO4
CO5

Understand the time-dependent perturbation and its applications
Gain knowledge on crystal structure
Understand various types of atomic bonding in solids.
Classify the materials based on their properties.
Identify different imperfections in solids.
Understand thermodynamics and elementary statistical mechanics.

3

4

5

6

ECE5033

ECE 5034

ECE 6032

ECE 6033

Synthesis of
Nanomaterials and
Thin Film Deposition

Nanomaterial
Characterization
Techniques

Nanoelectronics

Nanophotonics

CO6

Apply Magnetic, Optical & Thermal properties of different material for potential
applications

CO1

Identify and understand various top-down and bottom-up approaches for
nanomaterial synthesis.

CO2
CO3
CO4
CO5
CO6
CO1

Understand and apply vacuum technology for nanomaterial synthesis.
Know various deposition techniques at the atomic and molecular level.
Acquire knowledge about structure and properties of thin films.
Learn the advanced concepts in various vapour deposition techniques.
Synthesise and deposit nanomaterials by various methods.
Be conversant with conventional aspects of metrological tools.

CO2

Be aware of various morphological techniques and selecting appropriate tools for
their future research.

CO3
CO4
CO5
CO6

Be familiar with various spectroscopic techniques.
Acquainted with the Scanning probe techniques for characterisation.
Learn advanced optical and magnetic characterization techniques.
Prepare, characterise and analyse the samples with suitable techniques

CO1

Gain the concepts of nanoelectronics such as ballistic transport and quantum
confinement.

CO2

Understand various nanostructures and its applications towards Quantum
Electronic Devices.

CO3

Acquire the fundamentals of Molecular Electronics

CO4

Obtain the knowledge of Single Electron Devices and carbon based
nanoelectronic devices.

CO5
CO6
CO1

Learn the fundamentals of Spintronics.
Design and simulate various advanced nanoelectronic devices
Gain the foundations of nanophotonics.

CO2
CO3
CO4
CO5
CO6
CO1
CO2

7

ECE 5035

Semiconductor
Device Physics and
Technology

8

ECE5036

MEMS to NEMS

9

ECE 5037

Nanosensors

CO3
CO4
CO5
CO6

Understand the mathematical synthesis of Maxwell equations for Photonic
systems.
Acquire the understanding and importance of confinement and propagation.
Obtain the knowledge of 1-D, 2-D and 3-D Photonic Crystals.
Gain the design and scope of nano-photonics applications.
Learn the foundation of plasmonics
Gain in-depth knowledge in semiconductor physics
Acquire knowledge of mathematical model of various device fabrication
processes
Gain in-depth knowledge of formation and properties of PN junctions
Obtain the fundamentals of metal-semiconductor junctions
Gain the physics of optoelectronic devices
Understand the fabrication and characteristics of nanoscale MOSFETs

CO7

Apply the concepts and techniques to solve bandgap model equations and design
various semiconductor devices.

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3

Acquire the knowledge of mechanisms in MESM/NEMS
Understand various engineering mechanics of microsystems
Gain the concept in finite element analysis of microsystems
Obtain the knowledge of MEMS fabrication
Acquire knowledge of quantum effects in MEMS/NEMS
Apply the knowledge of system integration in MEMS/NEMS
Design and simulate micro/nano sensors and actuators.
Identify and understand various micro and nano-sensors and their working.
Learn recent materials and its properties used for the fabrication of nanosensors.
Gain the fundamentals about the packaging and characterization of nanosensors.

10

ECE 5038

Carbon
Nanomaterials

CO4

At the end of this course, the students will be acquainted with various types of
mechanical, chemical and optical nanosensors systems exploiting the unique
phenomena at nanoscale.

CO5
CO6
CO1

Obtain the knowledge about nanobiosensors based on nanostructured materials.
Utilize known nanofabrication procedures to fabricate such nanosensors.
Understand the importance of carbon based nanomaterials.

CO2

Obtain the knowledge on synthesis, characterization and application of various
carbon based nanomaterials such as fullerene, carbon nanotubes and graphene.

CO3

Understand the functionalization and applications of CNT & Graphene.

CO4
CO1
11

12

ECE 5039

ECE 5040

Lithographic
Techniques for
Device Fabrication

Plasmonics

CO2
CO3
CO1
CO2
CO3
CO4
CO5
CO6
CO7

13

ECE 6031

NanomagnetismFundamentals and
Applications

CO1
CO2

Gain knowledge in other carbon based nanomaterials such as nanocones,
nanofibers, nanodiscs and nanodiamonds.
Obtain the in-depth knowledge in optical and electron beam lithography
techniques.
Understand the conventional aspects of lithography, techniques related and their
resolution aspects of X-ray, Ion, SPM based and soft lithography.
Learn and understand the importance of plasmonics in lithography
Acquire the knowledge on electromagnetics of metallic nanoparticles.
Understand the fundamentals of surface plasmon polariton, and LSPR.
Understand the excitation dynamics at nanoscale.
Learn about nanocomposites and its application in the field of optoelectronics.
Familiar with nanostructured molecular architectures.
Obtain the basics on Surface-Plasmon-Polariton-Based Sensors.
Apply surface plasmon polariton, and LSPR concepts for designing nanophotonic
devices.
Gain in-depth knowledge about the concepts of magnetism at macro and
nanoscale.
Obtain the knowledge about magnetism of localized electrons on the atom.

14

ECE 6034

Energy Technologies

15

ECE 6035

Spintronics

CO3

Gain the fundamentals about ferromagnetism, antiferromagnetism and other
magnetic order.

CO4

Identify and understand the concepts of micro- and nanoscale magnetism

CO5

Apply the concepts to the application of magnetic nanomaterials in the field of
magnetic recording, energy storage, biomedicine and environmental applications.

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2

16

ECE 6039

Nanoelectronic
Circuit Design

CO3
CO4
CO5
CO6

Understand the various renewable energy sources.
Acquire the knowledge on different energy harvesting methods.
Understand thermodynamics and kinetics of fuel cell process with nanomaterials.
Explain and choose suitable nanomaterials and nanostructures for photovoltaics.
Distinguish different types and performance of solar collectors.
Acquire the knowledge of electrochemical energy storage systems.
Understand the process and design issues in magnetic energy storage systems.
Gain the foundations of Paramagnetism & diamagnetism
Acquire the understanding and importance of Micromagnetics
Obtain the fundamental knowledge of Magnetic Materials
Understand the Electron Transport in Magnetic Systems
Gain the foundations of Spintronic Devices
Obtain the design and scope of Spintronic Device fabrication Techniques
Obtain the knowledge on recent Nanoscale devices
Understand the operation and design of FinFET for various circuits, such as
SRAM
Design reliable circuits using nanowire arrays and CNT interconnects.
Obtain the foundation of circuit design with quantum cellular automata
Understand the design aspects of application specific Nanoscale circuits.
Model the circuits of Fin-FETs, CNT-FETs, GNR-FETs, RTDs and quantum dot
devices using various SPICE versions.

17

18

19

20

EEE6099

ENG5001

ENG5002

FRE5001

Master's Thesis

Fundamentals of
communication skills

Professional and
Communication Skills

FRANCAIS
FONCTIONNEL

CO1

Formulate specific problem statements for ill-defined real life problems with reasonable
assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to excel in
professional environment

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

To remember the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc.

CO2

To create communicative skill effectively in French language via regular / irregular
verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating simple
sentences.

CO4

To understand and demonstrate the comprehension of some particular new range of
unseen written materials.

21

22

23

24

25

GER5001

MAT6001

SET5001

SET5002

STS5001

Deutsch für Anfänger

Advanced Statistical
Methods

SET Projects

SET Projects

Soft skills - Essentials
of Business Etiquettes

CO5

To demonstrate a clear understanding of the French culture through the language studied.

CO1

To create the basics of German language in their day to day life.

CO2

To understand the conjugation of different forms of regular/irregular verbs.

CO3

To understand the rule to identify the gender of the Nouns and apply articles
appropriately.

CO4

To apply the German language skill in writing corresponding letters, E-Mails etc

CO5

To create the talent of translating passages from English-German and vice versa and To
frame simple dialogues based on given situations.

CO1

To understand the concept of correlation and regression model and able to interpret the
effect of variables, regression coefficients, coefficient of determination

CO2

Make appropriate decisions using inferential statistical tools that are central to
experimental research.

CO3

Understand the statistical forecasting methods and model fitting by graphical
interpretation of time series data.

CO4

Construct standard experimental designs and describe what statistical models can be
estimated using the data

CO5

demonstrate R programming for statistical data

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

26

STS5002

Soft skills - Essentials
of Business Etiquettes

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to express
themselves

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate real situations
to be industry ready.

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

Programme Name :

M. Tech Power Electronics and Drives

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data PO_04: Having an
ability to use techniques, skills and modern engineering tools necessary for engineering practice
PO_05: Having problem solving ability- solving social issues and engineering problems
PO_06: Having adaptive thinking and adaptability
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management [discriminate and filter the available data] skills

Program Specific Outcomes
1

2

3

Apply technical knowledge, skills and analytical ability to design, develop and test power electronic
converters and drives using modern tools and technologies.
Solve the real world problems in the emerging fields like smart grid, renewable energy interfaces, and
electric vehicles and to develop innovative technologies relevant to social, ethical, economic and
environmental issues
Solve research gaps and provide solutions to socio-economic, and environmental problems.

Course Outcomes
S.No

Course
Code

1 EEE5001

Course Name

Analysis of Power
Converters

Course
Outcome

CO Statement

CO1

Analyze switching power converters in steady state and determine DC voltages
and
currents.

CO2

Analyze current and voltage waveforms in a converter in steady state

CO3

Explain the operation of different DC-DC converters and design converters
suitable for various applications

CO4

Assess the performance parameters of various types of inverters, analyze and
compare different PWM techniques for their control

CO5

Explain the application of cycloconverter and AC voltage regulators

CO6

Discuss the principle of operation and model and simulate the advanced
converters such as of Multi-level converters , PWM rectifiers & Matrix converter

CO7

Understand the controlling aspects involved.

CO8

Design and Conduct experiments, as well as analyze and interpret data

2 EEE5002

Generalized Machine
Theory

CO1

Interpret the machine in steady state

CO2

Interpret the machine dynamics

CO3

Analyze the electrical machine equivalent circuit parameters and modeling of
electrical machines

CO4

Develop the mathematical model of electro mechanical energy conversion system

CO5

Develop the mathematical model of special machine

CO6

Explain the various electrical parameters in mathematical form

CO7

Summarize the different types of reference frame theories and transformation
relationships

CO1
CO2
CO3
3 EEE5703

Advanced Processors
for Power Converters

CO4

Apply digital signal processing in ARM processor

CO5

CO7

Explain the architecture of DSP processor
Experiment with the peripherals of DSP processor for power electronics
applications
Experiment with the DSP processor for real time power electronic problems

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Describe the fundamental concepts of electric drives

CO2

Identify the suitable power converters and fix its rating based on requirement

CO3

Classify the different types of DC drives and construct its controller

CO4

Categorise the AC drives and differentiate from DC drives

CO5

Compare scalar and vector control of AC drives

CO6

Summarise standards for EMI and EMC

CO7

Recommend an option for energy savings in electric drives

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Analyse different non isolated DC-DC converter under steady-state operation

CO6

4 EEE6010

5 EEE5704

Industrial Electrical
Drives

Describe the architecture of ARM processor
Use the Timers and PWM to generate triggering pulses for power electronic
circuits
Experiment with the exceptions of ARM processor to vary the triggering pulses
for power electronic circuits

Switched Mode Power
Supplies

CO2

Develop circuit models for different dc –dc converters

CO3

Compare isolated and non-isolated dc-dc converters

CO4

Design magnetic components of dc-dc converters

CO5

Build dynamic and small signal model of switched mode power converters
Apply soft-switching techniques to DC-DC converter to reduce switching power
loss
Select suitable switched mode power converters for particular application

CO6
CO7

6 EEE6001

7 EEE5005

Power Electronics
Applications in Power
Systems

Advanced
Semiconductor
Devices

CO1

Apply the concept of load compensation and reactive power control to AC power
system

CO2

Summarize the operation of Shunt connected FACTS devices

CO3

Differentiate between the series and shunt connected FACTS controllers

CO4

Modeling and simulation various FACTS controllers for power transmission

CO5

Illustrate the effect of the presence of multiple FACTS controllers in a network

CO6

Describe the application of FACTS controllers to damp oscillation

CO7

Apply various control techniques to HVDC transmission

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Categorize power electronic switches based on its rating and appropriate device
selection suitable for application

CO2

Examine and Classify power diodes based on its switching characteristics

CO3

Summarize the current controlled devices and synthesize power transistor by
building its dynamic model

CO4

Select the thyristor suitable for different power ratings and applications

CO5

Recognize the voltage controlled devices with emphasis on device paralleling and
series operation

CO6

Examine and Classify emerging power semiconductor devices

CO7

Design appropriate protection circuits to overcome problems associated with
power electronic circuits

8 EEE5006

9 EEE5007

10 EEE5008

Integrated Circuits for
Power Conversion

Intelligent Control

Modern Control
Theory

CO1

Apply the acquired knowledge in the design of the various PWM technique
circuits using operational amplifiers

CO2

Study of the voltage sensor and current sensor circuits for dc and ac application
circuits

CO3

Analyze the 555 Timer Astable circuits, VCO and PLL circuits

CO4

Explain the concepts and of 8 bit DAC and ADC circuits using op-amp

CO5

Outline of the knowledge in gate pulse generation for high-frequency converters

CO6

Design of the IC voltage regulators circuit for low power real-time applications

CO7

Develop the opto driver circuits for MOSFET with 1:N isolation transformer

CO8

Design and Conduct experiments, as well as analyze and interpret data

CO1

Describe the mathematical model of a neuron with different activation functions
for power electronic controllers

CO2

Demonstrate the concepts of feed forward and recurrent neural networks into
travelling salesman problem to find the optimal solution

CO3

Apply the hamming and Maxnet training techniques for solving the engineering
problems

CO4

Analyze the performance of self organizing feature networks in fourier and
wavelet transformations

CO5

Estimate the performance of expert systems in modern power controllers

CO6

Calculate the membership values with suitable Defuzzification method and the
neuro-fuzzy inference systems concept to modern controllers

CO7

Design neural network, fuzzy logic and evolutionary based approach for power
electronic control

CO1

Analyse the system response

CO2

Construct the linear model for the Nonlinear system

CO3

Synthesize the state feedback control law

11 EEE5009

12 EEE6002

13 EEE6003

Energy Storage
Systems

Wind Energy
Conversion Systems

Power Quality
Analysis and
Mitigation Techniques

CO4

Estimate the Observer for the given system

CO5

Convert the continuous system to discrete model

CO6

Design digital controller / compensator

CO7

Analyse the system stability

CO1

Identify different energy storage techniques and recent trends

CO2

Compare different battery technologies and its characters

CO3

Inspect a modern battery technologies

CO4

Discuss and combine super capacitors with batteries

CO5

Analyze fuel cells

CO6

Identify the different fields of applications of ESS

CO7

Discuss the applications of energy storage in PV

CO1

Outline the basic concepts of wind turbine and its characteristics

CO2

Discuss about all the control methods of wind turbines

CO3

Construct the various generator configurations used in WECS

CO4

Analyse about power converters and its control techniques

CO5

Develop the grid integrated operation

CO6

Solve the power quality issues and recommend the standards

CO7

Summarise the offshore wind power generation

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Define and Describe power quality issues as per IEEE /IEC standards

CO2

Simulate and Analyze voltage sag, swell and interruption and Describe methods
to reduce sag and swell

CO3

Analyze single and three phase loads for improving power factor, harmonics and
unbalanced loads

CO4

Analysis of harmonics by mathematical tools

CO5

Application of IEEE/IEC power quality standards for measurements and analysis

CO6

Design of filters and compensators for harmonic reduction, load balancing and
power factor improvement

CO7

Evaluate power quality at an Industry/Data centre/Hospital and Develop solution

CO1

Basic understanding of the microgrid types and configurations

CO2

Applications of power electronics in Microgrid and acquire the knowledge of
multifunction grid connected converters

CO5

Analyse the various types of control in micro grid in islanded and grid connected
operation
Study the energy management concept in grid connected a and islanded
microgrid
Categorize the issues in Microgrid technologies and study the impact of DG’s

CO6

Design an optimized Microgrid considering the role of power market

CO7

Identifying the necessity of protection and detecting the islanding operation in
Microgrid

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Understand the necessity of Electric vehicles and environmental issues of
conventional vehicles

CO2

Describe the performance characteristics of Electric vehicles

CO3

Compare different architectures of hybrid power trains

CO4

Analyse the power flow management of Hybrid electric vehicles
Examine the characteristics of different electric motors for Electric vehicle
application
Select the sizing of the motor and power electronic components for Electric and
hybrid electric vehicles

CO3
14 EEE6004

15 EEE6005

Microgrid
Technologies

Hybrid Electric
Vehicles

CO4

CO5
CO6
CO7

Develop different energy management strategies for electric vehicles

16 EEE5010

Advanced Power
System Protection

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Discuss the constructional details and to analyze the performance characteristics
of both conventional and static relays

CO2

Identify appropriate protection scheme to provide protection to different power
system components

CO3

Design the protection schemes to provide protection for various FACTS devices

CO6

Analyse and design protection schemes to provide protection for the HVDC
transmission against over currents and over voltages
Design the adaptive protection scheme for providing protection to Microgrid
systems
Develop and formulate the algorithm of different types of digital relays

CO7

Design the hardware of numerical algorithm and develop the algorithm for it

CO1

Evaluate HVAC and HVDC technology with techno-economic aspect

CO2

Describe HVDC Transmission system through single-line diagram

CO3

Modeling and Simulation of HVDC Converters

CO4

Analysis of HVDC Converters

CO5

Design of Harmonic Filters for HVDC Systems

CO6

Simulation & Analysis HVDC Faults through MATLAB/CYME

CO7

Evaluate HVAC and HVDC technology with techno-economic aspect

CO8

Describe HVDC Transmission system through single-line diagram

CO1

Analyze permanent magnet material property and circuits

CO2

Interpret the stepper motor from other motor

CO3

Distinguish switched reluctance motor from synchronous reluctance motor

CO4

Analyze square wave and sine wave permanent magnet brushless motor drives

CO5

Develop the linear motor from conventional motor

CO6

Appraise the advanced synchronous motor

CO7

Select the appropriate drive for the specific purpose

CO4
CO5

17 EEE6006

18 EEE6009

High Voltage Direct
Current Transmission

Special Machines and
Control

CO2

Design a component or a product applying all the relevant standards with realistic
constraints
Design of the use of various PWM techniques applied to power electronic
converters
Study of the concept of single phase and three phase VSI

CO3

Apply the concept of voltage control inverters using various pwm techniques

CO4

Analyze the concept of modulation control of inverters

CO5

Discuss of the advanced modulation technique for inverters

CO6

Understand the various pwm techniques using in multi-level inverters

CO7

Apply the concept of harmonic in inverters

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Identify the importance of smart grid as compared to a conventional ac grid

CO2

Illustrate the importance and application of Phasor measuring unit

CO3

Recognize the importance of management of power demand in grid

CO4

Describe the various security issues related to smart grid

CO5

Outline the management of data in smart grid environment

CO6

CO1

Apply the various control aspects to smart grid
Summarize the communication /information technology protocols used smart
grids
Apply new techniques for estimation of solar PV cell parameters

CO2

Capability to assess the performance of solar thermal power plants

CO3

Develop new tracking techniques and reconfiguration methods for improved
power extraction from solar PV systems

CO4

Design a photovoltaic system and its interfacing circuits

CO5

Synthesize PV system architechture for grid connected PV systems and
applications of Solar PV in real time scenario

CO6

Examine new materials for energy storage as well as for high temperature
applications

CO8
CO1

19 EEE6007

20 EEE5011

Pulse Width
Modulation and
Control

Protocols for Smart
Grids

CO7

21 EEE6008

Solar Photo Voltaic
Systems

CO7

Compute the cost analysis and payback period of solar PV installations and
categorize various environmental impacts of PV

CO8

Design a component or a product applying all the relevant standards with realistic
constraints

CO1

Design RAMS as per the standards followed for AERO applications

CO2

Develop models and case studies to analyze RAMS for medical devices
Design to meet the reliability and functional safety objectives in the Auto
components
Examine the various reliability test strategies and standards for Industrial systems

CO3
22 EEE5031

Advanced Reliability
Engineering

CO4
CO5
CO6
CO7

23 EEE6099

24 ENG5001

25 ENG5002

Master's Thesis

Fundamentals of
communication skills

Analyze RAMS in the user specific applications
Integrate different case studies for the utilizations of RAMS in specific
applications
Develop the reliability predictive models using software tools

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the
results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to excel
in professional environment

CO1

Improve inter-personal communication skills

Professional and
Communication Skills

26 FRE5001

27 GER5001

28 MAT5003

29 SET5001

FRANCAIS
FONCTIONNEL

Deutsch für Anfänger

Methods of Applied
Mathematics

SET Projects

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

To remember the daily life communicative situations via personal pronouns,
emphatic pronouns, salutations, negations, interrogations etc.

CO2

To create communicative skill effectively in French language via regular /
irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4

To understand and demonstrate the comprehension of some particular new range
of unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through the language
studied.

CO1

To create the basics of German language in their day to day life.

CO2

To understand the conjugation of different forms of regular/irregular verbs.

CO3

To understand the rule to identify the gender of the Nouns and apply articles
appropriately.

CO4

To apply the German language skill in writing corresponding letters, E-Mails etc

CO5

To create the talent of translating passages from English-German and vice versa
and To frame simple dialogues based on given situations.

CO1

Apply concepts of matrices to various applications

CO2

Differentiate numerical and analytical approaches

CO3

Design transform techniques and circuit analysis methodologies

CO4

Apply Markovian process to solve the power spectrum problems and distinguish
the utility of queuing models

CO5

Apply optimization methods to analyse the gradient methods

CO1

Identify a research problem and carry out literature survey

30 SET5002

31 STS5001

32 STS5002

SET Projects

Soft skills - Essentials
of Business Etiquettes

Soft skills - Essentials
of Business Etiquettes

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to express
themselves

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate real
situations to be industry ready.

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

Programme Name : M.Sc., BIOTECHNOLOGY
Programme Outcomes (PO)
POs

PO Statements

PO_1

Having a clear understanding of subject-related concepts and contemporary issues

PO_2

Having problem-solving ability for social issues

PO_3

Having a clear understanding of professional and ethical responsibility

PO_4

Having cross-cultural competency exhibited by working in teams

PO_5

Having a good working knowledge of communicating in English

M.SC., BIOTECHNOLOGY

1

Program Specific Outcomes
1

Apply the principles of molecular biology methods with emphasis on the application of recombinant
DNA technology to animals, plants and microbial organisms

2

Manipulate living organisms and biological systems to produce products that advance healthcare,
medicine, agriculture, food, pharmaceuticals and environmental control

3

Ability to independently carry out research and development work to solve the practical problems

Course Outcomes

S.No

Course
Code

1 BST5001

Course Name

Microbiology

Course
Outcome
CO1

CO Statement

CO2

Identifying the knowledge on the various medically important bacteria

CO3

Formulating the central dogma of viral infection and its types
Categorizing the knowledge in fungal infections
Interpreting the importance of various microbes from different ecological niches

CO4
CO5
CO6
CO1
2 BST5002

Advanced
Biochemistry

CO2
CO3

Defining the evolution, physiological and growth aspects of microbes

Combining the studies on communication between bacteria and designing new
methodologies in quorum sensing and metagenomics
Relate the key principles of biochemistry at an advanced level
Translate the importance of biological macromolecules and their role in living
systems
Summarize an advanced level of understanding about the structure and function
relationship of proteins

CO4

Interpret the correct folding of proteins for their right function

CO5

Compare the role of lipids in biological systems and movement of molecules
across membranes

CO6

Illustrate how the enzymes catalyse reactions as well as the enzyme kinetics

CO7
CO1
CO2

2

BST5003

CO3

Attain a basic conceptual knowledge how gene expression is regulated at different
levels, how tissue-specific expression is achieved and exemplify how gene
expression can be manipulated and studied experimentally

CO4

Understand and build the principles and techniques of molecular biology which
prepares students for further education and/or employment in teaching and basic
research.

Cell and Molecular
Biology

CO5

CO6
CO1
CO2

4

BST5004

Immunology

Compile the different metabolic pathways, their interconnections and their
regulation in living organisms
Extend the Concepts of Cell and Molecular biology to apply in various research
areas
Illustrate hypotheses and select, adapt and conduct molecular and cell-based
experiments to either confirm or reject the hypotheses.

CO3

Inspect relevant information from research publications dealing with issues of cell
and molecular biology and assess and relate the information to the context of cell
biology
Compile an appreciation for all levels of biological organization, including the
molecular, cellular, organismal, and systems levels.
Relate and discuss the role of the immune cells in health and disease.
Outline the basic mechanisms that regulate immune responses and maintain
tolerance Summarize how the innate and adaptive immune system collaborate to
fight infections
Translate the understanding of basic mechanisms into identification of biological,
clinical and therapeutic implications

CO4

Construct the knowledge of immunology into clinical decision-making through
case studies.

CO5

Justify the experiments and techniques employed in relevant fields of
immunological research and disease diagnosis

Analytical
5 BST5009 Techniques in
Biotechnology

CO1

Relating the key concepts of buffers, HH equation and its applications

CO2

Outlining the importance of chromatography methods for separation and
purification of analytes and establish an advanced level of understanding about
HPLC and GC instruments and their applications in research and development

CO3

Elaborating the importance of electrophoretic procedures for the separation of
biological molecules mainly proteins and nucleic acids

CO4

Examining the importance of centrifugal separation methods in life sciences.

CO5

Justify the importance of electron and light microscopic techniques for the
investigation of finer details of both cellular and non cellular structures

CO6

Classifying different spectroscopic techniques to understand and elucidate the
structure, mechanism of biological molecules

CO1
CO2
6 BST5010

Genetic Engineering

CO3
CO4
CO5
CO6

7 BST5011

Bioinformatics

Translate the key concepts, facts, and theories relevant to gene modification.
Create enthusiasm to know the recent developments in the subject.
Illustrate the contemporary issues in related field.
Build consciousness about the environmental health.
Justify the relevance of scientific hypothesis and scientific methodologies.
Able to discover scientific knowledge for betterment of life.

CO1

Infer the solutions to basic bioinformatics problems discuss the use of
bioinformatics in addressing a range of biological questions

CO2

Distinguish how bioinformatics methods can be used to relate sequence, structure
and function

CO3

Categorize central bioinformatics data and information resources

CO4

Model the principles and algorithms of pairwise and multiple alignments, and
sequence database searching

CO5
CO6
CO7

Relate pattern matching in bio molecular sequences
Justify how evolutionary relationships can be inferred from sequences
(phylogenetics)
Experiment with basic principles of hidden Markov models and their application
in sequence analysis.

CO1
CO2
8 BST5005

Medical
Diagnostics

CO3
CO4
CO5
CO6
CO1
CO2

9

BST5006

Tissue Engineering
and Regenerative
Medicine

CO3

To justify the importance of diagnostic tools and different laboratories
To summarize the basis of clinical and haematological tests
To infer clinical significance of urine and faeces analysis
To construct the techniques in histopathological laboratory.
To organize the knowledge of common infectious and non-infectious diseases
To explain the basis of common imaging techniques and their applications
Outline the biological requirement for designed tissue engineering systems
Categorize the biomaterials suitable for intended tissue applications
Summarize the drug delivery modes in tissue engineering

CO4

Justify and fabricate the scaffolds for growing biological materials using
conventional methods and advanced manufacturing technologies

CO5

Model tissue regeneration process implying the stem cells and growth factors

CO6

10 BST5007

Medical
Biotechnology

CO1

The students will be able to define the basic of various diseases.

CO2

The students will be able to interpret the prognostic and diagnostic methods and
techniques to identify markers.

CO3

The students will be able to conclude a clear picture on various biomolecules and
molecular therapeutic approaches

CO4

The students will be able to compile the prophylaxis method, medical information
database

CO5

The students will be able to model the treatment strategies and how to screen
compounds for a particular bioactivity.

CO1
CO2
CO3
11 BST5008

Industrial
Biotechnology

CO4

Discover the development of industrial biotechnology
Formulate the knowledge on mathematical solutions for industrial problems
Demonstrate the optimization parameter and sterility maintenance
Experiment with the techniques involved in strain improvement

CO5

Infer the importance of bioreactor and the processes of fermentation along with
economics and cost benefit

CO6

Construct a novel biosystems for upstreaming and down streaming process

12 BST6001

Cancer Biology and
Therapeutics

CO1

Building the ability to be socially intelligent with good SIQ (Social Intelligence
Quotient) and EQ (Emotional Quotient)

CO2

Having a clear understanding of the subject related concepts and of
contemporary issues

CO3

Developing problem solving ability- solving personal and social issues

CO4

Combining a clear understanding of professional and ethical responsibility in
facing the outcome and treating the disease

CO5
CO6

13 BST6002 Stem Cell Biology

CO7

Solving problem by computational thinking (Ability to translate vast data in to
abstract concepts, and to understand database reasoning)

CO1

To Compare different types of stem cells including induced pluripotent stem
cells and the extent of their plasticity as well as the basics

CO2

To Improve the mechanistic interpretation of the cellular and molecular players
in stem cell self-renewal, proliferation and differentiation

CO3

To better assess and interpret the basis for the origin, metastatic potential, cause
for relapse and the state-of-the-art in cancer treatment strategies (at the cancer
stem cell level)

CO4

To be able to illustrate and demonstrate the use of appropriate media components
for the proliferation and differentiation of the different types of stem cells

CO5

To be able to prioritize and rephrase the current state-of-the-art issues and
challenges in terms of stem cell therapy

CO1

Rephrase the general ethical frameworks, along with specific ethical principles
underpinned by those frameworks, in the context of current developments in
biotechnology, clinical practice, and the ethical oversight of research on humans.

CO2

Build methodologically robust and statistically valid clinical research protocols.

CO3

Judge the clinical research procedure that complies with highest national and
international legal, regulatory and scientific standards.

Clinical and
14 BST6003 Translational

Research

Adopting critical thinking and innovative skills
Having a good digital footprint and Virtual Collaborating ability

CO4

Translate, evaluate and enhance clinical research protocols, ensuring the highest
quality research output.

CO5

Outline the principles of good clinical practice, how to conduct a clinical trial, how
drugs are developed and how to manage regulatory documents.

CO6

Combine the needs for patients, academic partners and industry to complete valid
clinical research programmes.

CO1
CO2

15 BST6004

16 BST6005

17 BST6006

Forensic Science and
Technology

Pharmacology and
Toxicology

Medical Informatics

Know and explain the functioning of national and international legal systems
Identify the steps to be taken during any investigations

CO3

Familiarise the students with available technology, shortage, and improvements
in evidence analysis. Thus simplify the products or processes ultimately aimed at
speedy and in cost effective manner

CO4

Interpret and judge different analytical techniques to be used during evidence

CO5

Compile the databases for qualitative and qualitative analysis, and for the
prediction during the investigations

CO1

The students may acquire the knowledge on study of drug and routes of administration

CO2

Analyse drug distribution between the compartments of the body and understand the
factors affecting the pharmacokinetics of drug in its therapeutic regimen.

CO3

Acquire knowledge on molecular & biochemical aspects of drug actions, receptors, drug
receptor interactions, factors modifying drug effects.

CO4

Appreciate the toxicity caused when chemicals interfere with physiologic functions;

CO5

Apply their knowledge of toxicology to the methods used to detect and monitor toxicity

CO6

The students get to know alternate methods / models for assessing toxicity

CO1

Interpret network systems and their application in medical laboratories;

CO2

Identify the issues surrounding the security of digital information especially as it
relates to patient healthcare information;

CO3

Examine the application of image analysis software and expert systems/decision
support systems in the healthcare and medical research environment

CO4

Perform basic software functions using word processing, spread sheet, database,
presentation and image analysis programs, and

CO5
CO1
CO2
CO3
18 BST6007 Nutraceuticals

CO4
CO5
CO6
CO1
CO2
CO3

19 BST6008

Marine
Biotechnology

Demonstrate the need for standards in the formatting, distribution and storage of
medical information
Understand the functional aspect of nutraceutical compounds
Extend the importance of nutraceuticals in relation to health
Discuss the various processing methods of nutraceuticals
Select various sources of nutraceuticals from plant, animal, microbes, and marine
origin
Predict the diverse nutraceutical compounds involved in disease prevention
Decide the safety issues, regulatory policies, health claims, and clinical trials in
using nutraceuticals
Develop knowledge about the importance, opportunities and challenges in the
field of marine biotechnology
Compare about the various marine ecosystems, their characteristics and
biodiversity
Implementing various tools and techniques used for sample collection, isolation
of micro and macro organisms and to study their taxonomy.

CO4

Analyze the importance and role of marine organisms in biogeochemical cycles
and global climate change

CO5

Discuss and elaborate about various marine pathogenic microbes and their
transmission to land

CO6

Retrieving knowledge on process of drug discovery from marine organisms and
various assays and techniques related to it

CO7

Utilize marine organisms for food, fuel, agriculture, environment, cosmetics,
industrial feedstock etc.

CO8

Demonstrate the various techniques and tools necessary for studying marine
microbial diversity and its applications

CO1
20 BST6009 Nanobiotechnology CO2
CO3

To enable them grasp basic concepts and theories of the subject
Implement the application of analytical techniques in examining nanostructures/
particles
Outline and tell the scope of bio macromolecules in nanotechnology

21 BST6010

Applied Enzyme
Technology

CO4

To enable students appreciate the potential of nano biotechnology in consumer
applications and diagnostics

CO5

To develop necessary foundation for training in research

CO6

Formulate risk assessment strategies in usage of nanostructures/ particles in
various applications.

CO1

Demonstrate the understand of the enzyme and its catalysis process

CO2

Students would be confident in preparing Immobilizing enzymes and understand
its kinetics behavior

CO3

Students are able to say about production of industrial enzymes and understand its
application in Industry and other fields.

CO4

Students can interpret about different kinds of medically important enzymes and
how are they diagnosed in the clinical settings.

CO1
CO2

Metabolic
22 BST6011
Engineering

CO3
CO4
CO5

22 BST6012

Plant
Biotechnology

Apply knowledge of mathematics, science, and engineering
Integrate modern biology with engineering principles
Identify, formulate, and solve biochemical engineering problems
Analyze flux to identify nodal control
Model enzyme kinetics and metabolic fluxes along with control

CO6

Design metabolic models to represent metabolic networks in single cells and at
the organ level

CO1

Execute the basics of the physiological and molecular processes that occur during
plant growth

CO2

Students will acquire a comprehensive knowledge on plant tissue culture, methods
of gene identification, engineering of the identified genes and genetic
manipulation of plants and in the field of Plant biotechnology.

CO3
CO4
CO5

Learn the various components involved in developing transgenic plants
Compare and apply molecular marker technology in plant breeding
In addition, this course will provide an overview of plant biotechnology in
applications such as producing drugs and vaccines for pharmaceutical industry and
creating GM crops for better human nutrition.

CO6

Practice tissue culture techniques and get employed in a plant biotechnology
based industry.

CO1

Defining the sources of pollution and EM technology.

CO2
CO3
23 BST6013

Bioremediation

CO4
CO5
CO6
CO1
CO2

24 BST6014

25 BST6015

Genomics and
Proteomics

Signal Transduction

Relating the knowledge on microbial resistance towards toxic compounds and
degradation pathway.
Selecting the various remediation technologies for the bioremoval of toxic
compounds..
Analyzing the knowledge in the fungal and algal biodegradation.
Inferring the importance of plant microbe interaction in bioremediation through
Designing a novel study with the knowledge and nuances gained from the above
modules
At the end of the course student should be able to discuss about the Genome
biology.
The student would be able to apply the tools available in the open source to the
specific research problems and projects

CO3

The students can interpret the data obtained from high through studies.

CO4

Communicate on the recent developments in the genomics and proteomics, and
its application in human disease biology.

CO5

Discuss about the emerging areas of biology that use the basics of Genomics and
Proteomics.

CO6

Work effectively in interdisciplinary teams

CO1

Building the ability to be socially intelligent with good SIQ (Social Intelligence
Quotient) and EQ (Emotional Quotient)

CO2

Having a clear understanding of the subject related concepts and of
contemporary issues

CO3
CO4
CO5

Developing problem solving ability both for solving personal and social issues
Adopting critical thinking and innovative skills
Solving problem by computational thinking (Ability to translate vast data in to
abstract concepts, and to understand database reasoning)

Programme Name :

M.Sc., Biomedical Genetics

Program Outcomes
PO_1 Having a clear understanding of subject-related concepts and contemporary issues
PO_2 Having problem-solving ability for social issues
PO_3 Having a clear understanding of professional and ethical responsibility
PO_4 Having cross-cultural competency exhibited by working in teams
PO_5 Having a good working knowledge of communicating in English

Program Specific Outcomes
1
2
3

Apply knowledge of genetic principles and understand how they contribute to etiology, clinical features,
and disease expression.
Exhibit the knowledge of ethical legal, and social issues pertaining to genetic counselling
Ability to independently carry out research and development work to solve the practical problems

Course Outcomes

S.No

1

Course
Code

BMG5001

Course Name

Biochemistry

Course
Outcome CO Statement
Demonstrate an understanding of the chemistry, structure, and function of biological
CO1
molecules
CO2

Explain biological mechanisms, such as the processes and control of bioenergetics
and metabolism, as chemical reactions

CO3

Solve the biochemical processes that underlie the relationship between proteins and
other macromolecules

CO4

Discuss how disruptions in intermediary metabolism may lead to disease, and
illustrate with selected examples

CO5

Build an ability to employ critical thinking and scientific inquiry

CO6

Demonstrate critical thinking skills to solve problems relating to chemistry and/or
Biochemistry

CO1
2

BMG5002

Principles of Genetics
CO2

Apply the knowledge to learn the concepts of genetics at the molecular, microbial and
societal levels.
Summarize the different heredity patterns and family history importance for heredity
risks.

CO3

Outline the genomic structure, how DNA, genes, and chromosomes are related to one
another and how genetic changes are connected to genetic diseases.

CO4

Compare the relationship between phenotype and genotype in human genetic traits.

CO5

Make use of the scientific method to generate new knowledge and to solve problems,
regarding human heredity.

CO6

Relate real-life situations and one’s life the principles of human heredity

CO1

Explain the foundation of the defense mechanisms of the human body.
Distinguish various cell types involved in immune responses and their associated
functions.
Describe and discuss the basis of complex genetic events that contribute to
immunological responses

CO2
CO3
3

BMG5003

Human Immunology

CO4
CO5
CO6
CO1

4

5

BMG6002

BMG5004

Clinical Cytogenetics
and Prenatal
Diagnosis

Human Molecular
Genetics

Interpret and examine the pathobiology of infections, and the interaction of pathogens
with the immune system
Demonstrate a comprehensive understanding of basic immunological principles
involved in host graft compatibility and other immune disorders.
Translate the basic knowledge of the immune system to further appraise and develop
an understanding of medicine (vaccines) and related research topics in human
immunology.
Have knowledge of the application of the cytogenetic techniques for clinical
classification of genetic disorders.

CO2

Analyze the cause of genetic disorders.

CO3

Relate the importance of new genetics with clinical practice

CO4

Translate various aspects of genetic knowledge to society.

CO5

Design /develop an idea for identifying the cause or solution for the genetic disorder

CO6

Identify the cause and interpret the clinical conditions

CO1

Apply logical analysis in the assessment of the relationship between human molecular
genetics and modern medicine.

CO2

Attain a basic conceptual knowledge of how gene expression is regulated at different
levels, how tissue-specific expression is achieved and exemplify how gene expression
can be manipulated and studied experimentally

CO3

Explain concepts such as gene control elements and DNA repair defects.

CO4
CO5

6

7

8

BMG5007

BMG5008

BMG5005

Developmental
Genetics

Cancer Genetics

Human anatomy and
physiology

Will be able to critically think, analyze and evaluate issues related to molecular
genetics
Describe the importance of recent discoveries and the applications and potential of
molecular biology associated with these new technologies.

CO6

Apply the principles and techniques of molecular biology which prepares students for
further education and/or employment in teaching and basic research.

CO1

Discuss the critical contributions of the sperm and the egg to the zygote, and how
structure informs function.

CO2

Apply critical thinking and logical analysis in the assessment of embryonic
developmental events including fate map, germ layers development, extra-embryonic
membranes, embryo implantation and significance of the placental formation

CO3

Attain a basic conceptual knowledge of how gene expression is regulated at different
levels, how tissue-specific expression is achieved and exemplify how gene expression
can be manipulated and studied experimentally

CO4

Describe experiments that would help to distinguish between when a cell has become
specified and when its fate has become determined.

CO5

Explain and compare different principles of sex determination occurs during embryo
development and

CO6

Students are aware of modern implications of developmental biology by impaired
knowledge regarding teratogens.

CO1

Summarize the molecular basis of cancer

CO2

Relate the oncogene activation, tumor suppressor gene inactivation and cell cycle
dysregulation in carcinogenesis

CO3

Discuss how the cancer cells evade apoptosis

CO4

Extend their knowledge in signaling pathways, angiogenesis and metastasis processes

CO5

Explain the stem cell theory of cancer, the origin of cancer stem cells

CO6

Relate the signaling pathways with the diagnostic methods and treatment approaches
for cancer

CO1

Compare the functioning of endocrine and reproductive systems

CO2

Describe the functions of blood.

CO3

Acquire knowledge about digestive and excretory systems.

9

BMG5006

Advanced analytical
techniques

CO4

Compare the functioning of endocrine and reproductive systems

CO5

Relate the mechanics of respiratory and cardiovascular systems

CO6

Attain a basic conceptual knowledge of the brain and nervous system.

CO1

Define the concepts of solution formulations.

CO2

Explain the principle behind different instrumental methods of analyses.

CO3

Relate the instrumental parts with their specific roles.

CO4

Discuss the role of these instruments in applications related to molecular analyses.

CO5

Select the correct technique for specific biomolecular evaluations.

CO6

Experiment with different instruments for molecular separations and estimations.

CO1

Infer the Embryonic development of the reproductive system.
Relate that certain reproductive hormones, conditions or diseases can have genetic
causes.
Classify the types of male and female infertility disorders in humans.

CO2
CO3
10

11

BMG5009

BMG5010

Genetics of human
fertility

Radiation genetics

CO4

Summarize the role of prenatal screening and testing in pregnancy management and
care and the options available when a fetal abnormality is detected.

CO5

Utilize the applications of assisted reproductive technologies in infertility treatment.

CO6

Explain how reproductive genetic diseases influence both individual and family as a
society.

CO1

Outline the basic concepts in radiation physics, chemistry and biological aspects of
radiation

CO2

Elaborate the mechanisms and consequences of radiation-induced injury and
radiation pathogenesis

CO3

Interpret the effects of radiation in cancer

CO4

Explain DNA damage, repair, and application of biodosimetry techniques

CO1

Discuss the recent advances in radiation biology and application of diagnostic
techniques in radiobiology/cancer therapy
Identify the biomarkers for monitoring radiation-exposed population or in
carcinogenesis
Outline the basics of neurobiology and neurogenetics

CO2

Identify appropriate techniques to analyze the neurogenetic disorder

CO3

Determine the gene-environment interaction in humans

CO5
CO6

12

BMG5011

Cognitive and
behavioural genetics

CO5

Illustrate the importance of genetic factors in the etiology (causes) of mental
disorders
Analyze the clinical condition and recommendations for clinical management

CO6

Apply the knowledge from recent advances in neurosciences

CO1

Helping students discover the field of forensics and its related departments

CO2

Demonstrate competency in the collection, processing, analyses, and evaluation of
evidence.

CO3

Discuss the principle of crime scene investigation, including the recognition,
collection, identification, preservation, and documentation of physical evidence.

CO4

Demonstrate an understanding of the scientific method and the use of problem-solving
within the field of forensic science.

CO5

Identify the role of the forensic scientist and physical evidence within the criminal
justice system. Able to document and orally describe crime scenes, physical evidence,
and scientific processes.

CO6

Identify and examine current and emerging concepts and practices within the forensic
science field.

CO1

Able to recall and demonstrate proficiency in the theoretical aspects of the subject
(mechanistic/basic and applied aspects)

CO2

Discuss the latest techniques in stem cell culture

CO3

Compare and distinguish the principle and the latest methodologies used in stem cell
research (identification, localization, lineage tracing, and differentiation potential)

CO4

Improve their technical writing skills; make presentations and design experiments

CO1

Describe the roles of genes and the environment in the determination of phenotype.

CO2

Analyze the sources of mutagenic, carcinogenic, and teratogenic chemicals in the
environment and identify their known effects.

CO3

Plan and carry out experiments in animal models to evaluate the risk of mutagens
and teratogens which can be responsible for inherited and acquired ailment or
conditions, such as cancer

CO4

Recognize and evaluate the different types of toxicity in the environment that causes
health and environmental hazards.

CO4

13

14

15

BMG5012

BMG5013

BMG5014

Forensic science

Stem cell biology

Environmental
genetics

16

BMG5015

Introduction to human
psychology

CO5

Understand and explain the importance of molecular approaches in Environmental
Genetics.

CO6

Utilize quantitative knowledge and skills and modern tools and technologies to
asses, analyze, plan, and implement environmental management systems

CO1

Use scientific reasoning to interpret psychological phenomena

CO2

Engage in innovative and integrative thinking and problem-solving

CO3

Interpret, design, and conduct basic psychological research

CO4

The student will be able to work effectively in teams

CO5

Communicate better and understand the diversity of human behavior.

CO2

To have a more open sense of mind towards the people suffering from various
psychological issues and disorder in society and be a good citizen
Apply knowledge of the basic concepts of biology, computer science, and
mathematics
Use the information in computer modeling

CO3

Appraise structure-function relationships, database queries

CO4

Reach rapidly the frontier of bioinformatics.

CO5

Formulate biological big data to unlock the next big biotech discovery.

CO1

Compare various classes of enzyme and their functions in the cell;

CO2

Importance of co-enzyme or cofactor in enzyme-catalyzed reaction

CO3

Distinguish between equilibrium and steady-state kinetics

CO4

Extend the role of enzymes as clinical markers

CO5

Demonstrate isolation and purification of enzymes

CO6

Elaborate various applications of enzymes in industry

CO1

Acquire knowledge on the molecular basis of human genetic diseases

CO2

Identify the inborn errors of amino acid metabolism and interpret the genetics of
metabolic syndrome

CO3

Categories hemoglobinopathies and its prevalence in India storage disorders

CO4

Develop knowledge on the genetics of storage disorders such as lysosomal,
mucopolysaccharides and lipids

CO5

Relate the types of muscular dystrophies and associated biochemical abnormalities

CO6
CO1
17

18

19

BMG5016

BMG5017

BMG6001

Bioinformatics

Enzymology

Human biochemical
genetics

20

BMG6003

Medical biochemistry

CO6

Compare the genetic defect with metabolic diseases.

CO1

Interpret the metabolic effects following influence on individual reaction steps by
clinical or genetic variation.

CO2

Categorize the changes in the metabolism for common diseases.

CO3

Competently perform a series of fundamental biochemical techniques.

CO4

Solve laboratory calculations for biomedical applications.

CO5

Evaluate different choices of methods for biochemical laboratory work, and to plan,
and to evaluate experiments.

CO6
CO7
CO1
CO2
CO3
21

BMG6004

Genetic engineering
CO4
CO5
CO5
CO1
CO2

22

BMG6005

Genetic counselling

CO3

CO4

Outline the ethical and security issues in biomedical work.
To develop a competent knowledge of the latest advancements in Medical
Biochemistry.
Describe the function of the most common enzymes and vectors used in genetic
engineering.
Attain a basic conceptual knowledge on different molecular techniques and when they
would be applied
Explain which biological hosts are the best choice for producing a certain protein and
why
Clone the gene of interest theoretically and manipulate the gene to be expressed in a
different hosts.
Hypothesize how concepts in genetic engineering could be applied in their field of
research
Proficiency in designing and conducting experiments involving genetic
manipulation.
Analyze the various aspects of genetic counseling and the significance of genetic
testing and screening procedure.
Discuss how genetic diseases influence both individual and family as a society.
Infer the knowledge around the genetics of clinic and genetic guidance to be able to
be aware of when and how patients should be referred further to genetic
investigations.
Summarize the advanced knowledge of medical genetics and genomics; community
genetics and genomics; clinical practice and genetic counseling skills; ethical, legal
and social issues of genetic medicine.

CO5

Elaborate the different genetic counseling processes and the impact on families from
a cultural, ethical and psychosocial perspective.

CO6

Identify the potential for ethical challenges in emerging new genetic technologies.

Programme Name : M.Sc Chemistry

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issues.
PO_02: Having problem solving ability to address social issues.
PO_03: Having a clear understanding of professional and ethical responsibility.
PO_04: Having cross cultural competency exhibited by working in teams.
PO_05: Having a good working knowledge of communicating in English

Program Specific Outcomes
1

Apply advanced concepts of organic, analytical, physical and inorganic chemistry to solve complex
problems to improve human life.

2

Design experiments, analyze, synthesize and interpret data to provide solutions to different industrial
problems by working in the pure, inter and multi-disciplinary areas of chemical sciences.

3

Able to independently carry out research / investigation to solve practical problems and write / present a
substantial technical report/document.

Course Outcomes

Sl.No

Course
Code

Course Name

CO no.
CO1

1

CHY5001

CO Statement
Recall the knowledge about the concepts of a Carnot theorem for the heat
engines. In addition, they should be able to calculate the thermodynamic
properties of ideal and real gases and also the absolute entropy of a system

CO2

Analyze the most probable distributions of a system among the energy levels
using the principles of statistical thermodynamics. Also, they should be able
to derive the expressions for the most probable distribution of particles
among the various energy levels according to Boltzmann, Bose-Einstein and
Fermi-Dirac statistics

CO3

Calculate the rate constants of parallel and opposing reactions and should
derive the rate expressions of the chain reactions of the formation of
hydrogen halides by applying steady-state approximations

CO4
CO5

Explain the kinetics of fast reactions using various instrumentation techniques
Evaluate problems based on the Debye – Hückel Limiting Law

Physical Chemistry

2

3

4

CHY5001

CHY5003

CHY5004

Organic Chemistry

Physical Chemistry
Practical-I

Organic Chemistry
Practical-I

5

CHY5005

Inorganic Chemistry

6

CHY5006

Analytical Chemistry

CO6

Apply theories in electrochemistry to analyze electrode kinetics and should
be able to plot potential Vs current, surface coverage vs. potential,
concentration profile vs. distance from the electrode

CO1
CO2

Recall the fundamental principles of organic reactions
Understand the concepts related to nomenclature, isomerism and stereochemistry

CO3

Apply their understanding about the organic reactions of industrial significance with
respect to the chemoselectivity, regioselectivity and enantioselectivity

CO4

Analyze the product distribution and the stereochemistry of various organic products

CO5

Evaluate the organic reactions based on the influence of the substituents on substrate
molecules and nature of solvent and the NMR spectral analysis

CO6

Design new organic reactions in order to achieve the required product(s)

CO1

Design experiments in Physical Chemistry and Analytical Chemistry using
potentiometry, conductometry, fluorimetry, colorimetry, kinetics and
chromatography

CO2
CO1

Apply concepts to verify concepts in Physical Chemistry through experimentation
Recall the importance of the analysis of organic molecules

CO2

Understand the qualitative analysis of mixtures, the functions of various reagents and
reaction mechanisms

CO3

Analyze the product distribution and the dependence of reaction conditions

CO4

Evaluate the properties of synthesized organic products and their derivatives through
spectroscopic and analytical data

CO1

Compare the trends in the properties of main group elements and discuss the
chemistry of Si, B, C- based compounds

CO2

Examine and apply the structural arrangement in metals, ionic, covalent compounds
and inorganic solids

CO3
CO4
CO5
CO6
CO1

Understand and differentiate different theories of coordination chemistry
Explain the reaction mechanism of different metal complex reactions
Discuss the concepts of organometallic and nuclear chemistry
Justify the implication of nuclear chemistry in energy generation
Analyze different errors using statistical methods in Chemical analysis

CO2

Evaluate errors in chemical analysis through statistical treatment of data through Ftest, T-test and Q-test

7

CHY5007

Inorganic Chemistry
Practical-I

8

CHY5008

Analytical Chemistry
Practical-I

9

10

CHY6011

CHY6012

11 CHY6013

Computational
Chemistry

Advanced Organic
Chemistry

CO3

Analyze thermal behavior of different organic and inorganic materials using TGA,
DTA and DSC

CO4

Apply absorption and emission techniques for trace element analysis from different
matrices

CO5

Adopt different chromatographic techniques for isolation of important organic
compounds

CO6
CO1
CO2
CO3
CO4
CO1
CO2

Evaluate mass spectral data of organic compound for their structural elucidation
Understand and apply the principle of analysis of salt mixture
Estimate the metal content in alloy specimens
Develop the skill of nanomaterial synthesis
Design a methodology for real time sample analysis
Design chromatographic and titrimetric methods for identification of species
Analyze different constituents through instrumental methods of analysis

CO3

Evaluate different contaminants in materials using turbidimetry and conductivity
measurements

CO1
CO2

Realize the requirements of computational chemistry in chemical science discipline
Create a platform for solving real-world problems through computational chemistry

CO3

Understand the practical implementation of quantum chemical methods for solving
multi-electron systems

CO4
CO5
CO6
CO1

Explore the advances in modern electronic structure computation methods
Relate the computational chemistry to descriptive chemistry
Apply appropriate computational methods in their scientific research problems
Recall the fundamental principles of organic reactions

CO2

Understand the concepts related to synthesis, mechanisms and the functions of
various reagents or catalysts

CO3

Apply their understanding about the organic reactions of industrial significance

CO4

Analyze the product distribution and the stereochemistry of various organic products
through spectroscopic data

CO5

Evaluate the organic reactions based on the influence of the substituents on substrate
molecules and nature of solvent and the parametric conditions

CO6
CO1

Design new organic reactions in order to achieve the required product(s)
Recall the significance of fundamental aspects of heterocyclic compounds

Chemistry of
Heterocyclic
Compounds

12 CHY6014

13 CHY6015

14 CHY6016

Organic Synthesis and
Methodologies

Photochemistry and
Pericyclic Reactions

CO2

Understand the concepts related to the nomenclature, structural aspects, synthesis,
reaction mechanisms and the functions of various reagents or catalysts

CO3

Apply their understanding about the organic and heterocyclic reactions of industrial
significance

CO4

Analyze the product distribution and the stereochemistry of various heterocyclic
products through spectroscopic data

CO5

Evaluate the heterocyclic reactions based on the influence of the substituents on
substrate molecules and nature of solvent and the parametric conditions

CO6
CO1

Create new heterocyclic reactions in order to achieve the required product(s)
Recollect the fundamental principles of organic reactions

CO2

Understand the concepts related to synthesis, mechanisms and the functions of
various reagents

CO3

Apply their understanding about the retrosynthetic approaches involved in organic
reactions of industrial significance

CO4

Analyze the product distribution and the stereochemistry of various organic products
through spectroscopic data

CO5

Evaluate the organic reactions and methodologies based on the influence of the
substituents on substrate molecules and nature of solvent and the parametric
conditions

CO6

Design new organic reactions in order to achieve the required retro-synthesis
product(s)

CO1

Recall the fundamental principles of photochemical reactions

CO2

Understand the concepts related to light induced organic synthesis, mechanisms and
the functions of various reagents

CO3

Apply their understanding about the photochemical reactions of industrial
significance

CO4

Analyze the product distribution and the stereochemistry of various organic products
derived from photochemistry

CO5

Evaluate the photochemical reactions based on the influence of the substituents on
substrate molecules

CO6
CO1

Design new photochemical reactions in order to achieve the required product(s)
Recall the importance of various organic molecules and their synthetic utility

Organic Chemistry
Practical-II

15

16

CHY6017

CHY6018

Organic Chemistry
Practical-III

Electroanalytical and
Separation Techniques

CO2

Understand the preparation methods of various organic molecules and reaction
mechanisms

CO3

Analyze the laboratory procedures about the formation of products and the reaction
conditions

CO4

Evaluate the properties of synthesized organic products and their derivatives through
spectroscopic and analytical data

CO1

Recall the importance of synthetic organic chemistry and the applications in
chemical industries

CO2

Understand the preparation methods, the functions of various reagents and the
reaction mechanisms

CO3

Analyze the selectivity in product distribution and the influence of reaction
conditions in terms of yields

CO4

Evaluate the properties of synthesized organic products and their derivatives through
spectroscopic and analytical data

CO1

Apply different voltammetric techniques for understanding the electrode processes

CO2

Evaluate the chemically modified electrodes for chemical and biological sensing of
different materials

CO3

Analyze toxic cations such as cadmium, lead, arsenic and anions such as fluoride,
chloride and sulphide

CO4

Solve problems in separation of organic and inorganic molecules through an
understanding of different chromatographic techniques

CO5

Apply GC and GC-MS techniques for the analysis of volatile organic compounds in
predicting the fragments and structures of compounds

CO6
CO7

17

CHY6019

Environmental and
Industrial Analytical
Chemistry

Evaluate different chiral and bio molecules by separating them using HPLC, UPLC
and hyphenated techniques like LC-MS
Apply the principles and working of super critical fluid chromatography for the
extraction of super critical fluids

CO1

Analyze different trace elements in soil by Chemical analysis

CO2

Evaluate parameters to be controlled in solid waste and adopt methods for reduction
and recycling of solid waste

CO3

Analyze water quality through different analytical methods

CO4

Apply absorption and emission and chemical analysis for analyzing water pollutants
and understand their impact

CO5

Analyze different parameters in Air quality monitoring and adopt methods for their
reduction

CO6

Evaluate the industrial pollutants, understand their effects and adopt methods to
reduce them

CO7

Demonstrate their knowledge in evaluating different contaminants in food through
water, pesticides and addatives

CO1

Demonstrate Knowledge on Antigen-Antiobody interactions and Apply them in
biological analysis

CO2
CO3
18

CHY6020

Bioanalytical and
Forensic Analysis

CO4

Evaluate biological samples through ELISA, ELISPOT and Western Blotting
techniques

CO5

Analyze biological samples using fluorescent immunoassays using DELFIA, SLFIA,
FACS and PACIA techniques

CO6

Demonstrate Knowledge about fundamental aspects of forensic toxicology

CO7
CO8
CO1

19

20

Analyze samples using immunodiffusion and electrophoresis techniques in
biochemical analysis
Apply radioisotope dilution techniques in Tracer analysis

CHY6021

Analytical Quality
Assurance for Process
Industry

CO2
CO3
CO4
CO5
CO6

CHY6022

General Organic and
Inorganic Chemistry
Practical-I

CO1
CO2

Analyze narcotics, stimulants, depressants, hallucinogens, alcohol, metabolites in
blood and other matrices
Apply destructive and non-destructive physical and chemical methods of analysis of
forensic materials
Evaluate the parameters to be maintained to achieve consistent quality in process
industry
Apply the principles of ISO 9000 for management of quality in industry
Establish SOPs and GLPs in setting up Quality Management System
Derive appropriate sampling methods for chemical analysis
Apply Statistical Quality control methods to solve quality issues in industry
Create flow sheets for automated processes and quality assurance

Understand the synthetic methodologies adopted for different types of
compounds
Demonstrate the principle of complex and natural products syntheses

21

22

CHY6023

CHY6024

Analytical Chemistry
Practical-III

Advanced Inorganic
Chemistry

CO3
CO4

Apply the different methods of material synthesis for oxide preparation
Evaluate the nature of products through characterization

CO1

Design experiments for determination of metals in different matrices using
instrumental methods

CO2

Analyze real samples and effluent samples for knowing the level of different
contaminants

CO3

Evaluate drugs, soft drinks and water quality using different titrimetric and
instrumental methods of analysis

CO1

Recollect the principles of electronic structure, bonding and reactivity of
coordination complexes

CO2

Understand the concept of synthesis and stability of transition metal organometallic
complexes

CO3

Develop the possible catalytic pathways leading to desired products

CO4
CO5
CO6
CO1

23

24

CHY6025

CHY6026

Materials Chemistry

Nanomaterials and
Characterization
Techniques

Apply the principles of transition metal coordination complexes in understanding
functions of biological systems
Identify the medicinal applications of inorganic compounds
Unravel and interpret the photochemical properties of coordination complexes
Recognize and categorize any new compound into a structure type

CO2

Compare the different methods of materials synthesis on the pure phase formation of
a given compound

CO3
CO4

Apply the concept of composite materials for various properties
Unravel and interpret the reason behind the functioning of a given material

CO5

Identify appropriate material for a given application in conducting, magnetic, optical
and dielectric applications

CO6
CO1
CO2
CO3
CO4

Fabricate a device using suitable material for practical application
Define different types of nanomaterials based on dimensionality and structure
Propose preparation methods for different nanomaterials
Analyse nanomaterials using characterization techniques
Explain the structural and chemical properties of carbon based nanomaterials

CO5

Suggest nanomaterials for specific optical, electronic and energy storage applications

CO6

Relate structure of nanomaterials with their property

25

26

27

CHY6027

CHY6028

CHY6029

Inorganic
Photochemistry

CO1
CO2
CO3
CO4
CO5
CO6

Understand the mechanism of photochemical and photophysical processes
Apply photophysical processes for versatile applications
Analyze and interpret photoredox reactions
Examine and classify photochemical reactions in coordination complexes
Fabricate solar energy conversion devices
Design therapeutic techniques based on photochemical principles

Inorganic Chemistry
Specialization Practical
II

CO1

Understand the principle of complex synthesis

Synthesis of Inorganic
Materials (PE)

CO2

Apply the different methods of material synthesis for oxide preparation

CO3
CO4

Evaluate the principle of redox chemistry in intercalation reactions
Design a methodology for real time materials preparation and characterization

Inorganic Chemistry
Specialization Practical
III

CO1

Understand the principle of powder X-ray diffraction technique

Characterization and
Properties
Measurements of
Inorganic Materials
(PE)

CO2

Illustrate the basic concepts of various physical properties

CO3
CO4

Apply powder X-ray diffraction technique for materials analysis
Evaluate structure property relationship of materials

CO1
CO2
28

CHY6030

Pharmaceutical Quality
control and Quality
Assurance

CO3
CO4
CO5

Recall the importance and methods of quality assurance in a pharmaceutical
industry
Understand the concept of auditing, quality of auditing, and personal,
Responsibilities involved in quality control of an organization
Analyze the documentations associated with manufacturing, master formula,
distribution, returned goods and recovered materials
Apply the knowledge of the validation process at different levels, including
personal, equipment, and regulatory aspects
Evaluate the quality of various process and factors influencing the stability

CO6
CO1
CO2

29

CHY6031

Process Chemistry in
Pharmaceutical
Industry

CO3
CO4
CO5
CO6
CO1

30

31

CHY6032

CHY6033

Pharmacognosy and
Phytochemistry

of products and quality of packaging materials
Design to give a quality assurance and control process involving
documentation, regulatory and other aspects in a pharmaceutical industry
Recall the importance of process chemistry
Understand the role of various solvents and solvent free reactions and its
importance in process industry
Analyze the reaction conditions in the laboratory and its scale up conditions
Apply their knowledge in industrial safety and In process, including catalyst
selection and impurity minimization
Evaluate the validation of scale up process and finished products
Design a process scale up process and selection of reactions and tools
involved in the purification of finished product
Recall the basics of drug receptor interactions and types of receptors.

CO2

Understand the mechanism of action of drugs based on physicochemical
factors and mode of synthesis of selected drugs.

CO3

Analyse mechanism pathways of different class of medicinal compounds to
learn in depth about the clinical application and current trends of
aminoglycoside antibiotics and macrolides.

CO4

Apply their knowledge in proper usage of drugs based on their mechanism of
action and SAR.

CO5

Evaluate correlation between pharmacology of a disease and its mitigation or
cure.

CO6

Design and synthesize new drugs based on the knowledge acquired on the
existing drugs, properties and mechanism of action of the existing drugs.

CO1

Recall the basics of drug receptor interactions and types of receptors

CO2

Understand the mechanism of action of drugs based on physicochemical factors and
mode of synthesis of selected drugs

CO3

Analyse mechanism pathways of different class of medicinal compounds to learn in
depth about the clinical application and current trends of aminoglycoside antibiotics
and macrolides

Medicinal Chemistry

CO4

Apply their knowledge in proper usage of drugs based on their mechanism of action
and SAR

CO5

Evaluate correlation between pharmacology of a disease and its mitigation or cure

CO6

Design and synthesize new drugs based on the knowledge acquired on the existing
drugs, properties and mechanism of action of the existing drugs

CO1
CO2
32

CHY6034

Medicinal Chemistry
Practical

CO3
CO4

33

CHY6035

Pharmacognosy and
Phytochemistry
Practical

CO1
CO2
CO3
CO4

34

CHY6036

Advanced Physical
Chemistry

Exemplify the practical aspects of drug synthesis
Develop the skill to synthesize and purify the drug molecules
Assess the quality of the commercial product as per standard procedures like
ICH guidelines
Estimate various parameters related to drug designing through analytical
techniques
Infer the composition and importance of phytoconstituents
Illustrate the skill of extraction and isolation of phytoconstituents
Assess the purity of the extracted or isolated phytoconstituents
Estimate various parameters of isolated drugs and check the standards as per
ICH guidelines through analytical techniques

CO1

Recall the concepts on adsorption isotherms, kinetics of surface reactions and
thermodynamics of surfaces

CO2

Explain the properties of surface active agents and their thermodynamics of
micellazation

CO3

Solve problems related to electronically excited state dynamics and derive equations
and functions representing kinetic behavior of chemical systems in ground and
electronically excited states

CO4

Apply the principles of fluorescence and phosphorescence in the field of physical
analytical chemistry

CO5

Explain the tacticity of the polymer using 1H NMR and determine the molecular
weight by using osmometry, light scattering, viscosity and sedimentation methods

CO6
CO7

Analyze the molecular weight of polymers and kinetics of polymerisation reactions
Solve problems based on Ilkovic equation and they should be able to determine the
half wave potential and apply for qualitative and quantitative analysis.

CO8

35

36

CHY6039

CHY6040

Analytical and
Physical Chemistry
Practical II

Quantum Chemistry,
Group Theory and
Molecular
Spectroscopy

CO1
CO2
CO3
CO4
CO1
CO2
CO3
CO4
CO5
CO6

Apply the principles and working of cyclic voltammetry, three electrode potentiostat,
single sweep voltammetry and evaluate Randles-Sevcik equation for reversible and
irreversible processes
Apply standard addition method in titrimetric analysis
Design experiments for analysis of inorganic and organic materials

Analyze constituents in materials using emission and absorption techniques
Apply electrochemical methods for Analysis of electroactive species
Realize the requirements of quantum mechanics for chemical systems
Create a platform for solving problems in quantum chemistry
Remember the concepts of symmetry and symmetry operations in molecules
Explore the applications of group theory in molecular spectroscopy
Understand the practical implementation of quantum chemistry in spectroscopy
Apply the quantum chemistry, group theory and spectroscopy to solve real world
problems

Programme Name :

M.Sc., Biotechnology [5 year Integrated ]

Programme Out Comes

PO_1

Having a clear understanding of subject-related concepts and contemporary issues

PO_2

Having an ability to design and conduct experiments, as well as analyse and interpret data.

PO_3

Having an ability to use techniques, skills and modern tools required for scientific career.

PO_4

Having problem-solving ability for social issues.

PO_5

Having adaptive thinking and adaptability.

PO_6

Having a clear understanding of professional and ethical responsibility.

PO_7

Having cross-cultural competency exhibited by working in teams.

PO_8

Having a good working knowledge of communicating in English.

PO_9

Having good cognitive load management (discriminate and filter available data) skills.

PO_10 Having interest in lifelong learning.

Program Specific Outcomes
1
2
3

Gain and apply knowledge to plan, analyze and find innovative solutions in the field of biological sciences
Explore problems and provide valid solutions through the industry-academia interactions
Acquire interdisciplinary knowledge in the areas of biological, chemical, environmental and technical
sciences for the benefit of society.

Course Outcomes

S.No

Course
Code

Course Name

Course
Outcome CO Statement

CO1
CO2
1

BIY1001

Biochemistry

2

BIY1002

Cell Biology

CO3
CO4
CO5
CO1
CO2
CO3
CO4
CO5
CO6

Compare and contrast structural basis of biological macromolecules
Analyze the chemical bonds of importance in carbohydrates, lipids,
proteins and nucleic acids
Illustrate the catabolism and anabolism of carbohydrates
Summarize the energetics and regulation of metabolic pathways
Interpret experiments and techniques based on significance of biomolecules
Recall key concepts, facts, and theories relevant to biological sciences
Correlate the functions of different cell organelles
Examine contemporary issues in related fields
Interpret data presented in pictorial or numerical forms
Perceive recent developments in the field
Apply the scientific knowledge to address different problems.

3

4

BIY1003

BIY1004

Biodiversity and
Conservation
Biology

Genetics

CO1

Illustrate the values of biodiversity

CO2
CO3

Summarize the genetic diversity and factors causing loss of genetic diversity
Demonstrate methods involved in species inventory and its richness.

CO4

Classify ecosystem types of the world and how to manage biodiversity.

CO5

Examine the process of evolution and various factors that govern a population

CO6

Build possible measures to overcome species extension and loss of ecosystem.

CO1
CO2
CO3
CO4
CO5

Explain genetic inheritance through historical experiments
Discuss chromosome organization and sex determination
Relate genetic makeup of different organisms
Distinguish factors that alter allele frequencies under exemptions
Relationships between mutation and evolution
Demonstrate metabolic pathway and to utilize it for improvement of human
race.
Demonstrate structure, diversity, classification and application of
microorganisms
Compare the ubiquitous nature of microorganisms and their ecological niches
Outline the theoretical basis of the tools, techniques and methods in
microbiology
Illustrate problem solving skills and other concepts in microbiology
Relate the role of microbes in the fields of medicine and biotechnology
Utilize various research or internship activities in the field of microbiology
Infer the various medical terminologies and discuss with health professionals
Outline the functions of different blood cell types
Evaluate the functions of the digestive and excretory systems
Compare the functions of the male and female reproductive systems
Discuss the mechanics of respiratory and cardiovascular systems
Explain the basics of the brain and the nervous system
Recall key concepts, facts, and theories relevant to biological macromolecules

CO6
CO1
CO2
5

BIY1005

General
Microbiology

6

BIY1006

Human Anatomy
and Physiology

7

BIY1007

Molecular Biology

CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1

8 BIY1008

Research
Methodology

CO2
CO3
CO4
CO5
CO6

Outline the contemporary issues in related fields
Correlate different steps involved in the translation of genetic information
Apply the knowledge gained to address various problems
Perceive recent developments in the field
Interpret biological data presented in pictorial or numerical forms

CO1

List the various modalities that are to be followed while conducting research

CO2

Compare the various methodologies that are available in higher education

CO3
CO4
CO5
CO6
CO1
CO2

9

BIY1010

Immunology

CO3
CO4
CO5
CO6

10

BIY1011

Fundamentals of
Chemical
Engineering

Develop understanding on ethical as well as safety aspects for good quality
research
Analyze systematic methods for data collection, data processing and data
analysis
Evaluate statistical methods to assess the outcome of research
Build various steps invovled in the conduct of good research
Describe the role of the immune cells in both maintaining health and
contributing to disease.
Identify the cellular and molecular basis of antigen processing and immune
responses
Distinguish the molecular basis of complex processes involved in immune
disorders
Translate theoretical immunology into clinical decision-making and cancer
diagnosis
Interpret basic mechanisms of disease and therapeutic implications of vaccines
Build a strong foundation for more advanced courses in immunology

CO1

Choose problems related to units and conversions and fit given data using
methodologies

CO2

Solve problems related to material and energy balance concepts and design
reactors for biochemical processes

CO3
CO4
CO5
CO6

11

BIY1012

CO1

Choose knowledge of the basic principles of biology, computer science and
mathematics

CO2

Evaluate biological data bases using bioinformatics algorithms

CO3

Build existing software effectively to extract information from large databases
and apply the information in computer modeling

Bioinformatics
CO4
CO5
CO6
CO1
CO2

12

BIY1013

Bioresource
Management

CO3
CO4
CO5
CO6

13

BIY1014

Bio-Business and
IPR

Illustrate the types and design of a heat exchanger
Utilize the knowledge gained on different types of flow and losses of flow in
pipes
Select right choice of pipes, valves and pumps
Design ideal batch, mixed flow and plug flow reactors

CO1
CO2
CO3

Assess problem-solving skills, including the ability to develop new algorithms
and analysis methods
Perceive knowledge about analyzing big datasets statistically and
bioinformatically
Improve skills in a professional environment via industrial or academic
internship in bioinformatics
Recall knowledge on bio-resource management of various ecosystems
Develop theoretical expertise in socio-economy of biodiversity and
biotechnology
Integrate the knowledge of various disciplines of sciences
Assess the economical values of flora and fauna in the environment
Create knowledge on the loss and cause of biodiversity
Formulate the management of various socio-economic dimensions in
environment
Identify the origin of bio business and the current scenario
Evaluate the various sectors of bio business
Determine different types of business models viz. product, subscription and
integrated

CO4
CO5
CO6
CO7
CO1
CO2
14

BIY2001

Microbial Genetics

CO3
CO4
CO5

15

BIY2002

Genetic Engineering

CO1

Choose from different DNA modifying enzymes to modify given DNA as per
requirement

CO2

Design different vectors for cloning and expression of genes in various
expression systems

CO3

Apply appropriate techniques to carry out research in various fields of
biotechnology

CO4
CO5
CO6

16

BIY2003

Bioprocess
Principles

Adapt international standards and certifications for cGMP and cGLP
Perceive the role of IPR in bio business
Utilize IP rights in business effectively
Decide on patenting procedures, types and filing
Recall key concepts about the organization of genes and the process of
replication
Compare different methods of gene transfer and their related mechanisms
Discuss the basis of mutations and gene arrangements
Summarize DNA repair mechanisms
Elaborate on gene recombination processes

Evaluate different strategies for cloning of gene from various cDNA libraries
List the risks associated with genetic engineering experiments
Modify genes for higher yield of biotechnology derived products

CO1

Design appropriate bioreactor configurations and operation modes based upon
the nature of bio products

CO2

Evaluate models required for microbial growth and batch thermal sterilization

CO3

Formulate medium using various kinetics for maximum production of
metabolites and biocatalyst for commercial applications

CO4

Model the kinetics of living cells and develop a strategy to solve issues
emerging during fermentation processes

CO5
CO6
CO1

CO2

17

BIY2009

Genomics

18

BIY2011

Proteomics

19

BIY3001

Downstream
Processing

Choose better yield using gene manipulation of microorganisms and integrate
research lab and industry
Identify problems and seek practical solutions for large scale implementation of
biotechnology
Improve knowledge and skills to differentiate recent advances in genome
complexities, bet tween eukaryotic and prokaryotic genomes and their
databases
Summarize current updates on genome sequencing technologies to appreciate
the differences between these technologies and illustrate the pros and cons of
each methods

CO3

Analyze information relating to Human Genome Project towards ELSI, with
GWAS, SNP and miRNA techniques using specific databases and
bioinformatics tools

CO4

Design and evaluate expression profiling using different methods such as
microarray acquisition and analysis and tag based profile analysis

CO5

Extend the concept of pharmacogenomics and toxicogenomics towards
personalized medicine

CO6

Formulate the concept, methods and application of metagenomics in phylogeny
and novel gene identification

CO1
CO2
CO3
CO4
CO1

Recall the basics of proteomics
Utilize various techniques in protein separations
Choose different methods to identify proteins
Explain the importance of protein-protein interactions
Summarize the basic concepts of protein structure

CO2
CO3

Examine the methods to track a protein of interest during different stages of
purification
Decide upon the type of technique to break the cell and purify the required
analyte

20

BIY1015

Environmental
Health

CO4
CO5

Apply different enrichment techniques for protein concentration
Compare different chromatography techniques used for protein purification

CO6

Develop methods for product polishing and assess different types of vectors
available for expression and purification of recombinant proteins

CO1

Outline the physical, chemical, and biological hazards associated with water
pollution, as well as the importance of water quality related to contamination,
protection, and monitoring of water supplies

CO2

Distinguish between health risks associated with indoor and outdoor air
pollutions and methods of hazard control

CO3
CO4

Explain the major sources and types of environmental agents
List the transport and fate of these agents in the environment

CO5

Classify the carriers or vectors that promote the transfer of these agents from the
environment to the human

CO6

Analyze the interaction of agents with biological systems, and the mechanisms
by which they exert adverse health effect

CO1
CO2
CO3
21

BIY1016

Behavioral
Sciences

CO4
CO5
CO6

Choose from different methods available to study human behavior
Expain how modern communication network is changing human behavior
Summarize various body activities controlled by the human brain such as,
processing, integrating, and coordinating the information it receives from the
sense organs, and making decisions as to the instructions sent to the rest of the
body
Demonstrate that the outcome of repeated conscious effort becomes a habit and
how it needs enough practice to become a habit
Infer behavioral activities explored by various applied disciplines that are
practiced in the context of everyday life for counselling
Perceive communication as a fundamental life process that is necessary as
individuals and to our relationships, groups, organizations, cultures, and
societies

22

23

24

25

BIY1017

BIY1018

BIY1019

BIY1020

Pharmaceutical
Biotechnology

Industrial
Biotechnology

Nanobiotechnology

Vaccinology

CO1

Recall the basic aspects of pharmacokinetics/pharmacodynamics and solve
pharmacokinetics and pharmacodynamics-related problems

CO2

Classify different drugs based on the mechanism of action and improve fundamental
comprehension

CO3

Discuss manufacturing and quality control issues and develop competencies relevant to
the Pharmaceutical Industry

CO4

Outline the importance of developing biopharmaceuticals in the future

CO5

Build on the basic knowledge and be able to demonstrate ability to recall the salient
aspects of clinical trials and regulatory issues

CO1

Outline process-flow sheeting for the industrial fermentation processes

CO2

Demonstrate the methods of cell culture under various conditions, formulate
and optimize media and apply strain improvement to enhance the production

CO3
CO4
CO5
CO1

Apply the knowledge of kinetics for microbial growth and product formation
Choose from the production processes for primary and secondary metabolite
Explain the production of commercially important recombinant proteins
Appraise students about basic concepts and theories of the subject

CO2

Demonstrate the applications of analytical techniques in examining
nanostructures/ particles

CO3

Illustrate the scope of bio macromolecules in nanotechnology

CO4

Explain the potential of nanobiotechnology in consumer applications and
diagnostics

CO5

Create necessary foundation for training in research

CO6

Infer the importance of risk assessment in usage of nanostructures/particles in
various applications

CO1
CO2
CO3

Recall the historical background of the most important vaccines
Illustrate the immunological and epidemiological mechanisms of vaccine action
Summarize the infectious diseases and their vaccines

26

BIY1021

Epidemiology

CO4
CO5

Distinguish between the advantages and disadvantages of current vaccines
Examine the challenges in the development of new vaccines

CO6

Justify the use of current vaccines and reflect upon the challenges and
opportunities of new vaccine strategies

CO1
CO2
CO3

Summarize the use of epidemiology in the evaluation of screening process
Analyze the impact of epidemiology on national and local policies
Describe the influence of epidemiology on ethical and professional issues

CO4

Outline the epidemiology of infectious and non-infectious diseases, problem
solving skills and other concepts

CO5
CO6
CO1

27

28

BIY1022

BIY1023

Nutraceuticals

Nutrition and
Health

Evaluate study design, bias, errors and causal inference in epidemiologic studies
Choose disciplines in research or internship activities in the field of
epidemiology
Outline the basis of various phytochemical compounds in maintaining normal
physiological function

CO2

Build awareness about latest investigations on nutraceutical and functional food
components

CO3

Identify the different sources of nutraceuticals, their extraction methods and
their metabolism

CO4

Discover various food products that are used as nutraceuticals in making
functional foods

CO5

Relate the role of various nutraceuticals in combating major health problems
such as diabetes, obesity, cardiovascular diseases, cancer, and osteoporosis

CO6
CO1
CO2
CO3
CO4

Extend the safety and efficacy of functional foods and regulatory issues
Recall the influence of food on human health
Identify different types of functional foods
Summarize the metabolism of various food types
Formulate healthy diets to prevent life style diseases

29

BIY1024

Computational
Biochemistry and
Biomedicine

30

BIY1025

Plant Biology

31

BIY1026

Forensic Science

CO5

Construct a balance diet based on the knowledge gained from the course

CO1

Outline major biotransformation reactions and the applications of computer
technology in biochemistry

CO2

Explain the basic mechanism of biomolecular interactions, as well as proteincarbohydrate interactions

CO3

Demonstrate the mechanism of protein-protein interactions and protein-nucleic
acid interactions

CO4

Solve problems using analytical thinking skills in performing molecular
modelling towards prediction of protein function

CO5

Relate the terminology of biochemistry and pathogenesis with various genetic
disorders

CO6
CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5

32

BIY2004

Biophysics

CO1
CO2

Formulate the concept of in silico mutational and drug discovery studies
Demonstrate the basics of plant biology and the organization of plants
Relate physiological mechanisms of plant growth, function, and development
Translate the fundamental concepts of plant physiology
Outline the plant metabolism
Illustrate mineral nutrition in plants
Extend a broad overview of the geographical distribution of plants
Explain the basics of forensic science
Assess the organisational structure and procedures within forensic science
Illustrate the concepts, principles and significance of impression evidence
Summarize the practices behind collection, analysis and interpretation of
evidences
Demonstrate the capabilities in theory, laboratory techniques in analysing body
fluids and other evidence analysis.
Recall the molecular forces, their interactions and various physical laws
Identify the various types of kinetics and models involved in cell dynamics

CO3
CO4
CO5
CO6

33

34

BIY2005

BIY2006

Advanced
Biochemistry

Clinical
Biochemistry

CO1
CO2
CO3
CO4
CO5
CO6

Determine the aspects of applied biophysics through membrane logistics, and
networks
Find macromolecular transition
Evaluate the function of molecular machines
Apply the principles and applications of various biophysical
methods/techniques
Discuss the structure of glycans, membrane lipids and proteoglycans
Summarize the structure of glycosaminoglycans and bacterial polysaccharides
Compare the biological functions of macromolecules, amino acids and protein
Elaborate the higher order organization of proteins and function
Relate the organization and functions of biomembranes
Illustrate the transport of vital molecules across the membrane

CO7

Assess the significance of redox reactions in cellular metabolism and
importance of bioenergetics

CO1

Perceive factors that affect the analytical results of a specimen from its
collection to process stage

CO2

Deduce the functioning and dynamics of a clinical laboratory

CO3

Outline key scientific principles underpinning laboratory medicine and core
cellular and molecular processes underlying health and disease

CO4

Apply logical, systemic thinking and high level critical analysis to solve
problems using diagnostic techniques and methodologies in the chosen areas of
clinical laboratory specialisation

CO5

Build advanced knowledge of core clinical speciality disciplines such as
laboratory medicine and advanced management skills

CO6
CO7

Relate pathophysiology of disease in the study of body functions
Summarize recent updates on laboratory diagnostic methods

35

36

37

BIY2007

BIY2008

BIY2010

Developmental
Biology

Biological
Databases

Plant
Biotechnology

CO1

Explain the contributions of sperm and egg to the zygote and structure
informing function

CO2

Apply critical thinking and logical analysis in assessment of embryonic
developmental events including germ layer development, extra-embryonic
membranes, embryo implantation and significance of placental formation

CO3

Determine when cells become specified, fate determined and initiate organ
development.

CO4

Utilize the principles and techniques of molecular biology to identify the genes
involved in embryo development

CO5

Translate the knowledge on cellular mechanisms of development to identify the
genetic and molecular elements involved in development of an embryo

CO6

Outline principles of sex determination occurs during embryo development

CO1

Identify data resources and fetch the right content from open source biology
databases

CO2

Utilize the appropriate database and allied tools to solve the puzzles in
biological research

CO3

Analyze nucleotide and protein data from various databases

CO4

Build adequate skills to challenge the upcoming big-data content analysis and
interpretation

CO5

Examine the data from biology and perform a pattern search

CO6

Design database to slice and dice the biological data from different biological
data resources and bridge the ontological information in research.

CO1
CO2
CO3
CO4

Outline the importance and fundamentals of plant tissue culture
Summarize the applications of tissue culture
Design vectors for plant transformation
Create clean and green transformation protocols

CO5
CO6

38

39

40

BIY2012

BIY2013

BIY2014

Enzymology

Molecular
Endocrinology

Aquatic
Biotechnology

Measure the suitability of transgenics to consumers, industrialists and
environment
Apply tissue culture techniques and get employed in a plant biotechnology
based industry

CO1

Summarize structure, function and properties of enzymes

CO2

Define rate equations for enzyme catalysed reaction and how key factors affect
enzyme reactions rates

CO3

Classify the types of enzyme inhibitions and their mechanisms

CO4

Evaluate enzyme activity and its regulation in maintaining cellular structure and
function

CO5
CO6

Analyse enzyme mutations and its role in protein engineering
Solve industrial problems using enzymes

CO1

Compare the physiological role of hormones and mechanism of regulation of
hormone levels in humans

CO2

Outline how steroid hormones along with its receptors interact with other
proteins to regulate gene expression

CO3

Summarize different signal transduction pathways regulated by non-steroid
hormones leading to differential gene expression

CO4
CO5

Determine molecular reason behind endocrine disorders
Evaluate how environmental pollutants disturb endocrine system

CO6

Apply the knowledge gained in this subject for carrying out research in the field
of molecular biology and molecular endocrinology

CO1
CO2
CO3

Elaborate the importance of marine and aquatic sector in day to day life
Classify flora and fauna of aquaculture systems
Infer the significance of knowing diseases of aquaculture and its diagnosis

CO4

Develop knowledge on importance of biotechnological implementations to
improve the production of cultivable marine organisms

41

42

43

BIY2015

BIY2016

BIY2018

Biological
Spectroscopy

Stem Cell
Technology

CO5

Perceive of skills and motivation to take aquaculture as a successful
entrepreneurship

CO6

Outline various bioactive compounds isolated to aquatic systems

CO1

Outline the physics involved in most abundant non-destructive spectroscopic
techniques

CO2

Apply spectroscopy for on- or at-line process monitoring and quality control in
the modern food, pharma or biotech industry

CO3

Discuss the practical use of spectroscopy, problems involved and tricks of the
trade in relation to quantitative use of spectroscopy such as spectroscopic
calibration and optimal sample presentation to spectrometer

CO4
CO1
CO2

Summarize advantages and disadvantages of spectroscopic measurements
Relate the fundamental aspects of stem cell technology
Illustrate the principles and methodologies pertaining to the mechanistic aspects

CO3

Determine the commanalities and distinguish between embryonic and adult
stem cells

CO4

Apply the knowledge gained in regenerative aspects and therapeutic potential

CO5

Formulate solutions in a socially and ethically responsible manner with respect
to the use of stem cells and state-of-the-art technologies

CO1
CO2

Infer the concept of pollution and bioremediation methods to control it
Determine the use of different microbes for remediation of pollutants

CO3

Outline the metabolism of microbes and the genes and enzymes involved in the
process

CO4

Utilize different types of microbes and plants to clean pollutants present in the
atmosphere

CO5
CO6

Analyse the conventional waste water treatment strategies
Experiment with biotechnological techniques to remediate the environment

Bioremediation

44

BIY3002

Environmental
Genetics

CO1

Perceive he influence of various environmental factors on biological systems
through introduction of changes in DNA sequences

CO2

Illustrate the roles of chromosomes and genes in heredity

CO3

Summarize the roles of genes and the environment in the determination of
phenotype.

CO4

Categorize the sources of irradiation (e.g. UV x-rays) in the environment and
describe their genetic significance..

CO5
CO6
CO1
CO2
45

46

47

BIY3003

BIY3004

BIY4001

Protein
Engineering

Molecular
Modeling and
Drug Design

Cancer Biology

Describe sources of mutagenic, carcinogenic, and teratogenic chemicals in the
environment and identify their known effects
Analyze the human genome and identify common chromosome and gene
disorders
Explain about different techniques for protein analysis
Formulate and purify proteins

CO3

Discuss advanced biophysical techniques for protein analysis, their relative
merits and interpret data from those techniques

CO4
CO5
CO6
CO1

Evaluate the steps required to produce an expression system for a new protein
Outline the techniques for modifying proteins
Utilize various softwares for protein visualization and modelling
Illustrate the concepts of Molecular modelling using Molecular Dynamics

CO2

Utilize basic modelling techniques to explore biological phenomena at the
molecular level

CO3
CO4

Experiment with protein-ligand interaction study by docking
Translate the understanding of visualization tools for molecular dynamics

CO5

Apply the information gained in various chemistry and biochemistry courses
toward solving problems pertinent to drug designing

CO6
CO1

Demonstrate the relative importance of molecular modelling and drug designing
Infer the cancer causing mutations and specific therapeutic targets

48

BIY4002

Food Science

CO2

Compare the biological treatment processes and development of suitable
technologies

CO3
CO4
CO5
CO1

Determine the challenging sides of using cancer models in cancer research
Interpret the data published in scientific articles
Relate the molecular biology of cancer with clinical aspects of the disease
Relate the basic concepts of food science and the different components of food

CO2

Appraise the physical and chemical characteristics of food for application in
various food industries

CO3
CO4
CO5
CO6
CO1
CO2

49

BIY2019

Molecular
Evolution and
Phylogeny

50

BIY5001

Animal
Biotechnology

51

BIY5002

Gene Therapy

Demonstrate the association of microbes with foods
Relate the principles of processing in food preservation
Appraise the sensory attributes of food and its evaluation
Evaluate the role of regulatory agencies governing food production and
processing
Discuss the evolutionary relationship between various kingdom of life
Apply appropriate algorithmic approaches for specific sequence dataset

CO3

Build phylogeny and analyze evolutionary relationships based on different
algorithms

CO4

Compare different algorithms and optimize them to give better relationship than
the existing ones

CO5
CO1
CO2
CO3
CO4
CO5
CO1

Contrast different molecular evolution techniques
Extend the best practices followed during maintenance of cell lines
Apply different techniques to manipulate genome of animal cells
Formulate ideas for production of genetically modified organisms
Organize different approaches in reproduction technology
Utilize the concept of molecular techniques involved in animal conservation
Relate the principle of gene therapy with its potential use a future drug

52

BIY5003

Enzyme
Technology

53

BIY5004

Food
Biotechnology

54

BIY5005

Environmental
Biotechnology

CO2

Adapt different gene delivery methods based on the nature of disease,
therapeutic threshold and type of target tissue involved

CO3

Choose different genetic elements (both viral and non-viral) based on their roles
in viral titration, gene expression, and gene silencing

CO4

Design novel viral vectors by pseudotyping (retrovirus) or serotyping
(adenovirus) to broaden their tropism for multiple different tissues

CO5

Identify potential disease models (both in vitro and in vivo) to test a candidate
vector carrying a specific therapeutic gene

CO6

Criticize severe adverse events of a gene therapy clinical trial due to vectorrelated genotoxicityand immunotoxicity

CO1
CO2
CO3
CO4
CO5
CO6
CO1
CO2
CO3
CO4
CO5

Select suitable purification techniques
Evaluate optimization of enzyme activity
Infer recent types and advantages of immobilization techniques
Outline the modern techniques used in enzyme engineering
Categorize applications of enzymes
Design new processes with the use of enzymes
Recall key concepts in food production and contemporary issues in the field
Extend the principles of fermentation and its application in processing of food
Demonstrate the role of enzymes in food industry
Appraise the role of biotechnology in designing novel food products
Build quality assurance and control systems for specific food industries

CO6

Justify the management of food waste, global food trade, and related national
and international laws

CO1
CO2

Assess the different types of pollution and the role of biogeochemical cycles in
the environment
Utilize the knowledge in the field of bioremediation to remediate the
environment

55

BIY5006

Medical
Biotechnology

CO3

Demonstrate the types of solid waste and their management

CO4

Build bioremediation and phytoremediation-mediated environmental clean up
technologies

CO5
CO6
CO1
CO2

Formulate GMOs for degradation and bioremediation through extremophiles
Examine environmental pollution and develop models to resolve it
Evaluate the biology of various diseases
Discover various diagnostic methods and imaging techniques

CO3

Assess disease etiology, respective diagnosis and molecular therapeutic
approaches

CO4
CO5
CO6
CO1
CO2
CO3

56

BIY1009

Analytical
Techniques

CO4
CO5
CO6
CO1
CO2

57

BIY2017

Neurobiology

CO3
CO4

Relate histocompatibility, transplantation and stem cell culture
Appraise the principles of teratogenesis
Formulate the use of automated systems in therapeutics
List the various Good Laboratory Practices (GLPS)
Recall concepts related to solution preparation
Outline the principles of various analytical
instruments
Summarize the role of instrumentation
Infer the applications of various analytical
instruments
Demonstrate advanced analytical instruments to carry out estimation
of various biomolecules
Relate basic brain structure and function from the molecular to systemic level
Illustrate the properties of cells that make up the nervous system including the
propagation of electrical signals used for cellular communication
Discuss the various aspects of pathogenesis of the nervous system
Interpret the contribution of nervous system to sensory experiences,
thoughts, emotions, and behavior

CO5

Critisize primary literature at the cognitive, behavioral,
and cellular level

CO6

Fo+A1:E332rmulate a research question based on adequate insights into the
current knowledge

Programme Name :

M.Sc., Applied Microbiology

Program Outcomes
PO_1 Having a clear understanding of subject-related concepts and contemporary issues
PO_2 Having problem-solving ability for social issues
PO_3 Having a clear understanding of professional and ethical responsibility
PO_4 Having cross-cultural competency exhibited by working in teams
PO_5 Having a good working knowledge of communicating in English

Program Specific Outcomes
1
2
3

Acquire the expertise in the applications of microbial functioning at the advanced level.
Equip students to make use of tools, technologies, and methods of microbiology and to apply the
scientific methods
Ability to independently carry out research and development work to solve the practical problems

Course Outcomes

S.No

1

2

Course
Code

MSM5002

MSM5003

Course Name

Advanced
Microbiology

Analytical
Techniques

Course
Outcome

CO Statement

CO1

Distinguish comparative characteristics of microorganisms

CO2

Understand the diversity and functions of Gram-positive and negative bacterial cells
Describe processes used by microorganisms for their replication, survival, and interaction with
their environment, hosts, and host populations
Explain the theoretical basis of microbiological tools, technologies, and methods

CO3
CO4
CO5

Demonstrate practical skills in the use of microbiological tools, technologies, and methods and
apply hypothesis testing to the design and execution of experiments.

CO6

Understand the finer aspects of host-parasite interactions

CO1

Define concepts of solution formulations

CO2

Explain the principle behind different instrumental methods of analyses.

CO3

Relate the instrumental parts with their specific roles.

CO4

Discuss the role of these instruments in applications related to biomolecular analyses.

CO5

Select the correct technique for specific biomolecular analyses.

3

4

MSM5004

MSM5005

Molecular Biology

Immunology and
Immunotechnology

CO6

Experiment with different instruments for molecular separations and estimations

CO1

Recall key concepts, facts, and theories relevant to biological macromolecules.

CO2

Explain the contemporary issues in a related fields.

CO3

Discuss the different steps in the translation of genetic information.

CO4

Apply knowledge to address the biotechnological problems.

CO5
CO6

Summarize the recent developments in DNA technology
Compare and analyze biological samples and their data

CO1
CO2

Explain the basic mechanisms of innate and adaptive immunity.
Discuss the principles of self-tolerance and autoimmunity.

CO3

Describe the molecular basis behind cellular processes involved in inflammation and immunity.

CO4

CO6

Elaborate on how the immune system fights infections and cancer.
Employ the immune system for successful treatment and explore the strategies of monoclonal
antibodies and vaccines.
Apply the immunological concepts to design experiments and interpret results

CO7
CO8

Enhance the basics behind the cellular and molecular basis of immune responsiveness.
Understand immunological response and how it is triggered and regulated.

CO9

Impart knowledge about a variety of topics within the area of Immunology.
Discuss the judicious use of appropriate bio elements for microbial growth and interpret related laws
of energetics.
Enable the design of experiments for a metabolic analysis of new microbial isolates.
Formulate aseptic techniques and perform routine culture handling tasks safely and effectively and
also understand the microbial transport systems and the modes and mechanisms of energy
conservation in microbial metabolism
Know the various physical and chemical growth requirements of bacteria and get equipped with
various methods of bacterial growth measurement.

CO5

CO1
CO2

5

MSM5006

Microbial
Physiology and
Metabolism

CO3
CO4

6

MSM5010

Fermentation
Technology

CO5

Demonstrate the knowledge gained in the physiology aspects, practically.

CO6

Design experiments using microbes for different applications and interpret the results.

CO1

Identify fermentation process, fermenters, and their types

CO2

Formulate and optimize the design of medium by various methods and demonstrate the methods of
industrial-scale sterilization

CO4

Execute screening of significant microbes and implement different unit operations in downstream
processing for bioproduct purification
Recognize the overall fermentative productions of representative metabolites

CO5

Select and screen microbes for various applications

CO6
CO1

Devise experiments for employing industrially important microbes in related industries
Describe the nature of micro-organisms and their ecological niche

CO2

Review the concepts of bioremediation.
Summarize the knowledge about biotechnological application, environmental risk assessment and
remediation.
Interpret the role of microbes in biotechnology.

CO3

7

MSM5007

Environmental
Microbiology

CO3
CO4
CO5

CO1

Explain the advances in environmental applications of microorganisms.
Demonstrate skills in the laboratory with respect to environmental applications of beneficial
microbes
Explain the immense importance of various food items and associate food with microbes

CO2

Describe the ways to detect microbes in food products

CO3

Demonstrate the contribution of lactic acid bacteria as probiotics

CO4

Discuss the ways of microbial spoilage of food products

CO5

Build knowledge on food laws and standards in connection with microbiological safety of foods
and illustrate on food preservation and processing techniques for value-added products

CO6

Apply the concepts of microbial food technology practically

CO1
CO2

Describe the fundamentals of probiotic technology and the possibility of its commercialization
Categorize the different sources of probiotics along with their uses

CO3

Assess the various beneficial bacteria and their interaction with food

CO4

Interpret the biochemical and molecular mechanisms of probiotics

CO5

Explore the various applications of probiotics in disease prevention and management

CO6

8

9

MSM5008

MSM5009

Food Microbiology

Probiotics
Technology

CO6

10

MSM5011

GxPs, Industrial
standards and
guidelines

CO1
CO2
CO3

Outline the health benefits of probiotics in infants and children, prioritize the safety assessment of
probiotics and devise regulations for commercialization
Illustrate different standard guidelines for good laboratory and clinical Practices followed by WHO
and/or other global bodies.
Interpret the basics of legal standards, standardizing societies, regulatory agencies for GxP.
Examine personal protective equipment (PPE), emergency equipment in laboratory, hospital and
other workplaces

CO4

Construct principles and procedures for food safety based on global regulations.

CO5

Formulate the animal ethical committee and biosafety experimentation norms.

CO6

Propose methods of validation based on ICH guidelines.

CO1

Recall and interpret the GCP guidelines, the methods to analyze contaminants in different
pharmacological agents as well as the historical aspects.

CO2
11

MSM5012

Pharmaceutical
Technology

CO4

Compare, contrast and classify the different kinds of formulations for external and internal drugs.
Illustrate and discuss the importance of different biological; dissect their mechanism of action
within the system and make inferences.
Explain hormone production by recombinant DNA technology

CO5

Analyze the role of substitutes used in place of blood

CO6

CO2
CO3

Design and develop experiments that can be used in pharmaceutical technology
Extend the basic knowledge on microorganisms grown in soil and evaluate the interactive role of
soil microbes and plants grown in soil
Make use of in-depth knowledge on applications of bio-fertilizers
Relate the importance of biopesticides in agriculture

CO4

Explain the key concepts of plant diseases caused by microorganisms

CO5

Develop knowledge on plant pathogens and the control measures

CO6

Demonstrate the importance of transgenic plants and their applications
Develop knowledge about marine biotechnology, compare the various marine ecosystems and
explain the tools and techniques used for sample collection, isolation of micro and
macroorganisms and to study their taxonomy.
Analyze the importance of marine organisms in biogeochemical cycles and discuss and about
various marine pathogenic microbes and their transmission to land
Build knowledge on the process of drug discovery from marine organisms and various assays and
techniques related to it
Utilize marine organisms for food, fuel, agriculture, environment, cosmetics, industrial feedstock,
etc.,
Demonstrate the various techniques and tools necessary for studying marine microbial diversity
and its applications
Choose different marine microorganisms and design experiments for various industrial
applications.
Summarize the significance of fungi to human welfare and build in-depth knowledge on the
beneficial and detrimental role of fungi

CO3

CO1

12

MSM5013

Soil and
Agricultural
Microbiology

CO1
CO2
13

MSM5014

Marine
Microbiology

CO3
CO4
CO5
CO6

14

MSM5015

Fungal
Biotechnology

CO1

CO2

Develop knowledge of bioactive compounds and their applications

CO3

Explain the significant contribution of fungi in industries

CO4

Demonstrate the role of fungi as remediation agents

CO5

Make use of fungi as a producer of useful commodities

CO6

Elaborate on biosafety- risk assessment of fungal products
Elaborate on the fundamentals of animal cell culture and types of media used in animal cell
culture.
Recall and outline the methods involved in gene transfer techniques in animal and plant cells.

CO1
CO2

CO1

Classify the different types of stem cells as well as compare and contrast the various types of stem
cells and outline the different cord blood-based stem cell techniques,
Elaborate upon the techniques as well as discuss the methods to be adopted for media preparation
for plant tissue culture
Analyze methods involved in secondary metabolite production in suspension culture and provide a
sound rationale for the same.
Extend and apply the fundamental knowledge for the production of animal and plant tissue
culture-based products.
Examining the need for bio business

CO2
CO3

Identifying the role of Bio business in health care and life sciences
Exploring Bio business ventures in agriculture and environment areas

CO4

Evaluating Global bio business ventures and their need

CO5

Discovering the role of Intellectual property in Bio business

CO6

Inspecting impact of Government rules and regulations

CO7

CO2

Appraising about entrepreneurship development programs and updates
Acquire knowledge and awareness of the basic principles and concepts of biology, computer
science, and mathematics
Extract and evaluate biological data using bioinformatics algorithms

CO3

Use existing software effectively to extract information from large databases

CO4

Apply the information in computer modelling

CO5

Gain knowledge about how big datasets can be statistically and bioinformatically analyzed
To apply skills in a professional environment via an industrial or academic internship in
Bioinformatics.
Explain the general and specific mechanisms by which infectious agents can cause diseases

CO3
15

MSM5016

Cell Culture
Technology

CO4
CO5
CO6

16

MSM5017

Bio business and
entrepreneurship

CO1

17

MSM5018

Bioinformatics

CO6
18

MSM6001

CO1

CO5

Evaluate the role of skin, genital and respiratory tract bacterial infections and describe the
pathogenesis of important pathogens
Elaborate the pathogenesis of viral infections of humans and identify the causative agents
Appraise the role of fungal pathogens in human infections of humans, and identify the causative
agents
Compile the pathogenesis of emerging protozoan infections of humans

CO6

Devise methods for identifying infectious agents in the clinical microbiology lab

CO1

CO5

Explain the general and specific mechanisms by which infectious agents can cause diseases
Evaluate the role of skin, genital and respiratory tract bacterial infections and describe the
pathogenesis of important pathogens
Elaborate the pathogenesis of viral infections of humans and identify the causative agents
Appraise the role of fungal pathogens in human infections of humans, and identify the causative
agents
Compile the pathogenesis of emerging protozoan infections of humans

CO6

Devise methods for identifying infectious agents in the clinical microbiology lab

CO1

Define and list the enzymes used in gene technology
Define and list the vectors, and explain the library constructions used in gene technology
Explain the techniques used in gene manipulation
Make use of the gene transformation techniques and selection strategy for related
experiments
Discuss the applications of gene technology
Design and develop innovative applications in the field of gene technology (J component)

CO2
CO3
Medical
Microbiology

CO4

CO2
19

MSM6002

Diagnostic
Microbiology

CO3
CO4

CO2
CO3
20

MSM6003

rDNA Technology

CO4
CO5
CO6
CO1

CO3

Apply the knowledge gained to develop biomass
Build the techniques to develop new antimicrobial agents against microbes and to produce
industrially important enzymes
Develop the knowledge to produce recombinant hormones and enzymes

CO4

Design a method to develop medically important vaccines

CO5

CO1

Combine the different types of methods to produce efficient biofuels as alternative fuel sources
Formulate the methods to produce commercially important biofertilizers and other related
products
Explain the concepts related to nanotechnology.

CO2

Assess the aspects relating to nanomaterial synthesis

CO2
21

MSM6004

Industrial
microbiology

CO6
22

MSM6005

Nanobiotechnology

CO3

Perceive the use of different techniques to study nanomaterials

CO4

Discover the properties of different nanoparticles

CO5

Evaluate different types of nanoparticles and assess their toxicity

CO6

Formulate and develop the applications for different nanoparticles

Programme Name :

M.Sc. Physics

Program Outcomes
PO_01: Having a clear understanding of the subject related concepts and of contemporary issues.
PO_02: Having problem solving ability to address social issues.
PO_03: Having a clear understanding of professional and ethical responsibility.
PO_04: Having cross cultural competency exhibited by working in teams.
PO_05: Having a good working knowledge of communicating in English.

Program Specific Outcomes
1

Hone the basic concepts of core areas of Physics especially in mathematical Physics, electromagnetism,
classical mechanics, statistical mechanics and quantum mechanics for unraveling the diverse phenomena
observed in nature.

2

Perform the general Physics and research oriented experiments with appropriate analysis for proper
interpretation of results; to undertake individual project and present the research findings.

3

Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report/document

Course Outcomes

Sl.No

1

Course
Code

PHY5001

Course Name

Mathematical Physics

CO no. CO Statement
Recall the bra-ket vector notation and explain the meaning of complete
CO1
orthonormal set of basis vectors, representation of states and operators
as matrices, similarity transformation and diagonalization.
CO2

Apply series solution method to solve second order ordinary
homogeneous differential equation with variable coefficients.

CO3

Explain the origin of Legendre polynomial, Bessel functions and
Hermite polynomial and use their properties in relevant problems.

CO4

Analyze different coordinate systems and perform line integral, surface
integral and volume integrals.

CO5

Evaluate separation of variable technique to solve Laplace equation in
different coordinate systems.

CO6

Demonstrate contour integrals in relevant problems in Physics.

CO7
CO8
CO1
CO2
CO3
CO4
2

PHY5002

Classical Mechanics

CO5
CO6
CO7
CO8

3

4

PHY5003

PHY5004

General Physics Lab-I

Electromagnetic
Theory

CO1

Comprehend the concepts through simple experiments.

CO2

Design and develop the instruments for advanced studies.

CO3

Evaluate theoretical calculations using experimental observations.

CO1

Apply the knowledge of vector calculus and different coordinate systems to
problems of electromagnetic theory.

CO2

Recall the concepts of electrostatics for different charge distribution systems.

CO3

Comprehend the basics of magneto-statics and their applications to understand
the concepts of magnetism in magnetic materials.

CO4

Demonstrate the knowledge of electricity and magnetism to derive Maxwell’s
equations and be able to apply them to real electromagnetic systems.

CO5

Derive the electromagnetic wave equations from Maxwell’s equations and
calculate the energy carried by electromagnetic waves.

CO6
CO7
CO8
5

PHY5005

Quantum Mechanics

Comprehend the underlying concept of Green’s function method.
Explain basic, preliminary concepts related to group of elements.
Comprehend basic formalism of Lagrangian dynamics
Recall basic formalism of Hamiltonian dynamics
Solve Kepler’s problem by applying Lagrangian formalism
Learn rigid body dynamics using Lagrangian approach
Apply Lagrangian formalism for solving Kepler’s problem
Analyze conservation laws in the Hamiltonian dynamics
Explain the foundations of relativistic physics
Apply Lagrangian and Hamiltonian for solving simple classical
dynamics problems

CO1

Analyze the propagation of electromagnetic waves and the phenomena of
reflection, refraction, transmission of these waves in different mediums.
Realise the concepts of waveguides/transmission lines and modes of
electromagnetic waves.
Develop understanding of dynamics of charges in electromagnetic fields and
generation of electromagnetic radiations from moving charge systems such as
dipole.
Comprehend the basic concepts in quantum Mechanics of real world.

CO2
CO3
CO4
CO5
CO6
CO7

6

7

8

PHY5006

PHY5007

PHY6001

Statistical Mechanics

General Physics LabII

Introduction to Solid
State Physics

Recall the physical operations
Analyze the language of quantum mechanics in 1-dimensional and 3dimensional problems
Apply the concept of angular momentum
Solve the effect of perturbations to the energy values to hydrogen-like
problems
Explain the interactions between the system under consideration and external
forces
Apply the concept of relativity in quantum Mechanics, Understand the
complete picture of existence of matter and antimatter

CO8

Demonstrate contemporary issues and application

CO1

Analyze the concepts of microstate and macrostate of a model system

CO2

Recall the concept of ensembles and their comparison

CO3

Apply the concept of partition function to obtain macroscopic properties of
thermodynamic systems

CO4

Define and compare the Fermi-Dirac and Bose-Einstein statistics

CO5

Explain the formation of White Dwarf Stars and the magnetic susceptibility of
free electrons by applying Fermi-Dirac Statistics

CO6

Learn the Blackbody Radiation and Bose-Einstein condensation by applying
Bose-Einstein Statistics

CO1

Comprehend the concepts through simple experiments.

CO2

Design and develop the instruments for advanced studies.

CO3

Evaluate theoretical calculations using experimental observations.

CO1

Comprehend basic model of electron dynamics in metals

CO2

Analyze higher and advanced models of electron dynamics in metals

CO3

Learn basic concepts of crystal structure and lattice arrangements

CO4

Recall lattice dynamics electron and lattice interactions

CO5

Explain basic electron mobility in a crystal structure

CO6

Apply semi classical picture of electrons in a crystal structure and its outcomes

CO7

Analyze electron dynamics in a semiconductors

CO8

Demonstrate electron dynamics in superconductors

9

PHY6002

Nuclear and Particle
Physics

CO1

1. Explain the basic properties and parameters of nucleus such as stability,
size, shape, spin and electric-magnetic moments.

CO2

Comprehend the nature of nuclear forces.

CO3

Analyze the nuclear structure through different models.

CO4

Apply the different nuclear model to calculate the radioactivity decay process.

CO5

Learn the abundance of H, He, C, O, N and Fe in interstellar.

CO6

Recall the particle physics phenomena.

CO7

Demonstrate the mechanism of particle accelerators and detector technologies.

CO1
CO2
CO3
10

PHY6003

Atomic and
Molecular Physics

CO4

Apply the principle of Raman spectroscopy and its applications in various
disciplines of science & technology.

CO5

Explain different magnetic and electron spin resonance spectroscopic
techniques and its applications.

CO6

Demonstrate the contemporary issues on atomic and molecular physics.

CO2

Evaluate problems related to different atomic& molecular systems by carrying
out the project work.
Analyze the circuit and appreciate the basic physics behind the advanced
devices
Comprehend the structure and working of different transistors

CO3

Apply the knowledge of transistor to predict the characteristics of op-amps

CO4

Design the filters by the knowledge of op-amps

CO5

Evaluate the Op amp predictions by constructing different oscillators

CO6

Design composite digital devices for various applications

CO7

Demonstrate the design and working of Microprocessors
Understand the electronic states govern the material properties
microscopically.

CO7
CO1

11 PHY6004

12 PHY6005

Basic Electronics

Advanced Solid State
Theory

Analyze different atomic structure and will be able to understand finestructure and hyperfine-structure spectra.
Recall different coupling schemes and their interactions with magnetic and
electric fields.
Explain rotational and IR spectroscopy and apply the techniques of microwave
and infrared spectroscopy to analyze the structure of atoms and molecules.

CO1

CO2

Learn the free-electron metallic states as the simplest itinerant electron system.

CO3

Comprehend the electron states of solid crystals become Bloch states.
Apply many-body effects among electrons reduce the Coulomb-repulsion
energy.
Understand the basics of first-principles electron theory to describe electronic
states non-empirically.

CO4
CO5
CO6
CO1
CO2
CO3
13 PHY6006

14 PHY6007

Nanomaterials and its
applications

Demonstrate the above mentioned ideas from industrial perspective.
Describe the basic science behind the properties of materials at the nanometer
scale, and the principles behind advanced experimental and computational
techniques for studying nanomaterials
Explain different types of nanomaterials including carbon and metal based
materials
Synthesize nanomaterials both from top-down and bottom-up routes and how
to develop an engineering related devices

CO4

Identify and compare state-of-the-art nanofabrication methods and perform a
critical analysis of the research literature.

CO5

Evaluate state-of-the-art characterization methods for nanomaterials, and
determine nanomaterial safety and handling methods required during
characterization.

CO6

Apply interdisciplinary systems of engineering approaches to the field of bio
and nanotechnology systems.

CO1

Explain the working mechanism of various types of LEDs

CO2

Comprehend the basics of coherent light source (LD)

CO3

Recall the working principles of various types of photo detectors

CO4

Design the various types of modulators

CO5

Apply the knowledge of various types of sources and detectors for designing a
typical optical fiber communication system.

Optoelectronics

CO6
CO7

Analyze the various types of fiber sensors
Learn the fundamentals of nonlinear optics and then to introduce the basics of
solitons

CO8

Apply the linear and nonlinear optics for designing a soliton based fiber optic
communication system

CO1

Explain the basic concepts of lasers

CO2

Learn the various properties of laser light

CO3

CO4

Analyze the various types of laser systems
Comprehend the importance of optical resonators in lasers and to study the
laser modes
Analyze the various physical mechanisms for realizing pulses lasers
Recall the basic structure of an optical fiber and the pulse propagation in
optical fibers
Explain the various types of dispersions in optical fibers and their mitigations
by deploying various types of optical fibers
Design various types of laser systems and optical fiber communication
systems
Explain the fundamentals of magnetism by molecular field theory and band
theory.
Apply solid state physics to appreciate domain wall mechanism.
Analyze the magnetization dynamics through various characterization
techniques.
Interpret the physical origin of magnetic anisotropy and its effects.

CO5

Evaluate the magnetostriction for various single and polycrystalline materials.

CO6

Recall the mechanism of Magnetocalorics and Magnetoelectronics

CO4
15 PHY6008

Laser and Fiber
Optics

CO5
CO6
CO7
CO8
CO1
CO2

16

PHY6012

Solid State
Magnetism

CO3

Programme - M. Tech Sensor System Technology
PROGRAMME OUTCOMES (POs)

PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with
realistic constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis
of information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and
engineering problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

M.TECH (MSS)
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PROGRAMME SPECIFIC OUTCOMES (PSOs)

On completion of M. Tech. (Sensor System Technology) programme, graduates will be able to
 PSO1 Analyze advanced engineering problems in the fields of sensors, data acquisition and controls.

 PSO2 Apply advanced techniques and tools of sensing systems to solve multi-disciplinary challenges
in industry and society.



PSO3: To exhibit independent, and collaborative research with strategic planning, while demonstrating
the professional and ethical responsibilities of the engineering profession.

M.TECH (MSS)
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Course Outcomes
S. No

Course
Code

Course Name

CO
CO1

1

ECE5001

Principles of Sensors
CO2
CO3
CO4
CO5

2

ECE5002

Data Acquisition and
Hardware Interfaces

CO6
CO1
CO2
CO3
CO4
CO5
CO6

M.TECH (MSS)

CO Statement

Use concepts in common methods for converting a physical parameter into an electrical
quantity
Choose an appropriate sensor comparing different standards and guidelines to make
sensitive measurements of physical parameters like pressure, flow, acceleration, etc
Design and develop sensors using optical methods with desired properties
Evaluate performance characteristics of different types of sensors
Locate different types of sensors used in real life applications and paraphrase their
importance
Create analytical design and development solutions for sensors.
Understand the basics of various bus topology and computer interfacing
Comprehensively analyse signal conditioning, signal conversion, data acquisition, and
signal processing.
Utilize A/D and D/A converter in various applications
Acquainted with various data acquisition methods and Interface Standards and PC buses.
Integrate and program various distributed and stand-alone Loggers.
Explore by experimenting Virtual instrumentation for testing, control, and designing of
sensor systems using LabView.
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CO1
3

ECE5003

Control Systems

CO2
CO3
CO4
CO5
CO6
CO7
CO1

4

ECE6001

Wireless Sensor
Networks and IoT

CO2
CO3
CO4
CO5
CO6
CO7

M.TECH (MSS)

Realize the need of control system and its recent developments. Able to develop the
system modelling using software.
Analyze the behavior of the first and second order systems in time domain and frequency
domain.
Analyze the system stability based on time domain, frequency domain and root locus
techniques
Design suitable compensators for the real world systems based on the customer
requirements.
Indentify the need for incorporating the three term controller based on the customized
requirement of the control action.
Analyze the systems behavior in digital domain and develop digital control algorithm for
the corrective action.
Competency in utilizing the PLCs in control actions for the real world problems
Assess the applicability and limitations of communication protocols for a real time WSN
application.
Confirms the behavior of mobile ad hoc networks (MANETs) and correlates the
infrastructure-based networks.
Proactive in understating the routing protocols function and their implications on data
transmission delay and bandwidth.
Able to establish networks with an attempt to reduce issue of broadcast and flooding
techniques.
Contribute appropriate algorithms to improve existing or to develop new wireless sensor
network applications. ()
Familiarize the protocol, design requirements, suitable algorithms, and the state-of-the-art
cloud platform to meet the industrial requirement. (, J comp)
On a profound level to implement hardware & software for wireless sensor networks in
day to day life (, J comp)
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5

6

ECE6002

ECE5004

Microcontrollers and
Embedded Sensors

Software for
Embedded Systems

CO1
CO2
CO3
CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO6
CO1

7

ECE5006

Flexible and Wearable
Sensors

CO2
CO3
CO4
CO5
CO6

M.TECH (MSS)

Design and develop embedded programs for low power microcontrollers for sensor
applications.
Develop ARM basic programs and advanced programs.
Apply microcontrollers to interface and deploy analog sensors
Apply microcontrollers to interface and deploy interface digital sensors
Develop Bio medical logging systems
Develop communication system for sensor units
Design systems to present the data to real world using displays and actuators.
Design and develop Embedded C program for microcontroller-port interface, timer and
interrupt.
Design data structures and linked list for sensor applications
Understand the software development tools like compiler libraries make file macros
assemblers.
Develop python program for fundamental functionalities, graphics and signal processing
.
Evaluate inter process communication schemes in RTOS
Evaluate tiny OS for sensor applications
Realize the technology developments in the flexible electronics technology.
Ability to identify the suitable materials and its processing for the development of thin
film electronics.
Ability to design the pattern and develop with suitable patterning methods.
Realize the process involved in the transformation of electronics from foils to textiles
Acquire the design knowledge for developing wearable sensors for physical and chemical
parameters
Gain the competency in transferring the conducting and semiconducting fibers to smart
textiles.
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8

ECE5007

Nanomaterials and
Sensors

9

ECE5008

Micro and Nano
Fluidics

10

ECE6003

Micro Systems and
Hybrid Technology

M.TECH (MSS)

CO1 Will acquire an insight of nanomaterials and its synthesis.
CO2 Able to visualize the different methods being used for nanomaterials characterization.
Understand the process involved in the fabrication of sensors using metallic nanoparticles
CO3
and nanowires.
Able to develop sensors using carbon nanotubes and different nano structures of metal
CO4
oxides for making it more specific.
CO5 Will acquire an insight of the developments in the nanopolymers and its role in sensors.
Gain the competency of understanding the quantum dots and its potential application in
CO6
sensor development.
Introduced and discussed the fundamental physics of micro and nano scale fluids and
CO1
their hydrodynamics.
Comprehensive understanding of miniaturization, methods and tools to create
CO2
microfluidic architectures was provided to the students. (CAT1, , )
CO3 Acquainted about various existing microfluidic devices
CO4 Discussed various microfluidic lab-on-chip applications with the students.
CO5 Design and analysis, various bioreactor based microchips
CO6 Design and Compare vasculature and 3D microchannels with existing techniques
CO7 Incorporate effective simulation and microfluidic device fabrication
Identify and understand the fundamental concepts and background of MEMS and
CO1
Microsystems
CO2 Familier with the basics of various sensors and actuators.
CO3 The students were acquainted with various materials for Microsystem designing.
CO4 Determine and compare the scaling effects in miniaturising devices.
Recognise and interpret various micromachining techniques and design, analysis and
CO5
applications of various MEMS devices micromachining tools and techniques
CO6 Acquainted with thick film and hybrid technologies for sensor development.
Incorporate simulation and micro-fabrication knowledge for developing various MEMS
CO7
devices.
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CO1
CO2
11

ECE6006

Automotive Sensors

CO3
CO4
CO5
CO6
CO7
CO1

12

ECE6009

Environmental Sensors

CO2
CO3
CO4
CO5
CO6

M.TECH (MSS)

Identify and understand the basic automotive parts and the requirement of sensors and
their integration in different automotive systems (CAT1, )
Discus and identify the basics of various Power train sensors
Comprehend and analyse various systems like ABS, ESP, TCS, etc for understanding
vehicle dynamics and stability.
Comprehend the various sensors for vehicle body management, convenience & security
systems.
Identify various technologies developed for passenger convenience, Air Bag deployment
and Seat Belt Tensioner System, etc with the students
Recognize various communication standards and protocols followed within the
automotive systems.
Develop and create analytical designing of novel prototype models for various
automotive electronic systems.
Gain understanding of the basic concepts of air pollution and its effects on human and
ecosystem health
List the main sources of pollutants in water, air and soil and their effects on human
health, welfare and the environment
Critically analyse the environmental sensors, and suggest improvements to their design
and functionality.
Discuss several types of water pollution, air pollution problems and the chemistry and
physics affecting them.
Evaluate process design criteria for different water treatment technologies
Develop and create analytical designing of novel prototype models for various
environmental parameter sensing systems.
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13

ECE6030

Signal Processing and
Data Analytics

14

CSE5009

Soft Computing

MEE5050

Product Design,
Management
Techniques and
Entrepreneurship

15

CO1 Apply FFT, DCT wavelet techniques for extracting the features from the big data
Develop algorithms that can be used to analyse the real-world univariate and multivariate
CO2
time series data.
CO3 Design an approach to leverage data using the steps in the machine learning process.
Understand and apply both supervised and unsupervised classification methods to detect
CO4
and characterize patterns in real-world data.
Estimate the signal parameters and identify the model using ARMA models and
CO5
prediction filters.
CO6 Understand the methods of visualization and analysis of big data.
CO1 Understand the differences between networks for supervised and unsupervised learning.
Conceptualize and parameterize various problems to be solved through basic soft
CO2
computing techniques
CO3 Develop and train neural networks for classification, storage, regression and clustering.
Understand the concept of fuzziness involved in various systems and fuzzy set theory and
CO4
analyze the application of fuzzy logic control to real time systems.
Describe the flow of a genetic algorithm and identify its elements and design genetic
CO5
algorithms for single and multiple objective optimization
CO1 Design the new product with concept development process
CO2 Analyze the manufacturing cost of new product
CO3 Study the economic feasibility of product development projects
CO4 Apply the management techniques for small businesses
CO5 Develop the skills and characteristics for successful entrepreneur
CO6 Evaluate the project of new businesses

M.TECH (MSS)
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CO1
16

ECE6005

Chemical Sensors

CO2
CO3
CO4
CO5
CO6
CO1
CO2

17

ECE6007

Biomedical Sensors
CO3
CO4
CO5
CO6
CO1

18

ECE6008

Biosensors

CO2
CO3
CO4
CO5

M.TECH (MSS)

Realize the need for half-cell and to analyze potential developed in any electrochemical
cell. Apply the same for ion selective measurement
Be familiar with a wide range of chemical sensing methods and material characteristics
to be applied in biosensors .
Ability to design gas sensors for commercial and industrial applications.
Gain knowledge of nanomaterials for biological and medical applications
Able to discuss, develop and apply mass/thermal sensors design for social and
environmental problems
Capable of critically analyzing Biosensing and transduction problems in the thrust areas
and apply the knowledge
Realize the need for reusable electrodes and understands the method of implementation.
Will be familiar with electrode placements for various biopotential recording as per the
voltage range.
Capable of understanding the design principles of bio-amplifiers and drawback related
with noises.
Gain knowledge for implementing different types of physiological parameter
measurement using appropriate sensors.
Able to discuss, develop and apply site specific chemical sensors design and imaging
techniques for typical issues
To disseminate the design knowledge in analyzing in-vivo ailments using radiology and
ultrasonics
Realize the need for reusable biosensor and understands the method of implementation.
Will be familiar with wide range of chemical sensing methods and chemically modified
devices to be applied in biosensors.
Capable of understanding the principles of modified electrodes and transduction
problems in the redox reactions
Gain knowledge of opto-materials and luminance dyes for tagged biological molecular
recognition
Able to discuss, develop and apply site specific antigen-antibody sensors design for most
common diseases like metabolic disorders
Page 13

CO6
CO7
CO1
19

ECE6029

Integrated Wave
Optics

CO2
CO3
CO4
CO5
CO6

20

ECE6029

Integrated Wave
Optics

CO1
CO2
CO3
CO4
CO5

M.TECH (MSS)

To disseminate the design knowledge in analyzing the specific inVivo body parameter
measurement
To demonstrate and understand the chemical and technological limitations for a given
type of biosensor
Attainment of basic idea in integrated optical waveguides and optical devices employed
in all optical networks.
Will be conversance in nonlinearities introduced by high power and competent enough to
mitigate the drawbacks.
Entrust the characteristics of a suitable materials for the integrated device in a given
application.
Identify and apply the knowledge in designing all optical networks devices more
effectively in optical communication.
Comprehend the fabrication process involved in designing substrate based optical
devices with various doping materials
Will be aware of different polymers and their chemical, optical characteristics to
formulate miniaturized optical devices.
Select a proper antenna design to be used in the RF spectral region
Model specific radiation pattern and evaluate them in different domains
Correlate the principle behind different radar systems and determine various applications
based on the radar systems.
Apply the basic knowledge in the measurement of RF radiation.
Gain knowledge about the RFID technology.
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S. No

Course
Code

COURSE NAME

CO
CO1
CO2
CO3

21

22

23

EEE6099

ENG5001

ENG5002

M.TECH (MSS)

Master's Thesis

Fundamentals of
communication skills

Professional and
Communication Skills

CO4
CO5
CO6
CO7
CO1
CO2
CO3
CO4
CO5
CO1
CO2
CO3
CO4
CO5

CO Statement
Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints
Perform literature search and / or patent search in the area of interest
Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results
Perform error analysis / benchmarking / costing
Synthesise the results and arrive at scientific conclusions / products / solution
Document the results in the form of technical report / presentation
Enhance the listening and comprehending skills of the learners
Acquire speaking skills to express their thoughts freely and fluently
Learn strategies for effective reading
Write grammatically correct sentences in general and academic context
Develop technical writing skills like writing instructions and transcoding to excel
in professional environment
Improve inter-personal communication skills
Develop problem solving and negotiation skills
Learn the styles and mechanics of writing research reports
Cultivate better public speaking and presentation skills
Apply the acquired skills and excel in a professional environment
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S. No

Course
Code

COURSE NAME

CO

CO Statement

CO1

To remember the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc.
To create communicative skill effectively in French language via regular / irregular
verbs.
To demonstrate comprehension of the spoken / written language in translating simple
sentences.
To understand and demonstrate the comprehension of some particular new range of
unseen written materials.
To demonstrate a clear understanding of the French culture through the language studied.
To create the basics of German language in their day to day life.
To understand the conjugation of different forms of regular/irregular verbs.
To understand the rule to identify the gender of the Nouns and apply articles
appropriately.
To apply the German language skill in writing corresponding letters, E-Mails etc
To create the talent of translating passages from English-German and vice versa and To
frame simple dialogues based on given situations.

CO2
24

FRE5001

FRANCAIS
FONCTIONNEL

CO3
CO4
CO5
CO1
CO2

25

GER5001

Deutsch für Anfänger

CO3
CO4

CO5
CO1

26

MAT6001

Advanced Statistical
Methods

CO2
CO3
CO4
CO5

M.TECH (MSS)

To understand the concept of correlation and regression model and able to interpret the
effect of variables, regression coefficients, coefficient of determination
Make appropriate decisions using inferential statistical tools that are central to
experimental research.
Understand the statistical forecasting methods and model fitting by graphical
interpretation of time series data.
Construct standard experimental designs and describe what statistical models can be
estimated using the data
demonstrate R programming for statistical data
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S. No

Course
Code

COURSE NAME

27

SET5001

SET Projects

28

SET5002

SET Projects

STS5001

Soft skills - Essentials of
Business Etiquettes

29

CO

CO Statement

CO1
CO2
CO3
CO4
CO1
CO2
CO3
CO4

Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms
Identify a research problem and carry out literature survey
Analyse the research gap and formulate the problem
Interpret the data and synthesize research findings
Report research findings in written and verbal forms
Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly
Communicate the message to the target audience clearly
Enabling students to use relevant aptitude and appropriate language to express
themselves
Simplify, evaluate, analyze and use functions and expressions to simulate real situations
to be industry ready.
Interact confidently and use decision making models effectively
Be proficient in solving quantitative aptitude and verbal ability questions of various
examinations effortlessly

CO1
CO2
CO3

30

STS5002

Soft skills - Essentials of
Business Etiquettes

CO1
CO2
CO3

M.TECH (MSS)
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Programme Name :

M. Tech. Structural Engineering

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering Applications
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1

Analyse and design reinforced concrete structures and steel structures as per the standard design of
codes.

2

Address the societal needs by interdisciplinary approach through advanced courses and get exposed to
the latest technologies to be industry ready or to pursue advanced research

3

Independently carry out research / investigation to solve practical problems and write / present a
substantial technical report / document

Course Outcomes
S.No

1

2

Course
Code

MAT5005

ENG5001

Course Name

Advanced Mathematical
Methods

Fundamentals of
communication skills

Course
Outcome

CO Statement

CO1

Distinguish and analyse a variety of tools for solving linear systems and finding
eigenvalues of these systems.

CO2

Derive and use the numerical techniques needed for the solution of a given
engineering problems

CO3

CO4

Understand and correlate the analytical and numerical methods
Demonstrate their ability to write coherent mathematical proofs and scientific
arguments needed to communicate the results obtained from differential
equation models

CO5

Demonstrate the understanding of how physical phenomena are modelled by
partial differential equations

CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

3

4

ENG5002

FRE5001

Professional and
Communication Skills

Francais fonctionnel

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to excel in
professional environment

CO1

Improve inter-personal communication skills

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

To Identify in French language the daily life communicative situations via personal
pronouns, emphatic pronouns, salutations, negations, interrogations etc

CO2

To communicate effectively in French language via regular / irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO5

To understand and demonstrate the comprehension of some particular new
range of unseen written materials.
To demonstrate a clear understanding of the French culture through the language
studied.

CO1

Enabling students to know themselves and interact better with peers.

CO1

Enabling students enhance knowledge of relevant topics and evaluate the
information

CO1

To motivate the students in research and encourage them to publish their
research work in conferences and reputed journals

CO1

To motivate the students in research and encourage them to publish their
research work in conferences and reputed journals

CO1

Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO2

Perform literature search and / or patent search in the area of interest

CO4

5

STS5001

Softskills

6

STS5002

Softskills

7

8

9

SET5001

SET5002

CLE6099

Science, Engineering
and Technology Project
-I
Science, Engineering
and Technology Project
- II
Masters Thesis

10

11

12

CLE5001

CLE5002

CLE5003

Theory of Elasticity and
Plasticity

Design of Concrete Stru
ctural Systems

Structural Dynamics

CO3

Develop a suitable solution methodology for the problem

CO4

Conduct experiments / Design & Analysis / solution iterations and document the
results

CO5

Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Analyse the stresses and strains for elasticity approach

CO2

Solve two dimensional and three dimensional elements problems in Cartesian
coordinates

CO3

Understand the bending of cantilever beams and circular arc beams

CO4

Know the 3D problems in Cartesian coordinates

CO5

Understand the compatibility conditions in polar coordinates

CO6

Solve the problems on Torsion for different shaped bars.

CO7

Understand the concept of plastic analysis and yield criteria

CO1

Analyse the beam for deflection and estimation of crack width

CO2

Analyse the multistorey frame for various loading condition

CO3

Evaluate the plastic moment capacity of continuous beam

CO4

Design the deep beam and corbels

CO5

Design the flat slab, spandral beam

CO6

Design the slender column using SP16

CO7
CO1

Analyse the shear wall structure
Differentiate static and dynamic behavior of structures and their physical
properties

CO2

Identify and model a single degree of freedom system subjected to dynamic load

CO3

Evaluate the response of single storied building subjected to dynamic load

CO4

Identify and model a multi degree of freedom system subjected to dynamic load

CO5

Evaluate the response of multi-storied building subjected to dynamic load

CO6

Evaluate the dynamic behavior of beams

CO7

Describe the nonlinearity of a system by various techniques

CO1

Understand the fundamental theory of finite element methods

CO3

Develop the ability to generate the governing FE equations for systems governed
by partial differential equation
Demonstrate the role and significance of shape functions in finite element
formulations and use linear, quadratic, and cubic shape functions for
interpolation

CO4

Acquire knowledge in direct and formal (basic energy and weighted residual)
methods for deriving finite element equations

CO5

Have insights into the use of the basic finite elements for structural applications
using truss, beam, frame, and plane elements

CO6

Identify appropriate space (planar (plane stress or strain), axisymmetric, or
spatial), idealization (type of element), and modeling techniques

CO7

Understand the professional level finite element software to solve the
engineering problems

CO1

Classify the structures and wind load analysis for frames

CO2

Design the welded connections

CO3

Understand the fatigue and the factors that influence fatigue

CO4

Analyse and design the beams and frames using plastic method

CO5

Design the Light gauge structures

CO6

Design the Steel- Concrete Composite sections

CO7
CO1

Design the Hollow sections
Apply the basic concepts of matrix methods in structural analysis

CO2

Develop stiffness and flexibility matrices

CO3

Analyse the structures using flexibility and stiffness method

CO4

Analyse space truss and frame

CO5

Analyse grid structures

CO6

Compute the forces in various members due to lack of fit and thermal expansion

CO2

13

14

15

CLE6014

CLE6015

CLE5010

Finite Element Analysis

Advanced
Design of Steel Structur
es

Matrix Methods of Stru
ctural Analysis

16

17

18

19

CLE5012

CLE5013

CLE5014

CLE5015

Design of Bridges

Experimental Stress An
alysis

Machine Foundations

Prefabricated Structures

CO1

Classify the different types of bridges

CO2

Analyse box culvert and girder bridges by using different method

CO3

Design T girders, I girders and Box girder bridges by IRC method

CO4

Analyse and design cable stayed and suspension bridges

CO5

Design piers and abutments

CO6

Design pile foundation

CO7

Design bearings and expansion joints

CO1

Understand overall concepts of stress/strain analysis by experimental methods and
working of strain gauges

CO2

Illustrate the measurement of strains

CO3

Demonstrate the ability to do model analysis using different theorems

CO4

Understand the theory and practice of common experimental stress analysis

CO5

Have an appreciation of the necessity of photo elasticity and its applications

CO6

Describe the different methods of 3D photo elasticity for strain measurement

CO7

Define the brittle and birefrigent coatings

CO1

Explain the basic principles of soil dynamics.

CO2

Understand the various types of active and passive vibration isolation systems.

CO3

Describe the various testing methods and dynamic soil properties.

CO4

Apply the concepts of stiffness, damping, inertia, guide lines for design.

CO5

Carry out dynamic analysis and design of machine foundation

CO1

Understand the principles behind prefabricated structure

CO2

Design the precast concrete floor

CO3

Understand the composite and non composite precast beam

CO4

Design the precast column and walls

CO5

Understand the principles of joint mechanism

CO6

Understand the various connection between the precast structural elements

CO7

Identify the machinery and equipment for precast manufacturing

20

21

22

CLE5016

CLE6001

CLE6002

Stability of Structures

Advanced Concrete Mat
erials and Technology

Advanced Foundation
Design

CO1

Understand the difference between stability and instability.

CO2

Evaluate the structural stability of columns

CO3

Analyse the stability of beam column

CO4

Analyse stability of frames

CO5

Understand deformation characteristics of torsional buckling

CO6

Identify the differential equation of buckling of plates and shells

CO1

Identify and explain the role of ingredients of concrete and their effect on concrete
properties.

CO2

Explain the behaviour of fresh and hardened properties of concrete.

CO3

Design of concrete mix using different methods.

CO4

Apply thedestructive and non-destructive testing methods to assess the hardened
properties of concrete.

CO5

Describe testing procedures for durability properties of concrete.

CO6

Explain the different types of special concretes

CO1

Estimate bearing capacity of raft foundation

CO2

Determine safe load carrying capacity of pile for a given site condition

CO3

Design a reinforced earth wall and analyse its stability

CO4

Analyse sheet pile and find embedment depth

CO5

Distinguish f piled-raft and load sharing between raft and pile

CO6

Evaluate stability of well foundation

CO7

Identify suitable type of cofferdam for a given construction problem

CO1

CO3

Explain the role of the maintenance engineer
Describe the causes of deterioration of concrete, steel, masonry and timber
structures
Identify the effect of corrosion on structures

CO4

Explain the NDT techniques to assess the condition of the structures

CO5

Describe various properties and applications of repair materials

CO6

Explain the techniques for repairing

CO2
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CLE6004

Repair and Rehabilitatio
n of structure

24

25

26

27

CLE6016

CLE6017

CLE6018

CLE6019

Prestressed Concrete Str
uctures

Earthquake Resistant De
sign

Application of Numeric
al Methods in Structural
Engineering

Theory and Design of Pl
ates and Shells

CO7

Discuss the Strengthening of distressed buildings

CO1

Understand the concepts of pre-tensioning and post-tensioning members

CO2

Design a prestressed concrete beam accounting for losses

CO3

Evaluate the deflection and crack width of prestressed members

CO4

Design the member subjected to flexure and shear.

CO5

Design the member subjected to torsion.

CO6

Design the end anchorage system.

CO7

Analyse and design the indeterminate structures

CO1

Identify and explain the characteristics of seismic waves and its measures.

CO2

Explain the principles of earthquake resistant design and response spectrum.

CO3

Analyze and design the various types of structures under static and dynamic
loading conditions.

CO4

Design various beam-column joints as per ductility requirements.

CO5

Analyze and design unreinforced and reinforced masonry and concrete shear wall
structures.

CO6

Explain the types of dampers and base isolation systems and its importance in
seismic resistant design.

CO1

Explain the principles of management and construction safety measures

CO2

Discuss the behavioral aspects of projects in terms of project manager and choose
the Labour Welfare measures

CO3

Explain the case studies of International projects and select project management
practices to meet the needs of stakeholders

CO4

Know the procedures adopted in accounts and stores during construction activities

CO5

Construct network diagram for activities involved in the construction project.

CO6

Compute critical path and floats for a given network diagram using CPM Method

CO1

Develop and solve differential equation of thin plates subjected to flexure

CO2

Analyze rectangular plates using Navier’s and Levy’s method

CO3

Analyse plates by using finite difference method

28
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CLE6020

CLE6021

CLE6022

CLE6023

Analysis and
Design of Tall Structure
s

Structural Optimization

Urban Planning and
Sustainability

Offshore Structures

CO4

Identify the structural behaviour of folded plates

CO5

Differentiate various types of shells based on structural behaviour

CO6

Analyse and design different types of shells

CO7

Determine membrane behaviour of shells

CO1

Analyse the tall structure for gravity and lateral loads

CO2

CO4

Evaluate the structural systems in tall buildings
Understand the behaviour of various structural systems under gravity and lateral
loading
Examine different types of outrigger system

CO5

Understand shear wall systems

CO6

Identify the importance of infilled frames

CO7

Examine three dimensional analysis of floors

CO1

Understand structural optimization problems,

CO2

Apply various classical technique for optimization.

CO3

Identify problem formulation, analytical method and basic feasible solution

CO4

Apply various unconstrained nonlinear programming for optimization problems.

CO5

Apply various constrained nonlinear programming for optimization problems.

CO6

Understand geometric and Dynamic Programming

CO7

Understand optimization techniques for steel and RC members

CO1

Explain the aspects to be considered when planning a city

CO2

Examine the impact of a plan on the environment

CO3

Identify the factors that will by knowing existing theories of planning

CO4

Understand the requirements institutional bodies

CO5

Understand various aspects of sustainable infrastructure and plan development

CO6

Understand the various factors affect the urban structure

CO7

Understand requirements of smart city

CO1

Understand the types and functions of offshore structure

CO3

CO2

Evaluate the loads experienced by offshore structure

CO3

Understand the concept of fixed offshore structures

CO4

Understand the wave hydrodynamics

CO5

Evaluate the wave forces on offshore structures

CO6

Design the framed structure in offshore.

CO7

Analyse the offshore subjected to dynamic loads

CO1

Understand the concept of reduction in energy consumption through low energy
building design

CO2
32

CLE6024

Energy Efficient
Buildings

CO3
CO4
CO5
CO6

Understand the sources of renewable Energy
Examine strategies to integrate day lighting and low energy heating / cooling in
buildings
Understand model air flow and Ventilation
Know illumination requirements artificial lighting and factors affecting day
lighting
Design for climatic zones

Programme Name :

M. Tech VLSI Design

Program Outcomes
PO_01: Having an ability to apply mathematics and science in engineering applications.
PO_02: Having an ability to design a component or a product applying all the relevant standards and with realistic
constraints, including public health, safety, culture, society and environment
PO_03: Having an ability to design and conduct experiments, as well as to analyse and interpret data, and synthesis of
information
PO_04: Having an ability to use techniques, skills, resources and modern engineering and IT tools necessary for
engineering practice
PO_05: Having problem solving ability- to assess social issues (societal, health, safety, legal and cultural) and engineering
problems
PO_06: Having adaptive thinking and adaptability in relation to environmental context and sustainable development
PO_07: Having a clear understanding of professional and ethical responsibility
PO_08: Having a good cognitive load management skills related to project management and finance

Program Specific Outcomes
1
2
3

Apply advanced concepts in Physics of semiconductor devices to design VLSI systems.
Design ASIC and FPGA based systems using industry standard tools.
Solve research gaps and provide solutions to socio-economic, and environmental problems.

Course Outcomes

Sl.No

Course
Code

Course Name

CO no.
CO1

CO Statement
Understand different types of ASICs and design flows.

CO2

Design digital systems by adhering to synthesizable HDL constructs.
Synthesize the given design by considering various constraints and to optimize
the same.
Understand various timing parameters and compute computation time for a given
design using static timing analysis.

CO3
1 ECE5014

2 ECE5015

ASIC Design

Digital IC Design

CO4
CO5

Perform physical design by adhering to guidelines.

CO6

Apprehend the importance of physical design verification.

CO7

Design ASIC based systems using industry standard tools.

CO1

Understand design metric and MOS physics

CO2

Design layout for various digital integrated circuits.

CO3

Design the CMOS inverter with optimized power, area and timing.

CO4

Design static and dynamic digital CMOS circuits.

CO5

Understand the timing concepts in latch and flip-flops.

3 ECE5016

Analog IC Design

CO6

Design CMOS memory arrays.

CO7

Understand interconnect and clocking issues.

CO1

Analyse low-frequency characteristics of single-stage amplifiers and differential
amplifiers.

CO2

Analyse high-frequency response and noise of amplifiers.

CO3

Understand the feedback concepts.

CO4

Analyse and Design of High Gain Amplifiers.
Understand stability analysis and frequency compensation techniques of
amplifiers.
Understand the basic concepts, non-idealities and applications of PLLs.

CO5
CO6

4 ECE5017

Digital Design with FPGA

CO7

Design and characterize amplifiers according to design specifications in Cadence
CAD software.

CO1

Understand various abstraction levels in Verilog HDL.

CO2

design finite state machine using D and JK Flip Flop.

CO3

model sequential circuit using behavioural modelling.

CO4

Design the complex combinational and sequential logic circuits using various
constructs in Verilog.

CO5
CO6
CO7

5 ECE5018

6 ECE5019

Physics of VLSI Devices

Understand programmable logic devices and various blocks exist in FPGA.
distinguish the architectural and resource difference between ALTERA and
Xilinx.
use EDA tool to design complex combinational and sequential circuits.

CO1

design extrinsic semiconductors with specific carrier concentrations and,
understand the band structure and diagrams of semiconductors.

CO2

Calculate and model the carrier transport mechanism in semiconductors.

CO3

model PN- junctions of given specifications

CO4

model MOS capacitors

CO5

model MOSFETs and model the MOSFETs

CO6

mitigate the short channel effects and design UDSM transistors

CO1

Formulate the graphs for the given problems;

CO2
CO3
Computer Aided Design for
VLSI

7 ECE5022

8 ECE5023

VLSI Digital Signal
Processing

Memory Design and Testing

CO4

Express and change the floorplans in an abstract manner and use computer
algorithms to make large and optimized floorplans

CO5

Make optimized placements on the silicon chip and perform complex routing
using algorithms and computer codes.

CO6

Design clock trees to distribute the clock signals on the chip while satisfying
various constraints like clock skew and wire length.

CO1

Compare various representation methods of DSP algorithms.

CO2

Find iteration bound of a given single and/or multi-rate DFG.

CO3

Understand and transform the given DFG using retiming with constraints.

CO4

Apply unfolding and folding transformations on the given DFG.

CO5

Understand and apply algorithmic and numerical strength reduction methods.

CO6

Understand and calculate scaling and round-off noise of the given digital filter
with limited word length

CO1

Design SRAMs and DRAMs.

CO2

Design NVRAMs and Flash Memories.

CO3

Model memory faults, select suitable testing patterns and develop testing patterns.

CO4

Incorporate DFT and BIST techniques for semiconductor memory testing.

CO5

Improve the reliability of semiconductor memories, simulate and model radiation
effects and, perform radiation hardening.

CO2

Contribute to the development of high performance memory subsystems and use
advanced memory technologies
Understand the process involved in semiconductor manufacturing and
fabrication.
Understand the various lithography techniques used for pattern transfer.

CO3

Model the oxidation growth.

CO4

Model the diffusion mechanism in semiconductors.

CO6
CO1
9 ECE5024

IC Technology

Calculate and analyse the computational complexity of physical design
algorithms;
Partition a given design.

10 ECE5025

System-on-Chip Design

CO5

Understand the process involved in thin film deposition.

CO6

Analyse the difference between MOS and Biploar Process.

CO1

Demonstrate an ability to identify, formulate and treat complex issues in the field
of system-on-chip from a holistic perspective.

CO2

Improve the performance of SoC based design by various advanced techniques.

CO3

Apply System C for system design.

CO4

Use interconnection structures in a SoC / NoC based system design.

CO5

CO1

Apply static timing analysis for a SoC based design.
Analyse the cause and eliminate the issues relevant to signal integrity and
scheduling
Understand the concepts of C language.

CO2

Understand the NIOS II soft core processor architecture.

CO3

Interpret the usage of various peripheral interfaces for system design.

CO4

Develop system by choosing suitable interconnect fabrics.

CO5

Design the system using NIOS II soft core processor.

CO6

Model the system by using IP block.

CO7

Design and develop embedded synthesis using FPGA.

CO1

Identify and use specific Digital Signal Processor for various applications.
Design a system using programmable DSP.
Implement pipelining techniques to improve system performance.

CO6

11 ECE5026

System Design with FPGA

CO2
CO3
12 ECE5020

DSPsp Architectures

CO4
CO5
CO6
CO1

13 ECE5021

Scripting Languages and
Verification

CO2
CO3
CO4

Implement applications using processor array and systolic arrays to
enhance the performance.
Design involving memory and other interfaces to DSP.
Design of various codecs on target DSPs.
Work in LINUX environment.
Develop the PERL scriptts
Develop the TCL & TK scripts for automation
Develop the python scripts for automation

14 ECE5029

15 ECE6025

VLSI Testing and
Testability

Low Power IC Design

CO5

Write scripts for a given EDA design automation

CO1

Model different fault models.

CO2

Simulate faults and generate test patterns for combinational circuits.

CO3

Apply scan based testing.

CO4

Recognize the BIST techniques for improving testability.

CO5

Understand boundary scan based test architectures.

CO6

Analyse and apply the test vector compression techniques for memory reduction
and fault diagnosis

CO1

Understand the factors affecting the power in VLSI circuits.

CO2

Apply algorithmic and architectural level power optimization methods.

CO3

Apply logic and circuit level power optimization techniques.

CO4

Apply register transfer level power optimization techniques.

CO5

Develop an optimum code to reduce the power in the software level.

CO6

Analyse and explore the usage of sleep transistors for low power.

CO7

Develop power efficient IPs.

CO3

Understand the theory of discrete-time signal processing and its implementation
using analog techniques.
Realizing Sample and Hold Circuits using MOS by considering the nonidealities.
Analyse CMOS based Switched Capacitor Circuits.

CO4

Understanding basics of Data Converters.

CO5

Analyse the architectures of ADCs and DAC.

CO6

Understand the oversampling converter architecture.

CO7

Gain mixed-signal design experience using Cadence EDA tools

CO1

Understand the concepts of RF IC Design.
Understand the High Frequency model of MOS and importance of Impedance
Matching.
Analyse the various transceiver and radio architectures.

CO1
CO2
16 ECE6026

17 ECE6027

Mixed Signal IC Design

RFIC Design

CO2
CO3

CO4

CO6

Design Low Noise amplifiers and Mixers with specifications.
Realize VCOs and Frequency synthesizers and their applications to transceiver
design.
Classify and comprehend the design of Power Amplifiers.

CO7

Gain RFIC design experience in Cadence CAD tools.

CO1

Understand the CMOS scaling

CO2

explain the need of novel MoSFET.

CO3

explain the physics of multigate MoS system

CO4

model nanowire FETs.

CO5

Design digital and analog circuit using multigate devices.

CO6

Understand the physics of CNTFET
Develop analytical model for novel FETs and validate them by numerical
simulations
Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints

CO5

18 ECE6028

Nanoscale Devices and
Circuit Design

CO7
CO1

19

20

21

EEE6099

ENG5001

ENG5002

Master's Thesis

Fundamentals of
communication skills

CO2

Perform literature search and / or patent search in the area of interest

CO3

CO5

Develop a suitable solution methodology for the problem
Conduct experiments / Design & Analysis / solution iterations and document the
results
Perform error analysis / benchmarking / costing

CO6

Synthesise the results and arrive at scientific conclusions / products / solution

CO7

Document the results in the form of technical report / presentation

CO1

Enhance the listening and comprehending skills of the learners

CO2

Acquire speaking skills to express their thoughts freely and fluently

CO3

Learn strategies for effective reading

CO4

Write grammatically correct sentences in general and academic context

CO5

Develop technical writing skills like writing instructions and transcoding to excel
in professional environment

CO4

CO1

Improve inter-personal communication skills

Professional and
Communication Skills

22

23

FRE5001

GER5001

FRANCAIS
FONCTIONNEL

Deutsch für Anfänger

CO2

Develop problem solving and negotiation skills

CO3

Learn the styles and mechanics of writing research reports

CO4

Cultivate better public speaking and presentation skills

CO5

Apply the acquired skills and excel in a professional environment

CO1

To remember the daily life communicative situations via personal pronouns,
emphatic pronouns, salutations, negations, interrogations etc.

CO2

To create communicative skill effectively in French language via regular /
irregular verbs.

CO3

To demonstrate comprehension of the spoken / written language in translating
simple sentences.

CO4

To understand and demonstrate the comprehension of some particular new range
of unseen written materials.

CO5

To demonstrate a clear understanding of the French culture through the language
studied.

CO1

To create the basics of German language in their day to day life.

CO2

To understand the conjugation of different forms of regular/irregular verbs.

CO3

To understand the rule to identify the gender of the Nouns and apply articles
appropriately.

CO4

To apply the German language skill in writing corresponding letters, E-Mails etc

CO5
CO1
24

MAT6001

Advanced Statistical
Methods

CO2
CO3

To create the talent of translating passages from English-German and vice versa
and To frame simple dialogues based on given situations.
To understand the concept of correlation and regression model and able to
interpret the effect of variables, regression coefficients, coefficient of
determination
Make appropriate decisions using inferential statistical tools that are central to
experimental research.
Understand the statistical forecasting methods and model fitting by graphical
interpretation of time series data.

25

26

27

28

SET5001

SET5002

STS5001

STS5002

SET Projects

SET Projects

Soft skills - Essentials of
Business Etiquettes

Soft skills - Essentials of
Business Etiquettes

CO4

Construct standard experimental designs and describe what statistical models can
be estimated using the data

CO5

demonstrate R programming for statistical data

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Identify a research problem and carry out literature survey

CO2

Analyse the research gap and formulate the problem

CO3

Interpret the data and synthesize research findings

CO4

Report research findings in written and verbal forms

CO1

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

CO2

Communicate the message to the target audience clearly

CO3

Enabling students to use relevant aptitude and appropriate language to express
themselves

CO1

Simplify, evaluate, analyze and use functions and expressions to simulate real
situations to be industry ready.

CO2

Interact confidently and use decision making models effectively

CO3

Be proficient in solving quantitative aptitude and verbal ability questions of
various examinations effortlessly

