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VISION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY

Transforming life through excellence in education and research.

MISSION STATEMENT OF VELLORE INSTITUTE OF TECHNOLOGY

World class Education: Excellence in education, grounded in ethics and critical
thinking, forimprovement of life.

Cutting edge Research: An innovation ecosystem to extend knowledge and solve critical problems.
Impactful People: Happy, accountable, caring and effective workforce and students.

Rewarding Co-creations: Active collaboration with national & international industries &
universitiesfor productivity and economic development.

Service to Society: Service to the region and world through knowledge and compassion.

VISION STATEMENT OF THE SCHOOL OF BIO SCIENCES AND TECHNOLOGY

To nurture high-quality bioengineers and science graduates with the potential to innovate,
invent anddisseminate knowledge for the benefit of society and environment.

MISSION STATEMENT OF THE SCHOOL OF BIO SCIENCES AND TECHNOLOGY

e To create opportunities for multi-disciplinary education, training and research in
biotechnologyand bio-sciences.

e To instill a spirit of innovation and creativity in young minds from across the globe
with soundresearch aptitude.

e To foster ethically strong biologists who effectively contribute towards the growth of the nation.
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B.TECH BIOTECHNOLOGY

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs).

1. Graduates will be engineering practitioners and leaders, who would help solve industry’s technological
problems

2. Graduates will be engineering professionals, innovators or entrepreneurs engaged in technology
development, technology deployment, or engineering system implementation in industry

3. Graduates will function in their profession with social awareness and responsibility

4. Graduates will interact with their peers in other disciplines in industry and society and contribute to the
economic growth of the country

5. Graduates will be successful in pursuing higher studies in engineering or management

6. Graduates will pursue career paths in teaching or research
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B.TECH BIOTECHNOLOGY

PROGRAMME OUTCOMES (POs).

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
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B.TECH BIOTECHNOLOGY

PROGRAMME SPECIFIC OUTCOMES (PSOs)

On completion of B. Tech. (Biotechnology) programme, graduates will be able to
e PSO1: Apply knowledge to find innovative solutions for biotechnological problems

e PSO2: Explore problems related to biotechnology and provide valid conclusions through industry-
academia interface

e PSO3: Infer the potentials and impact of biotechnological innovations for finding sustainable
ethical solutions to issues pertaining to health, environment and agriculture
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CREDIT INFO
1 Foundation Core 52
2 Discipline-linked Engineering Sciences 11
3 Discipline Core 49
4 Discipline Elective 15
5 Projects and Internship 9
6 Open Elective 15
7 Bridge Course 0
8 Non-graded Core Requirement 11
Total Credits

Foundation Core

Course Code Course Title Course Type Ver Credits
sion

1 BBIT100L Biology Theory Only 3 0 |0 0

2 BCHY101L Engineering Chemistry Theory Only 1.0 (3 0 |0 0 |30
3 BCHY101P Engineering Chemistry Lab Lab Only 10 |0 0 2 0 1.0
4 BCSE101E Computer Programming: Python Embedded 10 |1 0 (4 0 (30

Theory and Lab
5 BCSE103E Computer Programming: Java Embedded 10 |1 0 (4 0 (30
Theory and Lab

6 BECE101L Basic Electronics Theory Only 10 |2 0 0 0 |20
7 BECE101P Basic Electronics Lab Lab Only 10 |0 0 (2 0 |10
8 BEEE101L Basic Electrical Engineering Theory Only 10 (2 0 |0 0 |20
9 BEEE101P Basic Electrical Engineering Lab Lab Only 10 |0 0 (2 0 (10
10 BENG101L Technical English Communication Theory Only 10 |2 0 0 0 |20
11 BENG101P Technical English Communication Lab Lab Only 10 |0 0 (2 0 (1.0
12 BENG102P Technical Report Writing Lab Only 10 |0 0 (2 0 (10
13 BFLE200L B.Tech. Foreign Language - 2021onwards Basket 10 |0 0 (o 0 (20
14 BHSM200L B.Tech. HSM Elective - 2021 onwards Basket 10 (O 0 |0 0 |30
15 BMAT100L Mathematics Theory Only 10 |3 1 0 0 |40
16 BMAT101L Calculus Theory Only 10 |3 0 (o 0 (30
17 BMAT101P Calculus Lab Lab Only 10 |0 0 (2 0 (1.0
18 BMAT202L Probability and Statistics Theory Only 10 |3 0 (o 0 (30
19 BMAT202P Probability and Statistics Lab Lab Only 10 (O 0 |2 0 |10
20 BMAT203L Linear Algebra and Differential Equations Theory Only 10 |3 1 |0 0 (40
21 BPHY101L Engineering Physics Theory Only 10 (3 0 |0 0 |30
22 BPHY101P Engineering Physics Lab Lab Only 10 (O 0 |2 0 |10
23 BSTS101P Quantitative Skills Practice | Soft Skill 10 |0 0 3 0 15
24 BSTS102P Quantitative Skills Practice |1 Soft Skill 1.0 |0 0 (3 0 |15
25 BSTS201P Qualitative Skills Practice | Soft Skill 1.0 |0 0 (3 0 |15
26 BSTS202P Qualitative Skills Practice Il Soft Skill 10 |0 0 3 0 15
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Discipline-linked Engineering Sciences

sl.no Course Code | Course Title Course Type  Ver L Credits
sio
n

1 BBIT201L Principles of Chemical Engineering Theory Only 3 0 (o 0

2 BBIT201P Chemical Engineering Lab Lab Only 10 |0 0 |2 0 |10
3 BBIT205L Bioinformatics Theory Only 10 (2 0 |0 0 |20
4 BBIT205P Bioinformatics Lab Lab Only 1.0 |0 0 (2 0 (1.0
5 BBIT301L Principles of Bioprocess Engineering Theory Only 10 (3 0 |0 0 |30
6 BBIT301P Bioprocess Engineering Lab Lab Only 10 (0 0 |2 0 |10

Discipline Core

sl.no Course Code  Course Title Course Type  Ver L Credits

SIo
n

1 BBIT202L Biochemistry Theory Only 10 |3 0 (o 0 (30
2 BBIT202P Biochemistry Lab Lab Only 10 |0 0 |2 0 |10
3 BBIT203L Microbiology Theory Only 10 (3 0 |0 0 |30
4 BBIT203P Microbiology Lab Lab Only 10 |0 0 (2 0 (10
5 BBIT204L Cell Biology and Genetics Theory Only 10 (3 0 |0 0 |30
6 BBIT204P Cell Biology and Genetics Lab Lab Only 10 (0 0 |2 0 |10
7 BBIT206L Analytical Techniques in Biotechnology Theory Only 10 (3 0 |0 0 |30
8 BBIT206P Analytical Techniques in Biotechnology Lab Lab Only 10 (0 0 |2 0 |10
9 BBIT209L Molecular Biology Theory Only 1.0 (3 0 |0 0 |30
10 BBIT209P Molecular Biology Lab Lab Only 10 |0 0 (4 0 (20
11 BBIT302L Genetic Engineering Theory Only 10 (3 0 |0 0 |30
12 BBIT302P Genetic Engineering Lab Lab Only 10 (0 0 |2 0 |10
13 BBIT303L Genomics and Proteomics Theory Only 10 |3 0 (o 0 (30
14 BBIT304L Biochemical Engineering Theory Only 10 |2 1 |0 0 (30
15 BBIT305L Immunology Theory Only 10 |3 0 (o 0 (30
16 BBIT305P Immunology Lab Lab Only 10 |0 0 (2 0 (10
17 BBIT306L Animal Biotechnology Theory Only 10 |3 0 (o 0 (30
18 BBIT307L Plant Biotechnology Theory Only 10 |3 0 (o 0 (30
19 BBIT308L Industrial Biotechnology Theory Only 10 (3 0 |0 0 |30
20 BBIT309L Downstream Processing Theory Only 10 |3 0 (o 0 (30
21 BBIT309P Downstream Processing Lab Lab Only 10 |0 0 (2 0 |20
Discipline Elective

Course Code | Course Title Course Type Credits

BBIT310L Al in Biology Theory Only

2 BBIT311L Biobusiness Theory Only 10 |3 0 (o 0 (30
3 BBIT312L Pharmaceutical Biotechnology Theory Only 10 3 0 |[o 0 |30
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Discipline Elective
4 BBIT313L Regenerative Medicine Theory Only 1.0 |3 0 (o 0 (30
5 BBIT314L Stem Cell Technology Theory Only 1.0 |3 0 (o 0 (30
6 BBIT315L Environmental Biotechnology Theory Only 10 |3 0 |0 0 |30
7 BBIT316L Nanobiotechnology Theory Only 1.0 |3 0 (o 0 (30
8 BBIT317L Tissue Engineering Theory Only 1.0 |3 0 (o 0 (30
9 BBIT318L Forensic Science and Technology Theory Only 10 |3 0 |0 0 |30
10 BBIT319L Food Process Engineering Theory Only 1.0 |3 0 (o 0 (30
11 BBIT320L Medical Diagnostics Theory Only 1.0 |3 0 (o 0 (30
12 BBIT321L Food Biotechnology Theory Only 10 |3 0 |0 0 |30
13 BBIT322L Cancer Biology and Informatics Theory Only 1.0 |3 0 |0 0 |30
14 BBIT323L Protein Engineering and Design Theory Only 1.0 |3 0 |0 0 |30
15 BBIT391J Technical Answers to Real Problems Project Project 1.0 |0 0 |0 0 |30
16 BBIT392) Design Project Project 1.0 |0 0 |0 0 |30
17 BBIT393J Laboratory Project Project 1.0 |0 0 (o 0 (30
18 BBIT394J) Product Development Project Project 1.0 |0 0 |0 0 |30
19 BBIT396J Reading Course Project 1.0 |0 0 |0 0 |30
20 BBIT397J Special Project Project 1.0 |0 0 |0 0 |30
21 BBIT398J Simulation Project Project 1.0 |0 0 |0 0 |30
22 BBIT401L Molecular Modelling and Drug Design Theory Only 1.0 |3 0 |0 0 |30
23 BBIT402L Neurobiology and Cognitive Science Theory Only 1.0 |3 0 |0 0 |30
24 BBIT403L Industrial Enzymology Theory Only 1.0 |3 0 |0 0 |30
25 BBIT404L Emerging and Re-emerging Infectious Diseases Theory Only 1.0 |3 0 |0 0 |30
26 BBIT405L Biological Data Analysis and Simulation Theory Only 1.0 |3 0 |0 0 |30
27 BBIT406L Computational Biology Theory Only 1.0 |3 0 |0 0 |30
28 BBIT407L Biomaterials Theory Only 1.0 |3 0 (o 0 (30
29 BBIT408L Anatomy and Physiology Theory Only 1.0 |3 0 |0 0 |30
30 BBIT409L Clinical Data Management Theory Only 10 |3 0 (o 0 (30
31 BBIT410L Pharmacoinformatics Theory Only 1.0 (3 0 (o 0 (30
32 BBIT411L Preclinical Drug Discovery and Development Theory Only 1.0 |3 0 |0 0 |30
33 BBIT412L Heat and Mass Transfer Theory Only 10 |3 0 (o 0 (30
34 BBIT413P Applied Biology Lab Lab Only 1.0 |0 0 2 0 1.0
35 BBIT414L Bioinspired Design Theory Only 1.0 |3 0 |0 0 |30
36 BBIT415L Food, Nutrition and Health Theory Only 10 |3 0 (o 0 (30
37 BBIT416L Systems Biology Theory Only 1.0 |3 0 |0 0 |30
Projects and Internship

Course Code | Course Title Course Type  Ver Credits
sio
n
1 BBIT399J Summer Industrial Internship Project 0 0 |0 0
2 BBIT497J) Project - | Project 1.0 |0 0 (o 0 (30
3 BBIT498J) Project - 11 / Internship Project 1.0 |0 0 |0 0 |50
4 BBIT499J One Semester Internship Project 1.0 [0 0 (o 0 [14.0
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Open Elective

sl.no| Course Code Course Title Course Type Credits

Embedded C Programming Embedded
Theory and Lab
2 BHUMZ201L Mass Communication Theory Only 1.0 |3 0 |o0 0 (30
3 BHUM202L Rural Development Theory Only 1.0 |3 0 |O0 0 (30
4 BHUM203L Introduction to Psychology Theory Only 1.0 |3 0 |0 0 |30
5 BHUM?204L Industrial Psychology Theory Only 1.0 |3 0 |0 0 (30
6 BHUM205L Development Economics Theory Only 1.0 |3 0 |0 0 (30
7 BHUM206L International Economics Theory Only 1.0 |3 0 |0 0 |30
8 BHUM207L Engineering Economics Theory Only 1.0 |3 0 |0 0 |30
9 BHUM208L Economics of Strategy Theory Only 1.0 |3 0 |0 0 (30
10 |BHUMZ209L Game Theory Theory Only 1.0 |3 0 |0 0 |30
11 |BHUM210E Econometrics Embedded 1.0 |2 0 (2 0 (30
Theory and Lab
12 |BHUM211L Behavioral Economics Theory Only 1.0 |3 0 |0 0 (30
13 |BHUM212L Mathematics for Economic Analysis Theory Only 1.0 |3 0 |0 0 |30
14 |BHUM213L Corporate Social Responsibility Theory Only 1.0 |3 0 |0 0 |30
15 |(BHUM214L Political Science Theory Only 10 |3 0 |0 0 (30
16 |BHUM215L International Relations Theory Only 1.0 |3 0 |0 0 |30
17  |BHUM216L Indian Culture and Heritage Theory Only 10 |3 0 |0 0 (30
18 |BHUM217L Contemporary India Theory Only 1.0 |3 0 |0 0 |30
19 |BHUM218L Financial Management Theory Only 1.0 |3 0 |0 0 |30
20 |BHUMZ219L Principles of Accounting Theory Only 1.0 |3 0 |0 0 |30
21  |BHUM220L Financial Markets and Institutions Theory Only 10 |3 0 |0 0 (30
22 |BHUMZ221L Economics of Money, Banking and Financial Theory Only 1.0 |3 0 |0 0 |30
23 |BHUM222L g/le?:rukr?:; Analysis and Portfolio Management Theory Only 1.0 |3 0 |0 0 |30
24  |BHUM223L Options , Futures and other Derivatives Theory Only 10 |3 0 |0 0 (30
25 |BHUM224L Fixed Income Securities Theory Only 10 |3 0 |o0 0 (30
26 |BHUM225L Personal Finance Theory Only 10 |3 0 |0 0 (30
27 |BHUM226L Corporate Finance Theory Only 10 |3 0 |0 0 (30
28 |BHUM227L Financial Statement Analysis Theory Only 10 |3 0 |o0 0 (30
29 |BHUM228L Cost and Management Accounting Theory Only 10 |3 0 |0 0 (30
30 |BHUM229L Mind, Embodiment and Technology Theory Only 1.0 |3 0 |0 0 |30
31 |BHUM230L Health Humanities in Biotechnological Era Theory Only 10 |3 0 |o0 0 (30
32 |BMAT102L Differential Equations and Transforms Theory Only 10 |3 1 |0 0 |40
33 |BMEE102P Engineering Design Visualisation Lab Lab Only 10 |0 0 |4 0 |20
34 |BMEE201L Engineering Mechanics Theory Only 1.0 |2 1 |0 0 (30
35 |BSTS301P Advanced Competitive Coding - | Soft Skill 10 |0 0 |3 0 |15
36 |BSTS302P Advanced Competitive Coding - Il Soft Skill 10 |0 0 |3 0 |15
37 |CFOC101M Advanced Green Manufacturing Systems Online Course 1.0 |0 0 |O0 0 (30
38 |CFOC102M Introduction to Cognitive Psychology Online Course 10 |0 0 |0 0 |30
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Open Elective

40 CFOC109M Design Thinking - A Primer Online Course 1.0 |0 0 (o 0 (1.0
41 CFOC115M Design and Analysis of Algorithms Online Course 1.0 |0 0 (o 0 (20
42 CFOC119M Training of Trainers Online Course 1.0 |0 0 |0 0 |30
43 CFOC120M Knowledge Management Online Course 1.0 |0 0 (o 0 (20
44 CFOC122M Educational Leadership Online Course 1.0 |0 0 (o 0 (20
45 CFOC126M Data Analysis and Decision Making - 11 Online Course 1.0 |0 0 |0 0 |30
46 CFOC130M Human Resource Development Online Course 1.0 |0 0 (o 0 (30
47 CFOC133M E-Business Online Course 1.0 |0 0 |o 0 (3.0
48 CFOC134M Innovation, Business Models and Entrepreneurship Online Course 1.0 |0 0 |0 0 |20
49 CFOC139M Role of Craft and Technology in Interior - Architecture Online Course 1.0 |0 0 (o 0 |20
50 CFOC161M Data Science for Engineers Online Course 1.0 |0 0 (o 0 |20
51 CFOC171M Introduction to Haskell Programming Online Course 20 |0 0 |0 0 |30
52 CFOC175M Nanotechnology in Agriculture Online Course 1.0 |0 0 |0 0 |20
53 CFOC177M Drug Delivery: Principles and Engineering Online Course 1.0 |0 0 (o 0 (30
54 CFOC178M Functional Genomics Online Course 10 |0 0 |0 0 (1.0
55 CFOC179M Introduction to Proteogenomics Online Course 1.0 |0 0 (o 0 (30
56 CFOC182M Organic Chemistry in Biology and Drug Development Online Course 1.0 |0 0 (o 0 (30
57 CFOC186M Deep Learning Online Course 1.0 |0 0 |0 0 |30
58 CFOC188M Ethical Hacking Online Course 1.0 |0 0 (o 0 (30
59 CFOC191M Forests and their Management Online Course 1.0 |0 0 (o 0 (30
60 CFOC193M Bioengineering: An Interface with Biology and Online Course 1010 0 |0 0 |20
Medicine
61 CFOC194M Human Molecular Genetics Online Course 10 |0 0 |o 0 (1.0
62 CFOC202M Cell Culture Technologies Online Course 1.0 |0 0 (o 0 (20
63 CFOC203M Natural Hazards Online Course 10 |0 0 |0 0 (20
64 CFOC231M Google Cloud Computing Foundation Course Online Course 1.0 |0 0 (o 0 (20
65 CFOC237M Sustainable Architecture Online Course 10 |0 0 |o 0 (3.0
66 CFOC253M Plastic Waste Management Online Course 1.0 |0 0 (o 0 (20
67 CFOC293M Data Base Management System Online Course 1.0 |0 0 (o 0 |20
68 CFOC294M Introduction to Algorithms and Analysis Online Course 1.0 |0 0 (o 0 (30
69 CFOC304M Programming, Data Structures And Algorithms Using Online Course 1010 0 |0 0 |20
Python
70 CFOC309M Discrete Mathematics Online Course 10 |0 0 |0 0 (30
71 CFOC310M An Introduction to Artificial Intelligence Online Course 1.0 |0 0 |0 0 |30
72 CFOC380M Ethics in Engineering Practice Online Course 1.0 |0 0 (o 0 |20
73 CFOC381M Introduction to Research Online Course 10 |0 0 |0 0 (20
74 CFOC383M Roadmap for Patent Creation Online Course 1.0 |0 0 (o 0 |20
75 CFOC384M Entrepreneurship Essentials Online Course 1.0 |0 0 (o 0 (30
76 CFOC395M Speaking Effectively Online Course 1.0 |0 0 |0 0 (20
77 CFOC397M Intellectual Property Online Course 1.0 |0 0 |0 0 |30
78 CFOC406M Human Behaviour Online Course 1.0 |0 0 |0 0 |20
79 CFOC409M Literature, Culture and Media Online Course 10 |0 0 |0 0 (30
80 CFOC415M German - | Online Course 10 |0 0 |0 0 (30
8T CFOC486M Mianagerial SKIlls Tor Interpersonal Dynamics Online Course I0 [0 0 0 0 30
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Open Elective
82 CFOC498M Business Statistics Online Course 1.0 |0 0 |0 0 |30
83 CFOC499M Global Marketing Management Online Course 10 |0 0 |0 0 |20
84 CFOC508M Entrepreneurship Online Course 1.0 |0 0 |(o 0 |30
85 CFOC561M Biomedical Nanotechnology Online Course 1.0 |0 0 (O 0 |10
86 CFOC570M Public Speaking Online Course 10 |0 0 |0 0 |30
87 CFOC572M Dairy And Food Process And Products Technology Online Course 1.0 |0 0 (O 0 |30
88 CFOC575M Wildlife Ecology Online Course 1.0 |0 0 (O 0 |30
89 CFOC591M Principles Of Management Online Course 10 |0 0 |0 0 |30
90 CFOC600M Data Analysis for Biologists Online Course 1.0 |0 0 (O 0 |20

Bridge Course

Course Code | Course Title Course Type

BENG101N Effective English Communication Lab Only

Non-graded Core Requirement

Course Code Course Title Course Type Ver Credits
sion

BBIT101N Introduction to Engineering Project

BCHY102N Environmental Sciences Online Course 1.0 |0 0 0 0 2.0

BEXCIO00N Extracurricular Activities / Co-Curricular Activities -B.Tech. Basket 1o 0 0 0 0 20
Programmes

BHUM101N Ethics and Values Online Course 1.0 |0 0 0 0 2.0

BSSC101N Essence of Traditional Knowledge Online Course 1.0 |0 0 0 0 2.0

BSSC102N Indian Constitution Online Course 1.0 |0 0 0 0 2.0

Proceedings of the 63rd Academic Council [23.09.2021] 692
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BBIT100L Biology LIT|P|C
3/0/0 '3

Pre-requisite Nil Syllabus version
1.0

Course Objectives

1. To build a basic understanding of origin and evolution of biological beings
2. To inculcate fundamental concepts of organization and principles of living systems
3. To demonstrate applications of biology in engineering disciplines

Course Outcomes

1. Conceive the basic concepts of biology including diversity, evolution, and ecalogy
2. OQutline the design principles of cell, its biochemistry, and biophysics
3. Interpret and analyze biological flow of information at molecular and hereditary level
4. Describe the organismal complexities in animals and plants
5. Identify the importance of biology in different engineering disciplines
Module:1 | Introduction to biology and evolution | 7 hours

Bioscience fundamentals; diversification of life including viruses; Chemical basis of life, early
origin of life experiments; Concept of evolution and natural selection; Levels of ecological
study; Biotic and abiotic factors in ecosystem

Module:2 | Cell structure and functions | 5 hours

Cell as fundamental unit of life; prokaryotic cell structures; Eukaryotic cell structures; Nuclear
transport; Endomembrane system; Dynamic cytoskeleton

Module:3 | Chemistry and complexity of life | 6 hours

Structure and functions of bio macromolecules — carbohydrates, proteins, lipids, and nucleic
acids

Module:4 | Metabolism and energy transformation | 5 hours

Driving force for metabalic reactions, ATP energy-coupling; Electrochemical processes-ATP-
synthesis and electron transport chain

Module:5 | Molecular information | 6 hours

DNA and gene; DNA synthesis; Cell division- mitosis and meiosis; Central dogma of
molecular biology; Transcription, RNA processing, and translation; Post-translational
maodifications

Module:6 | Overview of animal and plant 6 hours
systems

Plant forms and functions; Plant cells and tissue systems; Animal tissues, organs, and
systems; Animal forms and functions; Animal homeostasis

Module:7 | Genetics and genomics | 5 hours

Mendel's experiment-monohybrid cross and dihybrid cross; Linkage and crossing-over;
Mendel’s rules and human diseases; Gene sequencing and genomics

Module:8 | Engineering in biology | 5 hours

Biology and engineering needs; Bio-inspired design and bio-robotics; Biology and wellness
e.g. retinal prosthetics and biosensor, bio-chips, bio-pesticides, nanoparticles.

Total Lecture hours: 45 hours
Proceedings of the 63rd Academic Council [23.09.2021] 692
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Text Book(s)

1. | Biological Science. By Scott Freeman, Kim Quillin, Lizabeth Allison, Michael Black,

Emily Taylor, 6" edition 2017, Prentice Hall, NJ, USA.

2. | Biology for Engineers, by G. K. Suraishkumar, 15t Edition, 2019, Oxford University

Press, India.

Reference Books

1. | Campbell Biology. By Lisa A. Urry, Michael L. Cain, Steven A. Wasserman, Peter V.

Minorsky, Rebecca Orr. 12th edition, 2021. Pearson publisher, USA

2. | Concepts in Biology. By Eldon D. Enger, Frederick C. Ross, David B. Bailey, Edition

14" 2017 (Indian Edition). Tata McGraw-Hill publication, India

Mode of Evaluation: CAT, Application oriented assignment, Quiz, and FAT

Recommended by Board of Studies

28.06.2021

Approved by Academic Council

No.63 |Date |23.09.2021

Proceedings of the 63rd Academic Council [23.09.2021] 693
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BCHY101L Engineering Chemistry LiTlplc

3/0]03

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 OQutcomes :

1. Understand the fundamental concepts in organic, 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 equation- 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 technigues (numericals); Overview of various techniques
such as AAS, IR, NMR, SEM and TEM.

Module:7 | Industrial applications | 7 hours

Proceedings of the 63rd Academic Council [23.09.2021] 652
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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
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BCHY101P Engineering Chemistry Lab LIT|P |C

0/0]2 |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 :

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.
2. Get practical experience on synthesis and characterization of the organic molecules
and nanomaterials in the laboratory.
3. 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

4. | 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

©O|oINo

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

10. | 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
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BCSE101E Computer Programming: Python LIT|/P|C

1[043

Pre-requisite NIL Syllabus version
1.0

Course Objectives

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

Course Qutcome

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).

List, Tuples, Dictionaries & Sets.

Strings, Regular Expressions.

Functions, Lambda, Recursive Functions and Files.

N|o ok~

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, 1% 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
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BCSE103E Computer Programming : Java LT |P|C

170 (43

Pre-requisite NIL Syllabus version
1.0

Course Obijectives:

1. Tointroduce 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 framework: 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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Course Code Course Title L|T|P|C

BEEE102L Basic Electrical and Electronics Engineering 3/10/0 3

Pre-requisite NIL Syllabus version
1.0

Course Objectives

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. Evaluate DC and AC circuit parameters using various laws and theorems

2. Comprehend the parameters of magnetic circuits

3. Classify and compare various types of electrical machines and its applications
4. Design basic combinational circuits in digital system

5. Analyze the characteristics and applications of semiconductor devices

Module:1 | DC Circuits | 7 hours

Basic circuit elements and sources; Ohms law; Kirchhoff's laws; Series and Parallel
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 Circuits | 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, “Electrical Engineering -Principles & Applications”, 2019, 6™ Edition,
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, “Basic Electric Engineering”, 2019, Tata McGraw Hill
Recommended by Board of Studies 28-05-2022
Approved by Academic Council No. 67 | Date 08-08-2022

Proceedings of the 67th Academic Council (08.08.2022)

113




Item 67/4.1 -

Annexure - 3

Course code Course Title LT P|C

BEEE102P Basic Electrical and Electronics Engineering Lab 0021

Pre-requisite Nil Syllabus version
1.0

Course Objective

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) |

Verification of Kirchoff's law

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

OO NI WIN(=

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
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