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VISION OF THE DEPARTMENT

To impart world-class Biotechnology education with academic excellence,

innovation, and professional competency to meet technological and societal needs.

MISSION OF THE DEPARTMENT

To provide state-of-the-art infrastructure and a conducive academic ecosystem
through best pedagogical practices, complemented by co-curricular and extra-
curricular activities aligned with national and global standards, enabling graduates
to build strong foundational and applied competencies in biotechnology.

To promote interdisciplinary research and innovation among students and faculty,
focusing on sustainable and circular bioeconomy solutions addressing challenges in
healthcare, agriculture, and environmental sectors.

To establish effective collaborations with biotechnology industries, startups, and
research organizations to foster professional skills, leadership qualities, ethical

values, and lifelong learning for career advancement and societal contribution.

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

To design and develop biotechnological solutions by applying core knowledge in
biological sciences and engineering to address challenges in healthcare, agriculture,
and environmental sectors.

To pursue higher studies, research, or professional careers, while continuously
enhancing their knowledge, skills, and competencies in biotechnology and related
fields.

To evolve as responsible professionals who contribute effectively to industry and

society, with awareness of sustainability, ethics, and lifelong learning.
3
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PROGRAMME OUTCOMES (POs)

. Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

. Identify, formulate, review research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

. 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.

. 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.

. 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 limitations.

. Apply reasoning informed by contextual knowledge to assess societal, health,
safety, legal, and cultural issues relevant to professional engineering practice.

. Understand the impact of the professional engineering solutions in societal and
environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

. Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

. Function effectively as an individual, and as a member or leader in diverse teams,

and in multidisciplinary settings.
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10. Communicate effectively on complex engineering activities with the engineering

11

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.

.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.

PROGRAMME SPECIFIC OUTCOMES (PSOs)

. Apply advanced biotechnological tools and analytical techniques for the

characterization of biological systems and the development of innovative

biomolecules and bioprocesses for healthcare, agriculture, and allied sectors.

. Design and implement sustainable, bioresource-based solutions and society-oriented

projects for environmental protection, resource management, and sustainable

development.
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MAPPING OF PEOs AND POs

Programme Outcomes(s)

PEO(s)
3 4 5 6 7 8 9 | 10 | 11
I X | X | X | x X
1 X | X | X | x X | X | X X
I X | X | X | X | X X




B.Tech. Biotechnology
Bannari Amman Institute of Technology | Regulations 2026



B.Tech. Biotechnology
Bannari Amman Institute of Technology | Regulations 2026

DEPARTMENT OF BIOTECHNOLOGY
Minimum Credits to be Earned: 162

I SEMESTER
Hours/| Maximum Marks

Code No. Course L T P C Week | CA ES | Total Category
26MA101 |Linear Algebra and Calculus 3 | 0 4 4 40 60 100 BS
26PH102 |Engineering Physics 3 0 0 3 3 40 60 100 BS
26CH103 |Engineering Chemistry 2 0 0 2 2 40 60 100 BS
26GE002 Ba51.cs of Electrical and Electronics 3 0 0 3 3 40 60 100 ES

Engineering
26GE005 [Problem Solving using C 3 0 0 3 3 40 60 100 ES
26HS001 [Communicative English 1 0 2 2 3 50 50 100 HSS
26HS002 |&WAIp1F 0L / Heritage of Tamils 1 0 0 1 1 40 60 100 HSS
26PS108 [Physical Science Laboratory 0 0 4 2 4 60 40 100 BS
26GE006 [C Programming Laboratory 0 0 2 1 2 60 40 100 ES
26HS003 |[Induction Programme (AICTE, AU) R R R NC ; ; . 100 HSS

Total 21 25
II SEMESTER
Maximum Marks
Code No. Course L T P C Hours/ Category
Week | CA ES | Total

26MA201 |Differential Equations and Transforms 3 1 0 4 4 40 60 100 BS
26PH202 |Materials Science 3 0 0 3 3 40 60 100 ES
26BT203 |Principles of Biochemical Engineering 3 0 0 3 3 40 60 100 ES
26GE007 [Python Programming 3 0 0 3 3 40 60 100 ES
26GE010 [Biology for Engineers 2 0 0 2 2 40 60 100 BS
26HS004 |Professional Communication 1 0 2 2 3 50 50 100 HSS
26Hs00s [BULGL OSMBOBILLL/ | | o | o | | | 40 | 60 | 100 | HSS

Tamils and Technology
26GE008 [Python Programming Laboratory 0 0 2 1 2 60 40 100 ES
26GE009 [Engineering Drawing 1 0 2 2 2 60 40 100 ES
26HS006 Co-lel'r'rlcular / Extracurricular ) ) ) NC i i ) 100 HSS

Activities

Total 21 23



http://syllabus/26MA101%20-%20Linear%20Algebra%20and%20Calculus.pdf
http://syllabus/26PH102-ENGINEERING%20PHYSICS%20I-FINAL%20V1-4.11.25%20(3).pdf
http://syllabus/26CH103.pdf
http://syllabus/Problem%20solving%20using%20C.pdf
http://syllabus/Heritage%20of%20Tamils.pdf
http://syllabus/26PH108.pdf
http://syllabus/C%20Programming%20Laboratory.pdf
http://syllabus/26PH202.pdf
http://syllabus/Python%20Programming.pdf
http://syllabus/Tamils%20and%20Tech.pdf
http://syllabus/Python%20Programming%20Laboratory.pdf
http://syllabus/26GE009%20Engineering%20Graphics.pdf

B.Tech. Biotechnology
Bannari Amman Institute of Technology | Regulations 2026

III SEMESTER
Hours/| Maximum Marks

Code No. Course L T P C Week | CA ES | Total Category
26BT301 |[Probability and Biostatistics 3 1 0 4 4 40 60 100 BS
26BT302 |Biochemistry 3 0 0 3 3 40 60 100 ES
26BT303 [Microbiology 3 0 0 3 3 40 60 100 PC
26BT304 |Instrumental Methods of Analysis 3 0 0 3 3 40 60 100 PC
26BT305 |Genetics and Molecular Biology 3 0 0 3 3 40 60 100 PC
26BT306 |Bio thermodynamics 3 0 0 3 3 40 60 100 HSS
26BT307 |Microbiology Laboratory 0 0 4 2 4 60 40 100 PC
26BT308 |Diomolecular Analysis and oo | 4|2 4 60 | 40 | 100 PC

Instrumentation Laboratory
26BT309 Design Thinking and Innovation 0 0 5 1 > 60 40 100 ES

Laboratory

Total 24 32 -
IV SEMESTER
Maximum Marks
Code No. Course L T P C Hours/ Category
Week | CA ES | Total

26BT401 [Bioprocess Engineering 0 0 3 40 60 100 BS
26BT402 |Bioorganic Chemistry 0 0 3 40 60 100 PC
26BT403 ||ransport Phenomena for 300 o0 3 3 40 | 60 | 100 PC

Biotechnology
26BT404 |Genetic Engineering 3 0 0 3 3 40 60 100 PC
26BT405 |Immunology 3 0 0 3 3 40 60 100 PC
26BT406 |Biosafety and Regulatory Affairs 3 0 0 3 3 40 60 100 PC
26HS007 EnVlr.onm.eptal Sciences and ) 0 0 ) ) 60 40 100 HSS

Sustainability
26BT408 |Bioprocess Engineering Laboratory 0 0 2 1 2 60 40 100 PC
26BT409 |Genetic Engineering Laboratory 0 0 2 1 2 60 40 100 PC
26BT410 [Community Engagement Project 0 0 2 1 2 60 40 100 ES

Total 23 26
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V SEMESTER
Course Hours/| Maximum Marks
Code Course Name L T P C Week | CIA | SEE | Total Category
26BT501 [Metabolic Engineering 3 0 0 3 3 40 60 100 PC
26BT502 |Bioinformatics 3 0 0 3 3 40 60 100 PC
26BT503 [Plant and Animal Tissue Culture 3 0 0 3 3 40 60 100 PC
26BT504 Sustainable qutechnology and 3 0 0 3 3 40 60 100 PC
Entrepreneurship
Professional Elective I 3 0 0 3 3 40 60 100 PE
Open Elective I 3 0 0 3 3 40 60 100 OE
26BT507 |Standards in Biological Engineering 1 0 0 1 1 40 60 100 HSS
26BT508 |Bioinformatics Laboratory 0 0 4 4 60 40 100 PC
26BT509 [Tissue Culture Laboratory 0 0 4 4 60 40 100 PC
26HS008 [Finance for Engineers 0 0 0 NC - 100 0 100 HS
Total 23 27 -
FOR HONOURS DEGREE
Honours Elective | 3 3 3 40 60 100 -
Honours Elective 11 3 3 3 40 60 100 -
FOR MINOR DEGREE
Minor Elective | 3 3 3 40 60 100 -
Minor Elective 11 3 3 3 40 60 100 -

10
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VI SEMESTER
C((;:;Ze Course Name L T P C I\I;,):;li/ CII/I:XIHIS‘;; Ma;::al Category
26BT601 |Downstream Processing 0 0 3 40 60 100 PC
26BT602 |[Enzyme and Protein Engineering 0 0 3 40 60 100 PC
26BT603 |Artificial Intelligence in Biotechnology | 3 0 0 3 3 40 60 100 PC
Professional Elective 11 3 0 0 3 3 40 60 100 PE
Professional Elective 111 3 0 0 3 3 40 60 100 PE
Open Elective 11 3 0 0 3 3 40 60 100 OE
26BT607 |Downstream Processing Laboratory 0 0 2 1 2 60 40 100 PC
26BT608 E;‘Ezgf;;‘d Protein Engincering oo | 4] 2| 4 60 | 40 | 100 PC
Innovation and Product Development
26BT610 [Project / Industry Oriented Course / 0 0 2 1 2 60 40 100 EEC
Summer Internship
Total 22 26 -
FOR HONOURS DEGREE
Honours Elective 111 3 0 0 3 3 40 60 100 -
Honours Elective IV 3 0 0 3 3 40 60 100 -
FOR MINOR DEGREE
Minor Elective 111 3 0 0 3 3 40 60 100 -
Minor Elective IV 3 0 0 3 3 40 60 100 -

11
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VII SEMESTER
Course Hours/| Maximum Marks
Code Course Name L T P C Week | CIA | SEE | Total Category

22BT701 |Omics Technology 3 0 0 3 3 40 60 100 PC

22BT702 |Biopharmaceutical Technology 3 0 0 3 3 40 60 100 PC
Professional Elective v 3 0 0 3 3 40 60 100 PE
Professional Elective V 3 0 0 3 3 40 60 100 PE
Professional Elective VI 3 0 0 3 3 40 60 100 PE

26BT706 [Biopharmaceutical Technology 0 0 4 ) 4 60 40 100 PC
Laboratory

26BT707 |Project work I / Internship Project 0 0 6 3 6 60 40 100 EEC

Total 20 25 -
FOR HONOURS DEGREE
Honours Elective V 3 0 0 3 3 40 60 100 -
Honours Elective VI 3 0 0 3 3 40 60 100 -
FOR MINOR DEGREE
Minor Elective V 3 0 0 3 3 40 60 100 -
Minor Elective VI 3 0 0 3 3 40 60 100 -
VIII SEMESTER
Course Hours/ Maximum Marks
Code Course Name L T P C Week | CIA | SEE | Total Category

26BT801 [Project Work II / Internship Project / 0 0 16 3 16 60 40 100 EEC

Startup Product
Total 0 0 16 8 16

12
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26MA101 | Linear Algebra and Calculus I:; T l(; S
Prerequisite Assessment Pattern
Basic Integration and Differentiation CIA SEE Total

40 60 100

Course Objectives:

At the end of the course, students will be able to:

e Develop mathematical models using linear algebra and systems of linear equations to
address engineering applications and real-world problems.

e Apply single-variable and multivariable differential calculus to analyze and solve
engineering problems involving real-world phenomena and data.

¢ Evaluate multiple integrals and apply multivariable integration techniques to model and
solve problems arising in physical and dynamical systems.

Course Qutcomes (COs)

At the end of the course, students will be able to
1. Implement the concepts of systems of linear equations in engineering applications.

2. Formulate real-world problems as linear algebraic models.

3. Demonstrate real-world phenomena and data analysis using single-variable differential calculus.
4. Apply the concepts of multivariable calculus to solve engineering problems.

5. Develop the ability to identify and evaluate multiple integrals in physical and dynamical systems.

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 | PO10|PO11|PSO1|PSO2
COo1 1 3
CO2 2 3
CO3 2 3
CO4 3 3
CO5s 1 3
Module 1
Linear Algebra 11 Hours

Introduction to Vector Spaces- Examples- Subspaces - Linear Combinations- Span- Generating Sets- Linear
Dependence and Independence- System of linear equations — Consistency of the system- Matrix representation
of a linear transformation — Eigenvalues and Eigenvectors — Cayley- Hamilton theorem - Diagonalization -
Reduction of quadratic form to canonical form- Nature of a Quadratic form.

Differential Calculus 11 Hours
Functions and their graphs - Scaling and shifting graphs - Limits - Continuity-Derivatives- Maxima and
Minima-Concavity - Curve sketching.

Functions of two variables-partial derivatives —Total derivative -Jacobian and its properties - Taylor’s
expansion for two variables—Maxima and minima— Constrained and Unconstrained maxima.

13
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Module 2

Integral calculus 11 Hours
Improper integrals of the first and second kind and their convergence — Differentiation under integrals -
Evaluation of integrals involving a parameter by Leibnitz rule — Beta and Gamma functions -Properties —
Evaluation of integrals by using Beta and Gamma functions.

Multiple integral Calculus 12 Hours
Double integrals — Change of order of integration — Double integrals in polar coordinates — Area enclosed by
plane curves — Triple integrals — Volume of Solids — Change of variables in double and triple integrals.

Term Work Activity

GATE Questions, Quiz, Assignments.

Self-Learning Activity

NPTEL Course

Linear Algebra

NPTEL link:
https://onlinecourses.nptel.ac.in/noc25_mal 14/preview
NPTEL Course

Differential Calculus

NPTEL link:

https://onlinecourses.nptel.ac.in/noc19 _mal8/preview
NPTEL Course

Multiple integral Calculus

NPTEL link:

https://onlinecourses.nptel.ac.in/noc23 ma27/preview

Theory 45 Hours
Tutorial 15 Hours
Total 60 Hours

Text Books:
1. B.S Grewal, Higher Engineering Mathematics, Khanna Publisher, 45" Edition, 2024.
2. J. Stewart, Essential Calculus, Cengage, 2nd edition, 2017.
References:
1. Howard Anton, Chris Rorres, Elementary Linear Algebra with Supplementary Applications, Wiley,
11th edition, 2023.
2. Joel Hass, Christopher Heil, Przemyslaw Bogachi, Maurice D. Weir, Thomas’ Calculus, 15th edition,
Pearson, 2024.
3. Richard E., Williamson, Introduction to Differential Equations and Dynamical Systems, McGraw Hill
Companies Inc, 1997.
4. Michael Greenberg, Advanced Engineering Mathematics, 2/e,, Pearson, 2018
5. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley, 10th edition,2015.

14
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. . . L T P C
26PH102 Engineering Physics 3 0 0 3
Prerequisite Assessment Pattern
Understand the structure of atoms, bonding and its CIA SEE Total
influence on material properties, kinetic and potential
energy, periodic and oscillatory motion. 40 60 100

Course Objectives:

e Understand the fundamental concepts of atomic structure, material interactions, thermal physics,
forces, energy, and gravitation.

e Apply the principles of mechanics, heat transfer, oscillations, waves, and electromagnetic
phenomena to understand physical systems and their properties.

e Analyze the interaction of matter with mechanical, thermal, acoustic, and electromagnetic
phenomena and relate these concepts to practical applications.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply the physical principles to describe the structure of matter from subatomic particles to atoms
and elements.

2. Analyze the nature of ionic, covalent and metallic bonding and correlate the type of bonding with the
mechanical, thermal and electrical properties of materials.

3. Interpret the relationship among heat, temperature and molecular motion to evaluate changes in
physical states and material properties.

4. Apply and verify the fundamental laws of force, motion, and energy conservation to explain
equilibrium, inertia, and gravitational effects in real-world systems.

5. Examine and model oscillations and wave phenomena including mechanical, sound and
electromagnetic waves to interpret energy transmission and resonance behavior.

6. Integrate and relate atomic, thermal, and mechanical principles to justify the behavior of materials and
their suitability for engineering applications.

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS5S | POG6 | PO7 | POS8 | PO9 |PO10 |PO11 |PSO1 |PSO2
CO1
CO2
CO3
CO4
CO5s
COo

NN W[ W[ N
[\

N W] W[ W[ W| W
e e Y e

Module 1

Atomic Physics 8 Hours
Origin of matter: Formation of atoms and elements (concept of nucleo synthesis). Sub-atomic particles and
charge interactions: Coulomb’s law. Atomic models: Thomson, Rutherford, Bohr, and QM concepts. Binding
energy of an electron — ionization potential.

Atomic Interactions and Material Formation 8 Hours
Origin and characteristics: Interactions of matter. Relationship of bond strength to mechanical, electrical, and
thermal properties. Formation of molecules and compounds: representation and valency. Crystal parameters -
defects and stability.

15
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Heat, Temperature, and Phases of Matter 7 Hours
Kinetic theory of gases: Ideal gas law and equation of state - Heat and temperature: thermal equilibrium —
specific and latent heat capacity - temperature scales. Expansion of solids, liquids, and gases: Phase transitions.
Modes of heat transfer: Conduction, convection and radiation.

Module 2

Forces, Energy and Gravity 7 Hours
Concept of force-mass-weight-inertia. Newton’s laws of motion: Linear and circular motion. Work-energy-
power. Potential and kinetic energy- conservation of energy. Universal law of gravitation: gravitational field
and potential energy. Density-mass-buoyancy-Archimedes’ principle- stability in fluids.

Oscillations and Wave Mechanics 8 Hours
Simple harmonic motion (SHM) — mathematical formulation-energy exchange. Damped and forced
oscillations-resonance conditions. Mechanical waves: longitudinal and transverse wave-characteristics.
Energy transport in waves: reflection-interference-diftraction. Sound waves: classification and application.

Introduction to Electromagnetic Waves and Matter Interaction 7 Hours
Generation and propagation of electromagnetic waves-spectrum-dual nature of light-interaction of light with
matter — absorption-transmission-reflection. Optical properties of materials: transparent-translucent-opaque.
Luminescence: phosphorescence and fluorescence.

Term Work Activity

GATE Questions, Quiz, Assignments, Presentations

Self-Learning

NPTEL Course
https://nptel.ac.in/courses

NPTEL link:
https://nptel.ac.in/courses/122103011

Theory 45 Hours

Total 45 Hours

Text Books:
1. Halliday, D. & Resnick, R. Fundamentals of Physics, 12th Edition, John Wiley & Sons, Inc., New
Delhi (2021).
References:
1. Verma, H. C. Concepts of Physics Vol. I, Bharati Bhawan Publishers, New Delhi (2022 reprint).
2. Young, H. D. & Freedman, R. A. University Physics with Modern Physics, Global Edition, 15th
Edition, Pearson, New Delhi (2024).
3. Tipler, P. A. & Mosca, G. Physics for Scientists and Engineers, 6th Edition, W. H. Freeman &
Company / Macmillan, New Delhi (2020).
4. Serway, R. A. & Jewett, J. W. Principles of Physics: A Calculus-Based Text, Sth Edition, Brooks/Cole
/ Cengage Learning India Pvt. Ltd., New Delhi (2012).
5. Feynman, R. P., Leighton, R. B. & Sands, M. The Feynman Lectures on Physics (Vol. I), New
Millennium Edition, Basic Books / Perseus Group, New Delhi (2011).

16
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26CH103 | Engineering Chemistry IZJ 11; l(; g
Prerequisite Assessment Pattern

Formation of elements CIA SEE Total
Sub atomic particles 40 60 100

Course Objectives:

e Develop a strong foundation in atomic structure, periodicity, bonding, and their influence on
material properties

e Examine energy conversion, electrochemical processes, corrosion, batteries, and fuel cells in
engineering applications.

e Compare advanced materials, polymers, nanomaterials, and composites for sustainable engineering
solutions.

e Correlate surface chemistry and computational modelling approaches with materials, reactions, and
engineering applications.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply atomic structure, electronic configuration, periodic trends, bonding and intermolecular forces
to interpret reactivity and properties of engineering materials

2. Apply concepts of energy conversion, corrosion, batteries, fuel cells, polymers, nanomaterials and
adsorption to evaluate material performance

3. Analyze relationships among structure, bonding, surface interactions, electrochemical processes and
advanced materials in sustainable engineering applications

4. Analyze chemical reactions, energy systems, materials behavior and corrosion processes using
surface chemistry principles and computational modelling approaches

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10| PO11|PSO1|PSO2
CO1 2 1 1
CO2 2 1 1 1
CO3 3 2 1 1 1
CO 4 3 2 2 1 1
Module 1
Atomic structure, periodicity and bonding 7 Hours

Quantum shells and orbitals — electronic configuration and stability — periodic table, trends and their influence
on reactivity — types of chemical bonds — intermolecular forces and their influence on material properties

Chemical Reactions and Energy Conversion 8 Hours
Chemical reactions and stability — types of reactions — energy changes in reactions. Electrochemical cells —
Electrode potential — corrosion as an electrochemical redox process: types, factors and prevention

Primary and secondary batteries — fuel cells — performance factors — solid-state and Na-ion trends — safety,
recycling and environmental aspects

Module 2

Advanced materials for engineering 6 Hours
Metals, ceramics and polymers — chemical perspective — Polymers: Thermoplastics — thermosets —

17
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conducting and biodegradable polymers — polymer composites. Nanomaterials: CNTs — graphene and
quantum dots. Future directions in sustainable material design

Surface Chemistry 5 Hours
Adsorption: Physisorption and chemisorption, isotherms (Freundlich, Langmuir). Catalysis: homogeneous,
heterogeneous and enzyme catalysis — Industrial examples

Computational Chemistry and Molecular Modelling 4 hours
Need and scope in engineering. Basic quantum methods — molecular modelling software and visualization.
Applications in chemical reactions, battery materials, corrosion and reaction pathways

Term Work Activity

Quiz, Assignments, Student seminar, case studies and models (Experimental
/Computational)

Self-Learning Activity

NPTEL Course
Electrochemical Energy Systems (Prof. S. Mitra, I[IT Madras)
NPTEL link - https://nptel.ac.in/courses/113106028

Corrosion (Prof. Kallol Mondal, IIT Kanpur)
NPTEL link - https://nptel.ac.in/courses/112104088

Composite Materials( Dr. P.C. Pandey, [ISc Bangalore)
NPTEL link - https://nptel.ac.in/courses/105108124

Foundations of Computational Materials Modelling (Narasimhan Swaminathan,
Indian Institute of Technology Madras)
NPTEL Link — https:/nptel.ac.in/courses/112106296

Heterogeneous Catalysis and Catalytic Processes
Indian Institute of Technology Delhi (NPTEL)
NPTEL Link — https://nptel.ac.in/courses/103102012

Total 30 Hours

Textbooks:
1. Thomas Engel, Maheswaramma and Chugh, Engineering Chemistry, First Edition, Pearson, 2026.
2. Jain, P. C. and Jain M, Engineering Chemistry, 17 th Edition, Dhanpat Rai Publishing Company (P)

Ltd, 2015.
3. Puri, Sharma, and Pathania, Principles of Physical Chemistry, Vishal Publishing Co, 48 th Edition,
2024.
References:

1. Frank Jensen, Introduction to Computational Chemistry, Wiley & sons, 3rd Edition, 2017.

2. S. Glasstone, An Introduction to Electrochemistry, 8 th Edition, East-West Press, Reprint, 2006.

3. Young and Lovell, Introduction to Polymers, 3rd Edition, CRC Press (Taylor & Francis imprint),
2011.

4. Michael F. Ashby, Hugh Shercliff and David Cebon, Materials: Engineering, Science, Processing
and Design, 4th Edition, Butterworth-Heinemann -an imprint of Elsevier, 2018.

5. https://avogadro.cc

6. https://orcaforum.kofo.mpg.de

18
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26GE002 | Basics of Electrical and Electronics Engineering g 3; l(; g
Prerequisite Assessment Pattern
Basic of Electric circuits CIA SEE Total

40 60 100

Course Objectives:

e To establish the fundamental concepts of electrical circuits, AC/DC networks, electromagnetic
induction, electrical machines, transformers, and electrical drives.

e To strengthen the ability to apply semiconductor device principles, rectifier circuits, and operational
amplifier concepts in basic electronic circuit applications.

e To familiarize learners with digital number systems, Boolean algebra, logic gates, adders, flip-flops,
shift registers, and counters for developing basic digital systems.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply Ohm’s law, Kirchhoff’s laws, and voltage/current division techniques to analyze DC and AC
electrical circuits and determine voltage, current, and power.

2. Analyze the construction, operating principles, and performance characteristics of DC machines,
transformers, and induction motors for electrical applications.

3. Examine the fundamentals, construction, and working principles of DC stepper motors, DC servo
motors, and BLDC motors for electrical drive applications.

4. Assess the characteristics and operation of semiconductor devices, including PN junction diodes,
BJTs, and MOSFETs, in rectifier and basic electronic circuits.

5. Utilize operational amplifier principles to implement basic analog circuits such as summing
amplifiers, differentiators, integrators, and voltage followers.

6. Design basic digital systems using number systems, Boolean algebra, logic gates, adders, flip-flops,
shift registers, and counters.

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS | PO9 | PO10 |PO11 |PSO1 |PSO2

CcOo1 3 2 2
CO2 3 3

CO3 2 2

CO4 3 3 2
CO5 3 2 3
CcOe6 3 3 3

Module 1
ELECTRIC CIRCUITS 8 Hours

Voltage, Current, Electromotive force, Resistance, Power & Energy, Ohms law and Kirchhoff’s Law -Series
and Parallel circuits - Voltage division and Current division techniques - Generation of alternating emf - RMS
value, average value, peak factor and form factor- Real, reactive and apparent power.
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DC AND AC MACHINES 8 Hours
Law of Electromagnetic induction, Flemings Right & Left hand rule- Induced emf - Self and Mutual
Inductance —DC Generator, DC Motor- Construction - Working Principle- Single Phase Transformer -
Alternator — Capacitor start - Capacitor run Single phase induction motor, Three Phase Induction Motor -
Construction - Working Principle.

ELECTRICAL DRIVES 7 Hours
Fundamentals of Electrical Drives - DC stepper motor - DC servo motor - BLDC Motor - Construction -
Working Principle

Module 2

SEMICONDUCTOR DEVICES 8 Hours
Characteristics of PN Junction diode - Half wave and Full wave Rectifiers - Bipolar Junction Transistor -
Operation of NPN and PNP transistors- Introduction to MOSFET, their structures operations, and -V
characteristics.

INTEGRATED CIRCUITS 7 Hours
Introduction to ICs - Operational Amplifiers - Op-Amp characteristics - Summing Amplifier - Inverting and
Non-inverting amplifier - Voltage follower - Differentiator and integrator.

DIGITAL ELECTRONICS 7 Hours
Binary number system - Boolean algebra - Logic gates — Adders - One-bit memory - Flip-Flops (SR, JK)
- Shift registers - Asynchronous counter.

Term Work Activity

GATE Questions, Quiz, Assignments, Presentations, Seminars, Field Visit, Case
study,

Self-Learning Activity

NPTEL Course

https://nptel.ac.in/courses/108108076

NPTEL link:
https://onlinecourses.nptel.ac.in/noc24 eel17/preview
https://onlinecourses.nptel.ac.in/noc24 eel06/preview

Theory 45 Hours

Total 45 Hours

Text Books:
1. S.K.Bhattacharya,”Basic Electrical and Electronics Engineering”, Pearson India Education Pvt. Ltd,
2023.
References:
1. T.K. Nagsarkar and M. S. Sukhija, Basic of Electrical Engineering, Oxford University Press, 2017.
2. Smarjith Ghosh, Fundamentals of Electrical and Electronics Engineering, Prentice Hall (India) Pvt.
Ltd., 2010.
3. A. Sudhakar, Shyammohan S Palli, Circuits and Networks Analysis and Synthesis, Tata McGraw
Hill, 2025.
4. Floyd T.L., Buchla D.L., “Electronics Fundamentals: Circuits, Devices and Applications”, 8th
Edition, 2024
5. R.S. Sedha, A Textbook of Applied Electronics, S.Chand& Company Ltd, 2013.
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26GE005 Problem Solving Using C g 3; l(; g
Prerequisite Assessment Pattern
Basic Mathematics CIA SEE Total
40 60 100

Course Objectives

e Tounderstand the basics of algorithmic problem solving using flowcharts and pseudocode.
To learn the structure of a C program, its data types, operators, and expressions.

e To solve problems using control structures, arrays, and string handling functions.
e Touse functions, recursion, and pointers for modular and efficient programming.
e To do file operations in C using structures, unions, and streams.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply the principles of problem-solving and algorithm design to formulate computational solutions.
Develop simple programs using fundamental C syntax, operators, and control statements.
Use arrays, strings, and functions to create modular and reusable code for data processing tasks.
Implement pointers and dynamic memory management to optimize program flexibility and efficiency.
Construct programs using structures, unions, and file operations for practical engineering applications.
Design and debug real-world computational problems through modular, well-documented C
programs.

SNk

Articulation Matrix

COs PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 |PO10 | PO11|PSO1|PSO2
CO1 2 2 1

CO2 2 2 1 2 1

Co3 2 2 2 1 2 1

CO4 2 2 2 1 1

CO5 3 2 3 3 2 1 2 2 1

CO6 3 2 3 3 2 1 3 3 1

Module 1
Problem Solving and Algorithms 8 Hours

Problem solving and algorithmic thinking- Algorithms-Definition, Characteristics and examples,
flowcharts- symbols, conventions, and illustrations, Pseudocode and structured representation, Steps in
program development, Overview of compilers and the C programming environment (edit — compile —

execute).

C Programming Basics 7 Hours
Structure of a C program, Tokens, keywords, identifiers, data types, variables, and constants, Operators and
expressions, Input/output functions: printf(), scanf(), Type conversion and precedence rules, Debugging
techniques and handling syntax errors.

Control Structures, Arrays and Strings 8 Hours Decision
making: if, if—else, nested if, switch — Looping: while, for, do—while — Loop control statements: break, continue
— Nested loops and example programs — One-dimensional and two-dimensional arrays: declaration,
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initialization, traversal — Concept of multi-dimensional arrays — Character arrays — Strings and string library
functions — String processing applications.

Module 2

Functions and Modular Programming 8 Hours
Concept of functions and modular programming, Function definition, declaration, prototypes, Parameter
passing: call by value and call by reference, Recursion, Storage classes (auto, static, extern, register)

Pointers and Dynamic Memory 7 Hours
Pointers and pointer arithmetic, Relationship between arrays and pointers, Pointers to functions, Pointers -
function arguments, Dynamic memory allocation: malloc, calloc, free, realloc.

Structures, Unions and File Handling 7 Hours
Structures: definition, initialization, arrays of structures, nested structures, Pointers to structures, Unions:

definition, initialization, and difference from structures, Enumerated data types (enum), File handling: concept

of files and streams, file operations, reading/writing text and binary files, error handling.

Term Work Activity

Micro projects, PS Assessment and Programming Assignments

Self-Learning Activity

SWAYAM /NPTEL:
Prof. AnupamBasu, Problem solving through Programming in C, IIT
Kharagpur,2025, https://nptel.ac.in/courses/106105171.

Prof. SatyadevNandakumar, Introduction to Programming in C, NPTEL Online
Course, Indian Institute of Technology Khanpur, 2025,
https://onlinecourses.nptel.ac.in/noc25_cs119/preview.

Theory 45 Hours
Tutorial - Hours
Total 45 Hours
Text Book:
1. Kernighan, B. W. and Ritchie, D. M., The C Programming Language, Prentice Hall, 2nd Edition,
USA, 2023.

2. ReemaThareja, “Programming in C”, Oxford University Press, Second Edition, 2016.

References:
1. Schildt, H., C: The Complete Reference, McGraw Hill, Latest Edition, USA, 2018.

2. Kanetkar, Y. P., Let Us C, BPB Publications, Latest Edition, India, 2025.

3. Byron S. Gottfried, “Schaum’s Outline of Theory and Problems of Programming with C”, McGraw-
Hill Education, 1996.

4. PradipDey, Manas Ghosh, “Computer Fundamentals and Programming in C”, Second Edition,
Oxford University Press, 2013.

5. Anita Goel and Ajay Mittal, “Computer Fundamentals and Programming in C”, 1st Edition,
Pearson Education, 2013.
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26HS001 COMMUNICATIVE ENGLISH % : 12’ g
Prerequisite Assessment Pattern
Basic Communication & Writing skill CIA SEE Total
50 50 100

Course Objectives:

e  Develop students’ ability to communicate effectively and professionally using accurate and
appropriate English.

e  Enhance students’ skills in descriptive and narrative forms of communication.

e  Develop active reading and comprehension skills through exposure to authentic English texts.

Course Outcomes (COs)

At the end of the course, students will be able to
1. Express themselves in a professional manner using error-free language
2. Express in both descriptive and narrative formats
3. Understand and make effective use of the English Language in Business contexts
4. Actively read and comprehend authentic text

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 |PO10|PO11|PSO1|PSO2|PSO3
co1 2 3 2
CO2 2 3 2
CO3 2 3 2
CcO4 2 3 2
COs 2 3 2

Module 1
Communication Process 5 Hours

Listening —formal & informal conversations - Speaking —Self introduction— speaking on given topics &
situations — recording speeches and strategies to improve - Reading - Reading comprehension — skimming/
scanning/ predicting — question & answers — objective and descriptive answers - Writing — paragraph writing,
personal notes - Language Development- single word substitutes, compound words- conditionals

Language Mechanics 5 Hours
Listening —Interviews — Extensive speech on current affairs - Speaking — Role plays- describing a simple process
—asking and answering questions - Reading — critical reading — finding key information in a given text — ideation
mind mapping - Writing - dialogue, instructions, process description - Language Development — writing single
sentence definitions, sequence words, synonyms & antonyms.

Module 2
Narration and Summation: 5 Hours
Listening - TED talks - popular speeches and presentations, Motivational speeches - Speaking - imprompty
speeches, Debates and discussion -Reading - articles — magazines - Writing — review writing, channel conversion
— bar diagram/ table, poster/ picture interpretation- Language Development — modal verbs, collocations, 21st
century vocabulary
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Practical 30 Hours
Listening

Practice listening, speaking, pronunciation, and non-verbal communication in lab activities.
Summarize interviews, news, or expert speeches.

Summarize TED Talks, speeches, or presentations, noting purpose, tone, and techniques.

Speaking

Deliver short talks, presentations, or speeches on current issues and professional communication.
Role-plays, process descriptions, and Q&A practice.

Impromptu speeches, debates, and group discussions on current or social issues.

Reading

Create podcasts, mind maps, infographics, or record speeches for micro-projects.

Identify main ideas and create mind maps.

Identify main ideas, supporting evidence, and author’s viewpoint from articles or excerpts.

Writing

Complete written tasks like paragraphs, comprehension, process descriptions, and poster/picture
interpretation.

Write dialogues, instructions, or process paragraphs.

Reviews, chart-to-paragraph conversions, and poster/image interpretations.

Language Development

Prepare group reports and reflections from industrial or field visits.

Practice definitions, connectors, synonyms, and antonyms.

Practice modal verbs, collocations, and 21st-century vocabulary.

Term Work Activity

Technical Article Analysis, Mind Mapping, Interview Script, TED Talk review

Self-Learning

1. MOOC: NPTEL “Developing Soft Skills and Personality” or equivalent.
NPTEL link: https://nptel.ac.in/courses/109104107

2. Online Module: Complete an NPTEL or Spoken Tutorial and submit the
certificate or a 150-200 word summary.
NPTEL link: https://onlinecourses.nptel.ac.in/noc26_hs74/preview

3. MOOCs: Complete an Nptel online module; submit certificate or
summary. NPTEL link:
https://onlinecourses.swayam?.ac.in/e-learning/preview/cec26_hs08

4. Online Module: Coursera / Swayam / FutureLearn on Communication
Skills.
NPTEL link: https://onlinecourses.swayam?2.ac.in/e learning/preview/aic21 |

5. Spoken Tutorial: [IT Bombay English Communication. TED Talk: 200-
word reflection on strategies learned.

6. TED Talk: 200-word reflection on strategies learned.
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Theory 15 Hours‘
Practical 30 Hours‘
Total 45 Hours

Textbooks:

2008.
References:

2007.

Learning India Pvt. Limited, 2018.

1. A Course in Technical English, D. Praveen Sam and K.N. Shoba, Cambridge University Press, 2020
2. Anderson, Paul V. Technical Communication: A Reader — Centered Approach. Cengage, New Delhi,
1. Smith-Worthington, Darlene & Sue Jefferson. Technical Writing for Success. Cengage, Mason, USA,

2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford, 2007.
3. Chauhan, Gajendra Singh and et.al.Technical Communication (Latest Revised Edition). Cengage
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26HS002 s Iy % g l(; f
Prerequisite Assessment Pattern

Understanding of Indian and Regional CIA SEE Total
History/Culture 40 60 100

Course Objectives

e LTS augeumm, LicvorLIM(H LDMMID LOTLSE06T 315 6v.
o FLOILDFTSHETET &FTHEMETSHET LDMMILD LTI 61L& 606 3 Ml&56v.
e 0T WFLI6T & QUIHEMLD Q& TeooT(H) ML LIMTHISHTESH6.

Course Outcomes (COs)

At the end of the course, students will be able to

1. @bHwmelley  2.61em QUMY LvaImEHSS6Temnmeml  aleTé:sH,  Symaill
QumlsemerTu]b aummler FmLiLMFBIGem6TW D GMOILLNG6eUT.

2. Hemev  alemigRuUler  urfleoorTnGens  SHHEHELTS -alleTsSH,  Umenm
eallumseafledphg Befeor SMHUBIGETIT gMOLULL (WNEHW  LDTMHMHIS 6T
T(HSHHEHHTL(heul.

3. allemeTwimL(h&6m Wmmid urywuflu eflemerwml (G &eT LieorLTL(h G UL &Hem6rT
QIETISSH6 LDMHMILD FENG @MHMIENLNEMUI 2_(HEUTEH G 6UFH 6V QO 85mevor(H 66T LIS 6meor
LU16)| Q&FWeIT.

4. FMHIG HTVSFHO @UHHS H6vedl IMHMID qWSSMIE] (NEMSEET LDMMID eumnledr
SMHHSMS alleumH LILIT.

Articulation Matrix
COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 |PO10|PO11|PSO1|PSO2|PSO3

CO1
CO2
CO3
CO4
COS5

W | W [W|W | W
W W [W|W | W
NN (NN
NN [N

VG - |

QS LHMID GevsH WD 3 Hours

@BpHW Qrhls GO WwUBIGET - Hrmelll Qml&seT -5ID @@ QFLQWTLY — Sl
QFANVERLMEET - FHE @EVSHERWSHET FLWSFFTIUDMD SHTenn — FHIS
@QEVERWSH LRTHL MDD - FHEHGMETIev CLoeumeoTenln H(IHSHIHEH6T —~&LIlLD
sTUNwWRIsGET, SUlN&ESEHe FoTT QUTEHES FLWBI&GN HTHSED- LSS
@6VEHWILD, QLLDAITTESET LOMMILD HITWIETLOTTSH6T — FlMmlev &S Mg 6T -5 LLSl6L heaTeor
QEVERWSHT auemiFd -sWld @evsHw  eemiFAulled UTFHWTT  WHMILD
LTI &TFeT o8 Cuimfler LimkigerlliL

LY -Umenm el WnkgeT (g6 HeTer el lkiIsG6r eueny- AMLSSGEemev 3 Hours
ODEQLITET FlemevsseT- LIPBIGIQUilerd wmmild elfseT SWMfléa@n engelenerLl
QUMTIHLG6T QUITDMN&GET- CHT QFUWIWID SHemev-gr(hlLnetor FMHLIMIG6T- BTL(HLIL M
Q& UIaIMISG6T- Gl pemeTuiey H[peuaTEballT Flemev- @) & &S [Ha&6T- L([HSMHISLD,
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Lenm, efemevor, WML, BISeVaITLD- SOlpIsefler Fepnds QUTHETTSTY aurpaiey
Gamullevaserfledr LIMIG

BTLGOLILME &Hem6uaeT LnMmid 651y eSlemerr i mL (b &6l 3 Hours
QBMHEES, &ISTLLL, efleoaliuml®, SHeoflwmear Fads, @uUieumlLLD,
GameLmemel  Fnggl,  HFeolburmliLwd,  euerfl, yedwmlLld-  sullpisserfleor
aflemerwimL(H&s6lT.

SIS - Il

S0 T& 66T Hemevords C& L LIMH & 6T 3 Hours
SUNEHESH T STaUTHIGEHD  aleumGHEbD- QFHTSTUNWM MM FhIs
QEEHWSH &L boHmIb LUm  CaTLUumh&eT-  sSulprser  Gummmilw
SMECHETLUTH FMHIsG HTUHEHN SUUPESHe awsiHsMlaln &eveilld-&Fhigameu
B&IHIGEHLD SIenMNGHBISEHLD- Fhis HTeVESEH 60 FHMINGE LDMHMID @ME &GS -HL 6V
&LIHS BT &eflev GFmpiaerfler GQeumm

AQBHHW CHFAW WS LMHMID @)HSH W LIetoTUTL LM & &L Taserfleor

LI g el 3 Hours
@bpH W allbhsemevll GUMfleL LAl T&erfler ki@ -@bHwmeler LHLGH serflev SLilLd
LIeooTLML Q60T &MHSHLD- Swniflumemsg @ussn- @hHWw WImHSSusEHe F55
LD(HSSISTET LIBIG- HV0ILH&H6T- MEQUIWESS LI H6T- SO L& S8 Hisereor
IF&F QUTeVTm

Term Work Activity

Assignments, Case Study

Theory | 15 Hours

Total | 15 Hours

LIITL BI6V&6IT:
1. sOIDF DT - (NemeoTelT . LL,LIMevedr VRB LISILILIGID (VRB PUBLISHERS PVT LTD), 6/50,
QeUBIGECLET B&T 1-aU8 & @, N ([HSLDUTESLD, GF6aTener - 600 092.

LITIJemeu BIT6L S 6T:

1. SLOLPTEET6T Fens aUTLD&em & (Social Life of Tamils) - ((nemeoTed [ &.8. LIl eTemer (TNTB,
ESC tommith RMRL @&l uwleummledr sal () Qeuefluf®) - (215560 2_6Tens)

2. UOILLTSHETIET Fens aUMDGHMS - QFaallulsy &Teuld (Social Life of the Tamils - The
Classical Period) - (tpemeoteuy & FmIGTTCas (Qaleflui®): 2 v&Hs SIPTITUIFS
L agh)

3. slpF&serfler augeummmiLt LimyLbuflwid (Historical Heritage of the Tamils) - (D 60Y60TEUT
F.al. SUNTwenfllwer, (wenermall &.8). HGETUEHESETSH (Qeusaflui®h): 2 ev&Hs
SUPTImI&Es Blmiealerid)

4. @BHUWLI LeooTUTLI9M&S SlpTsserfler LmigefllLgeT (The Contributions of the
Tamils to Indian Culture) - (pemeoTauly L0, uemFInG) (Qeueflui®): 2_ev&:s SLAPMTFTUIGFS
b 16U 6DTLD)

5. BL01q - ‘emelemnd BH&HHMIUWIL FHIGSHT &Y BMSHFGM (Keeladi - 'Sangam City
Civilization on the banks of river Vaigai) (8aL_() G eueflui®): Q& meuedlwich lemm mmiLh
SLBHTEH LML BT MM &HeldF CoFemalser &Hpsd, SDLBTH) @bHS U
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QUIVTMHM U6 &6T - SUILDBTLIGME&Tr FMUIL&SGMILILL6T (Studies in the
History of India with Special Reference to Tamil Nadu) - (WemeoTeuly &.8%. LileTemer
(QeuefluS®: Brev TS flwr)

. QuU®enB BISKlsIN (Porunai Civilization) - (Bal (R Qeueflui®): Q& mevedluicy Sienm
WMHoID SOILBTH LITL BT LDMHMILD SHeVelF CFeameudeT &HLpsn, SLILBITH)

. BI&Hlall Lweoord: AbS (NS6V emelend auem (Journey of Civilization: Indus to
Vaigai) - @0T. LIMTeL & Haqeoredt (Qauerfluf(®): RMRL) — LITFem6) HIT6V..
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26PS108 | PHYSICAL SCIENCE LABORATORY - PHYSICS I(; g 12) (1:
Prerequisite Assessment Pattern
Principles of interference and diffraction of light. CIA SEE Total
Characteristics of laser light. 60 40 100
Skills in data observation, measurement, and
error calculation.

Course Objectives:

e Develop proficiency in using precision instruments to accurately measure dimensions of engineering
materials.

e Determine mechanical and optical properties of materials through systematic experimental methods
and analysis.

e Characterize semiconductor and solar cell performance using electrical measurements and graphical
analysis techniques.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Demonstrate the ability to measure and record physical parameters such as radius, diameter, thickness,
and refractive index.

2. Determine and analyze mechanical properties like Young’s modulus, rigidity modulus, and moment
of inertia.

3. Investigate optical phenomena to measure thickness, wavelength, and particle size using interference
and diffraction methods

4. Analyze [-V characteristics and energy band gap to evaluate performance parameters of solar cells
and PN junction diodes.

5. Interpret and apply experimental data to understand material behavior and solve engineering
problems.

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11|PSO1 | PSO2
CO1 2 1 1 1 1
CO2 2 1 1 1 1
CO3 2 1 1 1 1
CO4 2 1 1 1 1
CO5 2 1 1 1 1

Module 1 (Any three experiments)

9 Hours

Experiment 1

Assess the physical parameters (radius, diameter, and thickness) of various engineering materials using
precision instruments like the screw gauge, vernier caliper, and travelling microscope

Experiment 2

Determine the moment of inertia of a given disc by torsional oscillations and evaluate the rigidity modulus of
the material of the suspension wire

Experiment 3
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Apply the non-uniform bending method to determine the Young’s modulus of a uniform bar and analyze its
mechanical properties for engineering applications.

Experiment 4

Analyze the thickness of a thin sheet or wire by observing the interference pattern in an air-wedge arrangement

Module 2 (Any two experiments)

6 Hours

Experiment 5

Evaluate the wavelength of a laser source and assess the size of the given micro-particles (Lycopodium
powder) using appropriate experimental techniques

Experiment 6

Determine the efficiency of a solar cell by experimentally plotting its current-voltage (I-V) characteristics
curve.

Experiment 7

Measure the characteristics of a PN junction diode to determine the energy band gap of the semiconductor
material.

Experiment 8

Investigate the refractive indices of a glass slab and water by measuring their apparent thickness using a
travelling microscope.

Self-Learning Activity

NPTEL Course: NOC: Experimental Physics I, Prof. Amal Kumar Das
NPTEL link https://onlinecourses.nptel.ac.in/e-learning/preview/noc20 phl6é
NPTEL Course: NOC: Experimental Physics II, Prof. Amal Kumar Das
NPTEL link: https://onlinecourses.nptel.ac.in/e-learning/preview/noc24 ph06

Practical 15 Hours

Total 15 Hours

Text Book:
1. Knight, R. D., “Physics for Scientists and Engineers: A Strategic Approach with Modern Physics,”
4th Edition, Pearson, 2017.
Reference:
1. Prakash, I., Ramakrishna, “A Textbook of Practical Physics,” 11th Edition, Kitab Mahal, 2011.
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26PS108 Physical Science Laboratory - Chemistry I(; g 12) (1:
Prerequisite Assessment Pattern

Atomic structure CIA SEE Total
Redox reactions 60 40 100

Course Objectives

e Apply suitable instruments and techniques to determine chemical properties of water, metals, and
effluents.

e Analyze experimental data to determine concentrations, hardness, acidity, corrosion, adsorption, and
electrochemical properties.

e Analyze experimental results using calculations and software to identify chemical behavior and
stable structures.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply electrochemical techniques to determine cell EMF, conductivity and concentration of iron
present in the given water samples

2. Apply analytical technique to identify the chromium concentration in industrial and environmental
samples

3. Apply the principles of surface chemistry and adsorption to assess the adsorption ability of activated
charcoal in the removal of heavy metals (such as chromium or nickel) from aqueous solutions

4. Analyze the quality of given water sample by measuring hardness/pH and interpret their suitability
for domestic use.

5. Analyze the corrosion in concrete TMT bars and determine Fe?* content in mild steel alloys to evaluate
material degradation

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 |PO10|PO11 PSO1|PSO2
CO1 2 1 2 1 1
CO?2 2 1 1 1 1
CO3 1 2 2 1
CO4 2 2 1 1 1
COS 2 1 1 1

Module 1 (Any three experiments)
9 Hours
Experiment 1
Construction of a simple electrochemical cell (Cu—Zn) and measurement of its potential.

Experiment 2
Assess the adsorption ability of activated charcoal in heavy metal (chromium/nickel) removal

Experiment 3
Determine the amount of electrolyte present in the industrial effluent by conductometric titration

Experiment 4
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Redox titration: Potentiometric Analysis of iron (Fe**) present in the given water sample using KMnO4

Module 2 (Any two experiments)
6 Hours
Experiment 5
Estimation of Hardness in water sample by EDTA method.

Experiment 6
Determination of acid content by measuring pH (Use pH Meter)

Experiment 7
Evaluate the corrosion percentage in concrete TMT bars.

Experiment 8
Investigate the amount of Iron (Fe?") in a mild steel alloy sample using a spectrophotometer.

Experiment 9
Visualize the geometry of the given molecule and identify the stable structure using software tools.

Self-Learning
NPTEL Course: NOC: Water Quality Management Practices, Prof. Gourav Dhar
Bhowmick IIT Kharagpur
NPTEL link: https://nptel.ac.in/courses/126105335

NPTEL Course: Elementary Electrochemistry, Prof. Angshuman Roy Choudhur,
IISER Mohali
NPTEL link: https://onlinecourses.nptel.ac.in/noc23 cyl19/preview

Practical 15 Hours
Total 15 Hours

Textbook:

1. Vogel, A. L., Vogel’s Textbook of Quantitative Chemical Analysis, 6th Edition, Pearson,2009
References:

1. Skoog, West and Holler, Fundamentals of Analytical Chemistry, 10th Edition, 2022
Fontana, M. G., Corrosion Engineering, 4th Edition, 2017.
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26GE006 C Programming Laboratory I(; 3; 12) (1:
Prerequisite Assessment Pattern
Fundamental mathematics CIA SEE Total

60 40 100

Course Objectives

e Tounderstand problem solving through flowcharts, pseudocode, and the C compilation process.
To learn to write programs using operators, decision-making, and looping constructs.

e To implement programs using arrays, matrices, and string library functions.
e To use functions, recursion, pointers, and dynamic memory allocation in programs.
e To do file operations in C using structures and unions for real-world applications.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply algorithmic problem-solving techniques and fundamental C programming constructs to
develop programs using operators, decision-making and looping constructs.

2. Develop C programs using arrays, matrices and string processing techniques to manipulate and
process data.

3. Implement modular C programs using functions, recursion, pointers and dynamic memory allocation
techniques.

4. Construct C programs using structures, unions and file handling techniques to manage structured and
persistent data.

Articulation Matrix

COs PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 |PO11|PSO1|PSO2

CO1 2 2 3 1 3 2

CO2 2 2 3 1 3 2

CO3 2 2 3 1 3 2

CO4 2 2 3 1 3 2

Module 1
Experiment 1 3 Hours
Problem-solving using flowcharts and pseudocode
Experiment 2 3 Hours
Simple programs using arithmetic, logical, and relational operators.
Experiment 3 3 Hours
Programs using decision-making and looping constructs.
Experiment 4 3 Hours
Programs using arrays and matrices
Experiment 5 3 Hours
String manipulation programs using library functions
Module 2

Experiment 6 3 Hours
Programs with user-defined functions and recursion
Experiment 7 3 Hours
Implementation of pointer-based programs (arrays and functions).
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Experiment 8 3 Hours
Dynamic memory allocation programs
Experiment 9 3 Hours
Programs using structures and unions.
Experiment 10 3 Hours
File handling — reading, writing, and updating text/binary files.

Practical 30 Hours

Total 30 Hours
References:
1. Kernighan, B. W. and Ritchie, D. M., The C Programming Language, Prentice Hall, 2nd Edition,
USA, 2023.

2. Schildt, H., C: The Complete Reference, McGraw Hill, Latest Edition, USA, 2018.
Kanetkar, Y. P., Let Us C, BPB Publications, Latest Edition, India, 2025.
Thareja, R., Programming in C, Oxford University Press, Latest Edition, India, 2024.

v
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Differential Equations and Transforms L T P C
26MA201 (For B. Tech- Agri and Biotech) 3
Prerequisite Assessment Pattern
Linear Algebra and Vectors, Complex Numbers and CIA SEE Total
Basic Algebra, Calculus 40 60 100

Course Objectives:

At the end of the course, students will be able to:

e Develop proficiency in solving higher-order linear differential equations and applying Fourier
and Laplace transforms to engineering problems.

e Understand the fundamental concepts and properties of Fourier, Laplace, and Z-transforms
for analyzing continuous and discrete systems.

e Apply transform techniques, particularly Laplace and Z-transforms, to solve ordinary
differential equations, initial value problems, and difference equations in practical
applications.

Course Outcomes (COs)

At the end of the course, students will be able to
1. Analyze and solve higher-order linear differential equations with constant coefficients in engineering
applications.
Apply Fourier Transforms to analyze non-periodic functions in practical applications.
Use Laplace Transforms to solve ordinary differential equations and initial value problems.
Explain the concept of Z—Transform and its fundamental properties.
Determine the solutions of difference equations through Z transforms.

AEE il

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY |PO10 | PO11 [PSO1 |PSO2
CO1 1 3
CO2 2 3
CO3 2 3
CO 4 3 3
COS5 1 3
Module 1
Linear Differential Equations 12 Hours

Homogeneous linear ordinary differential equations of second order, linearity principle, general
solution- Particular integral — Operator method — Solution by variation of parameters — Method of
undetermined coefficients — Homogenous equations of Euler—Cauchy and Legendre’s type — System
of simultaneous linear differential equations with constant coefficients.

Fourier Transforms 11 Hours
Fourier integral theorem- Fourier transform and inverse Fourier transform- Sine and cosine
transforms - Properties - Transforms of simple functions - Convolution theorem — Parseval’s identity

35



B.Tech. Biotechnology
Bannari Amman Institute of Technology | Regulations 2026

Module 2

Laplace Transforms 12 Hours
Laplace transform: Existence of Laplace transform- Properties of Laplace transform-Laplace transform of
periodic function. Inverse Laplace transform: Properties of inverse Laplace transform-Partial fraction method
— Initial and final value theorems- Convolution- Application of Laplace transform to solve ordinary differential
equations with constant coefficients- Solutions of simultaneous differential equations by Laplace transforms
techniques.

Z- Transforms 10 Hours
Z-Transform - Properties - Inverse Z-transform - Convolution method- Partial fraction method - Initial and
final value theorems - Solution of difference equations using Z-transform.

Term Work Activity

GATE Questions, Quiz, Assignments.

Self-Learning Activity

NPTEL Course

Linear Differential Equations

NPTEL link:

https://onlinecourses.nptel.ac.in/noc22 _ma72/preview
NPTEL Course

Transforms

NPTEL link:

https://nptel.ac.in/courses/111106111

Theory 45 Hours
Tutorial 15 Hours
Total 60 Hours

Text Books:
1. B.S Grewal, Higher Engineering Mathematics, Khanna Publisher, 45" Edition, 2024.
2. J. Stewart, Essential Calculus, Cengage, 2nd edition, 2017.
References:
1. Erwin Kreyszig, Advanced Engineering Mathematics Wiley, 10th edition ,2015.
2. Richard E., Williamson Introduction to Differential Equations and Dynamical Systems, McGraw
Hill Companies Inc, 1997.
3. Michael Greenberg, Advanced Engineering Mathematics, 2/e, Pearson, 2018
4. George B.Thomas, Maurice D. Weir and Joel Hass Thomas Calculus, 13/e, Pearson Publishers,
2013.
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. . L T P C
26PH202 Materials Science 3 5 : 3
Prerequisite Assessment Pattern
Understand the concepts of electric charge, current, CIA SEE Total
magnetism, radiation-matter interaction, charged particle 20 60 100
behavior and atomic structure of materials.

Course Objectives:

e Understand the principles of electrostatics, electricity, magnetism, optics, quantum mechanics and
solid-state physics.

e Apply the laws of electromagnetism, optics and quantum mechanics to solve basic engineering
problems.

e Analyze the electrical, optical, magnetic, and quantum properties of materials and their applications
in modern technology.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply electrostatic principles to determine electric field, potential, and energy in simple
charge configurations.

2. Explain the behavior of magnetic materials and apply laws of electromagnetic induction to
real-world systems.

3. Analyze and interpret optical phenomena including interference, diffraction and polarization
for engineering applications.

4. Interpret and apply quantum principles to explain the microscopic behavior of particles and
energy quantization.

5. Relate the electronic and structural properties of semiconductors and modern materials to
their technological applications.

Articulation Matrix
COs | PO1 | PO2 | PO3 | PO4 | POS | POG6 | PO7 | POS | PO9 [PO10|PO11|PSO1 |PSO2
CO1 3 2 1
CO2 3 3 2 1
CO3 3 2 3 2 1
CO4 3 3 2 1
CO5s 2 - 3 3 1 3
Module 1
Electrostatics 8 Hours

Electric charge-field-potential. Gauss’s law and its applications. Electric flux-field due to charge
distributions-line, plane, and sphere. Capacitance and energy storage: parallel plate and spherical
capacitors. Dielectric constant-polarization-displacement current.

Current Electricity 8 Hours
Electric current-drift velocity-mobility-current density. Ohm’s law-resistivity temperature
dependence of resistance. Kirchhoff’s laws and applications in resistive networks. RC circuit —
charging and discharging of capacitors-time constant.
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Magnetism and Electromagnetic Induction 7 Hours
Magnetic field: Biot—Savart law-Ampere’s circuital law. Classification of magnetic materials-
magnetic domains: B—H curve and hysteresis. Faraday’s and Lenz’s law: Eddy currents and
applications. Inductance — self and mutual-transformers and energy in magnetic fields

Module 2

Optics 7 Hours
Interference: Air wedge-Newton’s ring-Michelson interferometer. Diffraction: Single slit- diffraction
grating-resolving power. Polarization: Plane-circular-elliptical-applications. Optical fibers:
Principle-numerical aperture-applications in communication.

Quantum Mechanics 8 Hours
Blackbody radiation-photoelectric effect-Compton effect. De-Broglie hypothesis-Davisson—Germer
experiment. Schrodinger wave equation — physical interpretation-particle in a one dimensional-box.
Quantum tunneling-application in electronic devices.

Solid State and Modern Materials 7 Hours
Band theory of solids: Conductors-semiconductors-insulators. Semiconductor: Types-Fermi level
and conductivity. Superconductor: Types-properties-applications. Nanomaterials — properties and
applications.

Term Work Activity

GATE Questions, Quiz, Assignments, Presentations

Self-Learning

NPTEL Course
https://nptel.ac.in/courses

NPTEL link:
https://nptel.ac.in/courses/113107078

Theory 45 Hours
Total 45 Hours
Text Books:
1. William D. Callister Materials Science and Engineering: An Introduction, 6" Edition, John Wiley &
Sons, 2003.
References:
1. Halliday, D. & Resnick, R. Fundamentals of Physics, 12th Edition, John Wiley & Sons, Inc., New
Delhi (2021).

2. Verma, H. C. Concepts of Physics Vol. I, Bharati Bhawan Publishers, New Delhi (2022 reprint).

3. Young, H. D. & Freedman, R. A. University Physics with Modern Physics, Global Edition, 15th
Edition, Pearson, New Delhi (2024).

4. Tipler, P. A. &Mosca, G. Physics for Scientists and Engineers, 6th Edition, W. H. Freeman &
Company / Macmillan, New Delhi (2020).

5. Serway, R. A. & Jewett, J. W. Principles of Physics: A Calculus-Based Text, 5th Edition, Brooks/Cole
/ Cengage Learning India Pvt. Ltd., New Delhi (2012).

6. Feynman, R. P., Leighton, R. B. & Sands, M. The Feynman Lectures on Physics (Vol. I), New
Millennium Edition, Basic Books / Perseus Group, New Delhi (2011).
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L T P C
26BT203 Principles of Biochemical Engineering 3 0 0 3
Prerequisite Assessment Pattern
Basic Concepts of Chemistry, physics, mathematics and CIA SEE Total
Biology for Engineers 40 60 100
Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply the principles of stoichiometry, material, and energy balances to analyze and solve problems
in biochemical and chemical process operations such as distillation, evaporation, drying, and recycle
systems.

2. Apply thermodynamic variables, phase diagrams, and heat effects to evaluate energy transformations
and thermal behavior in biochemical processes.

3. Analyze reaction kinetics, temperature dependence, and fundamental heat and mass transfer
mechanisms to understand and model biochemical reaction systems.

4. Analyse mixing and agitation processes by comparing flow patterns, power requirements, and
mixing—reaction interactions in different bioreactor configurations.

5. Evaluate bioprocess operations by assessing rate laws, filtration and sedimentation performance, and
selecting suitable equipment for efficient and sustainable biochemical production

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS | PO9 PO10 |PO11 [PSO1 |PSO2

COo1 3 3 2 2 1

CO2 3 3 3 3 2

COo3 3 2 3 3 2 1

CO4 2 2 3 3 2 1 2

CO5 2 3 3 3 3 2 2

Module 1
Stoichiometry and Thermodynamics 5 Hours

Scope of biochemical engineering; Stoichiometry of reactions, yields, and conversions; Basic chemical
calculations - mole, weight & volume percentage; Basic thermodynamic variables and phase diagrams.

Material and Energy Balance 5 Hours
Material Balance without Chemical reaction - distillation, evaporation, drying; recycle, bypass and purging
operations; Energy balance - Sensible heat, latent heat; Heat capacity, heat effects, and simple biochemical
process examples.

Reaction in Biological Systems 5 Hours
Reaction orders; rate laws; temperature laws; Heat and mass transfer fundamentals in biochemical systems

Module 2

Mechanical Operations in Biochemical Systems 5 Hours
Properties of particulate solids, Screening; Screen analysis; Surface area measurements; Size reduction of
solids - laws, stages of reduction; Power-driven machines - Crushers, ball mills, conveyors.
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Mixing and Agitation 5 Hours
Introduction to agitation and mixing of liquids; Mixing - types of mixers - ribbon and muller mixer; Basics of
fluid flow, pumps, and flow measurement; Mixing and bio-reaction interactions - with and without baffles;
Agitation equipment, flow patterns in agitator; Power number.

Bioprocess Systems 5 Hours
Filtration - Principles of cake filtration; Constant rate filtration and constant pressure filtration; Filtration
equipment; Sedimentation and Settling theory; Equipment for sedimentation.

Term Work Activity

1. Material and Energy Balance Analysis of a Laboratory-Scale Fermentation Process.
2. Experimental Analysis of Particulate Handling, Mixing, and Filtration Processes

Self-Learning

Videos on biochemical thermodynamics and stoichiometry. - University of Colorado Boulder
- https://learncheme.com/screencasts/mass-energy-balances

R Mechanical Unit Operations - Prof. Nanda Kishore, IIT Guwahati -
https://onlinecourses.nptel.ac.in/noc25_ch72/preview

Total 45 Hours

Textbooks:

1. Rajiv Dutta, Fundamentals of Biochemical Engineering, Springer India, 2008.

2. Pauline M. Doran, Bioprocess Engineering Principles, Academic Press, London, 2012.
References:

1. Shukla J.P., Biochemical Engineering: Principles and Concepts, Discovery Publishing House, New
Delhi, 2013.
M.L. Shuler and F. Kargi, Bioprocess Engineering: Basic Concepts, 2nd Edition, Prentice Hall, 2002.
J.E. Bailey and D.F. Ollis, Biochemical Engineering Fundamentals, McGraw Hill, New York, 1986.
Pauline M. Doran, Bioprocess Engineering Principles, Academic Press, London, 2012.
Online resources: https://nptel.ac.in/courses/103105054; https://www.sciencedirect.com

kW
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26GE007 Python Programming L T P C
3 0 0 3
Prerequisite Assessment Pattern
Basic understanding of programming paradigms CIA SEE Total
Basic mathematical concepts 40 60 100

Course Objectives

e Tounderstand Python syntax, data types, operators, and control structures for problem solving.
e To learn to use strings and built-in data structures — lists, tuples, sets, dictionaries.

e To define Python functions and apply recursion and modular programming principles.

e Touse modules, file operations, exception handling, and object-oriented programming,.

e To do data analysis and visualization using NumPy, Pandas, and Matplotlib.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply Python syntax, data types and control structures to develop programs for problem
solving.

2. Develop modular Python programs using strings, built-in data structures, functions, and recursion to
process and manipulate data.

3. Implement Python programs using modules, file operations, and exception handling to manage data
and handle program execution errors.

4. Construct object-oriented Python programs using classes, objects, inheritance, polymorphism,
encapsulation, and abstraction to model application entities.

5. Apply NumPy, Pandas, and Matplotlib to perform data processing, analysis, and visualization.

Articulation Matrix

COs PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 | PO10|PO11|PSO1 | PSO2
CO1 2 2 3 3 2
CO2 2 2 1 3 3 2
CO3 2 2 1 3 3 2
CO4 2 2 2 3 1 3 2
COs 3 2 2 2 3 1 1 3 2
Module 1
Python Fundamentals 8 Hours

Introduction to Python: features, versions, IDEs, interpreter and script mode — Syntax, indentation, identifiers
and comments — Variables, constants and basic data types — Type conversions — Expressions and operators —
Evaluation order — Input and output operations.

Control Structures and Strings 6 Hours
Conditional statements: if, if—else, elif, nested conditions — Looping constructs: for, while, nested loops —
Loop control statements: break, continue, pass — String creation, indexing, slicing and formatting — Common
string methods.

Data Structures and Functions 9 Hours
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Lists, tuples, sets, and dictionaries — creation, indexing, slicing, and operations - Built-in methods and
comprehensions (list, set, dictionary) Functions: Function definition, parameters, return values- Function
Arguments: Default and keyword arguments Scope and Lifetime of Variables- Recursion and Modular
Programming Principles.

Module 2

File Handling and Exception Management 7 Hours
Modules and packages — creation and import of built-in and user-defined modules — File operations (open,
read, write, append) — Working with text and CSV files — Context managers (with statement) — Exception
handling using try, except, else, finally, raise — User-defined exceptions.

Object-Oriented Programming 7 Hours
Classes and objects — attributes and methods — Constructors (__init_ ) and destructors — Instance and class
variables — Basics of inheritance and polymorphism — Encapsulation and abstraction — Simple OOP
applications.

Numerical and Data Analysis with Visualization 8 Hours
Introduction to NumPy arrays and operations — Introduction to Pandas (Series and DataFrame) — Data
import/export (CSV, Excel) — Data selection, filtering, cleaning, and aggregation — Data visualization using
Matplotlib (line, bar, scatter plots) with chart customization — Integration of NumPy and Pandas for analysis
and visualization.

Term Work Activity

Micro projects, PS Assessment, Programming Assignments.

Self-Learning Activity

SWAYAM /NPTEL:
Dr. RizwanRehman, Programming in Python, Dibrugarh University,
https://onlinecourses.swayam?2.ac.in/cec22_cs20/preview

Theory 45 Hours

Total 45 Hours

Text Book:
1. 1. Thareja, R., Python Programming using Problem Solving Approach, Oxford University Press, 2nd
Edition, New Delhi, 2019.
References:
1. McKinney, W., Python for Data Analysis: Data Wrangling with Pandas, NumPy, and Jupyter,

O’Reilly Media, 3rd Edition, Sebastopol, 2022.

2. Lutz, M., Learning Python, O’Reilly Media, 5th Edition, Sebastopol, 2013.

3. Matthes, E., Python Crash Course: A Hands-On, Project-Based Introduction to Programming, No
Starch Press, 2nd Edition, San Francisco, 2019.

4. Vasiliev, Y., Python for Data Science: A Hands-On Introduction, No Starch Press, 1st Edition, San
Francisco, 2022.

5. VanderPlas, J., Python Data Science Handbook: Essential Tools for Working with Data, O’Reilly
Media, 1st Edition, Sebastopol, 2016. Severance, C., Python for Everybody: Exploring Data Using
Python 3, CreateSpace Independent Publishing, 1st Edition, Michigan, 2016.

6. Chen, D.Y., Pandas for Everyone: Python Data Analysis, Addison-Wesley Professional, 1st Edition,
Boston, 2018.

7. Arora, S. and Deore, P., Hands-On Data Analysis with NumPy and Pandas, Packt Publishing, 1st
Edition, Birmingham, 2019.
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. . L T P C
26GE010 Biology for Engineers 3 0 0 >
Prerequisite Assessment Pattern
Basics of Biology, Chemistry and Mathematical CIA SEE Total
calculations 40 60 100

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply fundamental principles of biology to explain the diversity of life, classification of organisms,
and the structure and function of biomolecules and cells.

2. Analyze cellular structures, membrane transport, and signaling mechanisms to understand cell
function and communication

3. Analyze processes of cell division, cell cycle regulation, and differentiation to interpret growth and
development in biological systems.

4. Analyze principles of genetics, molecular mechanisms, gene expression, and mutations to understand
heredity and biotechnological applications.

5. Evaluate genetic engineering techniques, GM crops, and biotechnology applications with
consideration of ethical and biosafety issues.

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | POG6 | PO7 | PO8 | PO9 | PO10 | PO11 |PSO1 |PSO2

CO1 3 3 2 2 1

CO2 3 3 3 3 2

CO3 3 2 3 3 2 1

CO4 2 2 3 3 2 1 2
CO5 2 3 3 3 3 2 2

Module 1
Introduction to Biology 5 Hours

Biology -Scope, diversity of life, prokaryotes vs. eukaryotes, classification of organisms.

Fundamentals of Cellular components 5 Hours
Structure and function of carbohydrates, proteins, lipids; nucleic acids; Cell Structure and Function -
organelles, organization of plasma membrane; Cytoskeleton, Plant Cell Features - cell wall, chloroplasts,
vacuoles, and plasmodesmata.

Concepts of Cell Communication and Division 5 Hours
Membrane Transport and Communication - diffusion, osmosis, active transport, Cell signaling basics. Cell
Division - mitosis, meiosis, Cell Cycle and regulation of cell growth, Cell differentiation, stem cells.

Module 2

Principles of Genetics 5 Hours
Molecular Basis of Heredity - Mendelian inheritance, laws of dominance, segregation, independent
assortment, linkage, chromosomal theory.

Genetic Materials & Mutations 5 Hours
DNA and RNA structure, replication, transcription, translation, genetic code. Mutations - types and
significance in biology and agriculture.
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Genetic Engineering and Applications 5 Hours
GM crops, CRISPR basics, PCR, role of microbes in agriculture. Ethical and Biosafety Issues- responsible
use of genetic technologies, safety in biotechnology applications.

Term Work Activity

1. Integrated Study of Cellular Structures, Biomolecules, and Functions
2. Analysis and Application of Genetic Principles and Biotechnological Tools.

Self-Learning

1. Introduction to Cell Biology- Prof. Nagaraj Balasubramanian, Prof. Girish
Ratnaparkhi - IISER Pune
NPTEL link - https://onlinecourses.nptel.ac.in/noc25_bt69

2. Cell and Molecular Biology - Prof. Vishal Trivedi - I[IT Guwahati
NPTEL link - https://onlinecourses.nptel.ac.in/noc25_bt57

Total 30 Hours
Textbooks:
1. V. Rajesh, Biology for Engineers, 1st ed., New Delhi, India: Cengage India, 2025. ISBN:
9789360536268.

2. S. Chakraborty and S. Akhtar, Biology for Engineers, New Delhi, India: PHI Learning, 2020.
3. A.Nag, Textbook of Agricultural Biotechnology, New Delhi, India: PHI Learning, 2021.
4. G. N. Waite and L. R. Waite, Applied Cell and Molecular Biology for Engineers, New York, NY:
McGraw-Hill, 2016.
References:
1. A.T. Johnson, Biology for Engineers, 2nd ed., Boca Raton, FL: CRC Press, 2018.

2. Wiley Editorial, Biology for Engineers. As per Latest AICTE Curriculum, New Delhi, India: Wiley
Publishers, 2018. ISBN: 9788126576340.

3. A. H. Scragg, Biotechnology for Engineers: Biological Systems in Technological Processes,
Chichester, UK: Ellis Horwood Publishers, 1988.
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26HS004 PROFESSIONAL COMMUNICATION % £ 12’ (23
Prerequisite Assessment Pattern
Basic Communication & Writing skill CIA SEE Total

50 50 100

Course Objectives

e Develop students’ professional communication skills using clear, accurate, and error-free English.
e Enhance students’ ability to communicate effectively through descriptive and narrative forms.

e Develop students’ ability to use English appropriately in business and professional contexts.
Course Outcomes (COs)

At the end of the course, students will be able to
1. Express themselves in a professional manner using error-free language
2. Express in both descriptive and narrative formats
3. Understand and make effective use of the English Language in Business contexts
4. Actively read and comprehend authentic text

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | POY9 [PO10|PO11 |PSO1|PSO2|PSO3
co1 2 3 2
CO2 2 3 2
CO3 2 3 2
CO4 2 3 2
CO5s 2 3 2

Module 1

Effective Communication 5 Hours

Listening — conversations, advertisements, expert talks — Speaking — real-life conversations, greetings,
telephonic communication — Reading — short stories, articles, autobiographies — Writing — autobiographical
writing, blogs, summaries, checklists — Language Development — subject-verb agreement, commonly
confused words, reported speech, idiomatic expressions.

Module 2
Formal and Technical Expression 5 Hours
Listening — podcasts, documentaries — Speaking — oral presentation with visuals, expressing opinions, debates,
group discussions — Reading — biographies, travelogues, innovations — Writing — reports, agenda and minutes,
formal letters, proposals, job application and resume — Language Development — cause & effect expressions,
degrees of comparison, acronyms and abbreviations.

Career Competencies 5 Hours
Listening — expert and technical talks, recommendations and solutions — Speaking — debates, GDs,
professional presentations — Reading — analytical reading of reports and articles — Writing — proposals.
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Practical 30 Hours
Listening
Listen to real-life talks, ads, or expert speeches and summarize key ideas, tone, and purpose.
Summarize podcasts or documentaries on innovation and social issues, focusing on theme and
tone. Summarize expert talks, webinars, or panel discussions highlighting key insights and
practical takeaways.

Speaking

Practice greetings, introductions, and telephonic role plays using correct etiquette and clarity.
Deliver presentations and join debates or discussions using formal communication.

Deliver professional presentations and participate in debates or GDs on industry or ethical topics.

Reading

Read short stories or articles to identify main ideas, tone, and writer’s perspective.

Analyze biographies or articles for key ideas, tone, and cause—effect links. Analyze technical reports
or journal articles for key arguments, data, and recommendations.

Writing

Compose short autobiographies, blog posts, summaries, or checklists based on given topics.

Draft reports, proposals, and job applications with clarity and structure. Prepare proposals, technical
reports, formal emails, resumes, and cover letters.

Language Development

Reinforce grammar, vocabulary and idiomatic usage through quizzes and practice exercises.
Practice grammar, connectors, comparisons, and workplace vocabulary

Practice verbal analogies, phrasal verbs, and vocabulary through quizzes and games

Term Work Activity

Role Play, Mind Maping, Data Conversion, Poster Interpretation, JAM (Just a
Minute)

Self-Learning Activity

1. MOQOC:s: Online NPTEL English or communication course.
NPTEL link: https://onlinecourses.swayam?2.ac.in/e-
learning/preview/ntr26_ed67

2. MOOC: NPTEL course on Business Communication or English; submit
certificate or 150-word summary.
NPTEL link: https://onlinecourses.swayam?2.ac.in/e-
learning/preview/imb26_mg128

3. MOOC: NPTELcourse on Professional Communication or Workplace
English; submit certificate or 150-word reflection.
NPTEL link: https://onlinecourses.nptel.ac.in/noc26 hs25/preview
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4. TED Talk Analysis: Summarize key lessons from a biography or
travelogue.

Review: Draft a report or business letter with proper tone and format.
Review: Summarize a career-related article or success story (150 words).
Writing: Draft a formal email, proposal, or report using workplace tone.
Career Task: Update your LinkedIn profile with skills and certifications;
share reflections in class.

el BN

Theory 15 Hours

Practical 30 Hours

Total 45 Hours

Textbooks:
1. Raman, Meenakshi, Sharma. Sangeeta (2019). Professional English. Oxford University Press.
2. Bailey, Stephen. Academic Writing: A Practical Guide for Students. Routledge, New York,2011.
References:
1. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication. Principles and Practice. Oxford
University Press, New Delhi, 2014.
2. Muralikrishnan & Mishra Sunitha, Communication skills for Engineers 2nd ed. Pearson, Tamil Nadu,
India 2011. P. Kiranmai and Rajeevan, Geetha. Basic Communication Skills, Foundation Books, New
Delhi, 2013.
3. Vesilind Aarne P., Public Speaking and Writing Skills for Engineering Students (2nd Ed), Lakeshore
press, 2007
4. Richards, Jack C. Interchange Students’ Book — 2. Cambridge University Press, New Delhi, 2015.

47



B.Tech. Biotechnology
Bannari Amman Institute of Technology | Regulations 2026

. . . . L T P C
26HS005 SUPGL FASTLHELHIL LD ] 0 0 ]
Prerequisite Assessment Pattern
@BEW whmd KTTHEIW eemmy/ cIA SEE Total
FHVTFEFTILD Lmmw L4iflgev 40 60 100

Course Objectives

e UIILL6L LUMEGIGETUmU Ul QFWS6: HOD SHeoofleoll, 19851 L 6L
QLAUEOTSHSTLILGI MM Qmd &mellseT G Wl  6Teuelmm
SHOVTEFTT DT LIS6METL] LIMSIS TSR 60Tm6or 6TedTLIemS LOSH UL Q&g e6v.

e Heler QS MUSI6LHIL LI LIW6TUTL60L QLT MUIS6V: 2 VO SHMHIH eI 2 6TaT Sl
FELNSHBIGH 6T &M1& 655G 6T QSTLIFLQ&STeTer FeNS D6ETL_&hIG6T,
QLETOUT(HETSHET MmN  QFWMenNs  Hlevoreoormlemed  (Al)  eTeUeUmm
LIW60T LI () & G515 60T M 60T 6TEOTLIEN S 2T ITUISH6V.

Course Outcomes (COs)

LIMTLQ B wigeilev, LD [T600T 6 [J & 61T L 65T 62 (1 61 60T6U M 60Y M
QF WIS Tl UWIQITHETTSH @ HLILITTHET:

1. FBI& &MV QBF6] LDMMID LD6TTLITE0TL S Q&TLO6LHIL LiMigserfledr (&L
LMoL Feulll] LLMEoTLBIGHT  GUTETmen6) B LIMIG6TU]LD
3eumnleor (P&HR WS GHI6UG60 5 U LD L@GLumuiey QEFUWIS6;
LOL_LImevor LMhi&s6rflev 2_amerr Smev & mluTbaserfleor (Graffiti) 6l6mas 85 i & 60)61T U LD
@\ H V6T 2_6ITATL & (S 6V.

2. MG &MV aiG&6eT WMHMID BHEGEMEET WHL GCaommellevdserfler (6.6,
OMeVEVL T, G&FMPT, BTWESF) &SLLLE SHemev eUJmISG6T 6Uem),
LieootemL Wl SUPBTLIgeL LWeTURSSLILLL  allgalenlnolil]  WmmI
SLOWmears STNemE L LBGmer alalflssey Wmmin Ceumii(h s S S ev;
Guald LeuGaum &Ml Lmsefley (QEFLIQBT@h  Wwmmibh @nesT-
FrpnsFeflss SLLLESMV 2 L LL) eummledr UIfleormo eueTF&FFemul
QLT ITUISH6V.

3. (WERWS QSTOVEH6T FMIHS 2 MUSHE Gl W 6V(LN6n M8 em6 eXl6s @& 6V;
GSMILUTES &LIL60 SL(ID SHemev, LILGeum 2 Geumsallev [Hem L (LD60) M &6iT
(@@L 2 (HEGSH6, 675, QFLDL|/SMHIS [HTeooTWHISG6T SWTFlLiL) Mo
neoof]l  QFWIWWLL  Hemevulley  (H6v, Seooteoormly, S(HILD6DOT,  FIBIG)
LWeTURQSSLILIL L L6GamI Q& MLOl6LHIL LITKIES 66T el6s @& & 6.

4. UeoTemL W WOMMIID @6enL&ESHTVS SUDEF FepsHSHaT QSTWeLHIL L,
QAISSHS WOHMID  QUTBETTSTY  BlewlUglenld MG LU
QFLasHGL HUBSIQ&ETETeUSMHEGW, QS5 Tuediley WmmmilD @eusSWwE
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FITMISGHM6T (VL ILSH ST GUTETMEME) (LNS6TeMLD ST IS 6T TS
Q& mevor(h) LS LILN (& 6v.

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY |PO10|PO11|PSO1|{PSO2|PSO3
CcOo1 3 2 2 2
CO2 3 2 2 3 3 3 2 2
CO3 3 2 2 2 3
CcO4 3 2 2 2
CO5s 3 2 3 3 2 2 3
Module 1
QB&F6Y LDMMILD L LIMeooTL & QS mLl6LHIL LI 3 Hours

FHIGHTVSEHON CHFASOSTO- LTmeT ST HILLID- SELL  Feulil
LIT600T L_MBI&56IT- LImevor Lhigserflev BEmev GmIuibh &6

6ULL6UEMLOLIL] LOMMID SLIGL QS TLH6LHIL LI 3 Hours
FRIGHTVSH O allgalenlolil] LMMIWD SLHWTEIMEET -FhE HTuSFHe afl (HL
QUITHLGH6rf6tT aulgeemLDLIL]- FMIS SMTeVEH60 &L (HLDIMTET GILIMIHETSEHLD H(H &6VeVILD-
FIUFETTSFHL CenlL  aulqeuemlil] umdlu  elleuJmiseT  -L0mneveuL|r
FHUMBISEFD CaHMalleusEbld -GFMPT &HMVES QUBRICHTUISEET WwHmih LM
QPILUTL QS SHVBIGET- BTWSHEST &HTev CGamuilevser MH Il &L LennliLger Lmm
DIMHev, WearmMLSHWIDNET SLeuWld WMHmMID  H(HWemeV  BHITUWSHSHT  LDEMITeV-
QEFLIYBTL® afbh&er -LNFflligeg &musHev QFaTaneTuiey @BCHT FMIMT Q&F6vfl&H
FHL_19 L& 56060

2 MUSHS QHMSleLEHILLILD 3 Hours
&L &L (HID ey -2 Ceumsallle -@ Ll QSTWIMHFTemen- @HLDL] 2 (55 EH S 6V
6T - QUTVTMMIEF FMTeOTMIFHETTH GIFLDL] LDMMID HHIG [HITE00T WM 6T -[BIT600T Ul &5 6T
IFFIQHHV- D600 2 ([(HUTHGID QSTLHIMFTENEVEET- SEVLDEM6EITSET, &600T600TITLY
LD60OT1856T- S+ (HILD6DOT LO6D0T | G6IT -&F I D600l GH6T-6TVNL|E SHieooT(H&H6IT- Q& mevedllev
FTTMIHET -FeVLILIHSHTTSHE 6V L06voT1856rT160T 6160)8 561

Module 2

GeuemmetoTenlo LOMMIWD BT LUMTFeTs QS MLYSleLFHIL LILD 3 Hours
lemeoor- gIfl, GETHIGET, I0&G- CFMPIGHETVE GILIGCHTIDLI6T (&R WS SIaID-
&SmeuBenl. LUTTWFILL -STBML&HEHHHTEH QeSS L TeoTmisGeT -
Gauermesoremln LDMHMILD CeUETTEoTeND FMIHEH QFUWOUTH&ET- SLOFTT 3injle] -
LS63TEUEITLD -(LNS S LDMMILD (NSS! G6lE 560 -QLIHEI HL6V GMIGS LItoTenL_ W M6y -
MeFTT FepsLn
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infleflwev LA WM MID Sevofls LSl 3 Hours
Mlallwev SLAN6T aleTFFR -Heool155I0LD aleTiFS -HLllh Brevsener LoleT LISILIL]
QEFWS0- SO QLETOUTIHL ST 2 (heUMsHHI -SLOD @l &HevelléaHLpssI0D -
LI LOl60T BTeL&HLD- @) 606toT WS FH6L HLALD AEHETTH 6T - QFTH Genalsd S L LD

Term Work Activity

Assignments, Case Study

Theory 15 Hours

Total 15 Hours

LML BT6V &6IT:
1. sUlPGLL QsTEIOHIL LWL - LISLT 9. LLMeveT VRB LUSLILSID LNengGeaul
GLL, 6/50, QeuBIGCLET BT 1-6ugl Q&@H, eN[HSHLDUTESLD, C\F60Ten60T -

600 092.

51 60) 600T HIT6V & 61T
1. Social Life of Tamils (HLOILDFT&H6M6T FeLNd aUMDENS) - LIGLT G5.G5. LlaTemer
(TNTB & ESC oM mitb RMRL @y &\ wieumniledr dal (B Qeusmuf®) — (&&ev 2 6Tens))
2. Social Life of the Tamils - The Classical Period (HLOLpT&6Tl60T FeNg QUMTLDGHMSE -
QEFeauale) &MeVld) - LMTHLT & FmsTrCaisy (Qeueui®): 2 v&ss SIlpmrmilFa
bl M6 60T LD)
3. Historical Heritage of the Tamils (&LAlpI&serflest euyeummMmiLt LMFUflwi) - LT&LIy
F.al. &L Twenflwer, LTELT GC&H.l. SHBBTUSHEHETSH  (Qeueflui®): 2vss5
SOLTITUIES Bloieierin)
4. The Contributions of the Tamils to Indian Culture (@B&H WL LeoTUTLIQMES
sUllprsefler UmBIsGefILIL&GeT) - LAGLT 0. euemfnd (Qeuefluf®): 2 evss
SAPTITLUES BlmiaIeTLD)
5. BLplq - ‘emelens BHEHHMTUWI FRIGHET BHT BTHF&N (Fal B Qealeflui®:
Q& mevedley Flemm WMMID SWOPBTH LUTLEBIR WMHmID Hevelld GFemelser
&80, HLOLDBTG)
6. Studies in the History of India with Special Reference to Tamil Nadu (@B
QUMMM SHET - SLILPBTLmLE FLILGEGSMILILTSHES Q&meor®) - LTS
35.88. LleTemer (Qeuerfluf®): mrevm@& iflwir)
7. QuUMTBeB BI&H&D (Fal B Qealeflui®h: Q& meLeSlWey Hlenm MM SLALPBHTH
LITLBT6V InMmmILD SevelldF GFemeals6T &Lp&sLn, SOIBT(H)
8. Journey of Civilization: Indus to Vaigai (I5M&Fl&L1 LWenTD: FHSI (NSH6L 606U
Qlem) - @UT. Umeu&d meqeorer (Qeuefluf®: RMRL) - giemetormren. (Qeueflui®:
Brev & fluiy)
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26GE008 Python Programming Laboratory I(; 3; 12) (1:
Prerequisite Assessment Pattern
Fundamental mathematics CIA SEE Total

60 40 100

Course Objectives:

e Tounderstand Python syntax, operators, and control statements for problem solving.
e To learn to use strings, lists, tuples, sets, and dictionaries to represent data.

e To define Python functions and build modular programs using classes and inheritance.
e To use file handling and exception handling for structured program development.

e To do numerical analysis and visualization using NumPy, Pandas, and Matplotlib.

Course Outcomes (COs)

At the end of the course, students will be able to

1. Apply Python syntax, operators, control structures, and input/output constructs to develop programs
for solving computational problems.

2. Develop Python programs using strings and built-in data structures such as lists, tuples, sets, and
dictionaries to store and manipulate data.

3. Implement modular and robust Python programs using functions, recursion, file handling, and
exception handling techniques.

4. Construct Python programs using classes, objects, and inheritance to implement object-oriented
solutions.

5. Apply NumPy, Pandas, and Matplotlib to perform numerical computation, data processing, and
visualization.

Articulation Matrix

COs PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 [ PO10 | PO11|PSO1|PSO2
CoO1 2 2 3 1 3 2
CO2 2 2 3 1 3 2
CO3 2 2 3 1 1 3 2
CO4 2 2 1 3 1 1 3 2
COS5 3 2 1 1 3 1 2 3 2
Module 1
Experiment 1 3 Hours
Writing and executing Python programs using expressions, operators, and control
statements.
Experiment 2 3 Hours
Programs involving loops, conditional statements, and user input.
Experiment 3 3 Hours
String operations and formatted output programs.
Experiment 4 3 Hours
Programs using lists, tuples, sets, and dictionaries.
Experiment 5 3 Hours
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Function-based programs — recursion, modular code, and argument passing. |

Module 2
Experiment 6 3 Hours
File operations — reading, writing, and processing text and CSV files.
Experiment 7 3 Hours
Exception handling programs with user-defined exceptions.
Experiment 8 3 Hours
Programs using classes, objects, and inheritance.
Experiment 9 3 Hours
Numerical computation and data analysis using NumPy and Pandas.
Experiment 10 3 Hours
Visualization of data using Matplotlib (line, bar, scatter plots).
Practical 30 Hours
Total 30 Hours
References:
1. McKinney, W., Python for Data Analysis: Data Wrangling with Pandas, NumPy, and Jupyter,

O’Reilly Media, 3rd Edition, Sebastopol, 2022.

2. Thareja, R., Python Programming using Problem Solving Approach, Oxford University Press, 2nd
Edition, New Delhi, 2021.

3. Lutz, M., Learning Python, O’Reilly Media, 5th Edition, Sebastopol, 2013.

4. Matthes, E., Python Crash Course: A Hands-On, Project-Based Introduction to Programming, No
Starch Press, 2nd Edition, San Francisco, 2019.

5. Vasiliev, Y., Python for Data Science: A Hands-On Introduction, No Starch Press, 1st Edition, San
Francisco, 2022.

6. VanderPlas, J., Python Data Science Handbook: Essential Tools for Working with Data, O’Reilly
Media, 1st Edition, Sebastopol, 2016. Severance, C., Python for Everybody: Exploring Data Using
Python 3, CreateSpace Independent Publishing, 1st Edition, Michigan, 2016.

7. Chen, D.Y., Pandas for Everyone: Python Data Analysis, Addison-Wesley Professional, 1st Edition,
Boston, 2018.

8. Arora, S. and Deore, P., Hands-On Data Analysis with NumPy and Pandas, Packt Publishing, 1st

Edition, Birmingham, 2019
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. . ) L T P C
26GE009 Engineering Drawing 1 0 5 5
Prerequisite Assessment Pattern
Algebra; Geometry Construction CIA SEE Total
60 40 100

Course Objectives

e To impart knowledge on dimensions and drawing standards.
e To explore the orthographic projection of lines and solids.
e To provide the understanding of orthographic, isometric and perspective views

Course Outcomes (COs)

At the end of the course, students will be able to
1. Understand the standards and conventions used in Engineering drawing
2. Apply the concepts of projections in formulating various solid parts in engineering systems.
3. Analyze the various view and interpret the engineering drawings.
4. Demonstrate lifelong learning and adaptability by utilizing modern techniques and digital tools to
improve engineering drawing skills

Articulation Matrix

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 |PO10|PO11{PSO1{PSO2| PSO3
CcOo1 2
CO2 3 2
CO3 3 2
CO4 2 2 2
Module 1
Fundamentals 6 Hours

Engineering Drawing standards (SP 46), usage of drawing instruments, drawing sheets, scales, line and its
types. Practices on lettering, numbering, dimension of drawings

Construction of Curves 8 Hours
Regular Polygons. Conic curves with their tangent and normal — ellipse, parabola, and hyperbola by
eccentricity method.

Projections of Points, Lines and Solids 8 Hours
Principles and conventions of Orthographic Projections. Projections of Points and lines inclined to both planes.
Projections of Regular Solids - Parallel, perpendicular, inclined to one plane using change of position method
and inclined to both the planes.

Module 2

Section of Solids 8 Hours
Simple and hollow solids with true shape of section — Prisms, Pyramids and Axisymmetric solids. Cutting
plane parallel, perpendicular and inclined to one plane

Development of Surfaces 8 Hours
Regular and Truncated Solids - Prism, Pyramid, Cylinder and Cone
Orthographic and Isometric Projections 7 Hours

Orthographic projections and isometric view of components used in engineering applications.

Term Work Activity
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Quiz on Drawing Standards, Drawing Assignments, Product Drawing Recreation,
Assembly Drawing.

Self-Learning
Virtual Labs - https://eg-nitk.vlabs.ac.in/ and https://eg-dei.vlabs.ac.in/
Theory 15 Hours
Practical 30 Hours
Total 45 Hours

Text Books:

1. N.D. Bhatt and V.M. Panchal, Engineering Drawing, 55th Edition, Charotar Publishing house Pvt.

Ltd, Gujarat, 2024

2. K.V. Natarajan, A Text Book of Engineering Graphics, Dhanalakshmi Publishers, 2023.

References:

1. Frederick E. Giesecke et al., Technical Drawing with Engineering Graphics, 16th Edition, Peachpit

Press, 2023.

2. K. Venugopal, Engineering Drawing and Graphics, 5th Edition, New Age International Pvt Ltd,

2024.
3. Virtual Labs - https://eg-nitk.vlabs.ac.in/ and https://eg-dei.vlabs.ac.in/

4. NPTEL Course - Engineering Drawing and Engineering Graphics and Design
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