B.Tech. Agricultural Engineering
Bannari Amman Institute of Technology | Regulations 2026

B.Tech. (Agricultural Engineering)
2026 Regulations, Curriculum & Syllabi

BANNARI AMMAN INSTITUTE OF TECHNOLOGY

An Autonomous Institution Affiliated to Anna University - Chennai « Approved by AICTE » Accredited by NAAC with “A+" Grade

SATHYAMANGALAM - 638401 ERODE DISTRICT TAMILNADU INDIA
Stay Ahead Ph: 04295-226000/221289 Fax : 04295-226666 E-mail : stayahead@bitsathy.ac.in Web : www.bitsathy.ac.in



B.Tech. Agricultural Engineering
Bannari Amman Institute of Technology | Regulations 2026

CONTENTS
Page No.

Vision and Mission 3
PEOs 3
POs 4
Mapping of PEOs and POs 6
Connectivity Chart

Curriculum 2026 7
Syllabi 12
Electives



B.Tech. Agricultural Engineering
Bannari Amman Institute of Technology | Regulations 2026

VISION OF THE DEPARTMENT

To develop Agricultural Engineers with wealth of knowledge meeting the global

demand and serving society to reach food and nutritional security.

MISSION OF THE DEPARTMENT

To ensure effective teaching learning process by imparting practical knowledge on
conventional and modern technology based agricultural systems.

To provide amicable environment for students to develop innovative technologies
for agriculture and allied sectors.

To develop skills on the various aspects of agricultural engineering to make
graduates blossom into entrepreneurs, scientists, academicians and technologists for

sustainable food production.

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

Excel in academic/professional career by acquiring knowledge and skill in
engineering principles involved in agriculture.

Analyze and improve agricultural operations through farm mechanization, land and
water management, post-harvest handling and energy conservation to increase yield
and land use efficiency.

Develop professionalism in management, entrepreneurship, continuous learning

and follow ethics to serve the society.
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PROGRAMME OUTCOMES (POs)

. Engineering knowledge: Apply knowledge of mathematics, natural science,
computing, engineering fundamentals and an engineering specialization to develop
to the solution of complex engineering problems.

. Problem analysis: Identify, formulate, review research literature and analyze
complex engineering problems reaching substantiated conclusions with
consideration for sustainable development.

. Design/development of solutions: Design creative solutions for complex
engineering problems and design/develop systems/components/processes to meet
identified needs with consideration for the public health and safety, whole-life cost,
net zero carbon, culture, society and environment as required.

. Conduct investigations of complex problems: Conduct investigations of complex
engineering problems using research-based knowledge including design of
experiments, modelling, analysis & interpretation of data to provide valid
conclusions.

. Engineering tool usage: Create, select and apply appropriate techniques, resources
and modern engineering & IT tools, including prediction and modelling recognizing
their limitations to solve complex engineering problems.

. The Engineer and the world: Analyze and evaluate societal and environmental
aspects while solving complex engineering problems for its impact on sustainability
with reference to economy, health, safety, legal framework, culture and
environment.

. Ethics: Apply ethical principles and commit to professional ethics, human values,
diversity and inclusion; adhere to national & international laws.

. Individual and collaborative team work: Function effectively as an individual, and

as a member or leader in diverse/multi-disciplinary teams.
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9. Communication: Communicate effectively and inclusively within the engineering
community and society at large, such as being able to comprehend and write
effective reports and design documentation, make effective presentations
considering cultural, language, and learning differences.

10.Project management and finance: Apply knowledge and understanding of
engineering management principles and economic decision-making and apply these
to one’s own work, as a member and leader in a team, and to manage projects and
in multidisciplinary environments.

11. Life-long learning: Recognize the need for, and have the preparation and ability for
1) independent and life-long learning ii) adaptability to new and emerging
technologies and iii) critical thinking in the broadest context of technological

change.

PROGRAMME SPECIFIC OUTCOMES (PSOs)

1. Model, design and analyze agricultural machinery and implements to enhance yield,
improve land use and conserve agricultural inputs.

2. To improvise better ways to minimize the crop loss from field damage during
harvesting, sorting, processing and packaging.

3. Design improved irrigation gadgets and develop technologies for effective utilization

of renewable energy in agriculture sector.
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MAPPING OF PEOs AND POs

Programme Outcomes(s)

PEO(s)

I X X X X X X
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DEPARTMENT OF AGRICULTURAL ENGINEERING
Minimum Credits to be Earned : 162

| SEMESTER
Hours/| Maximum Marks
No. L T P t

Code No Course C Week | CA ES | Towl Category
26MA101 |Linear Algebra and Calculus 3 1 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 Ba5|_cs of_EIectrlcaI and Electronics 3 0 0 3 3 40 60 100 ES

Engineering
26GEO005 [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 |gLA1Lp1y WLy / 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
26GEQ06 [C Programming Laboratory 0 0 2 1 2 60 40 100 ES
26HS003 (Induction Programme ) ) ) NC ) ) ) ) EEC

Total 21 25
Il SEMESTER
Maximum Marks
Hours/
Code No. Course L T P C Categor
u Week | CA | ES | Total gory

26MAZ201 |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
26AG203 Prmupl_es and Practices of Crop 3 0 0 3 3 40 60 100 PC

Production
26GEOQ07 [Python Programming 3 0 0 3 3 40 60 100 ES
26GEO010 [Biology for Engineers 2 0 0 2 2 40 60 100 BS
26HS005 |Professional Communication 2 0 0 2 2 60 40 100 HSS
26Hs006 [BULGL ASTEBILLWD/ | 1 | o | o | 1 1 40 | 60 | 100 | HSs

Tamils and Technology
26GEO008 [Python Programming Laboratory 0 0 2 1 2 60 40 100 ES
26GEO009 [Engineering Drawing 1 0 2 2 3 50 50 100 ES
26HS006 Co-_cu_r_rlcular/ Extracurricular i i i NC i i i i HSS

Activities

Total 21 25



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
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111 SEMESTER
Hours/| Maximum Marks
No. L T P t
Code No Course C Week | CA ES | Tomwl Category
26AG301 |Numerical Methods and Statistics 3 1 0 4 4 40 60 100 BS
26AG302 |Engineering Thermodynamics 3 0 0 3 3 40 60 100 PC
26AG303 |Fluid Mechanics and Machinery 3 0 0 3 3 40 60 100 PC
26AG304 |Principles of Soil Science 3 0 0 3 3 40 60 100 PC
26AG305 |Strength of Materials 3 0 0 3 3 40 60 100 PC
26AG306 |Surveying and Levelling 3 0 0 3 3 40 60 100 PC
26AG307 Applied Fluid and Thermal Engineering 0 0 4 2 4 60 40 100 PC
Laboratory
26AG308 |Soil Science and Surveying Laboratory | 0 0 4 2 4 60 40 100 PC
26AG309 Design Thinking and Innovation 0 0 2 1 5 60 40 100 PC
Laboratory
Total 24 29
IV SEMESTER
Maximum Marks
Hours/
Code No. Course L T P C Categor
Week | CA | ES | Total gory
26AG401 |Theory of Machines 3 1 0 4 4 40 60 100 PC
Hydrology and Water Resources PC
26AG402 Engineering 3 1 0 4 4 40 60 100
26AG403 Trar]sporj[ Phenomena for Agricultural 3 0 0 3 3 40 60 100 PC
Engineering
26AG404 |Tractors and Farm Engine Systems 3 0 0 3 3 40 60 100 PC
26AGA05 Unit Op_eratlons in Agricultural 3 0 0 3 3 40 60 100 PC
Processing
26AG406 [Soil Mechanics 3 o] o 3 3 40 | 60 | 100 PC
26Hs007 |[ENVironmental Sciences and 2 oo | 2] 2 |10 0] 10| Hss
Sustainability
26AG408 Tractors and Farm Engine Systems 0 0 2 1 5 60 40 100 PC
Laboratory
26AG409 |1ransport phenomena and Unit o | o | a| 2] 4| 60 | 4] 100] rc
Operations Laboratory
26AG410 |Community Engagement Project 0 0 2 1 2 60 40 100 EEC
Total 26 30
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V SEMESTER
Hours/| Maximum Marks
No. L T P t

Code No Course C Week | CA ES | Total Category
26AG501 [Farm Implements and Smart

Machineries 3 0 0 3 3 40 60 100 PC
26AGS02 |post Harvest Technology 30| o 3 3 40 | 60 | 100 PC
26AG503 SO|I.and Water Conservation 3 1 0 4 4 40 60 100 PC

Engineering
26AGS04 |Renewable Energy Engineering 3 0 0 3 3 40 60 100 PC

Professional Elective | 3 0 0 3 3 40 60 100 PE

Open Elective | 3 0 0 3 3 40 60 100 OE
26AG507 |Standards in Agricultural Engineering 1 0 0 1 1 40 60 100 ES
26AG508 [Farm _Imp_lements and Smart 0 0 2 1 2 60 40 100 PC

Machineries Laboratory
26AG509 [Post Harvest Technology Laboratory 0 0 2 1 2 60 40 100 PC

Total 22 24 -
FOR HONOURS DEGREE
Honours Elective | 3 0 0 40 60 100 -
Honours Elective I1 3 0 0 40 60 100 -
FOR MINOR DEGREE
Minor Elective | 40 60 100 -
Minor Elective Il 40 60 100 -
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VI SEMESTER
Maximum Marks
Code No. Course L T P C Hours/ Category
Week | CA | ES | Total
26AG601 |Irrigation and Drainage Engineering 3 0 0 3 3 40 60 100 PC
26AG602 |Food and Dairy Engineering 3 0 0 3 3 40 60 100 PC
26AG603 |Al and Robotics in Agriculture 3 0 0 3 3 40 60 100 PC
Professional Elective Il 3 0 0 3 3 40 60 100 PE
Professional Elective 111 3 0 0 3 3 40 60 100 PE
Open Elective 11 3o o] 3 3 40 | 60 | 100 OE
26AG607 Irrigation and Drainage Engineering 0 0 2 1 2 60 40 100 PC
Laboratory
26AG608 |Food and Dairy Engineering Laboratory| 0 0 2 1 2 60 40 100 PC
Innovation and Product Development
26AG609 |Project / Industry Oriented Course / 0 0 2 1 2 60 40 100 EEC
Summer Internship
26HS008 [Finance for Engineers - - - NC - 100 0 100 HSS
Total 21 24 -
FOR HONOURS DEGREE
Honours Elective 111 3 0 0 3 40 60 100 -
Honours Elective IV 3 0 0 3 40 60 100 -
FOR MINOR DEGREE
Minor Elective 11 40 60 100 -
Minor Elective IV 40 60 100 -

10
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VII SEMESTER
Hours/| Maximum Marks

Code No. Course L T P C Week | CA Es | Totl Category
26AG701 [Remote Sensing and GIS Applications 3 0 3 3 40 60 100 PC
26AG702 [Smart farming and loT in Agriculture 3 0 0 3 40 60 100 PC

Professional Elective IV 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
26AG706 Remote Sensing and GIS Applications 0 0 2 1 5 60 40 100 PC

Laboratory
26AG707 [Project work | / Internship Project 0 0 6 3 6 60 40 100 EEC

Total 19 23 -
FOR HONOURS DEGREE
Honours Elective V 0 0 40 60 100 -
Honours Elective VI 0 0 40 60 100 -
FOR MINOR DEGREE
Minor Elective V 40 60 100 -
Minor Elective VI 40 60 100 -
VI SEMESTER
Maximum Marks
Hours/
Code No. Course L T P C Categor
u Week | CA | ES | Total gory

26AG801 |Project Work Il / Internship Project / 0 0 16 8 16 60 40 100 EEC

Startup Product

Total 0 0 16 8 16 -

11
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26MA101 Linear Algebra and Calculus I; I g (4-1:
Prerequisite Assessment Pattern
Basic Integration and Differentiation CIA SEE Total

40 60 100

Course Obijectives:

At the end of the course, students will be able to:
o Develop mathematical models using linear algebra and systems of linear equations to address
engineering applications and real-world problems.
o Apply single-variable and multivariable differential calculus to analyze and solve engineering
problems involving real-world phenomena and data.
e Evaluate multiple integrals and apply multivariable integration techniques to model and solve
problems arising in physical and dynamical systems.

Course Outcomes (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 | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1|PSO2 22
CO1 1 3
CO2 2 3
CO3 2 3
CO4 3 3
CO5 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.

Module 2

Integral calculus 11 Hours

12




B.Tech. Agricultural Engineering
Bannari Amman Institute of Technology | Regulations 2026

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 — VVolume 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 _mall4/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.

e

o

Michael Greenberg, Advanced Engineering Mathematics, 2/e,, Pearson, 2018
Erwin Kreyszig, Advanced Engineering Mathematics, Wiley, 10th edition,2015.

13
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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:

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

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

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.

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

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

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

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

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

Articulation Matrix

COs | POl |PO2 | PO3|PO4 | PO5 |PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1 Cp)g PSO3
CO1 3 2 1
CO2 3 3 2 1
CO3 3 3 2 1
CO4 3 2 3 1
CO5 3 2 3 2 1
CO6 2 - 3 2 1

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.

14
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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.

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-diffraction. 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, 5th 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).

15
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26CH103 Engineering Chemistry L T P c
2 0 0 2

Prerequisite Assessment Pattern

Formation of elements CIA SEE Total

Sub atomic particles 40 60 100

Course Obijectives:

o 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 | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1|PSO2 Cp)g
COo1 2 1 1
CO2 2 1 1 1 1
CO3 3 2 1 1 1 1
CO4 3 2 2 1 1 2
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

16
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Metals, ceramics and polymers — chemical perspective — Polymers: Thermoplastics — thermosets — 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, IIT 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, 11Sc 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.

https://avogadro.cc

https://orcaforum.kofo.mpg.de

oo

17
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26GE002 Basics of Electrical and Electronics Engineering I; -(I)_ g g’
Prerequisite Assessment Pattern
Basic of Electric circuits CIA SEE Total

40 60 100

Course Obijectives:

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

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

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.

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

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

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

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

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 | POS | POB | PO7 | POS | POY |PO10|PO11|PSO1|PSO2 gg
co1l | 3 | 2 | 2 1
coz | 3 | 3 1
co3 | 2 | 2 1
co4 | 3 | 3 | 2 1
cos | 3 | 2 | 3 2
co6 | 3 | 3 | 3 2

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.

18
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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 I-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 L T P ¢
3 0 0 3
Prerequisite Assessment Pattern
Basic Mathematics CIA SEE Total
40 60 100

Course Obijectives

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

To solve problems using control structures, arrays, and string handling functions.

To use functions, recursion, and pointers for modular and efficient programming.

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 algorithmic problem-solving principles to formulate computational solutions using flowcharts
and pseudocode.
2. Develop C programs using fundamental syntax, operators and control structures to solve real-world

problems.
3. Develop modular C programs using arrays, strings, functions and recursion to process and manipulate
data.
4. Implement C programs using pointers and dynamic memory allocation techniques to manage memory
effectively.
5. Construct C programs using structures, unions, and file operations to handle structured and persistent
data.
Articulation Matrix
COs | POL|PO2 | PO3 | PO4 | POS5 | POG | PO7 | PO | POY |POL0|POLL|PSOL|PSO2| o
Cco1 2 3 2 1
CO2 2 2 1 2 1
COs3 2 2 2 3 - 1 1
CO4 2 2 1 3 - 1
CO5 3 2 2 - 3 - 1 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
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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,
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
Total 45 Hours
Text Books:
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”, Ist Edition,
Pearson Education, 2013.
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26HS001 Communicative English L T P C
1 0 2 2
Prerequisite Assessment Pattern
Basic Communication & Writing skill CIA SEE Total
50 50 100

Course Obijectives:

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 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1|PSO2 (F;?g
Cco1 2 3 2
CO2 2 3 2
COos3 2 3 2
CO4 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 - impromptu
speeches, Debates and discussion -Reading - articles — magazines - Writing — review writing, channel
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conversion — bar diagram/ table, poster/ picture interpretation- Language Development — modal verbs,
collocations, 21st century vocabulary

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?2.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_ge24

5. Spoken Tutorial: IT Bombay English Communication.

6. TED Talk: 200-word reflection on strategies learned.

Theory 15 Hours
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Practical

30 Hours

Total

45 Hours

Textbooks:

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, 2008.
References:

1. Smith-Worthington, Darlene & Sue Jefferson. Technical Writing for Success. Cengage, Mason,

USA, 2007.

2. Grussendorf, Marion, English for Presentations, Oxford University Press, Oxford, 2007.

3. Chauhan, Gajendra Singh and et.al.Technical Communication (Latest Revised Edition). Cengage

Learning India Pvt. Limited, 2018.
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. L T P C
26HS002 ST gLy 1 0 0 1
Prerequisite Assessment Pattern
Understanding of Indian and Regional CIA SEE Total
History/Culture 40 60 100

Course Obijectives

o AP TG&ET6T aUFeVTmI, LieoorIM(H) LDMMILD LOTLSem6T 3inl& 6.
o SOLPTGHETET FMHeM6TE6T LDMHMILD LISl L &Hemer mlsev.
o AT FLIN6T 198 QLIHEMLD Q& TeooT(H MG LIMSISHTHH6.

Course Outcomes (COs)

UTLOBM  wigellev, LomeooTeUlgS6mT  LleTeu(heusmalmenmn  Gl&UlWE G 96U TE6TTH
@ GLUILTT&ET:

1. @bHwmalley 26m6m QUMY  Lalm&ESSaTammeml  allensd, Symell
QTS s&em6TU D aummler FmLiLMFBIGemeTW D GMOILLNG6UT.

2. Hemev  eueTiFFRWledr  UfleoorTDGMSE  SHHSHHWMS  -allems:s,  Lmenm
eallumsefledmbg Hafeor FHUmGeTeUmT gL L (&SI LOTMHMHKISEN6T
THSHSIGHHTL(HeUT.

3. allememwmL(M&eT  WwmHmib  urgulflu eflemerwml@&er  UesorUmL ()
NG LILHMET  QUeTIHHN MM  FeNd  @MHMIMMNeMUL 2 (HeUTHG6USH 6V
Q& TeooT(H6ITEIT LITEIG 60160T 3416 Q& UIeIT.

4, SIS HTVSHFH @HHS Hevall LnHMID aWR&SSMI6)] (LLEMMEET DMHMILD 3j6ummeor
SMEHEHSMS alleumHILILT.

Articulation Matrix

COs | PO1 | PO2|PO3|PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|{PSO1|(PSO2|PSO3
COo1 3 3 2 2
CO2 3 3 2 2
CO3 3 3 2 2
Co4 3 3 2 2
CO5 3 3 2 2
NG - |
Qum WHmIb @evs & Wi 3 Hours
@BH W QTEs GO WUBIGET - STl QMP&eT -sLAD @ QFLAM - sl
QFaNVERIWBIGHT - FHS QEHERUWSHET SFWEFTIUDM SHTemln - Fhis

@QEVERWSH LHTHL M - HHEGSMmefley Geumeomemld &H(HSHSHI&HE&6T —HLOlLD
STULWBISET, HIP&ESEH 60 FLo6oT QLTSS FLOWMBI&ET6) HT&HsI0h— LSS @eusHSIWILD,
SQLLOQITISHET  WMHMID  BITWeTTiseT - HooflevsSHwnisear -suilhlev  mHeler
@QEVERWSH T alaTiFR -sWld @eEHIW  eleTiFH UL UTFHWTy wmHoIn
LUMTTSHSTFeT 8 Cuimflesr LimigerflliL]

25




B.Tech. Agricultural Engineering
Bannari Amman Institute of Technology | Regulations 2026

LY -Umenm 6l W& 6T (D& 6L HaTeor el lmkIgG6T eueny- & MLI& & 6emev 3 Hours
DNEUTET FlemevdseT- LWPWHBIGIQUiery WmHmiD eiiser SWmfléea@l enselleneorLl
QUITBL&H6T QUITDEMNGET- CHT QF WD &Hemnev-FHID6oT FIMHUMGET- BT GILILM
QB WeumIsG6T- Gl weneTulley HHeusTEball Flener- @em&sHHHells6T- WIHSMHISLD,
Lenm, efemevor, WML, BISevaUTLD- SWlprsefledr Fepngds QUITIHETTSTT  eUmpeiley
Gamulevaserfledr LITGIG

BTLOLILME &HemeudeT .nMmmild 61 eSlemertw mL (b & 6T 3 Hours
QB MHESGS!, SISHTLLLD, 6 ILITL(h), &600f WM Fad S, @UIeVTLL LD, G5 MeLLITem6Y
Fa s G, FlevdUMLLLD, euerfl, eOlwmLLLd- silpraerfler ellememulmL (h&s6T.

SV - I

S0l Fserfleor Bemetord: C& ML LIMH & 6T 3 Hours
SUPESHT STaTBIGEHN  eVBIG&HEBD- QSMSTINWILD  ImmID  Fhis
@ERWSH & Lommn 4o CHETLUTG&6T-  Slprser  Gummmlul
SIMECHTLUTH FHIE SHTVEHEHN SUINESH 6WwsHSMeD sHevallub-Fhigssmey
BSJHISGEHD SeMMINSEHBISGEHID- FhI&H HTVSEH 6 gHmMING WMHMID @MEEGLE-8L 60
&LHS BT sefley Campisefler Qeumm

QBB W CHFAW WSS LMHMID @)\ HH W LIetTUTLLYME& &L Taserfleor

L gerfliLy 3 Hours
@BHW alGsemeull GuUMflev sLllpFserfler LIk -@bHuwmailer LNhUGH serflev HLilh
LeoTUML Q6T STH&EWD- Subflumemsg @usésswm- @hHu HESSIUEH0 FEHSH
DHSSIUSHET LKIG- HU0aILH&6T- M&EQWWSS LIGSG6T- SO LSS58 Mk & ereor
I|F & QUI6eVTM

Term Work Activity

Assignments, Case Study

Theory | 15 Hours

Total | 15 Hours

LML BI6L&6IT:
1. HWPT DTL - (WemeTall . L,LImevedr VRB LIS LILIGIN (VRB PUBLISHERS PVT LTD), 6/50,
QEUBIGECLET &I 1-6aud &0, ([HSOUTEHSLD, QFeTemeot - 600 092.
LITFemeu BIT6L&6IT:
1. sWlpIsefler Fens almpEena (Social Life of Tamils) - (nemeTal [ &.8. LieTemerT (TNTB,
ESC nmmitb RMRL @& weumnledt dal () Geuemui(®) — (FF 6L 2_aTeng)
2. sUlpIsefleT Feps aIMPEHS - QFauallley &meuld (Social Life of the Tamils - The
Classical Period) - (pemeotauj &. FImIGTTCaa (Qeueflui®: 2 vss SWlPTITUEFS
L ugh)
3. sullprsefler augeummmilt Lmyuflwid (Historical Heritage of the Tamils) - (éem6oTeUT
F.al. &Ugwemfluer, weneTall &.95. HGBTaHETEHE (Qeuslui®): 2 055
SOLLTITUIES Blmieleorin)
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. @BH WL UeoTUMLI9M&GS Slpr&serfler LimiseflligseT (The Contributions of the
Tamils to Indian Culture) - (pemeoteuly 0. eUeTFLOE) (Qeueflui®): 2 &5 SILPTTTUIES)
B 016U 6DTLD)

. Bl - ‘elams BHEHHMTWI FhIsGST BT BTHFlsIN (Keeladi - ‘'Sangam City
Civilization on the banks of river Vaigai') (8oL () Qeueflui®): Qs mevedluicy Hlemm LM mILD
SOILBMH UTLETD MM &Hevalld GFameuser &Hpssd, SWIBTEH) @hS w
QUMM QU6 56T - SLOILDBITL LY METeT FNM UL &G MILIL|L 60T (Studies in the History
of India with Special Reference to Tamil Nadu) - (pemetTeUl &.5%. LleTemen (Qeueflui®m:
mreom&A lwiy)

QuUITeNB BIsIfl&WD (Porunai Civilization) - (Fal (@ Qeueflui®: Q& mevedlwicy siemm
WMHoID SOILBTH LITL BT LDMHMILD SHeVelldF CFeameudeT &HLpsn, SLILBITH)

. Brsflell LUwenrd: PHS (&L emelend auem (Journey of Civilization: Indus to Vaigai)
- @0 LUmeu & [Heqevoredt (Qeuefluf®: RMRL) — LITT6m6l HT6..
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26PS108 Physical Science Laboratory - Physics Ia -(I)- FZ) i’
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 Obijectives:

o 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 | POB | PO7 | POS | POY |PO10|PO11|PSO1|PSO2 gg
COo1 2 1 1 1 1
CO?2 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
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Experiment 3

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 phl16
NPTEL Course: NOC: Experimental Physics Il, 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 Ia -(I)_ FZ) Cl:
Prerequisite Assessment Pattern

Atomic structure CIA SEE Total
Redox reactions 60 40 100

Course Obijectives

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 | POB | PO7 | POS | POY |PO10|PO11|PSO1|PSO2 gg
co1l | 2 | 1 2 1 1 1

coz2 | 2 | 1 1 1 1

cos | 1 | 2 2 1

coa | 2 | 2 1 1 1 1

cos | 2 | 1 1 1

Module 1 (Any three experiments)

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
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Experiment 4

Redox titration: Potentiometric Analysis of iron (Fe?) present in the given water sample using KMnQO,

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_cy19/preview

Practical | 15 Hours

Total | 15 Hours

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

References:
1. Skoog, West and Holler, Fundamentals of Analytical Chemistry, 10th Edition, 2022

2. Fontana, M. G., Corrosion Engineering, 4th Edition, 2017.
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26GE006 C Programming Laboratory Ia -(I)_ FZ) Cl:
Prerequisite Assessment Pattern
Fundamental mathematics CIA SEE Total

60 40 100

Course Obijectives

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

To implement programs using arrays, matrices, and string library functions.

To use functions, recursion, pointers, and dynamic memory allocation in programs.

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.

2.

3.

4.

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

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

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

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

Articulation Matrix

COs | PO1|PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10(PO11|PSO1|PSO2 CP):;
CO1 2 2 3 1 1
CO2 2 2 3 1 1
CO3 2 2 3 1 1
CO4 2 2 3 1 1
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.
4. Thareja, R., Programming in C, Oxford University Press, Latest Edition, India, 2024.

w
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26MA201 Differential Equations and Transforms Ig I g Z’
Prerequisite Assessment Pattern

Linear Algebra and Vectors, Complex Numbers and CIA SEE Total
Basic Algebra, Calculus 40 60 100

Course Obijectives:

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

arwN

Articulation Matrix

COs | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1|PSO2 (P)g
CO1 1 3
CO2 2 3
CO3 2 3
CO4 3 3
CO5 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

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
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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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26PH202 Materials Science L T P C
3 0 0 3

Prerequisite Assessment Pattern

Understand the concepts of electric charge, current, magnetism, CIA SEE Total

radiation-matter interaction, charged particle behavior and

atomic structure of materials. 40 60 100

Course Obijectives:

¢ 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
guantization.

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

Articulation Matrix

cos | Po1|PO2 | PO3 | PO4 | POS | POG | PO7 | POS | PO9 |PO10|PO11|PSO1|PSO2 gg
col | 3 | 2 1

co2 | 3 | 3 2 1

cos | 3 | 2 | 3 1

coa | 3 | 3 2 1

cos | 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. Schrédinger 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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26AG203 Principles and Practices of Crop Production I; -(I)- g g’
Prerequisite Assessment Pattern

Basic understanding of plant anatomy, physiology, and CIA SEE Total
growth stages.

Awareness of soil types, climate and environmental 40 60 100
factors affecting plants.

Course Outcomes (COs)

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

1. Understand the fundamental principles of agriculture, crop growth, soil-water-plant relationships and
factors affecting crop productivity.

2. Assess the crop planning, irrigation scheduling, nutrient management and crop protection practices
for agricultural production.

3. Apply sustainable agricultural, organic and horticultural production practices for efficient crop
cultivation.

4. Analyze the effectiveness of modern cultivation technologies, precision agriculture tools, protected
cultivation systems, and climate-smart practices in improving productivity and resource-use
efficiency.

5. Create sustainable cultivation plans by integrating conventional, modern agricultural practices for
enhanced productivity, profitability and environmental sustainability.

Articulation Matrix

COs | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1|PSO2|PSO3
CO1 3 1 1
CO2 1 3 1 1
CO3 3 2 1 1
CO4 1 2 3 2 1 1
CO5 1 3 1 2

Module 1
Introduction to Agriculture and Crop Growth 8 Hours

Scope and importance of agriculture in economy and food security - Classification of crops - field,
horticultural, plantation, and commercial crops - Factors affecting crop growth and yield-Internal: variety,
duration, yield potential - External: soil, climate, water, and biotic stresses - Role of photosynthesis,
respiration, and transpiration in productivity - Soil-water—plant relationship - root absorption, capillary
movement, and soil moisture characteristics.

Crop Planning and Management 9 Hours
Agro-climatic zones and crop selection - Sowing time, seed rate, spacing, and crop geometry - Crop rotation
and intercropping systems - Irrigation scheduling and crop water requirement - Methods of irrigation: surface,
sprinkler, and drip systems - Fertilizer management - Essential plants nutrients - their functions and deficiency
symptoms in plants and integrated nutrient management (INM) - Weed, pest, and disease management - basic
control principles.

Harvest and Post-Harvest Practices 6 Hours
Stages of crop maturity and harvest indices - methods for cereals, pulses, oilseeds, and fruits - Post-harvest
handling and storage principles - Seed handling, drying, and preservation techniques - Primary processing —
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cleaning, grading, and packaging - Losses during storage and their prevention - Case studies: value addition
and supply chain in major crops.

Module 2

Sustainable Organic and Horticultural Crop Production Practices 10 Hours
Basic principles and practices of organic and natural farming - Soil health management and water-use
efficiency - Role of biofertilizers and composting - Crop diversification and resource conservation techniques
- Integrated pest management (IPM) - Nursery management and propagation methods - Horticultural practices:
orchard layout, training, pruning, and canopy management

Modern Cultivation Practices 12 Hours
Overview of mechanized and precision agriculture - Introduction to digital agriculture tools: sensors, GIS, and
loT-based systems - Protected cultivation: greenhouse, shade-net, and polyhouse structures - Components of
greenhouse systems: temperature, humidity, micro-irrigation, fertigation - Soilless cultivation: hydroponics,
aeroponics, aquaponics - media, nutrient solutions, and management - Climate-smart agriculture and carbon
sequestration potential - Socio-economic benefits of sustainable systems.

Term Work Activity

Prepare a crop calendar and crop rotation plan

Design an irrigation schedule for selected crops

Develop a farm layout for mixed or integrated farming

Prepare a “farm plan” for a given region with sustainability targets
Quiz, Assignments, Presentations

Self-Learning

Crop Production Fundamentals (BCPP) - Dr. Sharwan Kumar Shukla,Dr. Vinod Kumar,Prof.
J. R. Yadav - lIT Kanpur - nptel.ac.in/courses/126104001

Organic Farming for Sustainable Agricultural Production, - Prof. Dilip Kumar Swain- IIT
Kharagpur - nptel.ac.in/courses/126105014

Organic Farming for Sustainable Agricultural Production, - Prof. Dilip Kumar Swain- IIT
Kharagpur - nptel.ac.in/courses/126105014

Soil Fertility and Fertilizers - Prof. Somsubhra Chakraborty- [T Kharagpur -
nptel.ac.in/courses/126105024

Theory | 45 Hours

Total 45 Hours

Textbooks:
1. Bhattacharya, P. and Chakraborty, G., Sustainable Agriculture and the Environment: Concepts and
Practices, Cambridge University Press, 1st Edition, Cambridge, 2014.
2. Balasubramanian, P and Palaniappan SP., Principles and Practices of Agronomy, Agrobios (India),
2021.
3. Chatterjee, R., Protected Cultivation and Soilless Farming Technologies, Apple Academic Press (CRC
Press Imprint), 1st Edition, Florida, 2021.
References:
1. Reganold, J.P. and Wachter, J.M., Organic Agriculture in the Twenty-First Century, Oxford
University Press, 1st Edition, Oxford, 2016.
2. Bose, T.K.and Som, M.G., Protected Cultivation and Precision Farming of Horticultural Crops, NIPA
Publications, 2nd Edition, New Delhi, 2018.
3. Mishra, A. and Saha, S., Sustainable Agriculture: A Vision for Future, Springer Nature, 1st Edition,
Singapore, 2019.
4. Kumar, R. and Pandey, S.K., Natural and Organic Farming Practices for Sustainable Agriculture,
Springer Nature, 1st Edition, Singapore, 2022.
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26GE007 Python Programming L T P ¢
3 0 0 3

Prerequisite Assessment Pattern

Basic understanding of programming paradigms CIA SEE Total

Basic mathematical concepts 40 60 100

Course Obijectives

e To understand 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 To use 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 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|{PSO1|PSO2

CO1
CO2
CO3
CO4
CO5

O
L e Ll b

WIN[INININ
NININININ
NIN|IFP| -
WWw|lw|w

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.swayam2.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.
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7. Arora, S. and Deore, P., Hands-On Data Analysis with NumPy and Pandas, Packt Publishing, 1st
Edition, Birmingham, 2019.
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26GEO010 Biology for Engineers L T P ¢
2 0 0 2

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 | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1|{PSO2|PSO3

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 1

CO5 2 3 3 3 3 2 1

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.
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Genetic Materials & Mutations 5 Hours
DNA and RNA structure, replication, transcription, translation, genetic code. Mutations - types and significance
in biology and agriculture.

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 - 1ISER Pune

NPTEL link - https://onlinecourses.nptel.ac.in/noc25 bt69
2. Cell and Molecular Biology - Prof. Vishal Trivedi - IIT 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 II -(I)- ';’ g
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 | POl1 | PO2 | PO3|PO4|PO5|PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSO1|PSO2 gg
Co1 2 3 2
CO2 2 3 2
CO3 2 3 2
CO4 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.

Practical 30 Hours

Listening
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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. MOOCs: 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.swayamz2.ac.in/e-
learning/preview/imb26_mg128
3. MOOC: NPTELcourse on Professional Communication or Workplace
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English; submit certificate or 150-word reflection.

NPTEL link: https://onlinecourses.nptel.ac.in/noc26 hs25/preview
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.

N o ;g

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.
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26HS005 SO @B QS5 TYleLBIL LI(OLD Il‘ -(I)- g (1:
Prerequisite Assessment Pattern

@BSH W HmiIDd LNgmHH W edFevmm/ CIA SEE Total
SeumgemyLh ummlw Liflgev 40 60 100

Course Obijectives

e 9SILL6L UMEZIGTUL Ililey QFWH6L: D Geoofleoll, 19851 L6
QUGS STLILISGID LMMID QT SmHellser L& UImM6 eTeUaUTM SeVTESTT
LT L& 6m6TL LTSS TE S T meoT 6TeiTLiems GHLILT(H Q&uigev.

o He¥er QASMAGLHIL LI LIWETUML 6L SLTMIISH6: 2 V60 SHBIFH D 2 6TeT Sl
FELN G BIGH 6T &M1& 655G 6T QS TLIUQ & TETET FeNG ETL_&HhIGH6MT,
QLETOUMTIHETSHET MM QFWMens: Hevoreormlened  (Al)  eTeueumm
LIW60T LI(H) & 51 ) 60T M 60T 6T60TLIEN S 2, T ITUIG56V.

Course Outcomes (COs)

UTLOBM  plgedley, omeooTeuJaeT LieTel(heuemalmenm Q& W& TnlqUleT&H6TTs
Q@ @HLILMTI&ET:

1. TS &6V QBHF6] LDMHMILD L06DoTLIMevoTL & Q& TLOl6LHIL LITEI& 66T (SIHLIL| LoMHmILD
Fleulll] WL UMEOTLBISGET  GUTeTmeneal)  HILLMISGeeTWD  eummledr
WERWSSHUSMSD LUGLUTUIE QFUIS6; DL LIMTTLBI&H6T 60 2 6Tem Smev
SUSH & erfler (Graffiti) 6168 & MG M ETWLD @) 5 EDI6T 2_6T6T L5 HSH 6.

2. FlmG% &HMev afh&eT WwHmIh BH&HEHEHET WEHew Comallevserfler (6.8,
LDTOEVEVLTLD, GEFTLOT, BTUW&SHST) SLLL S &5606V a6UTHBISGE6T aUemIT, LIGToTemL (L
SUOIWLBILIQ) LWerTU@SSLILLL algelenoll] wmmib  &SL(HLmers
QamWlevmLLmisemeT afleuflisen ImHmiD Caum(BESIS560; Gl LisvEGalm
SMVEGLLMEGEI6 (QFLQBTH WLHon @BCHT-FMITFlEH &L L L5606V
o L LL) Sjeumniledr LfleoorTo euemJ&F enl ST mUlgH6.

3. WEHWS sTPsEaT FMihs 2. MUSHF QFUUNMMEHN6T 66T8 S5 6V;
GSOILIUTEHES &L SLBIWLD &Hemev, LieuCaum 2 Ceumsellulel [HemL (LDehmEs6T
(@@L 2 [(HEHG SV, 6T, QFLDL/SMIS [HITeor WMIS6T SWTLL) MHmID L0evof]
QFUWIWLD Hemevulel (H6V, S600T6oor MLy, S(HLD6TT, FHIE) LIWeTURSSLILL L
LIeuGauml QG TLEleLHIL LIMGIGHem6T 66T @S 6V.

4. LeooTemL W LOMMID @6 E&HMTVS SLIDEF FenssH 6T QsMNEIL L, iG55
MO QUTGETTSTY  BleolUuglenu  WLoISLLWLL] QFesMHE&LID
UBSIQ&TETaUS DG, FHTuellsy WmHmID @eVEHWE  FTeTmIHemeT
ElIUBSTIND GUTETMEME) (NSETEND USTIHIGETTEHES Q& meor()
LS LILNH SH6V.
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Articulation Matrix

COs | POl | PO2 | PO3|PO4 | PO5 |PO6 | PO7 | PO8 | PO9 |PO10|PO11|PSOL1|PSO2|PSO3
Co1l 3 2 2 2
CO2 3 2 2 3 3 3 2 2
CO3 3 2 2 2 3
CoO14 3 2 2 2
CO5 3 2 3 3 2 2 3
Module 1
QBFe LDMMILD L LIMEITLg Q& mL8leLBIL LI 3 Hours

FRIGHETVSEHN BFSQSTH- UTemer QST mLUWD- &HeLL Feuliy
LIIT600T L_MB18561T- LIMevoT LMl S6rflev Bmev Gnluib sseim

6UIg6UeMLOLIL] LOMHMILD &L IgL QS TYleLEHILLILD 3 Hours
FRIGHTVSH allqeuemloliL] WMMID &L (HLDMTTHRGT -FHhgH HTuESFHev il (L
QUMIpLSG6MeT ellQeuemnlDLlIL]- &FHISG &STVSH &LOWTT QUTIHTSHEHLD
BHGOLNID- FelILSH&ETISH GCueml eallgalemolil] Uudmmlwu  eleurmkiseT -
DTV T FMUMBISEHLD CHTallevasEbln -CEFMpT &HMvsES QUBBIGHTUIN6VEET
momoin  Wmn  aulburml(&S0mG6eT- BMTWSEST &M Camuildser  m&ifl
SLLemUL&eT UMMl ndlsev, W6 FIUIDNET SLeWlld WMHMID HIHLO6Y
BTWEST Lamm-0FL19BTlG afhiser -LNflligeq &HmeusHer Q&Feremneoruiev
@QBHCHT FTIT QF60f186 &L _19L 58606V

2 MUSHS QS MI6LHILLID 3 Hours
&L &L (LD Semev -2 Ceumaallllsy -@ Lo QS TIHMHETemn6V- @IHLDL] 2 (H8 S G 6V
6T (&- QUTVTHMIF FMEOTMIGHETTEH Q&F DL LDMMILD &I [HITE00T U MBS 6T -IHT600T Ui I & 6T
SFFILHH- 0600l 2 (HaIMGEGD QSTLHMHEFTENEVEHET- H6VINEM6ITE6IT, & 600T600T T
LD600T 1 &6T- & (HLD6DOT LO600I186T -&F M@ L0600l S6T-6TeVIDL|S Si600T(H&H6IT- G155 MeLed LIV
FITeTMIS6T -FleV IS &HTTHEH 60 LD60oT 5611607 6160)8 8 61T

Module 2

GeuemmevoTemlo LOMMILD BT LIMTFTSH Q& mLsleLHIL LILD 3 Hours
IlemeooT- JIfl, GETHIGET, I0HG- CFMPIGHETVEG GLIPISCHTIDLN6T (WNHEPUSSIaILD-
SMVBemL LTTWLFILL -STeuBHeL&HEHHEHTSH Ul elMNGELILILL  HeooTmi&Her -
GeueTmeooTemLn LOMMILD CEUETTEoTeND FTFHEH QFWOLTHEHET- SLvFTy e -
LSedTaUETID (NSS! LDMMILD (NSS! G&6flE 860 -GILIIHMI SL60 GMISHSH LicvoTem L nley-
SDUYEFTH FeNSLD

Sifleflwev LA LM MID &6voll & L8l 3 Hours

S mlellwev sLAlSleT aueTIFH -s60011 S HLALD QUETIER -HLAILD HT6LE& 66T LoledT LIS LIL]
QEFWIS6- SO QLOETELMIHLGHET 2 (HeUMEHHID -SLLD @)6metorl HeValHHPELD -
SLOILD LOl60T HIT6VSsLD- @)6m6ooT S H 6V SLALD &I TH S6T -

QEMTH Gemals HL_L LD

Term Work Activity |
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Assignments, Case Study

Theory 15 Hours

Total 15 Hours

LITL BI6VS6IT:

1. PG QsTEPOHIL LWL - LOGLT Q. WUmeer VRB UG LILSIM NengGeul_
OIQLL, 6/50, QeUBIGCLET B&HT 1-6uG Q& [, Nl(H&HLDLIMTESHLD, Q& 60Tem6oT - 600 092.
&1 60)600T [HIT6L & 61T

1. Social Life of Tamils (SO T&6160T FeLNG QUMLDEMS) - LTGLT G5.68. LleTemeT (TNTB
& ESC Inmmilb RMRL & Wwieummledt dal_(h Qeueflui®) — (SFF 60 2_aTengl)

2. Social Life of the Tamils - The Classical Period (&LAILp & 6l60T Felngs QUMM S - QFeUailuley
&ITeVID) - LM&LT & FmsTrGaisy (Qeueflui®): 2 evas SIpTImilss Blmieaierin)

3. Historical Heritage of the Tamils (&L F&6fledr eugeumMMIL] LIMFUFluLD) - LT&SLT &.6).
&L T eoollwedr, LISGLT G&.19. HBHTa&H&ETs (Qeusui®): 2 vas sUlpmrmilss
bl mI6 60T LD)

4. The Contributions of the Tamils to Indian Culture (@BSHUIL] LeooTLITL_I9M& & &LOLpTEserfleor
LTI 6 LI &56iT) - LT&LT 0. euemF G (Qeueflui®: 2 655 SOl mTImlIEs Blmialerin)
5. BLplg - ‘emelend BHESHMTUN FRISGHET BHT BM&HeD (Gal ( Qeuelui®:
Q& MeLEdN W6V Zlemm WMHMILD SLABITH LITL BT6L LoMMID &H6VellE CFemeald: 6T &Lp&LD,
SUIDRHTG)

6. Studies in the History of India with Special Reference to Tamil Nadu (@ BS\W 6UTeVITMHMITUIE &6
- sllBTLemLE FULUSESMILILUTSES Q&mer() - LTl §685.65. Lletemer
(Qeuerfluf®: mrevm & fluir)

7. QuUITEenB BI&FHIND (Fal (B Qeleafluilh: Qsmvedlwey giemm WMmmID SLPBTH
LITLIBIT6V LDMMILD &H6V6NEF CFemeald e SLpsid, SLLDBHTH)

8. Journey of Civilization: Indus to Vaigai (I5T&fl8L1 LIL6mTD: BB S (LNFH6L 6016UNS 6UED) -
@Um. Umev & [Heq.eooredr (Qeusflui®: RMRL) — Si6tetorHT6L. (Qeuerfluf®): Brevm&fluir)
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26GE008 Python Programming Laboratory Ia -(I)_ FZ) Cl:
Prerequisite Assessment Pattern
Fundamental mathematics CIA SEE Total

60 40 100

Course Obijectives:

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

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

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.
2.

3.

4.

5.

Apply Python syntax, variables, operators, control statements, and functions for problem-solving.
Apply Python data structures (lists, tuples, dictionaries, sets) to store, manipulate, and analyze data
efficiently.

Implement file handling, exception handling, and modular programming to develop structured and
reusable Python programs.

Utilize NumPy and Pandas for numerical computations, data preprocessing, and handling real-world
datasets.

Analyze and visualize datasets using Python libraries (Matplotlib, Seaborn) and interpret results to
derive meaningful insights.

Articulation Matrix

COs | PO1|PO2 | PO3 | PO4 | POS5 | POG | PO7 | PO | POY |POL0|POLL|PSOL|PSO2| o
Co1 3 3 2 3 1 2 1
CO2 3 3 2 3 1 2 1
COs3 3 3 3 2 3 2 1 3 1
CO4 3 3 3 3 3 2 1 3 1
CO5 3 3 3 3 3 2 2 3 1 3 1
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

Function-based programs — recursion, modular code, and argument passing.

Module 2
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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,

~w

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

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

Lutz, M., Learning Python, O’Reilly Media, Sth Edition, Sebastopol, 2013.

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

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

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.

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

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
26GEO009 Engineering Drawing 1 0 > >
Prerequisite Assessment Pattern
Algebra; Geometry Construction CIA SEE Total

60 40 100

Course Obijectives

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|PO5|PO6 | PO7|PO8 | PO9 |PO10|PO11|PSO1|PSO2| PSO3
Co1 2
CO2 3 2
COo3 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

Quiz on Drawing Standards, Drawing Assignments, Product Drawing Recreation,
Assembly Drawing.
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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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