ANNA UNIVERSITY, CHENNAI

UNDERGRADUATE CURRICULUM (NON-AUTONOMOUS AFFILIATED INSTITUTIONS)

Programme: B.E., Mechatronics Engineering Regulations: 2025

Abbreviations:

HUM -

BS -

ES -

SD -
SL -

CDP —

OE -

Humanities (Languages, Management, L — Laboratory Course

Heritage, and others)

Basic Science (Mathematics, Physics, T - Theory

Chemistry)

Engineering Science (General (G), LIT — Laboratory Integrated Theory

Programme Core (PC), Programme Elective
(PE) & Emerging Technology (ET))

Skill Development PW — Project Work

Self Learning IPW — Internship cum Project Work
Capstone Design Project DIC — Department Introductory Course
Open Elective TCP - Total Contact Period(s)

Program Outcomes

1.

Engineering Knowledge: Apply math, science, and engineering fundamentals
to complex problems.

Problem Analysis: Identify and analyze complex problems using research and
sustainability principles.

Design Solutions: Design systems and processes considering health, safety,
cost, culture, and environment.

Investigations: Use experiments, modelling, and data analysis to reach valid
conclusions.

Engineering Tools: Apply modern tools for modelling and problem-solving,
recognizing their limits.

Society & Environment: Assess societal, legal, and environmental impacts of

engineering solutions.

7. Ethics: Commit to ethics, human values, diversity, and legal compliance.

8. Teamwork: Work effectively as an individual and in multidisciplinary teams.

9. Communication: Communicate clearly in reports, presentations, and

documentation across diverse groups.

10.Management & Finance: Apply management and economic principles in

projects and teamwork.
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11. Lifelong Learning: Engage in continuous learning, adapt to new technologies,
and think critically.

Program Specific Outcomes:

PSO1 Design and develop the integrate mechanical, electronic, and control

systems for smart and automated applications

PS0O2 Utilize modern techniques and tools for addressing engineering challenges
in the fields of Mechatronics Engineering and providing sustainable
innovation solutions.

PSO3 Exhibit team work, research aptitude and ethical practices for continuous
self-learning and professional growth throughout their careers.

Semester -1
S c c Periods /
No gt:):js: Course Name .<I>_ursee Week  (Credits/Category
: YPe 1P| TCP
1. | MA25C01 | Applied Calculus T 3-1-0 4 4 BS
ME25c03 | Introduction to Mechanical T 2.1.0 | 3 3 |ES(PC)

2. Engineering - DIC

3. | ME25C01 | Engineering Drawing LIT 2-0-4 6 4 ES (G)

4. PH25C01 | Applied Physics — | LIT 2-0-2 4 3 BS

5 | CY25C01 | Applied Chemistry — | LIT 2-0-2 4 3 BS

6. UC25Ho1 20U ooy /Heritage of T 100 | 1 | 1 | HUM

Tamils

7 EN25C01 | English Essentials — | T 2-0-0 2 2 HUM

g. | CS25C02 SomPuter Programming: LT 202 | 4 3 ES(PC)

ython

9 | ME25C04 | Makerspace L 0-0-4 4 2 SD

10. | UC25A01 | Life Skills for Engineers — | -—- 1-0-2 3 1 HUM

11. | UC25A02 | Physical Education — | - 0-0-4 4 1 HUM

12, NCC / NSS/ NSO/ YRC

Total Credits | 39 27
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Semester - i

s.| ¢ c Periods /
No gl;rds: Course Name _<I>_ursee Week CreditsCategory
YPe I'L1-P | TCP
1. | MA25C02 | Linear Algebra T 3-1-0 4 4 BS
2 | ME25C02 | Engineering Mechanics T 3-1-0 4 4 ES (G)
3. | EE25C01 Eﬁ;li(r;\eEei?i?\tgncal and Electronics T 3-0-0 3 3 ES (G)
4 | PH25C05 | Applied Physics (ME) — II T 2-1-0 3 3 BS
5 | CY25C03 |Applied Chemistry (ME) — II T 2-0-0 2 2 BS
6.| UC25H02 SURIs@D asmdenuwd /1w | 450 | 1 | 1 Huwm
Tamils and Technology
7. ME25C05 Re-Engineering for Innovation L 0-0-4 4 2 SD
8. EN25C02 English Essentials — I LIT 1-0-2 3 2 HUM
0. UC25A03 Life Skills for Engineers — Il --- 1-0-2 3 1 HUM
10/ UC25A04 | Physical Education — I -—- 0-0-4 4 1 HUM
1 Foreign Language” LIT 1-0-2 3 1 HUM
Total Credits 34 24
A Deutsch / Japanese / Korean
Semester - Il
s. ¢ c Periods /
No gl;':: Course Name _or;:;see Week CreditsCategory
L-T-P | TCP
" Compytatlonal Differential T 3-1-0 4 4 BS
Equations
2 Applied Thermodynamics T 3-0-0 3 3 ES (PC)
3 Hydraulics and pneumatics LIT 3-0-2 5 4 ES (PC)
4 Manufacturing Processes LIT 2-0-2 3 3 ES (PC)
5. Digital Electronics LIT 3-0-2 5 4 |ES (PC)
6. Egg(l)lf:tocr;rfr”umcatlon Skills L 0-0-2 y 1 HUM
7 Skill Development Course — | LIT 1-0-2 3 2 SD
Total Credits | 24 21
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Semester -1V

s. ¢ c Periods /
No g‘;‘:: Course Name _orursee Week Credits Category
YP® IL1-P |TCP
1 Applied Data Science T 3.0-0 3 3 ES (ET)
Kinematics & Dynamics of
2, Machies Y T | 302 5 4 | ES(PC)
3 Electronics Drives and Actuators T 3-0-0 3 3 ES (PC)
4 Mechanical Instrumentation LIT 3-0-2 5 4 ES (PC)
5 Design of Machine Elements T 3-0-0 3 3 ES (PC)
6. Etar)dard_s in Mechanical T 1-0-0 1 1 ES (PC)
ngineering
English Communication Skills
£ Laboratory — Ill L0021 1 1 1 HUM
8. Skill Development Course — Il LIT 1-0-2 3 2 SD
Total Credits | 24 21
Semester-V
s. ¢ c Periods /
No gl;':: Course Name _?_ursee Week  (Credits Category
YPe I .1-P [ TCP

1. Control Systems T 3-0-0 3 3 ES (PC)
2. Embedded Systems Design LIT 3-0-2 5 4 ES (G)
3. Digital Signal Processing LIT 2-0-3 3 3 ES (PC)
4. Industrial Automation LIT 2-0-2 4 3 ES (PC)
5. Open Elective T 3-0-0 3 3 -

6. Programme Elective — | T 3-0-0 3 3 ES (PE)
7. Skill Development Course — LIT 1-0-2 3 2 SD

8. Industry Oriented Course - | LIT 1-0-2 | 3 1 SD

Total Credits | 27 | 22
For Honours Degree
1 Capstone DeS|g|n Project — Level CDP 0-0-12 | 12 6 sSD
OR
1. Honours Elective — | 3-0-0 3 3
2. Honours Elective — Il 3-0-0 3 3
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For Minor Degree
1. Minor Elective — | T 3-0-0 3
2. Minor Elective — Il T 3-0-0 3 3
Semester — VI
s. ¢ c Periods /
No g‘;‘:: Course Name .<I>_ursee Week Credits Category
YPe 'L 1P [TCP
1 Industrial Robotics LIT 3-0-2 5 4 ES (PC)
2 CNC Technology T 3-0-0 3 3 ES (PC)
3 Programme Elective — I T 3-0-0 3 3 ES (PE)
4. Programme Elective — IlI T 3-0-0 3 3 ES (PE)
CNC and System Simulation
5 Laboratory y L | 004 4 2 | ES(PC)
6. Self-Learning Course - - 0 1 -
7 Industry Oriented Course - Il LIT 1-0-2 3 1 SD
Total Credits | 21 17
For Honours Degree
1 Capstone Design Project — CDP 0-0-12 | 12 6 SD
Level Il
OR
1. Honours Elective — I T 3-0-0 3 3
2. Honours Elective — IV T 3-0-0 3 3
For Minor Degree
1. Minor Elective — llI T 3-0-0 3 3
2. Minor Elective — IV T 3-0-0 3 3
Semester - VI
s. ¢ c Periods /
No gl::: Course Name .c|>_ursee Week (Credits Category
YPe I .1p|TCP
Engineering Entrepreneurship N
1. Development T 202 4 3 HUM
2 Climate Change and Sustainability T 2-0-0 | 2 2 HUM
3 Mechatronics System Design LIT |2-0-2 4 3 ES (PC)
4 Programme Elective — IV T 3-0-0| 3 3 ES (PE)
5. Programme Elective — V T 3-0-0| 3 3 ES (PE)
6. Project Management T 2-0-0 | 2 2 HUM
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‘ Industrial Training

‘ ‘ --- --- 1 SD
Total Credits 18 17
For Honours Degree
1 Capstone Desigl?I Project — Level CDP  0-0-12| 12 6 SD
OR
1. Honours Elective — V 3-0-0| 3 3
2. Honours Elective — VI 3-0-0| 3 3
For Minor Degree
1. Minor Elective — V T 3-0-0| 3 3
2. Minor Elective — VI 3-0-0| 3 3
Semester - VIl
s. ¢ C Periods /
No gz‘:: Course Name _cI)_ursee Week |Credits Category
YPe I L.1-p| TCP
Project Work / Internship cum PW/ 1A
1 Project Work pwy 0016 16 8 SD
Total Credits| 16 8
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PROGRAMME ELECTIVE COURSES - STREAMS

Artificial Embedded
Systems and : Intelligence Simulation,
. Manufacturing . Systems and .
Design and Machine loT and Modelling
Learning
Robot Diaital Machine Embedded Robotics
Manipulators Manufgcturin Learning for Systems Design | Simulation and
and Grippers 9 Robotics for Robotics Virtual Reality
Material Computer Wireless Sensor
Human-Robot . Vision and Networks and - .
) Handling . Digital Twin
Interaction Image 0T in
Systems . .
Processing Automation
C Deep Learning Microcontroller Pfed"’“"e
Bio-inspired , Maintenance
! Industrial loT for Autonomous and FPGA )
Robotics . using Data
Systems Programming .
Analytics
. . . Systems
Soft Robotics MEMS Alin Indugtrlal Cyber-Physical Engineering and
Automation Systems N
Optimization
Reinforcement Modeling and
Robotics Safety Design for Learning and loT Security and Simulation of
and Standards |Manufacturability Intelligent Protocols Mechanical
Agents Systems
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Semester |
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MA25C01 L T P
Applied Calculus c

Course Objectives:

e To provide technical competence of modelling engineering problems using
calculus.

e To apply the calculus concepts in solving engineering problems using
analytical methods and computational tools.

Differential Calculus: Functions, graph of functions, New functions from old
functions, Limit of a function, Continuity, Limits at infinity, Derivative as a function,
Maxima and Minima of functions of single variable, Mean value theorem, Effect of
derivatives on the shape of a graph.

Activities: Visualization of the functions, Maxima and Minima of a function using
open-source software, Solving of Competitive Examination questions (Ex. GATE).

Functions of Several Variables: Partial derivatives, Chain rule, Total derivative,
Maxima and minima of functions of two variables, Method of Lagrange’s Multipliers,
Application problems in engineering.

Activities: Partial Derivatives with two or three variables, Maxima and Minima of a
function using open-source software, Solving of Competitive Examination questions
(Ex. GATE).

Integral Calculus: Fundamental theorem of Calculus, Indefinite integrals and the
Net Change Theorem, Improper integrals, Arc Length, Area of Region, Area of
surface of revolution.

Activities: Definite and Indefinite Integrals, Determination of Area, Solving of
Competitive Examination questions (Ex. GATE).

Multiple Integrals: Iterated integrals and Fubini’s theorem, Evaluation of double
integrals, change of order of integration, change of variables between Cartesian and
polar co-ordinates, evaluation of triple integrals-change of variables between
Cartesian and cylindrical and spherical co-ordinates.

Activities: Double integrals and triple integrals using open-source software, Solving
of Competitive Examination questions (Ex. GATE).

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Assignments (20%), Solution to application-oriented
problems using software (20%), Solving of GATE questions (20%), Internal
Examinations (40%).

References:
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1. Anton, H., Bivens, I. C., & Davis, S. (2021). Calculus: Early transcendentals.
John Wiley & Sons.

2. Ron Larson and David C. Falvo,(2013), Calculus: an Applied Approach.
Cengage Learning.

3. Stewart, J., Clegg, D., & Watson, S. (2019). Calculus: Early transcendentals.

4. Thomas, G. B., Jr., Weir, M. D., Hass, J., & Heil, C. (2018). Thomas' calculus:
Early transcendentals. Pearson.

5. Singh, K. (2019). Engineering mathematics through applications. Bloomsbury
Publishing.

6. Grewal, B. S. (2012). Higher engineering mathematics. Khanna Publishers.

E-resources:

1.  https://math.libretexts.org/Bookshelves/Calculus/Map%3A_Calculus__Early
_Transcendentals_(Stewart)/

2.  https://openstax.org/books/calculus-volume-1/

https://tutorial.math.lamar.edu/Classes/Calcll/Calcll.aspx

4. SCILAB, https://www.scilab.org/

o

Description of CO PO PSO

Explain the meaning of derivative, integral,
CO1 |and their geometric and physical - -
interpretations.

Apply differentiation and integration PSO1(2)
CO2 | techniques to compute maxima, minima, PO1(3) PS02(2)

and area.

Analyze the behavior of single and PSO1(2)
CO3 | multivariable functions using derivatives and PO2(3) PSO3(1)

partial derivatives.

Utilize modern computational software and
online platforms to deepen understanding, PO5(2) PSO2(3)
perform complex calculations, and visualize PO11(1) PSO3(1)
mathematical concepts.

CO4
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https://math.libretexts.org/Bookshelves/Calculus/Map%3A_Calculus__Early_Transcendentals_(Stewart)/
https://math.libretexts.org/Bookshelves/Calculus/Map%3A_Calculus__Early_Transcendentals_(Stewart)/
https://openstax.org/books/calculus-volume-1/
https://tutorial.math.lamar.edu/Classes/CalcII/CalcII.aspx
https://www.scilab.org/

ME25C03

Introduction to Mechanical Engineering

N
-
o

Course Objectives:

e To impart the fundamental concepts and principles of various fields such as
Manufacturing, Materials, Mechanics, thermal engineering in Mechanical
Engineering.

Engineering: History and evolution of mechanical engineering, Basic mechanical
engineering principles (force, motion, energy, work, power), Units and dimensions, SlI
system, Ethics and professionalism in engineering.

Activities: Interactive quiz, Conversion between Sl and other unit systems.

Mechanics of Materials and Structures: Stress and strain, types of stresses (tensile,
compressive, shear), Elasticity and plasticity, Mechanical properties of materials (strength,
toughness, hardness), Introduction to bending, torsion, and axial loading, Simple structural
analysis and design concepts.

Activities: Demonstration of Simple truss or beam problems solved using software.

Energy Interactions: System, Energy Transfer, Conduction, convection, and radiation,
Working principle of Heat Engines, Refrigeration and HVAC systems.

Activities: Demonstration of working model of internal combustion engine & refrigerator,
Virtual demonstration of Thermodynamic cycles.

Machine Elements: Gears, bearings, shafts, fasteners, couplings, Selection of machine
components, Quality control and safety in mechanical engineering.

Activities: Demonstration of working of Gears, bearings, etc. in a mechanical system.

Manufacturing Processes: Casting, forming, machining & joining processes, CNC and
additive manufacturing, overview of smart manufacturing.

Activities: Demonstration of various machining processes, 3D printing of simple parts.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (10%), Assignments (40%) and Internal Examinations
(50%)

References:
1. Wickert, J., & Lewis, K. (2016). An Introduction to Mechanical Engineering. Cengage
Learning.

2. Rajput, R. K., (2017). Fundamentals of Mechanical Engineering, Laxmi
Publications.

E-resources:
1. MIT OpenCourseWare — Mechanical Engineering https://ocw.mit.edu

2. PhET Simulations — University of Colorado Boulder https://phet.colorado.edu
3. LibreTexts Engineering https://eng.libretexts.org
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https://ocw.mit.edu/
https://phet.colorado.edu/
https://eng.libretexts.org/

CO Description PO PSO
CO1 | Explain core mechanical engineering concepts. - -
Apply basic engineering calculations in mechanical PSO1(3)
CO2 PO1(3
systems. (3) PS0O2(2)
cO3 | ldentify common manufacturing processes for | po2(2) | PSO3(2)

engineering applications.
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ME25C01

Engineering Drawing

,_
ol
INE)

o

Course Objectives:

To impart knowledge on dimensions and drawing standards.

To explore the orthographic projection of lines and solids.

To provide the understanding of orthographic, isometric and perspective
views.

Fundamentals: Drawing instruments, Drawing standards  (BIS), Lettering
in engineering, Sheet layout, elements of dimensioning, Systems of dimensioning.
Free hand sketching of 2D & 3D objects, Conics — Ellipse, Parabola and Hyperbola.

Activities: Virtual Demonstration of Conics and Cycloids.

Orthographic Projection: First angle projection, Projection of points, straight lines
and planes.

Projection of Solids: Simple Solids, Section of Solids, Development of Surfaces

Activities: Development of models of various solids and virtual demonstration of
sectioning, CAD modelling of 2D objects.

Isometric Projection: Isometric Scale, Projection of Simple solids.

Activities: Conversion of 3D into 2D orthographic views, CAD modelling of 3D
objects.

Perspective Projection: Simple solids projection
Activities: Virtual demonstration of perspective views.

Project: Development of 2D objects and 3D objects using CAD tools.

Weightage:
Continuous Assessment: 50%
End Semester Examinations: 50%

Assessment Methodology:
Project — 10%, Models - 5%, Assignments - 35% and Internal Examinations - 50%

References:
1. Natarajan, K. V. (2025). A Text Book of Engineering Graphics. Dhanalakshmi

Publisher.
2. Venugopal, K., & Prabhu Raja, V. (2022). Engineering Drawing + AutoCAD.
New Age International Publishers.

E-Resources:

1. CAD Software — https://www.freecadweb.org/
2. Engineering Drawing and Computer Graphics, Prof. Rajaram Lakkaraju (IIT
Kharagpur) — https://onlinecourses.nptel.ac.in/noc22_me105/preview
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https://www.freecadweb.org/
https://onlinecourses.nptel.ac.in/noc22_me105/preview

3. MIT Design Handbook: Engineering Drawing and Sketching —
https://ocw.mit.edu/courses/2-007-design-and-manufacturing-i-spring-

2009/pages/related-resources/drawing_and_sketching/

CO Description PO PSO1
coO1 | Explain the advantages of engineering -
drawing in engineering applications
Apply the concepts of projections in
Co2 formulating various solid parts in engineering PO1(3) | PSO1(2)
systems.
cO3 | Analyse the various view and interpret the PO2(3) | PSO1(2)
engineering drawings.
CO4 | Use CAD tools for creation of various models. PO3(1) | PSO2(2)
cos5 | Critically think and develop innovative PO11(1) | PSO3(1)

models.
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https://ocw.mit.edu/courses/2-007-design-and-manufacturing-i-spring-2009/pages/related-resources/drawing_and_sketching/
https://ocw.mit.edu/courses/2-007-design-and-manufacturing-i-spring-2009/pages/related-resources/drawing_and_sketching/

—

PH25C01 Applied Physics — |

T
0

N|T
w0

Course Objective(s):
e To impart knowledge and expose the essentials of physics in various
engineering applications.

Properties of Matter: Elasticity, Cantilever, Young’s modulus (non-uniform
bending), Girders: Bridges and buildings, Viscosity: Stokes method, Surface
tension: drop weight method, Thermal expansion, Thermal stress, Bimetallic strips,
Expansion joints

Practical: Non-Uniform bending, Young’'s modulus of the material, Torsional
pendulum, Rigidity modulus of the wire and moment of inertia of the disc.

Activities: Virtual demonstration of thermal stress.

Oscillations: Simple Harmonic motion, Torsional pendulum, Couple per unit twist,
Damped and Forced Oscillation

Waves: Waves on a stretched string, Energy and Power, standing waves,
Ultrasonics, piezo, electric method, Acoustic grating, Electromagnetic waves:
Maxwell equation, Production of EM waves by dipole antenna, Propagation of EM
waves in free space , wave equation, Cell phone reception

Practical: Melde’s string experiment — Frequency of an electrically vibrating metal
tip.
Activities: Virtual demonstration of propagation of EM waves

Quantum Mechanics: Black body radiation, Photoelectric effect, de Broglie
hypothesis, Schrodinger Wave equation, Particle in a box (infinite potential well -
three-dimensional box), Barrier penetration and quantum tunnelling.

Practical: Photo-electric effect, Determination of Planck’s constant.
Activities: Virtual demonstration of Scanning Transmission Electron Microscope

Applied Optics: Interference: Air wedge, Michelson’s Interferometer, Fiber optics:
Structure of a fiber, Fiber Optic Communication System, Fiber Sensors (Virtual
demo), Displacement, pressure sensor and Temperature sensor, Einstein Co-
efficient, Nd:YAG laser, COz2 laser (construction, functioning and applications), dye
laser

Practical: Ruling width of Compact disc using Laser, Thickness of a thin sheet/wire
using Air wedge Method.

Activities: Demonstration of sensors and applications of Lasers

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%

Assessment Methodology: Quiz (5%), Assignments (20%), Flipped Class
(5%), Practical (30%), Internal Examinations (40%)
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References:

1.

&

Young, H. D., & Freedman, R. A. (2020). University physics with modern

physics. Pearson.

Gaur, R. K., & Gupta, S. L. (2022). Engineering physics. Dhanpat Rai

Publications.
Mathur, D. S. (2010). Elements of properties of matter. S. Chand Publishing.

Griffiths, D. J. (2018). Introduction to quantum mechanics. Cambridge University

Press.

. Silfvast, W. T. (2008). Laser fundamentals (2nd ed.). Cambridge University

Press.

E-Resources:

1.

N O Ok W

Barrier penetration problem and Quantum tunnelling:
https://archive.nptel.ac.in/courses/115/104/115104096/

EM waves and wireless channelling:
https://onlinecourses.nptel.ac.in/noc24 _ee31/preview

CO2 Laser: https://onlinecourses.nptel.ac.in/noc25 ph03/preview
Bimetallic Strips _ https://www.youtube.com/watch?v=WZQ8lvxdzDk

Cell phone Reception_ https://www.youtube.com/watch?v=1JZG9x_VOwA
Dipole Antenna_ https://www.youtube.com/watch?v=4xF1Fq2wB1I

Optical Sensors
https://auece.digimat.in/nptel/courses/video/108106173/L02.html

8. Scanning Tunnelling Electron Microscope
https://www.youtube.com/watch?v=XNYZYbXNWQA

Description of CO PO PSO
Explain the physics concepts in various -—
CO1 A ---
applications.
PSO1(2)
CO2 Apply the pringiples of wave optics and laser PO1(3) PS02(2)
physics in practical systems.
: , : PSO1(2)
Analyse the behaviour of materials under different
cos conditions. PO2(2) PSO3(1)
PSO1(2)
Conduct experiments in groups and interpret the | PO4(3) PS02(2)
CO4
data. PO8(1)
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https://archive.nptel.ac.in/courses/115/104/115104096/
https://onlinecourses.nptel.ac.in/noc24_ee31/preview
https://onlinecourses.nptel.ac.in/noc25_ph03/preview
https://www.youtube.com/watch?v=WZQ8lvxdzDk
https://www.youtube.com/watch?v=1JZG9x_VOwA
https://www.youtube.com/watch?v=4xF1Fq2wB1I
https://auece.digimat.in/nptel/courses/video/108106173/L02.html
https://www.youtube.com/watch?v=XNYZYbXNWQA

CY25C01

,_
ol
N[O
e

Applied Chemistry — |

Course Objectives:

e To provide students with a solid understanding of the chemical principles for
engineering applications.

e To introduce the chemical properties of materials and how these properties
influence the selection and use of materials in engineering systems.

e To impart practical applications of chemistry in commonly used engineering
devices

Water Technology: Water quality parameters and standards. Industrial feed water,
Remediation. Municipal water treatment. Desalination.

Practical: Analysis of alkalinity, hardness and dissolved oxygen.
Activity: Coagulation of water sample using Alum

Nano-chemistry: Classification, Size, dependent properties. Preparation of
nanomaterials, Top-down and Bottom-Up approaches, Applications (Flipped
classroom).

Practical: Preparation of nanoparticles by Sol-Gel method.

Electrochemistry: Electrochemical cell, Electrode potential., Redox reaction.
Conductivity of electrolytes, Factors.

Practical: Conductometric titrations
Activity: Electrochemical cell demonstration

Corrosion & Control: Chemical and electrochemical corrosions, galvanic series,
factors influencing corrosion, Electrochemical protection. Organic and Inorganic
coating.

Practical:

e Corrosion study by weight loss and salt spray method.
e Potentiometry/UV-visible spectrophotometer.

Activities: Case Study on Corrosion in Pipelines and Electronics, Control measures
for a corroded metal

Batteries: Conventional, Contemporary and Emerging battery storage technologies,
Primary & Secondary Batteries, Battery Pack, Battery Materials, Performance
Parameters, Testing, Safety aspects.

Practical: Measurement of EMF, Internal Resistance, Charge and Discharge
Characteristics.

Activities: Demonstration of battery pack in e-vehicles.

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%
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Assessment Methodology: Quiz (5%), Assignments (20%), Flipped Class (5%),

Practical (30%), Internal Examinations (40%)

References:

1. Jain, P. C., & Jain, M. (2015). Engineering Chemistry (17th ed.). Dhanpat Rai

Publishing Company (P) Ltd.

2. Dara, S. S. (2004). A Textbook of Engineering Chemistry. Chand Publications.
3. Sachdeva, M. V. (2011). Basics of Nano Chemistry. Anmol Publications Pvt Ltd.

4. Friedrich, E. (2014). Engineering Chemistry. Medtech.

E-Resources:

1. Water and Wastewater Engineering (Prof. Ligy Philip, IIT Madras) —
https://nptel.ac.in/courses/105106202.

2. Electrochemical Energy Systems (Prof. S. Mitra, IIT Madras) —
https://nptel.ac.in/courses/113106028.

3. Corrosion (Prof. Kallol Mondal, IIT Kanpur) —
https://nptel.ac.in/courses/112104088

4. Chemistry of Battery Systems (Prof. V. R. Marathe, |IT Madras) —
https://nptel.ac.in/courses/115106130

5. Resource on all battery types, testing, and safety —
https://batteryuniversity.com/articles

Description of CO PO PSO
Understand the importance of chemistry
CO1 o : ) : ---
applications with underlying mechanisms.
PSO1(2)
CcO2 Apply the chemistry concepts in widely used PO1(3) PS02(2)
devices.
, : PSO1(2)
Analyse the effect of various chemical parameters
cos on performance of engineering systems. PO2(2) PSO2(1)
PS02(2)
co4 Perform experimentations as a group and interpret | PO4(3) PS03(2)
the results. PO8(1)
: L : PS02(2)
Communicate findings through case studies and
Cco5 g g PO9(1) | PSO3(3)

reports
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LY - umenm e6SWMIS6T (NGH6v Haier eellWnkigeT eueny - AlHL&

&em6v:H(H G6V (LNG6V Heerr FMLIMIGET auemy, BELITET Femeuss a6, Lpmi@guilery Mo
aulser WM& eansallenearll QUTHBLSET, QUG ET , G5 QF WU Henev,
FHIWesor AMUMBIGET, BTLGLILMES QSUlems6r, GLiflenearuiey SmelaTehell Flemev,
@enss smalser, WmsHISIL, Lenm, afememor, WM, Brsevalrh, Sulpiseflear Feng
QUMTBETTHTT aumpailev Camallevgerfleor LIMIG.

BTLOLILUMES Semeuser Wmmih efy efNlenemwml@&6T: O5HEFES, SI&HTLLLD,
afleval iU (), SeooflWmedT Snsdgl, @uUieTLLLD, GHTeLTmeaIs: nbhg, FlevldUMLLLD,
auerifl, yeSlwmL L id, sdlprserfler eflememm_(h&6r.

sl Tsefler GHemeoors CHETLLUMOS&ET: SINSHESH 6T STalTmsGEHLD, el6unkiEaEsLD,
QEMSTUILNWLLD WwHMID FHS @QEERWSH &N WHMID Lms CHTLUMH &6,
sUllpgseT CUTMHMIW MECHETLUTH, FRISGHTUSHO SUUP&HESH (WHSMlem,
SevallLd, FHISGSTE HHIBISEHL Slemm (N&HMBISGEHLD, FRISGHTVSH 6 gHmING MHmILD
AMHGLD), HLOVELHS BTH G CFmpFasertler GQeumm.

AhSH W CHFW @& IMHMIL GHSW LeaTUTLME&sS Slprserfler LimkigerflliL:
aprsHw allhsameliCurfle sudlpisefler LBIG, @bEwmaller LmLliLg&&sefle sudpll
LeoTUML 60T STHHELD , &SWflumms @QussLD  @QBhHu W@mHSSasHe, FE5sH
DBSSIUSHT LUKG, HCaILBHIGE, MeQUIWSSILILIGSGET, SLDL LSS ngerer
SIFF QUTEUITMI.
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1. sUPs ey, W&E&HEHWL LeorUTEWm, C&5.65%. etemer (Qeueflui®: slbmr@d
LML ET6L LoMmmID Sevelluilwley LiewoflselT SLpssin).

2. semflenfls S, (nemeauy @ 6v. &SI, (& Ler LF& D).

3. B, aomeams bH&ESOTWle FRISSHTL BHT BISGFSHEM (QSTevedlwe Flemm
Qeuerflui®)

4. QUTIHEDBH, YHMMISEN]T BHITSHHSLD. (AFHTLEOILIEL Glemm CleueMui()

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’' (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference
Book.
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UC25H01 | Heritage of Tamils
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Language and Literature: Language Families in India, Dravidian Languages,
Tamil as aClassical Language, Classical Literature in Tamil, Secular Nature of
Sangam Literature, Distributive Justice in Sangam Literature, Management
Principles in Thirukural, Tamil Epics and Impact of Buddhism & Jainism in Tamil
Land, Bakthi Literature Azhwars and Nayanmars, Forms of minor Poetry -
Development of Modern literature in Tamil - Contribution of Bharathiyar and
Bharathidhasan.

Heritage - Rock Art Paintings to Modern Art — Sculpture: Hero stone to
modern sculpture, Bronze icons, Tribes and their handicrafts, Art of temple car
making, Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at
Kanyakumari, Making of musical instruments, Mridhangam, Parai, Veenai, Yazh
and Nadhaswaram, Role of Temples in Social and Economic Life of Tamils.

Folk and Martial Arts: Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu,
Oyillattam, Leatherpuppetry, Silambattam, Valari, Tiger dance, Sports and Games
of Tamils.

Thinai Concept of Tamils: Flora and Fauna of Tamils & Aham and Puram
Concept from Tholkappiyam and Sangam Literature, Aram Concept of Tamils,
Education and Literacy during Sangam Age, Ancient Cities and Ports of Sangam
Age, Export and Import during Sangam Age, Overseas Conquest of Cholas.

Contribution of Tamils to Indian National Movement and Indian Culture:
Contribution of Tamils to Indian Freedom Struggle, The Cultural Influence of Tamils
over the other parts of India, Self-Respect Movement, Role of Siddha Medicine in
Indigenous Systems of Medicine, Inscriptions & Manuscripts, Print History of Tamil
Books.

References:

1. sUOPLs aperm, I&ESEBL Ueoum@l, 65.68s. etemer  (Qeueflui®:
SALPBTH LITLBT6 oD, seveiludliicy Lieoofl&:eT &Lpssin).

2. Geootleofl G SLALD, (nemeTal] @)6v. &S TLD. (&L 6T LNJ&Lh).

3. FELp1q, m6UenNS BH SH&mTWI FRIGSHT BST BTSN G0 (QH TS W6 Fiemm Qealeflui®)

4, QUITIHEMIB, SpMMEIGT BM&H&D. (Q&TLSW Slemm GQeusfluiih)

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils, The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)

(Published by: International Institute of Tamil Studies).

8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

9. Keeladi, ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

11.  Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12.  Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL), Reference
Book.
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Course Objectives:
e Enhance learners’ listening and speaking skills to understand and deliver
speeches effectively
e Equip students with the skills to write clear, coherent, and grammatically
correct texts for various purposes.
e Strengthen the ability to comprehend, interpret, and analyse written English
across diverse contexts.

Speaking Skills: Self-Introduction (Tenses, Adjectives) Expressing opinions
(Subject-Verb Agreement), Participating in Conversations (Speech Acts - agreeing &
disagreeing — synonyms and antonyms)

Suggested Activities: Self-Introduction, Just a Minute (JAM) Video recording,
Situational role plays, Spell Bee, Word Substitution, Usage of Apps.

Listening Skills: Listening to Simple Conversations (Understanding tone and intent),
Short Speeches / Stories, Extracting information, Pronunciation, Listening to Various
Accents.

Suggested Activities: Listening and Repeating, Gap fill exercises, Note-taking

Reading Skills: Reading Strategies — (Skimming, scanning, predicting) intensive
reading - short passages and long passages on suggested themes (Sentence
Patterns, Prefixes and suffixes, idioms and phrases).

Activities: Reading - newspaper and digital articles, Cloze, Reading
comprehension, note making and summarising,

Writing Skills: Word Substitution, Sentence Formation, Hints Development (Guided
Writing), Writing Different Types of Paragraphs - (Sentence Structure) — Letter Writing
/ Emails (Informal)

Activities: Error Detection, Picture and poster description, Descriptive, Narrative and
Comparative paragraphs, Brainstorming and Mind Mapping - Informal letters/ Emails

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (10%), Assignments (20%), Speaking Task
(10%), Reading Task (10%), Writing Task (10%), Internal Examinations (40%).

References:

1. Miller, K. Q., & Wahl, S. T. (2023). Business and Professional
Communication: KEYS for Workplace Excellence (5th ed.). SAGE
Publications.

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

3. Sharma, S., & Mishra, B. (2024). Communication Skills for Engineers and
Scientists (2nd ed.). PHI Learning.

E-resources:
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english/grammar-and-vocabulary/

. Cambridge English — https://www.cambridgeenglish.org/learning-

Perfect English Grammar — https://www.perfect-english-grammar.com/

British Council — Learn English -
https://learnenglish.britishcouncil.org/grammar

Speechling — https://speechling.com/
mePro by Pearson — https://mepro.pearson.com/
TED Talks — https://www.ted.com/

Description of CO PO PSO

CcO1 Listen and comprehend spoken English, take -— -—
and draft notes.

coz | Apply vocabulary and grammar appropriately to | PO1(3) PSO1(2)
communicate in written and spoken forms. PSO3(3)

co3 | Analyze texts in different contexts using| PO2(2) PSO2(1)
appropriate reading strategies.

co4 Cpmrpumcate thoughts and ideas in real life | pOg9(2) PSO3(2)
situations.

CO5 Develop communication skills relevant to | po11(1) PSO3(3)

engineering and technology.
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CS25C02 Computer Programming: Python
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Course Objectives:

e To equip engineering students with the foundational knowledge and practical
skills in Python programming to analyse and solve computational problems
effectively.

e To foster problem-solving, critical thinking, and modular programming skills
essential for engineering domains.

Introduction to Python: Problem Solving, Problem Analysis Chart, Developing
an Algorithm, Flowchart and Pseudocode, Interactive and Script Mode,
Indentation, Comments, Error messages, Variables, Reserved Words, Data
Types, Arithmetic operators and expressions, Built-in Functions, Importing from
Packages.

Practical: Problem Analysis Chart, Flowchart and Pseudocode Practices.
(Minimum three)

Control Structures: if, if-else, nested if, multi-way if-elif statements, while loop, for
loop, nested loops, pass statements.

Practical: Usage of conditional logics in programs. (Minimum three)

Functions: Hiding redundancy, complexity; Parameters, arguments and return
values; formal vs actual arguments, named arguments, Recursive & Lambda
Functions.

Practical: Usage of functions in programs. (Minimum three)

Strings & Collections: String Comparison, Formatting, Slicing, Splitting, Stripping,
Lists, tuples, and dictionaries, basic list operators, searching and sorting lists;
dictionary literals, adding and removing keys, accessing and replacing values.

Practical: String manipulations and operations on lists, tuples, sets, and
dictionaries. (Minimum three)

File Operations: Create, Open, Read, Write, Append and Close files. Manipulating
directories, OS and Sys modules, reading/writing text and numbers, from/to a file;
creating and reading a formatted file (csv, tab-separated, etc.).

Practical: Opening, closing, reading and writing in formatted file format and sort
data. (Minimum three)

Packages: Built-in modules, User-Defined modules, Numpy, SciPy, Pandas, Scikit-
learn.

Practical: Usage of modules and packages to solve problems. (Minimum three),
Project (Minimum Two)

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%
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Assessment Methodology: Quiz (5%), Project (15%), Assignment Programs
(25%), Practical (25%), Internal Examinations (30%)

References:

1.

Matthes, E. (2019). Python crash course: A hands-on, project-based
introduction to programming (2nd ed.). No Starch Press.

. Brown, M. C. (2018). Python: The complete reference (4th ed.). McGraw Hill

Publishers.

Guttag, J. V. (2016). Introduction to computation and programming using
Python: With applications to understanding data (2nd ed.). MIT Press.

McKinney, W. (2017). Python for data analysis: Data wrangling with pandas,
NumPy, and IPython. Shroff/O'Reilly.

E-Resources:

Official Python Documentation — https://docs.python.org/3/

2. Python Tutorials — https://www.w3schools.com/python/
3. NumPy — https://numpy.org/doc/
4. SciPy - https://scipy.org/
5. Google’s Python class — https://developers.google.com/edu/python/
Description of CO PO PSO
CO1 Explain the potential usage of Python in - -
engineering applications
To apply the concepts of Python in solving PO1 (2) PS02(2)
CO2 | engineering problems and formulate new PSO3(1)
. PO5 (2)
projects.
To int t the dat d effectivel PO2(3)
o | I0 e e e o el | o) | PO
groups. PO9 (1) PSO3(2)
; PS02(2)
co4 Adapt new programming concepts and PO11 (1)

technologies in the profession.
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Course Objectives:

1. To impart practical skills in the assembly, disassembly, and welding of
components using appropriate tools and techniques.

2. To provide hands-on training in electrical wiring practices, and the use of
electronic components, sensors, and actuators.

List of Activities

(A). Dis-assembly & Assembly Practices

i. Tools and its handling techniques.

ii. Dis-assembly and assembly of home appliances — Grinder Mixer
Grinder, Ceiling Fan, Table Fan & Washing Machine.

iii. Dis-assembly and assembly of Air-Conditioners & Refrigerators.

iv. Dis-assembly and assembly of a Bicycle.

(B). Welding Practices

i. Welding Procedure, Selection & Safety Measures.

i. Power source of Arc Welding — Gas Metal Arc Welding & Gas
Tungsten Arc Welding processes.

iii. Hands-on session of preparing base material & Joint groove for
welding.

iv. Hands-on session of MAW, GMAW, GTAW, on Carbon Steel &
Stainless Stell plates / pipes, for fabrication of a simple part.

(C). Electrical Wiring Practices

i. Electrical Installation tools, equipment & safety measures.

ii. Hands-on session of basic electrical connections for Fuses,
Miniature Circuit Breakers and Distribution Box.

iii. Hands-on session of electrical connections for Lightings, Fans,
Calling Bells.

iv. Hands-on session of electrical connections for Motors &
Uninterruptible Power Supply.

(D). Electronics Components / Equipment Practices

i. Electronic components, equipment & safety measures.

ii. Dis-assembly and assembly of Computers.

iii. Hands-on session of Soldering Practices in a Printed Circuit Board.

iv. Hands-on session of Bridge Rectifier, Op-Amp and
Tr