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VISION AND MISSION OF THE INSTITUTE AND SCHOOL

Institute:
VISION
Transformindife throughexcellencen educatiorandresearch.
MISSION

1  World classEducation: Excellencein education,groundedin ethicsand critical
thinking, for improvement of life.

1  Cutting edgeResearch An innovationecosystento extendknowledgeand solve
critical problems.

1 Impactful People Happy, accountable, caring and effective workforce and
students.

7 Rewarding Co-creations Active collaboration with national & international
industries & universities for productivity and economic development.

1  Service to Society. Serviceto the region and world through knowledge and
compassion.

School:
VISION

To offer an education in electrical engineering that provides strong fundamental
knowledge, skills for employability, crosBsciplinary research and creates leaders who
provide technological solutions to societal and industry problems.

MISSION

M1: Provide personalized experiential learning in industry sponsored labs to prepare
students in electrical engineering with strong critical thinking and employability
skills.

M2: Foster design thinking, creativity and cralisciplinary research with highly
qualifiedfaculty to createinnovatorsandentrepreneurs the broad areaf electrical
engineering.

M3: Collaborate with national and international partners to provide innovative solutions
to societal and industry challenges.
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SCHOOL OF ELECTRICAL ENGINEERING

B.TechElectronicsand Instrumentation Engineering

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs):

PEO-1: Graduates will have successful careers in the electronics, process control and
automation industries or pursue higher education, making significant contributions to

research and development.

PEO-2: Graduates will provide innovative technological solutions as instrumentation

engineering practitioners or entrepreneurs.

PEO-3: Graduates will demonstrate professional and managerial capabilities, uphold
ethical conduct and maintain a commitment to continuous learning throughout their

professional careers
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B. TechElectronicsand Instrumentation Engineering

PROGRAMME OUTCOMES (POs)

1) Engineering Knowledge:Apply the knowledge of mathematics, science, engineering
fundamentalsandanengineeringspecializatiorto the solutionof complexengineering
problems.

2) Problem Analysis Identify, formulate, review research literature, and analyze
complexengineeringproblemsreachingsubstantiatedonclusionsusingfirst principles
of mathematics, natural sciences and engineering sciences.

3) Design / Development of SolutionsDesign solutions for complex engineering
problems and design system components or processes that meet the specified needls
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

4) Conduct Investigations of Complex ProblemsUse researchased knowledge and
research methods including design of experiments, analysis and interpretation of data
and synthesis of the information to provide valid conclusions

5) Modern Tool Usage:Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

6) The Engineer and SocietyApply reasoningnformedby the contextuaknowledgeto
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

7) 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.

8) Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.




9) Individual and Team Work: Functioneffectivelyasanindividual,andasa member
or leader in diverse teams, and in multidisciplinary settings.

10)Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

11)Project Management andFinance: Demonstrat&nowledgeandunderstandingf the
engineering and management principles
member and leader in a team, to manage projects and in multidisciplinary
environments.

12)Life-long Learning: Recognize the need for, and have the preparation and ability to
engage in independent and lifelong learning in the broadest context of technological
change.

an
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PROGRAMME SPECIFIC OUTCOMES (PSOs)

Oncompletionof B. Tech.(Electronicsandinstrumentatiofengineering)
programme, graduates will be able to

1 PSO1:Designelectronicsandinstrumentatiorsystemdo meetindustry
needs.

1 PSO2:Developprocessontrolandautomatiorsystemsonsidering
socioeconomic and environmental constraints.

7 PSO3: Apply modern computational tools to the solution of
instrumentation engineering problems.




Category Credit Detall

Sl.No. Description Credits Maximum Credit
1 FC - Foundation Core 49 49
2 DLES - Discipline-linked Engineering Sciences 10 10
3 DC - Discipline Core 53 53
4 DE - Discipline Elective 9 15
5 PI - Projects and Internship 9 9
6 OE - Open Elective 0 15
7 BC - Bridge Course 0 0
8 NGCR - Non-graded Core Requirement 11 11
9 ME - Multidisciplinary Elective 0 21

162

Total Credits
DE + OE + ME | Credit Min.: 30 | Credit
Combined Category Max.: 30

Foundation Core

Course Code Course Title Course

Credits

BCHY101L Engineering Chemistry Theory Only
2 BCHY101P Engineering Chemistry Lab Lab Only 10 |0 0 2 0 1.0
3 BCSE101E Computer Programming: Python Embedded 10 |1 (o] 4 0 3.0
Theory and Lab
4 BCSE103E Computer Programming: Java Embedded 10 (1 0 4 0 3.0
Theory and Lab
5 BEEE102L Basic Electrical and Electronics Engineering Theory Only 10 |3 0 0 0 3.0
6 BEEE102P Basic Electrical and Electronics Engineering Lab Lab Only 10 |0 (o] 2 0 1.0
7 BENG101L Technical English Communication Theory Only 10 (2 0 0 0 2.0
8 BENG101P Technical English Communication Lab Lab Only 10 |0 0 2 0 1.0
9 BENG102P Technical Report Writing Lab Only 10 |0 (o] 2 0 1.0
10 BFLE200L B.Tech. Foreign Language - 2021onwards Basket 10 |0 0 0 0 2.0
11 BHSM200L B.Tech. HSM Elective - 2021 onwards Basket 10 |0 0 0 0 3.0
12 BMAT101L Calculus Theory Only 10 |3 0 0 0 3.0
13 BMAT101P Calculus Lab Lab Only 10 |0 [0 2 0 1.0
14 BMAT102L Differential Equations and Transforms Theory Only 10 (3 1 0 0 4.0
15 BMAT201L Complex Variables and Linear Algebra Theory Only 10 |3 1 0 0 4.0
16 BMAT202L Probability and Statistics Theory Only 10 |3 0 0 0 3.0
17 BMAT202P Probability and Statistics Lab Lab Only 10 |0 (o] 2 (o] 1.0
18 BPHY101L Engineering Physics Theory Only 10 |3 0 0 0 3.0
19 BPHY101P Engineering Physics Lab Lab Only 10 |0 0 2 0 1.0
20 BSTS101P Quantitative Skills Practice | Soft Skill 10 |0 [0 3 0 1.5
21 BSTS102P Quantitative Skills Practice Il Soft Skill 1.0 (O 0 3 0 1.5
22 BSTS201P Qualitative Skills Practice | Soft Skill 10 |0 0 3 0 1.5
23 BSTS202P Qualitative Skills Practice Il Soft Skill 10 |0 0 3 0 1.5




Course Code

Course Title

Discipline-linked Engineering Sciences

Course Type

Credits

BEEE201L Electronic Materials Theory Only
2 BEEE202L Electromagnetic Theory Theory Only 10 |2 1 (0] (0] 3.0
3 BEEE203L Circuit Theory Theory Only 10 (3 1 0 0 4.0

Course Code

Discipline Core

Course Title

Course Type

Credits

Course Code

Course Title

Course Type

1 Signals and Systems 2 1 (o] (o]

2 BEEE205L Electronic Devices and Circuits Theory Only 10 |2 (o] (o] (o] 2.0
3 BEEE205P Electronic Devices and Circuits Lab Lab Only 10 |0 (o] 2 (o] 1.0
4 BEEE206L Digital Electronics Theory Only 10 |3 (o] (o] (o] 3.0
5 BEEE206P Digital Electronics Lab Lab Only 10 |0 (o] 2 (o] 1.0
6 BEEE208L Analog Electronics Theory Only 10 |3 0 0 0 3.0
7 BEEE208P Analog Electronics Lab Lab Only 10 |0 (o] 2 (o] 1.0
8 BEEE302L Digital Signal Processing Theory Only 10 |3 (o] (o] (o] 3.0
9 BEEE302P Digital Signal Processing Lab Lab Only 10 |0 0 2 0 1.0
10 BEEE303L Control Systems Theory Only 10 |3 (o] (0] 0 3.0
11 BEEE303P Control Systems Lab Lab Only 10 |0 (o] 2 (o] 1.0
12 BEEE308L Communication Systems Theory Only 10 |3 0 0 (0] 3.0
13 BEEE309L Microprocessors and Microcontrollers Theory Only 10 |3 (o] (0] 0 3.0
14 BEEE309P Microprocessors and Microcontrollers Lab Lab Only 10 |0 (o] 2 0 1.0
15 BEIE201L Sensors and Signal Conditioning Theory Only 10 |3 (o] (o] (o] 3.0
16 BEIE201P Sensors and Signal Conditioning Lab Lab Only 10 |0 (o] 2 0 1.0
17 BEIE301L Biomedical Instrumentation Theory Only 10 |3 (o] (o] 0 3.0
18 BEIE302L Electrical and Electronics Measurement Theory Only 10 |3 0 0 (0] 3.0
19 BEIE302P Electrical and Electronics Measurement Lab Lab Only 10 |0 (o] 2 0 1.0
20 BEIE303L Process Dynamics and Control Theory Only 10 |3 0 0 0 3.0
21 BEIE303P Process Dynamics and Control Lab Lab Only 10 |0 (o] 2 (o] 1.0
22 BEIE304L Industrial Instrumentation Theory Only 10 |3 0 0 0 3.0
23 BEIE305L Industrial Automation Theory Only 10 |3 0 0 0 3.0
24 BEIE305P Industrial Automation Lab Lab Only 10 |0 0 2 0 1.0
25 BEIE403L Virtual Instrumentation Theory Only 10 |1 0 0 0 1.0
26 BEIE403P Virtual Instrumentation Lab Lab Only 10 |0 0 2 0 1.0

Discipline Elective

Credits



Discipline Elective
1 BECE320E Embedded C Programming Embedded 10 |2 (0] 2 (0] 3.0
Theory and Lab
2 BEEE211E VLSI Design Embedded 10 (2 0 2 0 3.0
Theory and Lab
3 BEEE212L Engineering Optimization Theory Only 10 |2 1 0 0 3.0
4 BEEE213L Embedded Systems Design Theory Only 10 |3 (0] (0] (0] 3.0
5 BEEE310L Digital Image Processing Theory Only 10 |3 0 0 0 3.0
6 BEEE391J Technical Answers to Real Problems Project Project 10 |0 0 0 0 3.0
7 BEEE392J Design Project Project 10 |0 (0] (0] (0] 3.0
8 BEEE393J Laboratory Project Project 10 |0 0 0 0 3.0
9 BEEE394J Product Development Project Project 10 |0 0 0 0 3.0
10 BEEE396J Reading Course Project 10 |0 (o] (o] (o] 3.0
11 BEEE397J Special Project Project 10 |0 (o] (o] (o] 3.0
12 BEEE398J Simulation Project Project 10 |0 (o] (o] (o] 3.0
13 BEEE408L Reliability Engineering Theory Only 10 |3 (o] (o] (o] 3.0
14 BEEE409L Robotics and Control Theory Only 10 |3 0 0 0 3.0
15 BEEE410L Machine Learning Theory Only 10 |3 0 0 0 3.0
16 BEEE411L Artificial Intelligence Theory Only 10 |3 (o] (o] (o] 3.0
17 BEEE417L Advanced Microcontroller Theory Only 10 |3 0 0 0 3.0
18 BEEE422L Deep Learning Theory Only 10 |3 0 0 0 3.0
19 BEEE423E Industrial loT Embedded 10 |3 (o] 2 0 4.0
Theory and Lab
20 BEEE424L Wireless Sensor Networks Theory Only 10 |3 0 0 (0] 3.0
21 BEEE425L Machine Vision Theory Only 10 |3 0 0 (0] 3.0
22 BEIE202L Computer Architecture and Organization Theory Only 10 |3 (o] (o] 0 3.0
23 BEIE306L Data Communication Networks Theory Only 10 |3 0 0 (0] 3.0
24 BEIE307E Automated Test Engineering Embedded 10 |2 0 2 0 3.0
Theory and Lab
25 BEIE308L Analytical Instrumentation Theory Only 10 |3 (o] (o] 0 3.0
26 BEIE309L Micro-Electromechanical Systems Theory Only 10 |3 0 0 (0] 3.0
27 BEIE310L Optical Instrumentation Theory Only 10 |3 0 0 (0] 3.0
28 BEIE401E Testing and Calibration Embedded 10 |2 0 2 0 3.0
Theory and Lab
29 BEIE402L Non-Destructive Testing Theory Only 10 |3 0 0 0 3.0
Projects andInternship

sl.no Course Code Course Title Course Type Credits

1 BEEE399J Summer Industrial Internship Project 10 |0 0 0 0 1.0
2 BEEE497J Project - | Project 10 |0 0 0 0 3.0
3 BEEE498J Project - 1l / Internship Project 10 |0 0 0 0 5.0
4 BEEE499J One Semester Internship Project 10 |0 0 0 0 14.0




Open Elective

sl.no Course Code Course Title Course Type Ver Credits

1 Advanced Cloud Computing 3 0 0 0

2 BHUM201L Mass Communication Theory Only 10 |3 (0] (0] (0] 3.0
3 BHUM202L Rural Development Theory Only 10 |3 (0] (0] (0] 3.0
4 BHUM203L Introduction to Psychology Theory Only 10 |3 0 0 0 3.0
5 BHUM204L Industrial Psychology Theory Only 10 |3 (0] (0] (0] 3.0
6 BHUM205L Development Economics Theory Only 10 |3 (0] (0] (0] 3.0
7 BHUM206L International Economics Theory Only 10 |3 0 0 0 3.0
8 BHUM207L Engineering Economics Theory Only 10 |3 (o] (o] (o] 3.0
9 BHUM208L Economics of Strategy Theory Only 10 |3 (o] (o] (o] 3.0
10 BHUM209L Game Theory Theory Only 10 |3 0 0 0 3.0
11 BHUM210E Econometrics Embedded 10 (2 0 2 0 3.0

Theory and Lab
12 BHUM211L Behavioral Economics Theory Only 10 |3 (o] (o] (o] 3.0
13 BHUM212L Mathematics for Economic Analysis Theory Only 10 |3 0 0 0 3.0
14 BHUM213L Corporate Social Responsibility Theory Only 10 |3 (o] (o] (o] 3.0
15 BHUM214L Political Science Theory Only 10 |3 (o] (o] (o] 3.0
16 BHUM215L International Relations Theory Only 10 |3 0 0 0 3.0
17 BHUM216L Indian Culture and Heritage Theory Only 10 |3 (o] (0] 0 3.0
18 BHUM217L Contemporary India Theory Only 10 |3 (o] (o] (o] 3.0
19 BHUM218L Financial Management Theory Only 10 |3 0 0 (0] 3.0
20 BHUM219L Principles of Accounting Theory Only 10 |3 (o] (0] 0 3.0
21 BHUM220L Financial Markets and Institutions Theory Only 10 |3 (o] (o] 0 3.0
22 BHUM221L Economics of Money, Banking and Financial Markets | Theory Only 10 |3 0 0 0 3.0
23 BHUM222L Security Analysis and Portfolio Management Theory Only 10 |3 (o] (0] 0 3.0
24 BHUM223L Options , Futures and other Derivatives Theory Only 10 |3 (o] (o] 0 3.0
25 BHUM224L Fixed Income Securities Theory Only 10 |3 0 0 (0] 3.0
26 BHUM225L Personal Finance Theory Only 10 |3 (o] (0] 0 3.0
27 BHUM226L Corporate Finance Theory Only 10 |3 0 0 0 3.0
28 BHUM227L Financial Statement Analysis Theory Only 10 |3 0 0 0 3.0
29 BHUM228L Cost and Management Accounting Theory Only 10 |3 0 0 0 3.0
30 BHUM229L Mind, Embodiment and Technology Theory Only 10 |3 0 0 0 3.0
31 BHUM230L Health Humanities in Biotechnological Era Theory Only 10 |3 0 0 0 3.0
32 BHUM231L Reproductive Choices for a Sustainable Society Theory Only 10 |3 0 0 0 3.0
33 BHUM232L Introduction to Sustainable Aging Theory Only 10 |3 0 0 0 3.0
34 BHUM233L Environmental Psychology Theory Only 10 |3 0 0 0 3.0
35 BHUM234L Indian Psychology Theory Only 10 |3 0 0 0 3.0
36 BHUM235E Psychology of Wellness Embedded 10 |2 0 2 0 3.0
Theory and Lab

37 BHUM236L Taxation Theory Only 10 |3 [0 0 0 3.0
38 BMGT108L Entrepreneurship Theory Only 10 |3 0 0 0 3.0
39 BMGT109L Introduction to Intellectual Property Theory Only 10 |3 (0] (0] (0] 3.0
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Course Code

BENG101N

Course Title

Effective English Communication

Course Type

Lab Only

Open Elective
40 BPHY201L Optics Theory Only 10 |3 0 0 0 3.0
41 BPHY202L Classical Mechanics Theory Only 10 (3 0 0 0 3.0
42 BPHY203L Quantum Mechanics Theory Only 10 (3 0 0 0 3.0
43 BPHY301E Computational Physics Embedded 10 |2 0 2 0 3.0
Theory and Lab
44 BPHY302P Physics Lab Lab Only 10 |0 [0 2 0 1.0
45 BPHY401L Solid State Physics Theory Only 10 |3 [0 0 0 3.0
46 BPHY402L Electromagnetic Theory Theory Only 10 |3 0 0 0 3.0
47 BPHY403L Atomic and Nuclear Physics Theory Only 10 |3 0 0 0 3.0
48 BPHY404L Statistical Mechanics Theory Only 10 (3 0 0 0 3.0
49 BSTS301P Advanced Competitive Coding - | Soft Skill 10 |0 0 3 0 1.5
50 BSTS302P Advanced Competitive Coding - Il Soft Skill 10 |0 0 3 0 1.5
51 CFOC119M Training of Trainers Online Course 10 |0 0 0 0 3.0
52 CFOC122M Educational Leadership Online Course 20 |0 (0] (0] (0] 3.0
53 CFOC191M Forests and their Management Online Course 10 |0 0 0 0 3.0
54 CFOC300M Introduction to Internet of Things Online Course 10 |0 0 0 0 3.0
55 CFOC575M Wildlife Ecology Online Course 10 |0 (0] (0] (0] 3.0
56 CFOC608M The Science of Happiness and Wellbeing Online Course 10 |0 0 0 0 2.0
57 CFOC631M Conservation Geography Online Course 10 |0 0 0 0 3.0
Bridge Course

Credits

Course Code

Course Title

Non-graded Core Requirement

Course Type

Credits

BCHY102N Environmental Sciences Online Course
2 BEEE101N Introduction to Engineering Project 10 |0 (o] (o] (o] 1.0
3 BEXCI00N Extracurricular Activities / Co-Curricular Activities - Basket 10 10 0 0 0 2.0
B.Tech. Programmes
4 BHUM101N Ethics and Values Online Course 10 |0 0 0 0 2.0
5 BSSC101N Essence of Traditional Knowledge Online Course 10 |0 0 0 0 2.0
6 BSSC102N Indian Constitution Online Course 10 (O 0 0 0 2.0
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BCHY101L Engineering Chemistry LT
3/0/0]3
Pre-requisite | NIL Syllabus version
1.0

Course Objectives

1. To enable students to have fundamental understanding of the basic concepts of different
disciplines of chemistry.

2. To provide avenues for learning advanced concepts from school to university

3. To empower students with emerging concepts in applied chemistry to be useful in
addressing societal needs

4. To integrate analytical and computational ability with experimental skills to create
individuals competent in basic science and its by-product of its application.

5. To offer opportunities to create pathways for self-reliant in terms of knowledge and
higher learning

Course Outcomes :

1. Understand the fundamental concepts in arganic, inorganic, physical, and analytical
chemistry.

2. Analyze the principles of applied chemistry in solving the societal issues.

3. Apply chemical concepts for the advancement of materials.

4. Appreciate the fundamental principles of spectroscopy and the related applications.

5. Design new materials, energy conversion devices and new protective coating
techniques.

Module:1 | Chemical thermodynamics and kinetics | 6 hours

Laws of thermodynamics - entropy change (selected processes) — spontaneity of a chemical
reaction and Gibbs free energy - heat transfer; Kinetics - Concept of activation energy and
energy barrier - Arrhenius eguation- effect of catalysts (homo and heterogeneous) — Enzyme
catalysis (Michaelis-Menten Mechanism).

Module:2 | Metal complexes and organometallics | 6 hours

Inorganic complexes - structure, bonding and application; Organometallics — introduction,
stability, structure and applications of metal carbonyls, ferrocene and Grignard reagent;
Metals in biology (haemoglobin, chlorophyll- structure and property).

Module:3 | Organic intermediates and reaction transformations | 6 hours

Organic intermediates - stability and structure of carbocations, carbanions and radicals;
Aromatics (aromaticity) and heterocycles (3, 4, 5, 6 membered and fused systems); Organic
transformations for making useful drugs for specific disease targets (two examples) and
dyes (addition, elimination, substitution and cross coupling reactions).

Module:4 | Energy devices | 6 hours

Electrochemical and electrolytic cells — electrode materials with examples (semi-conductors),
electrode-electrolyte interface- chemistry of Li ion secondary batteries, supercapacitors; Fuel
cells: H,-O; and solid oxide fuel cell (SOFC); Solar cells - photovoltaic cell (silicon based),
photoelectrochemical cells and dye-sensitized cells.

Module:5 | Functional materials | 7 hours

Oxides of AB, AB,, ABO; type (specific examples); Composites - types and properties;
Polymers - thermosetting and thermoplastic polymers — synthesis and application (TEFLON,
BAKELITE); Conducting polymers- polyacetylene and effect of doping — chemistry of display
devices specific to OLEDs; Nano materials — introduction, bulk vs nano (quantum dots), top-
down and bottom-up approaches for synthesis, and properties of nano Au.

Module:6 | Spectroscopic, diffraction and microscopic techniques | 5 hours

Fundamental concepts in spectroscopic and instrumental techniques; Principle and
applications of UV-Visible and XRD techniques (numericals); Overview of various techniques
such as AAS, IR, NMR, SEM and TEM.

Module:7 | Industrial applications | 7 hours
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Water purification methods - zeolites, ion-exchange resins and reverse osmosis; Fuels and
combustion -LCV, HCV, Bomb calorimeter (numericals), anti-knocking agents); Protective
coatings for corrosion control: cathodic and anodic protection - PVD technique; Chemical

sensors for environmental monitoring - gas sensors; Overview of computational
methodologies: energy minimization and conformational analysis.
Module:8 | Contemporary topics | 2 hours
Guest lectures from Industry and, Research and Development Organizations

Total Lecture hours: 45 hours
Textbook

1. | Theodore E. Brown, H Eugene, LeMay Bruce E. Bursten, Catherine Murphy, Patrick
Woodward, Matthew E. Stoltzfus, Chemistry: The Central Science, 2017, 14th edition,
Pearson Publishers, 2017. UK

Reference Books

1. | Peter Vollhardt, Neil Schore, Organic Chemistry: Structure and Function, 2018, 8th ed.
WH Freeman, London

2. | Atkins' Physical Chemistry: International, 2018, Eleventh edition, Oxford University

Press; UK

3. | Colin Banwell, Elaine McCash, Fundamentals for Molecular Spectroscopy, 4th Edition,
McGraw Hill, US

4. | Solid State Chemistry and its Applications, Anthony R. West. 2014, 2nd edition, Wiley,
UK.

5. | AngA'le Reinders, Pierre Verlinden, Wilfried van Sark, Alexandre Freundlich,

Photovoltaic solar energy: From fundamentals to Applications, 2017, Wiley publishers,
6. | UK

Lawrence S. Brown and Thomas Holme, Chemistry for engineering students, 2018, 4"
edition — Open access version

Mode of Evaluation: CAT, Written assignment, Quiz and FAT

Recommended by Board of 28.06.2021
Studies
Approved by Academic Council No. 63 | Date | 23.09.2021

co PO1 | PO2 | PO3 | PO4 | POS5S | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PS03
BCHY101L.1 | 3 2 2 2 1 1 1

BCHY101L.2 | 3 2 2 2 1 1

BCHY101L.3 | 2 1 1 1 1 1

BCHY101L.4 | 2 1 1 - 1 1

BCHY101L.5 | 3 2 2 2 2 2
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BCHY101P Engineering Chemistry Lab LIT|P |C

0ojo02 |1

Pre-requisite NIL Syllabus version
1.0

Course Objective

To apply theoretical knowledge gained in the theory course and get hands-on experience of
the topics.

Course Outcome :

2.

3.

At the end of the course the student will be able to
1.

Understand the importance and hands-on experience on analysis of metal ions by
means of experiments.

Get practical experience on synthesis and characterization of the organic molecules
and nanomaterials in the laboratory.

Apply their knowledge in thermodynamic functions, kinetics and molecular
geometries through the experiments.

Indicative Experiments |

1.

Thermodynamics functions from EMF measurements : Zinc — Copper system

2.

Determination of reaction rate, order and molecularity of ethylacetate hydrolysis

3.

Colorimetric astimation of Ni* using conventional and smart phone digital-imaging
methods

Laboratory scale preparation of important drug intermediate - para aminophenol for the
synthesis for acetaminophen

Magnesium-sea water activated cell — Effect of salt concentration on voltage
generation

Analysis of iron in an alloy sample by potentiometry

Preparation of tin oxide by sol- gel method and its characterization

Size dependent colour variation of Cu,O nanoparticles by spectrophotometer

Determination of hardness of water sample by complexometric titration before and
after ion-exchange process

Computational Optimization of molecular geometry using Avogadro software

Total Laboratory Hours | 30 hours

Mode of assessment: Mode of assessment: Continuous assessment / FAT / Oral
examination and others

Recommended by Board of Studies 28.06.2021

Approved by Academic Council No. 63 | Date | 23.09.2021

IFaTs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PS03
BCHY101P.1 | 3 2 B = 1 2 2 = 2 2 7 1
BCHY101P.2 | 3 3 - 5 1 2 — 2 1
BCHY101P.3 | 3 3 - = 1 2 1 : 2 2
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BCSE101E Computer Programming: Python LIT[P]|C

1/0/4 |3

Pre-requisite NIL Syllabus version
1.0

Course Objectives

1. To provide exposure to basic problem-solving technigues using computers.
2. To inculcate the art of logical thinking abilities and propose novel solutions for real world
problems through programming language constructs.

Course Outcome

1. Classify various algorithmic approaches, categorize the appropriate data representation,
and demonstrate various control constructs.

2. Choose appropriate programming paradigms, interpret and handle data using files to
propose solution through reusable modules; idealize the importance of modules and
packages.

Module:1 | Introduction to Problem Solving | 1 hour

Problem Solving: Definition and Steps, Problem Analysis Chart, Developing an Algorithm,
Flowchart and Pseudocode.

Module:2 | Python Programming Fundamentals | 2hours

Introduction to python — Interactive and Script Mode — Indentation — Comments — Variables
— Reserved Words — Data Types — Operators and their precedence — Expressions — Built-in
Functions — Importing from Packages.

Module:3 | Control Structures |  2hours

Decision Making and Branching: if, if-else, nested if, multi-way if-elif statements — Looping:
while loop, for loop — else clauses in loops, nested loops — break, continue and pass
statements.

Module:4 | Collections | 3 hours

Lists: Create, Access, Slicing, Negative indices, List methods, List comprehensions —
Tuples: Create, Indexing and slicing, Operations on tuples — Dictionary: Create, add, and
replace values, Operations on dictionaries — Sets: Creation and operations.

Module:5 | Strings and Regular Expressions | 2hours
Strings: Comparison, Formatting, Slicing, Splitting, Stripping — Regular Expressions:
Matching,

Search and replace, Patterns.

Module:6 | Functions and Files | 3 hours

Functions — Parameters and Arguments: Positional arguments, Keyword arguments,
Parameters

with default values — Local and Global scope of variables — Functions with Arbitrary
arguments — Recursive Functions — Lambda Function. Files: Create, Open, Read, Write,
Append and Close — tell and seek methods.

Module:7 | Modules and Packages | 2 hours

Built-in modules — User-Defined modules — Overview of Numpy and Pandas packages.

‘ Total Lecture hours: | 15 hours

Text Book(s)

1. | Eric Matthes, Python Crash Course: A Hands-On, Project-Based Introduction to
Programming, 2nd Edition, No starch Press, 2019

Reference Books

1. | Martic C Brown, Python: The Complete Reference, 4th Edition, McGraw Hill Publishers,
2018.

2. | John V. Guttag, Introduction to computation and programming using python: with
applications to understanding data. 2nd Edition, MIT Press, 2016.
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Mode of Evaluation: No separate evaluation for theory component.
Indicative Experiments
1. | Problem Analysis Chart, Flowchart and Pseudocode Practices.
2. | Sequential Constructs using Python Operators, Expressions.
3. | Branching (if, if-else, nested if, multi-way if-elif statements) and Looping (for, while,
nested
looping, break, continue, else in loops).
4. | List, Tuples, Dictionaries & Sets.
5. | Strings, Regular Expressions.
6. | Functions, Lambda, Recursive Functions and Files.
7. | Modules and Packages (NumPy and Pandas)
Total Laboratory Hours | 60 hours
Text Book(s)
1. | Mariano Anaya, Clean Code in Python: Develop maintainable and efficient code, 2™
Edition, Packt Publishing Limited, 2021.
Reference Books
1. | Harsh Bhasin, Python for beginners, 15 Edition, New Age International (P) Ltd., 2019,
' Mode of assessment: Continuous assessments and FAT
Recommended by Board of Studies | 03.07.2021
Approved by Academic Council No.63 | Date | 23.09.2021
|co PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PS02 | PS03
BCSE101E.1 | 3 2 }
BCSE101E.2 2 3 2 2 g ;
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BCSE103E Computer Programming : Java LT |P|C

1/0 43

Pre-requisite NIL Syllabus version
1.0

Course Objectives:

1. To introduce the core language features of Java and understand the fundamentals of
Object -Oriented programming in Java.
2. To develop the ability of using Java to solve real world problems.

Course Outcome:

At the end of this course, students should be able to:

1. Understand basic programming constructs; realize the fundamentals of Object
Orientated Programming in Java; apply inheritance and interface concepts for
enhancing code reusability.

2. Realize the exception handling mechanism; process data within files and use the
data structures in the collection framework for solving real world problems.

Module:1 ‘ Java Basics ‘ 2 hours

OOP Paradigm - Features of Java Language - JVM - Bytecode - Java program structure —
Basic programming constructs - data types - variables — Java naming conventions —
operators.

Module:2 | Looping Constructs and Arrays | 2 hours

Control and looping constructs - Arrays — one dimensional and multi-dimensional —
enhanced for loop — Strings - Wrapper classes.

Module:3 | Classes and Objects 2 hours

Class Fundamentals — Access and non-access specifiers - Declaring objects and assigning
object reference variables — array of objects — constructors and destructors — usage of “this”
and “static” keywords.

Module:4 | Inheritance and Polymorphism | 3 hours

Inheritance — types — use of “super” — final keyword - Polymorphism — Overloading and
Overriding - abstract class — Interfaces.

Module:5 | Packages and Exception Handling | 2 hours

Packages: Creating and Accessing - Sub packages.
Exception Handling - Types of Exception - Control Flow in Exceptions - Use of try, catch,
finally, throw, throws in Exception Handling - User defined exceptions.

Module:6 |10 Streams and Files \ 2 hours

Java /O streams — FilelnputStream & FileOutputStream — FileReader & FileWriter-
DatalnputStream & DataOutputStream — BufferedInputStream & BufferedOutputStream —
PrintOutputStream - Serialization and Deserialization.

Module:7 | Collection Framework | 2 hours

Generic classes and methods - Collection framewaork: List and Map.

Total Lecture hours: 15 hours

Text Book(s)

1. | Y. Daniel Liang, “Introduction to Java programming” - comprehensive version-11"

Edition, Pearson publisher, 2017,

Reference Books

1. | Herbert Schildt , The Complete Reference -Java, Tata McGraw-Hill publisher, 10"
Edition, 2017.

2 | Cay Horstmann,"Big Java”, 4th edition, John Wiley & Sons publisher, 5" edition, 2015

3 | E.Balagurusamy, “Programming with Java”, Tata McGraw-Hill publishers, 6" edition,
2019
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Mode of Evaluation: No separate evaluation for theory component.

Indicative Experiments

Programs using sequential and branching structures.
Experiment the use of looping, arrays and strings.
Demonstrate basic Object-Oriented programming elements.
Experiment the use of inheritance, polymorphism and abstract classes.
Designing packages and demonstrate exception handling.
Demaonstrate the use of 10 streams, file handling and serialization.
Program to discover application of collections.
Total Laboratory Hours | 60 hours

N|®|g RN =~

Text Book(s)

1. Marc Loy, Patrick Niemeyer and Daniel Leuck, Learning Java, O'Reilly Media, Inc.,
5™ Edition, 2020.

Reference Books

1. Dhruti Shah, 100+ Solutions in Java: A Hands-On Introduction to Programming in
Java, BPB Publications, 1* Edition, 2020.

Mode of assessment: Continuous assessments and FAT

Recommended by Board of Studies 03.07.2021

Approved by Academic Council | No. 63 | Date | 23.09.2021
CcOo PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PS03
BCSE103E.1 3 2 - - 3 - - - 2 1|- 2
BCSE103E.2 3 2 - - 3] - - - 2 2] - 2
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Course Code Course Title LITIP|C

BEEE102L Basic Electrical and Electronics Engineering 3{0{0 |3

Pre-requisite NIL Syllabus version
1.0

Course Obijectives

1. Familiarize with various laws and theorems to solve electric and electronic circuits
2. Provide an overview on working principle of machines
3. Excel the concepts of semiconductor devices, op-amps and digital circuits

Course Outcomes

On completion of the course, the students will be able to:

1. Apply various electric circuit laws and the theorems for electric circuit analysis.

2. Determine the parameters of magnetic circuits

3. Explain the construction, working principle and applications of various types of electrical
machines

4. Design basic combinational circuits in digital system.

5. lllustrate the characteristics and applications of semiconductor devices

Module:1 | DC Cir cuits | 7 hours

Basi c circuit el ement s and sources; Ohm
connection of circuit elements; Star-delta transformation; Mesh current analysis; Node
voltage analysis; Theorems: Thevenin's, Maximum power transfer and Superposition
theorem.

Module:2 | AC Cir cuits | 8 hours

Alternating voltages and currents, RMS, average, maximum values, Single Phase RL, RC,
RLC series circuits, Power in AC circuits, Power Factor, Three phase balanced systems,
Star and delta Connections, Electrical Safety, Fuses and Earthing.

Module:3 | Magnetic Circuits | 7 hours

Magnetic field; Toroidal core: Flux density, Flux linkage; Magnetic circuit with airgap;
Reluctance in series and parallel circuits; Self and mutual inductance; Transformer: turn ratio
determination.

Module:4 | Electrical Machines | 7 hours

Construction, working principle and applications of DC Machines, Transformers, Three
phase Induction motors, synchronous generators, single phase induction motors, special
machines stepper motor, universal motor and BLDC motor.

Module:5 | Digital Systems | 7 hours

Binary arithmetic; Number base conversion; Boolean algebra: simplification of Boolean
functions using K-maps; Logic gates; Design of basic combinational circuits: adders,
multiplexers, de-multiplexers.

Module:6 | Semiconductor Devices and Applications | 7 hours

Characteristics: PN junction diode, Zener diode, BJT, MOSFET; Applications: Rectifier,
Voltage regulator, Operational amplifier.

Module:7 | Contemporary Issues | 2 hours

| Total Lecture hours: | 45 hours

Text Books

1 | Allan R.Hambley, i E| e cBngineedng {Principles& Ap p | i c a9, & &dition,
Pearson Education

2 V. D. Toro, Electrical Engineering Fundamentals, 2" edition. PHI, 2014

Reference Books

1 | R.L.Boylestad and L. Nashelsky, Electronic Devices and Circuit Theory, 11" edition.
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Pearson, 2012

2 DP Kothari & Nagrath, i B a ElecticEn g i n e 2019, Tatg BlcGraw Hill

Recommended by Board of Studies

28-05-2022

Approved by Academic Council No. 67

Date

08-08-2022

co PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
BEEE102L.1 | 3 2 1 1 1 2 2 1 1
BEEE102L.2 | 3 2 1 1 2 2 1 1
BEEE102L.3 | 2 1
BEEE102L.4 | 3 2 1 1 1 2 2 1 1
BEEE102L.5 | 2 1 1
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Course code Course Title LIT|P|C

BEEE102P Basic Electrical and Electronics Engineering Lab 0j0|2]|1

Pre-requisite Nil Syllabus version
1.0

Course Obijective

1. Design and solve the fundamental electrical and electronics circuits

Course Outcomes

1. Identify appropriate method of solving the fundamental electrical and electronics circuits

2. Design and conduct experiments on electrical and electronics circuits

Experiments (Indicative) |

Verificationof Ki r ¢ Hawf f 6 s

Verification of Maximum Power Transfer Theorem

Staircase wiring circuit layout for multi storage building

Lamp dimmer circuit (Darlington pair circuit using transistors) used in cars.

Measurement of Earth resistance using Megger

Sinusoidal steady state response of RLC circuits

Three phase power measurement for ac loads

Design of half-adder and full-adder digital circuits

O|O|N|O| U W[N]

Synthesis of 8x1 multiplexer and 1x8 de-multiplexers

10 | Characteristics of PN diode and acts as switch

11 | Realization of single-phase rectifier

12 | Design of regulated power supply using Zener diode.

13 | Characteristics of MOSFET

14 | Characteristics of BJT

15 | Measurement of energy using single-phase energy meter

16 | Measurement of power in a 1-phase circuit by using CTs and PTs

Total Laboratory Hours

30 hours

Mode of assessment: Continuous assessment, FAT

Recommended by Board of Studies 28-05-2022

Approved by Academic Council No.67 | Date | 08-08-2022

co PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1

PSO2

PSO3

BEEE102P .1 | 3 2 1 1 1 2 2 2 1

BEEE102P .2 3 2 1 1 2 2 2 1
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BENG101L Technical English Communication LT P|C

2/0|0]2

Pre-requisite NIL Syllabus version
1.0

Course Objectives:

1. To develop LSRW skills for effective communication in professional situations
2. To enhance knowledge of grammar and vocabulary for meaningful communication
3. Tounderstand information from diverse texts for effective technical communication

Course Outcomes:

1. Use grammar and vocabulary appropriately while writing and speaking
2. Apply the concepts of communication skills in formal and informal situations
3. Demonstrate effective reading and listening skills to synthesize and draw intelligent

inferences
4. Write clearly and significantly in academic and general contexts
Module:1 | Introduction to Communication 4 hours

Nature and Process - Types of communication: Intra-personal, Interpersonal, Group-verbal
and non-verbal communication / Cross-cultural Communication - Communication Barriers
and Essentials of good communication - Principles of Effective Communications

Module:2 | Grammatical Aspects | 4 hours
Sentence Pattern - Modal Verbs - Concord (SVA) - Conditionals - Error detection
Module:3 | Written Correspondence | 4 hours
Job Application Letters - Resume Writing - Statement of Purpose

Module:4 | Business Correspondence | 4 hours

Business Letters: Calling for Quotation, Complaint & Sales Letter — Memo - Minutes of
Meeting - Describing products and processes

Module:5 | Professional Writing | 4 hours

Paraphrasing & Summarizing - Executive Summary - Structure and Types of Proposal —
Recommendations

Module:6 | Team Building & Leadership Skills | 4 hours

Principles of Leadership - Team Leadership Model - Negotiation Skills - Conflict
Management

Module:7 | Research Writing | 4 hours

Interpreting and Analysing a research article - Approaches to Review Paper Writing -
Structure of a research article - Referencing

Module:8 ‘ Guest Lecture from Industry and R&D organizations | 2 hours

Contemporary Issues

Total Lecture hours: ’ 30 hours

Text Book(s)

1. | Raman, Meenakshi & Sangeeta Sharma. (2015). Technical Communication: Principles
and Practice, (3" Edition). India: Oxford University Press.

Reference Books

1. | Taylor, Shirley & Chandra .V. (2010). Communication for Business A Practical Approach
4" Edition. India: Pearson Longman.

2. | Kumar, Sanjay & Pushpalatha. (2018). English Language and Communication Skills for
Engineers. India: Oxford University Press.

3. | Koneru Aruna. (2020). English Language Skills for Engineers. India: McGraw Hill
Education.

4. | Rizvi, M. Ashraf. (2018). Effective Technical Communication 2" Edition. Chennai:
McGraw Hill Education.

5. | Mishra, Sunitha & Muralikrishna,C. (2014). Communication Skills for Engineers. India:
Pearson Education.
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6. | Watkins, P. (2018). Teaching and Developing Reading Skills: Cambridge Handbooks for
Language teachers. India: Cambridge University Press.

Mode of Evaluation : CAT / Assignment / Quiz / FAT / Group Discussion

Recommended by Board of Studies 28.06.2021

Approved by Academic Council No. 63 | Date | 23.09.2021
co POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PS03
BENG101L.1 | - - - - - - - - 2 3 3
BENG101L.2 3 3
BENG101L.3 3 3
BENG101L.4 3 3
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BENG101P Technical English Communication Lab L[T[P]|C

0/0 2|1

Pre-requisite NIL Syllabus version
1.0

Course Objectives:

1. To use appropriate grammatical structures in professional communication
2. To improve English communication skills for better employability
3.To enhance meaningful communication skills in writing and public speaking

Course Outcomes:

1.Demonstrate professional rhetoric and articulate ideas effectively

2. Interpret material on technology and deliver eloquent presentations

3. Apply receptive and productive skills in real life situations and develop workplace
communication

Indicative Experiments

1. Grammar & Vocabulary
Error Detection
Activity: -Worksheets

2. Listening to Narratives
Interviews of eminent personalities & Ted Talks
Activity: Listening Comprehension / Summarising

3. Video Resume
SWOT Analysis & digital resume techniques
Activity: Preparing a digital réesumeé for mock interview

4. Product & Process Description
Describing and Sequencing
Activity: Demonstration of product and process

5. Mock Meetings
Types of meetings and meeting etiquette
Activity: Conduct of meetings and drafting minutes of the meeting

6. Reading research article
Scientific and Technical articles
Activity: Writing Literature review

7. Analytical Reading
Case Studies on Communication, Team Building and Leadership
Activity: Group Discussion

8. Presentations
Preparing Conference/Seminar paper
Activity: Individual/ Group presentations

9. Intensive Listening
Scientific documentaries
Activity: Note taking and Summarising

10. | Interview Skills
Interview questions and techniques
Activity: Mock Interviews

Total Laboratory Hours | 30 hours

Mode of Assessment: Continuous Assessment / FAT / Written Assignments / Quiz/ Oral
Presentation and Group Activity.

Recommended by Board of Studies 28.06.2021

Approved by Academic Council No.63 | Date [23.09.2021

[co PO1 | PO2Z | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
BENG101P.1 | - - - - - - - - - 3 - 3
BENG101P.2 | - - - - - - - - 2 3 - 3
BENG101P.3 | - - - - - - - - 2 3 - 3
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BENG102P

Technical Report Writing

L|T

P

Cc

ojo

2

1

Pre-requisite Technical English Communication

Syllabus version

1.0

Course Objectives:

1. To augment specific writing skills for preparing technical reports

2. To think critically, evaluate, analyse general and complex technical information
3. To acquire proficiency in writing and presenting reports

Course Outcomes:

1.Write error free sentences using appropriate grammar, vocabulary and style
2. Synthesize information and concepts in preparing reports
3. Demonstrate the ability to write and present reports on diverse topics




