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©) wvisioN

To emerge as a "Centre of excellence * offering Technical Education and Research
opportunities of very high standards to students, develop the total personality of the
individual and instil high levels of discipline and strive to set global standards, making our
ctudents technologically superior and ethically stronger, who inu rn shall contribute to the
sdvancement of society and humankind.

(#) missioN

\We dedicate and commit ourselves to achieve, sustain and foster unmatched excellence in
Technical Education. To this end, we will pursue continuous development of infra-structure
and enhance state-of-the-art eguipment to provide our students a tech nologically up-to
date and intellectually inspiring environment of learning, research, creativity, in novation
and professional activity and inculcate in them ethical and mo ral values.

@ Educational Organization Management System (EOMS) Policy

We at 5ri 5al Ram Engineering College are committed to empower our students not only to
excel academically but also imblbe essential values, enabling them to become exemplary
global citizens. We build a better nation by fostering sxcellence and innovative practices in
Engineering, Technology and Management Education. We are dedicated to consistently
enhancing our systems, infrastructure and services to meet the needs and expectations of
L all our stakeholders for sustainable growth

DEPARTMENT OF MECHATRONICS ENGINEERING

(©) vIsION

To be a leader in Mechatronics Engineering by fostering innovation, interdisciplinary
learning, and industry collaboration to drive advancements in robotics, automation, and
smart technologies.

(#) MisSION

Departmentof pechatronics Engineering, 5ri Sairam Engineering College is committed to

M1 Impart gquality education in Mechatronics Engineering through a balanced
curriculum, hands-on training, and modern laboratories.

M2 Foster innovation, interdisciplinary research, and industry collaboration in emerging
-reas such as robotics, automation, Industry 4.0, and intelligent systems.

M3 Develop graduates with strong technical skills, ethical values, and entrepreneurial
mindset to address real-world engineering challenges.

M4 Promote lifelong learning and adaptability to evolving technologies for global
competitiveness.
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AUTONOMOUS CURRICULA AND SYLLABI

— Regulations 2024
HOURS
o oome [ comeme [l o
THEORY
1 | 24BSMA101 | Matrices and Calculus 3 | L% ] 4
2 | 24HSEN1M | Communicative English 310160 3 3
3 | 24BSPH101 |Engineering Physics 310 |40 3 3
4 24B5CY102 | Ervironmental Chamistry for Industry 4.0 3 0 0 3 3
5§ | 24CSPTIM |Hands-On Programming in C 110 |4 3 3
6 | 24ESGE103 | Engineering Graphics and
Compuier Aided Drafting 1 2 |10 3 3
T 24HSTA101 |Heritage of Tamils 1 0 1] 1 1
VALUE ADDITIONS - |
1 | 24BSPL103 |Physics Labaratory HERE 2 2
PRACTICALS
1 24ESID101 | Mdea Engineering Laboratory - | 0 0 Z 2z 1
2 Z4ENTP101 | Functional Life Skilis 1 0 1 4 1
3 | 24HSTP101 | Take Charge : College Readiness - | 1|0 |0 1 i}
OHLINE SUPPLEMENTARY
| |.lu.s recommended by Dean Acadamic
30 M
SEMESTER |l
WEEK HOURS
ol i COURSE TITLE CTTF CONaCT| crepiTs
THEORY
1 | 24B5MA201 | Differential Equations and its Applications 2 1.1 1'% ] 4
2 | 24HSEN2D1 | Professional English 2 o le] 8 2
3 | 24BSPH202 | Physics of Malerials a |0 10 3 3
4 Z4AMTPW301 | Manufacturing Process with Laboratory K 1] F: 5 4
5 | 24ESCE2H |Engineering Mechanics 3 10 ]0 3 3
] 24HSTA201 | Tamils and Technology 1 ) 0 1 1
7 | 24HSNC201 |NCC course Level 1* 2|0 |0 2 i}
PRACTICALS
1 24ESGE104 |Engineering Practices Laboratory {TVET) g | 0 4 7 2
VALUE ADDITIONS - Nl
1 24ESID201 |{ldea Engineering Laboratory - Il 0 |& |2 2 1
2 | 24ENTP201 |Digital Dynamics 3 E 2 i
3 P 1 {Take Charge : Collage Readinass - I 1 0 0 1 0
I':F'FI'I"D'I'E y ONLINE SUPPLEMENTARY = p
kil 3 I Z4ESMCZ01 |I'-'IS ice: (Mandatory) NPTEL Nen Credit | 0 | 01 0 :5 |'
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|Curriculum,” MZ |

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1  Graduates will establish a strong foundation in mathematics, science, and
engineering fundamentals to solve real-world mechatronics problems and to pursue
advanced studies.

PEOZ  Graduates will continuously enhance their technical and professional skills through
life-long leaming and adapt to emerging technologies and tools in the interdisciplinary
fields of mechatronics.

PEO3  Graduates will excel in diverse careers in manufacturing, automation, robofics,
control systems, and related fields, demonstrating technical competence and
innavation,

PEO4  Graduates will exhibit professionalism, ethical behavior, and a commitment to
societal and environmental responsibilities in both local and global contexts.

PEO5S  Graduates will work effectively in multidisciplinary teams, communicate proficientty,
and assume leadership roles in their professional engagements.

PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1  Demonstrate knowledge and skills in the fundamental concepts of Mechatronics
Engineering and apply emerging technologies to enhance the performance of
manufacturing and production systems, while fostering innovation and
entrepreneurial capabilities.

P502: Applyfundamental knowledge of basic sciences and engineenng pnnciples to analyze
and solve engineering problems, pursue research across multidisciplinary domains,
and develop a passion for higher education in the chosan field.

COMPONENTS OF THE CURRICULUM (CoOC)

Course Component :Eﬂﬁnﬂﬂfﬁzﬂf R:rnr:rlnmtat::t“ Tm:Ir ':;?r
credits of the program) hours
Basic Sciences (BS) 15 28 26
Engineering Sciences (ES) 16 18 27
Humanities and Social Sclences (HS) 8 13 13
Professional Electives (EL) 14 23 23
Program Core + Program Lab (PC+PL) 20 af 33
Program theory with Lab (PW) / 3 15 11
Program Lab With Theary (PT)
Open Elective (OE) B 12 12
Training & Placement (TF) 2 14 4
innovation & Development (ID) / Project (PJ) 10 32 16
Internships (IN) 2 g
Eﬂm 0 (4 |k

Total 100 225 .

Academ Uncil Meeling —

I CHAIRMAN

No.__ 19 Dated: Jo\g{5} . L i ey s v 3
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PROGRAMME OUTCOMES(POs)
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SEMESTER -1
COURSE CODE: T|P
et MATRICES AND CALCULUS =0 ‘:5" :
efisaaas SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE -
COURSES
OBJECTIVES:

e Todevelop a strong foundation in matrix algebra and its applications.

e Tointroduce the concepts of limits, continuity, differentiation, and
optimization for functions of several variables.

e To familiarize students with the principles of vector calculus relevant
to engineering problems.

e To provide an understanding of double and triple integrals along with
their practical applications,

® Toimpart knowledge of Fourier series and its significance in
engineering analysis.

MODULE- 1 MATRICES 12

Eigenvalues and eigenvectors of a real matrix - Properties of eigenvalues and
eigenvectors — Cayley-Hamilton theorem (excluding proof) = Symmetric and
orthogonal matrices - Reduce the quadratic to canonical form using
orthoponal transformation - Nature of quadratic forms.

MODULE-11 FUNCTIONS OF SEVERAL VARIABLES 12

Limits, Continuity - Definitions - Partial derivatives - Taylor's series -
jacobians, Maxima and Minima - Method of Lagrange multipliers.

MODULE- 111 VECTOR DIFFERENTIATION 4

Scalar and vector valued functions - Gradient and directional derivatives -
Tangent plane - Divergence and curl - Irrotational and solenoidal vector fields -
Scalarand vector potentials - Vector identities (without proof).

MODULE- IV VECTOR INTEGRATION B

Line integral over a plane curve - Surface integral - Area of a curved surface -
Volume integral - Greens, Gauss divergence and Stoke's theorems - Verification
and application in evaluating line, surface and volume integrals. (Cube and

Cubeids).
Recommended in Board of Studies (BoS) Meeting No. E hez umzé' : F
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MODULE -V MULTIPLE INTEGRALS 12

Double integrals - Change of order of integration - Double integrals in polar
coordinates - Area enclosed by plane curves - Change of variables from
cartesian to polar coordinates - Triple integrals - Volume of solids (Spherical
and Cylindrical polar coordinates) .

MODULE- V1 FOURIER SERIES 12
Fourier series - Convergence of Fourier series - Half range sine and cosine
series - Parseval'stheorem.,

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Advanced Engineering Mathematics, Erwin Kreyszig, 9th Edition, John
Wiley & Sons, 2006.

2. Calculus and Analytic geometry, G.B. Thomas and R.L. Finney, 9th Edition,
Pearson, Reprint, 2002.

REFERENCES:

1. Higher Engineering Mathematics, B. V. Ramana, 11th reprint, Tata McGraw-
Hill, New Delhi, 2010.

2. Engineering Mathematics for first year, T. Veerarajan, Tata McGraw-Hill,
New Delhi, 2008.

3. A text-book of Engineering Mathematics, N.P. Bali and Manish Goyal, 9th
Edition, Laxmi Publications, Reprint, 2008.

4. Higher Engineering Mathematics, B. 5. Grewal, 40th Edition, Khanna
Publishers, New Delhi, 2007.

WEB REFERENCES:

1. https://testbook.com/maths/cayley-hamilton-theorem

2. https://wwwiiitg.ac.in/rafik/Tutorials/MA-102 /2013 /lect-10.pdf

3. https://ms.unimelb.edu.au/_data/assets/pdf_file/0007 /2516596,
functions_sev_var.pdf

4, https://www.mecmath.net/VectorCalculus.pdf

5. https://egyankosh.ac.in/bitstream/123456789/64855/1 /Unit4.pdf

6. https://willlamsgj.people.charleston.edu/Fourier%20Series.pdf

Recommended in Board of Studies (BoS) Meeting No. __ E’_ held an _* '[[5'
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ONLINE RESOURCES:

https: //www.youtube.com/watch?v=o]Dlt_Xv-mM
https:/ /www.youtube.com/watch?v=8h3y¥0im5XU
https:/ /www.youtube.com/watch?v=LGxE_yZYigl
https:/ /www.youtube.com/watch?v=mal QmE1SH3I
https://www.youtube.com/ watch?v=QPw4GYz5Unc
https:/ /www.youtube.com/watch?v=1 mMYaPkXcNI

L B el

COURSE OUTCOMES:

Upon completion of the course, the studentshould be able to:

1. Diagonalize the matrix using orthogonal transformation and apply Cayley
Hamilton Theorem to find the inverse and integral powers of a square
matrix. (K3)

2. Evaluate the limit, examine the continuity and use derivatives to find
extreme values for functions of several variables. (K3)

3, Compute the derivatives of scalar and vector point functions. (K3)

4. Use the vector point function to establish the relation between line, surface
and volume integrals. (K3)

5. Apply double and triple integrals to find the area and the volume of a
region. (K3)

6. Compute Fourier series expansion of a function. (K3)

CO-POMAPPING:
P01 | POz | PO3 | Po4 | POs | Pos | POT | POB | POS | PO10 | PO
cot | 4 ) MLl R . ] . o R
coz | 3 ) ) N T i y : B
cod 3 - . . . = :
cod | 3| - o] G| %] = . | = v |
cos | 3 | - g 25 - N - E :
cos | | - - d : -

Recommended in Board of Studies (BoS) Meeting No. ‘5 held on 3 Iz § ]] f
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SEMESTER -1

COURSE CODE: LIT({P|CPC
24HSEN101 COMMUNICATIVE ENGLISH 3 0l0l3(3
R SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE i
COURSES
OBJECTIVES:

® Develop the basic LSRW skills

® Acquire enhanced knowledge of English grammar

e [mprove modern and technical vocabulary

® Enhance the communicative and cognitive skills

® Interpret the texts and write reviews critically
MODULE -T COMMUNICATION PROCESS 8

Listening - informal conversations - Speaking - basics in speaking - speaking
on given topics & situations - recording speeches and strategies to improve -
Reading comprehension - skimming/ scanning/ predicting - question &
answers - objective and descriptive answers - Writing — paragraph writing,
personal notes - Language Development - parts of speech, prefix, suffix, word
formation

MODULE-I1 LANGUAGE BARRIERS, LEVELS AND CHANNELS g
Listening -interviews - Speaking - describing a simple process - asking and
answering questions - Reading - critical reading - finding key information ina
given text - ideation, mind mapping - Writing - dialogue,, instructions -
Language Development - regular, irregular verbs, tenses, framing questions,

MODULE-III NARRATION AND SUMMATION 8

Listening - long texts - TED talks - extensive speech on current affairs -
Speaking - role plays — asking about routine actions and expressing opinions -
Reading- longer texts & making a critical analysis of the given text - Writing -
essay (comparative / analytical), jumbled sentences, recommendations -
Language Development - writing single sentence definitions, sequence words

Recommended in Board of Studies (BoS) Meeting No, é Kf’_} HM
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MODULE-IV WRITING MECHANICS 7

Listening -debates and discussions - practicin g multiple tasks -Speaking - self
introduction about friends/ places/ hobbies - Reading -Making inference from
the reading passage - Predicting the content of the reading passage - Writing -
informal letters, e-mails - accuracy, coherence, brevity - Language
Development- single word substitutes, compound words- conditionals

MODULE-V  INTERPRETATION SKILLS 7
Listening- popular speeches and presentations - Speaking - impromptu
speeches -Reading - articles - magazines - Writing - review writing, channel
conversion - bar diagram/ table, poster/ picture interpretation - Language
Development - modal verbs, collocations, 2 1st century vocabulary

MODULE-VI COGENT EXPOSITIONS 7
Listening - Motivational speeches - Speaking - Debates and discussion -
Reading - analytical reading - newspapers - Writing - process description -
Language Development - voices, sentences expressin g purpose, synonyms &
antonyms
TOTAL: 45 PERIODS
TEXT BOOKS:
1. Board of Editors. Using English: A Coursebook for Undergraduate
Engineers and Technologists. Orient Blackswan Limited, Hyderabad: 2015.
2. A Course in Technical English, D. Praveen Sam and K.N. Shoba, Cambridge
University Press, 2020

REFERENCES:

L. Anderson, Paul V. Technical Communication: A Reader - Centered
Approach. Cengage, New Delhi, 2008.

2. Smith-Worthington, Darlene & Sue Jefferson. Technical Writing for
Success, Cengage, Mason, USA, 2007.

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

4. Chauhan, Gajendra Singh and etal.Technical Communication (Latest
Revised Edition). Cengage Learning India Pvt. Limited, 2018.

WEB REFERENCES:
1. https://onlinecourses.nptelac.in/noc19_hs31/preview
2. https://www.myenglishpages.com/speaking/ #google_vignette

Recommended in Board of Studies (BoS) Meeting No. ___ [ w / Z§I /

r 5 ' lm-'il:-‘||-'l'r.-.-.-_.
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ONLINE RESOURCES:

1.

2.

https://wwPearson.com/english/catalogue/business-en glish/technical-
english.html
https://ww.cambridgeenglish.org/learning-engli sh/free-resources,

OUTCOMES:
Upon completion of the course, the student will be able to:

1.

2.

3.

Improve understanding and application of listening, speaking, reading,
and writing skills (K2)

Demonstrate the ability to write personal notes, clear and coherent
paragraphs (K2)

Apply analytical skills to write essays, rearrange jumbled sentences, and
formulate recommendations [K3)

Apply skills to develop email etiquette and construct professional emails
and informalletters [K3)

Analyze and interpret data to write comprehensive and effective reviews
(K3)

Enhance vocabulary, improve grammatical accuracy, and confidently
engage in debates (K2)

CO-PO, PSO MAPPING:

POt | POz | POJ | PO4 | POS | POS | POT | POB | PO9 | POT0 | POY | PSO1 | PSOZ
e | - - 3 - 2

coz | - - 3 | - 2 | -

cos | - i . T B | =

| - | - . § | .- 7 | -

cos | - - 3 2| -

cos | - . . 4 g | a

Recommended in Board of Studies (BoS) Meeting No.
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SEMESTER - 1

COURSE CODE: L|T|(PI|CP|IC
ENGI ING I

24BSPH101 NEERING PHYSICS 3/0/0(3]3

el SYLLABUS VERSION 11 SDG NO. 4,791

PRE-REQUISITE "

COURSES

OBJECTIVES:

e Tounderstand the basic concepts of mechanics and its use in
engineering applications.

e Tounderstand the concept of waves and lasers and their applications.
To illustrate the various laws of electromagnetic waves and their
applications.

e Toapply the concepts of quantum mechanics to engineering studies.

To understand the basics of crystal for engineering applications.

e To identify the basic principles involved in thermal physics and its
applications.

*

MODULE - 1 PROPERTIES OF MATTER 8
Elasticity - Hooke's law - Poisson's ratio - Stress-strain diagram and its uses -
Twisting couple - shaft - Torsion pendulum: theory and experiment - Bending
of beams - bending moment - Cantilever: theory and experiment- Uniform and
non-uniform bending: theory and experiment - I-shaped girders.

MODULE-1I MECHANICAL WAVES AND LASERS 7

Waves on a string - standing waves - traveling waves - Energy transfer of a
wave — Reflection and refraction of light waves - interference - Theory of air
wedge and experiment - Theory of laser - characteristics - Spontaneous and
stimulated emission - Einstein's coefficients - population inversion - Nd-YAG
laser, CO2 laser - Basicapplications of lasers inindustry.

MODULE-II1 ELECTROMAGNETICWAVES 8
The Maxwell's equations - wave equation; Plane electromagnetic waves in
vacuum, conditions on the wave field - properties of electromagnetic waves:
speed, amplitude, phase, orientation and waves In matier - polarization -
Producing electromagnetic waves - Energy and momentum in EM - Reflection
and transmission of electromagnetic waves from a non-conducting medium
vacuum interface for normal incidence.

Recommended in Board of Studies (BoS) Meeting Na. 52"' Id on 3 !/]
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MODULE-IV  BASICAND APPLIED QUANTUM MECHANICS 7
Black body radiation - Planck’s derivation - Electrons and matter waves - The
Schrodinger equation (time-dependent and time-independent form 5] -
significance of wave function - Normalization - Free particle - particle in an
infinite potential well: 1D, 2D and 3D boxes; - Barrier penetration and
quantum tunneling (qualitative) - Scanning Tunneling Microscope.

MODULE-V CRYSTAL PHYSICS 8

Single crystalline, Polycrystalline and Amorphous materials - single crystals:
unit cell, crystal systems, Bravais lattices, directions and planes in a crystal -
Miller indices - Interplanar distance - X-ray diffraction - Calculation of number
of atoms per unit cell - Atomic radius - Coordination number - packing factor
for SC, BCC, FCC and HCP structures - Polymorphism and allotropy. Crystal
Growth : Chochralski technique - Molecular beam epitaxy.

MODULE-VI THERMALFPHYSICS 7

Transfer of heat energy - Conduction, Convection and Radiation - Thermal
conductivity, Forbe's method and Lee’s disc method - Conduction through
compound media - series and parallel methods - Heat exchangers -
Refrigerators and Solar water heaters.

TOTAL: 45 PERIODS
TEXT BOOK:

1. D.K Bhattacharya & T. Poonam, "Engineering Physics," Oxford University
Press, 2015.

2. R.K. Gaur & S.L. Gupta, "Engineering Physics." Dhanpat Rai Publishers,
2012.

3. B.K. Pandey & S. Chaturvedi, “Engineering Physics,” Cengage Learning
India, 2017.

4. V. Rajendran, "Engineering Physics," McGraw Hill Publications Ltd., New
Delhi,2014.

5. M.N. Avadhanulu and PG. Kshirsagar, "A textbook of Engineering Physics,”
S.Chand & Co Ltd., 2016.

REFERENCES:
1. D.Halliday, Resnick & |. Walker, “Principles of Physics,” Wiley, 2015.

2. R.A. Serway & |.W. Jewett, "Physics for Scientists and Engineers,” Cengage
Learning, 2010.

Recommended in Board of Studies (BoS) Meeting No. 6_ Id on 31

| 8 |
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N.K.Verma, "Physics for Engineers,” PHI Learning Private Limited, 2014.

4, PA. Tipler & G. Mosca, "Physics for Scientists and Engineers,” W.H.
Freeman, 2020.

5. Brijlal and Subramanyam, “Properties of Matter,” 5. Chand Publishing,
2018,

6. Shatendra Sharma & Jyotsna Sharma, "Engineering Physics,” Pearson,
2018.

7. Arthur Beiser. “Concepts of Modern Physics," McGraw-Hill, 6th Edition.
2003.

8. Charles Kittel, “Introduction to Solid State Physics." John Wiley & Sons. 8th

Edition, 2005.

Ll

OUTCOMES:

Upon completion of the course, the studentshould be able to:

1. Apply the concepts of stress, torsion, and bending to stu dy the mechanical
behaviour of structural elements using theoretical and experimental
methods.[K3)

2. Apply the principles of mechanical and light waves, air-wedge
interference and laser systems to demonstrate the working of Nd:YAG and
€O, lasersand their industrial applications. (K3)

3. Examine Maxwell's equations and electromagnetic wave theory to
analyze wave propagation, polarization and reflection-transmission
phenomenain different media. (K4)

4. Utilize the principles of quantum mechanics to explain black body
radiation, matter waves, particle confinement in a potential well and
tunneling phenomena. (K3)

5. Examine and compare the characteristics of various crystal structures,
polymorphic forms, and crystal growth techniques. (K4)

6. Apply the principles of heat transfer to determine the thermal
conductivity and explain the role of heat exchangers in refrigerators and
solar water heaters. [(K3)

Recommended in Board of Studies (BoS) Meeting No. & hgﬁ:n/:'" l ) 6 ?
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CO, PO, PSOMAPFPING:

P07 | POZ | P03 | PO4 | POS | PO | POT | PoB | Pos | POWD | POM | PSDI | PSO2
sl s W s [ | e s 1= ) = ] m | =
g 3 - - = - . = a = - - = S
cos | 3 3 - . . "
cod | 3 - - . “ Z
es| 3|3 | - | - . VoV 1l
ov] & | | oo | | w ] o= e few fmes fe |a fs ]

SEMESTER - 1

COURSE CODE: ENVIRONMENTAL CHEMISTRY | L |T |P|CP|C
24B5CY102 FOR INDUSTRY 4.0 3/0(0[3(3
AR SYLLABUS VERSION 11 S0G NO.1- 17
PRE-REQUISITE _
COURSES
OBJECTIVES:
e To gain a comprehensive understanding of environmental chemistry

principles, environmental sustainability and monitoring techniques
for environmental quality assessment.

To analyze atmospheric chemistry, climate change, air pollution and

chemistry-based technologies for sustainable air quality
management.

Ta foster a sound understanding of water quality parameters and
water treatment techniques for sustainable management.

To explore the principles of circular chemistry and sustainable
technologies for resource recovery and solid waste management.
(SWM).

To examine renewable energy sources, advanced energy storage
systems and sustainable energy technologies for sustainable energy
management.

To implement green chemistry principles in the development and
application of sustainable functional materials for emerging
technologies.

Recommended in Board of Studies (BoS) Meeting No. _.r':-'}_ nwﬁ@_@w;
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MODULE - 1 PRINCIPLES OF ENVIRONMENTAL CHEMISTRY AND
SUSTAINABILITY 8

Environment: Definition, components, scope and significance of the
environment. Role of chemistry in environmental protection and sustainable
development. Biogeochemical cycles (carbon, nitrogen and water).
Environmental Pollutants: Classification, sources, transport and
environmental fate of pollutants.

Environmental Monitoring: Environmental sampling, chemical analysis and
principles, components, classification and applications of chemical sensors,
including gas, electrochemical, optical and biosensors for monitoring ain
water and soil quality.

Emerging Environmental Technologies: Smart chemical sensors, loT-
enabled environmental monitoring, digital environmental sensing and data-
driven environmental management.

MODULE-11 ATMOSPHERICCHEMISTRY AND CLIMATE
SUSTAINABILITY 7
Climate change-Greenhouse effect, role of greenhouse gases (COz, CHa, N40
and CFCs) in global warming. Chemical and photochemical reactions in the
atmosphere. Formation of photochemical smog, PAN and acid rain (causes,
effects and control measures). Oxygen and ozone chemistry- Ozone layer
depletion (causes, effectsand control measures).
Air pollution: Major air pollutants (PMz.5, PMyq,50,, NOy, CO and VOCs).
Chemistry-based technologies for air pollution control: Catalytic
converters, carbon capture and adsorption using activated carbon.
Complete combustion of carbom: Role of oxygen and selected oxidizing
agents in promoting complete combustion such as hydrogen peroxide,
potassium permanganate and potassium chlorate (relevant chemical
reactions)

MODULE-1I  SUSTAINABLE WATER CHEM ISTRY B

Importance and scope of water chemistry: Sources and impurities in water,
Water Quality Parameters, Specifications as per WHO/BIS standards.
Hardness of water, types, numerical problems on hardness of water. Softening
of water: Internal treatment (Lime-soda, Phosphate, Calgon, Sodium
Aluminate and Colloidal conditioning). External treatments: [on exchange and
Zeolite processes. Municipal water treatment: primary treatment and
disinfection (UV, Ozonation, break-point chlorina tion), nutrition recovery and
sludge-to-energy. Desalination of brackish water by Reverse osmosis,

. . S wgﬂw
Recommended in Board of Studies (BoS) Meeting No. m
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Emerging water treatment technologies: Adsorption, nanotechnology and
photo catalysis.

Sustainable water management: Water recycling, rainwater harvesting and
circular water economy

MODULE -1V CIRCULAR CHEMISTRY FOR RESOURCE RECOVERY AND
WASTE MANAGEMENT 7

Circular Chemistry: Principles of circular chemistry, 5R principles, waste-to-

resource concept and circular economy.

Chemical Resource Recovery: Chemical recycling of plastics, biomass

valorization, biochar production and urban mining (recovery of valuable

metals from e-waste).

Solid Waste Management: Waste characterization, Al-enabled waste sorting,

High-rate anaerobic digestion and Microbial Electrolysis Cells (MECs) for

biogas upgrading.

Future Landfills: Waste-to-Energy integrated with Carbon Capture &

Utilization (CCU), smartleachate sensors.

E- waste management- Introduction, sources, composition of e-waste, effects

of e-waste on environment and human health, Artificial intelligence in e-waste

management, extraction of gold from e-waste by bioleaching method.

MODULE-V SUSTAINABLE CHEMISTRY FOR ENERGY DEVICES 8
Energy Sources : Renewable and non-renewable energy sources with
examples.

Energy Storage Systems: Classification of batteries. Construction, working,
and applications of Li-ion batteries.

Next-Generation Energy Devices: Introduction, construction and working of
sodium ion battery for EV applications. Construction and working of ultra-
small asymmetric super capacitor and its applications in loT/wearable
devices.

Sustainable Energy Devices: Introduction, fuel cells, difference between fuel
cell and battery. Construction, working principle, applications and limitations
of solid-oxide fuel cell (SOFCs) and solar photoveltaic cell (PV cell). Production
of green hydrogen by photo catalytic water splitting by TiDZcatalyst and its
advantages.

Need for energy efficiency: Energy conservation and sustainability - action
strategies for sustainable energy management from a future perspective.

& ;jfﬂfﬁm“é’

Recommended in Board of Studies (BoS) MeetingNo. ____— I&I;jl/
| 12| '



[Sylabus / MZ |

MODULE- V1 GREEN CHEMISTRY AND SUSTAINABLE FUNCTIONAL
MATERIALS FOR EMERGING TECHNOLOGIES 7
Green Chemistry: Introduction, 12 Principles of Green Chemistry, properties
and applications of green solvents for server heat management. Synthesis and
properties of glycerol trioleate ester and its uses in IT infrastructure
applications. Green synthesis of Zn0 nanoparticles and its uses in magnetic
Radio Frequency ldentification (RFID) and Internet of Nano Things (IONT)
system applications.
Biomaterials: Introduction, synthesis and properties of polylactic Acid (PLA)
and polyethylene glycol (PEG) and its uses in touch screen applications.
Synthesis and properties of Alginate Hydrogel and its uses in Brain-Computer
Interfaces (BCls) applications.
Biodegradable polymers: Applications in sustainable packaging materials
an environmentally friendly alternativesto conventional plastics.
TOTAL: 45 PERIODS

TEXT BOOKS:

1. Benny Joseph, ‘Environ mental Science and Engineering), Tata McGraw-Hill,
New Delhi, 2006.

2. Sawyer, C. N., McCarty, P. L, & Parkin, G. F. (Latest Edition]. Chemistry for
Environmental Engineering and Science. McGraw-Hill.

3 Gilbert M. Masters, Introduction to Environmental Engineering and
Science, Pearson.

4. Ravikrishnan A, ‘Environmental Science and Engineering), Sri Krishna
Hitech Publishing Company Pvt. Ltd, Revised Edition 2020.

5. Kirby W. Beard, Thomas B. Reddy, et al. (Latest Edition). Linden’s
Handbook of Batteries. McGraw-Hill

6. Anastas, P.T, & Warner, |. C. Green Chemistry: Theory and Practice. Oxford
University Press.

REFERENCES:

1. WHO Guidelines for Drinking-water Quality & Air Quality [Latest
2024 /2025 Updates on PFAS and PM2.5).

2. UNEP Reports on "Global Environment Outlook” and "Emissions Gap
Report” (Current Year).

3 Clair N. Sawyer, Perry L. Mc Carty, Gene F. Parkin, ‘Chemistry for
Environmental Engineeringand Science’, Latest Edition, McGraw-Hill.

4, Recent peer-reviewed journal articles on Emerging Contaminants, Green
Hydrogen, and Battery Recycling

Recommended in Board of Studies (BoS) Meeting No. T ?! ﬂ@%ﬁ‘{'
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OUTCOMES:
Upon completion ofthe course, the student will be able to:

1.

Analyze the principles of environmental chemistry, environmental
pollutants and environmental monitoring techniques, including chemical
sensors and smart sensing technologies, to assess environmental quality
and sustainability. (K4)

Analyze atmospheric chemistry, climate change mechanisms, ozone
chemistry, air pollutants and chemistry-based air poellution control
technologies to evaluate strategies for sustainable air quality
management. {K4)

. Assess water quality parameters with reference to WHO/BIS standards

and analyze conventional and emerging water treatment technologies to
recommend sustainable water management practices. (K4)

Investigate the principles of circular chemistry, resource recovery
techniques and sustainable solid waste management technologies to
evaluate sustainable waste management strategies. (K4)

. Compare renewable energy sources, advanced energy storage systems and

sustainable energy technologies to evaluate their applications in
sustainable energy management. (K4)

Analyze green chemistry principles and sustainable functional materialsto
evaluate their applications in emerging technologies, including IT
infrastructure, smart electronics, and biomaterials. (K4)

CO-POMAPPING:
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SEMESTER - 1
COURSE CODE: HANDS ON COURSE ON L|T|P|CPIC
24CSPT101 PROGRAMMING IN C 110|4|5|3
:.l:;;:;.ﬁ n;:?qlnli: SYLLABUS VERSION 1.1 5DG NO. 48512
PRE-REQUISITE
COURSES )
OBJECTIVES:

e Tolearn the fundamental concepts and programming constructs of
the C programming language.

e Todevelop C programs using operators, decision-making and looping

statements.
e Toacquire programming skills using arrays, strings, functions and
pointers.
e Tounderstand and implement structures, unions and user-defined
data types.
MODULE-1 FUNDAMENTALS OF CPROGRAMMING 8

Introduction to C - Features of C - Structure of a C Program - Compilation and
Execution — Character Set - Tokens - Keywords and Identifiers - Constants and
Variables - Data Types - Type Conversion - Input and Output Functions -
Operators and Expressions - Arithmetic, Relational, Logical, Assignment,
Increment/Decrement and Conditional Operators.

LIST OF EXPERIMENTS
1. Write and execute basic C programs using printf(j and scanf().
2 Implement programs using different data types and operators.
3. Write programs to perform arithmetic, relational and logical
operations.
4, Develop programs for type conversionand evaluation of expressions.
. Write a C program to generate Floyd's Triangle for the given number of
FOW.S
6. Write programs to calculate simple mathematical problems such as
area, simple interest and temperature conversion. '\;ﬁ“’“
CHAIRMAN
Board of Studies
Depértrant ol Computer Science and Engineering
S Sairam Engineering College
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MODULE-1 DECISION MAKING AND LOOPING 8

Decision Making - if, if-else, nested if and else-if ladder - switch-case
statement - Conditional operator - Looping Statements - while, do-while and
for loops - Nested loops - break and continue statements,

LIST OF EXPERIMENTS

Write C programs using if, if-else and nested if statements.

Develop a program to find the largest/smallest of given numbers.

Implement a menu-driven program using switch-case.

Write programs to generate multiplication tables and arithmetic series,

Develop programs to find factorial, Fibonacci series and prime

numbers.

Write programs to check whether a number is palindrome, Armstrong

number or perfect number.

7. Develop a menu-driven C program that allows the user to select and
display either a normal pyramid or an inverted pyramid based on the
user’s choice.

B. Implement pattern-generation programs using nested loops.

bl o

e

=

MODULE-1I ARRAYS, STRINGS AND FUNCTIONS 8

Arrays - One-dimensional arrays - Two-dimensional arrays - Array
initialization and traversal - Searching and Sorting - 5trings - String
initialization and manipulation - Standard string functions - User-defined
Functions - Function declaration, definition and calling - Function arguments
- Return values - Recursive functions - Scope and lifetime of variables.

LISTOF EXPERIMENTS

35 Write a C program to read and display elements of a one-dimensional
array.

2.  Implementlinear search and binary search.

3. Implement bubble sort and selection sort.

4.  Perform matrix addition, subtraction and multiplication using two-
dimensional arrays.

5. Write programs to find the largest, smallest, sum and average of array

elements.

6. Implement string operations such as length, copy, concatenate and
compare.

7. Develop programs using user-defined functions.

B. Implement recursive functions for factorial and Fibonacci series.

‘Recommended in Board of Studies (BoS) MeetingNo. "1 held on _W
L CHATRMAN
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MODULE-IV POINTERS AND DYNAMIC MEMORY MANAGEM ENT 7
Pointers — Pointer declaration and initialization - Address and indirection
operators — Pointer arithmetic - Pointers and arrays - Pointers and strings -
Pointers as function arguments — Call by value and call by reference - Dynamic
Memory Allocation - malloc(), calloc(), realloc() and free().

LIST OF EXPERIMENTS

L Write a C program to demonstrate the use of pointers and address
operators.

2. Implement array operations using pointers.

3. Write a program to swap two numbers using pointers.

4. Develop a program to find the sum and average of array elements using
pointers.

- Implementstring manipulation using pointers.

6. Demonstrate dynamic memory allocation using malloc() and calloc().

A Develop a program using realloc() and free ().

MODULE-V STRUCTURES, UNIONSAND FILEHANDLING 7

Structures - Declaration and initialization - Array of structures — Nested
ctructures - Structures and functions - Pointers to structures = Unions -
Enumerations - typedef - File Concepts - File opening and closing — Reading
and writing files — Character and formatted file operations - File handling
functions.

LIST OF EXPERIMENTS

Create and display student/employee records using structures.
Implement an array of structures to store and process multiple records.
Write a program using nested structures.

Demonstrate the difference between structures and unions.

Develop a program using typedef and enumerated data types.

Create atext file and perform read and write operations.

Develop a program to search and update records stored inafi le.

~F i Mg e MR

MODULE-VI PROBLEM SOLVINGAND MODULARPROGRAMMING 7

Preprocessor Directives - Header Files - Macros - Conditional Compilation -
Command Line Arguments - Modular Programming - Standard Library
Functions - Program Design and Problem-Solving Techniques - Algorithm
Development - Flowcharts - Debugging and Testing - Computational Problem
Solving using C.

recommended in Board of Studies (BoS) Meeting No. :L held on wﬁ?‘
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LISTOF EXPERIMENTS

i Develop programs using user-defined header files.

2 Implement programs using macrosand preprocessor directives.

4 DevelopaC program using command line arguments.

4. Create a menu-driven application integrating functions, arrays and

structures.
5. Develop a mini application such as Student Record Management
System.
6. Implement a problem-solving application involving searching, sorting
and file handling.
4 Develop, test and debug a complete C application based on a real-world
problem,
TOTAL: 45 PERIODS
TEXT BOOKS:

1. BrianW. Kernighan and Dennis M. Ritchie, "The C Programming Language”,
Prentice Hall, 2nd Edition.

2. E.Balagurusamy, "Programmingin ANSIC', McGraw Hill Education.
3. Yashavant Kanetkar,"LetUs C", BPB Publications.

4. Reema Thareja, "Programming in C", Oxford University Press.

REFERENCES:

[T

..., HerbertSchildt, "C: The Complete Reference”, McGraw Hill,
2. ByronS. Gottfried, “Programming with C*, McGraw Hill.
3. K N.King, "C Programming: A Modern Approach”, W. W. Norton & Company.
4

. Steven Holzner, Java Black Book, New Edition, Dreamtech Press (EPB
Publications), 2019.

5. Timothy Budd, "Understanding Object-Oriented Programming with Java’,
Updated Edition, Pearson Education, 2000.

WEB REFERENCES:

1. GNUCdocumentationand compiler resources,

2. https://www.programiz.com/c-programming

3. https://www.geeksforgeeks.org/c/c-programming-language/

4. https://www.tutorialspoint.com/cprogramming/index.htm N \\w

5. https://www.w3schools.com/c/ V)

CHAIRMAN

Board of Studies

E“- 2ETiNg
Department ol Computer Szisnce and Enc™ et
Sl Sairam Enginsering Coil. o2
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OUTCOMES:
Upon completion of the course, the student will be able to:

1. Apply basic C programming constructs including data types, operators,
expressions, input/output, control structures, arrays, strings, functions,
searchingand sorting techniques to solve computational problems. (K3)

2. Analyze pointers, dynamic memory allocation, structures, unions, and
user-defined data types to evaluate their impact on memory utilization,
data organization and program efficiency. (K4)

3. Analyze C programs involving modular programming, preprocessor
directives, file handling, data structures, and integrated programming
constructs to determine their effectiveness and efficiency in solving real-
world computational problems. (K4)

CO-PO,MAFPING:
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Board of Studies

Department of Comauter Sciance and Engineering
Sri Sairam Engineering Coliege

SEMESTER -1
coursecooe: | ENGINEERING GRAPHICSAND | L |T |P |CP|C
033

24ESGE103 COMPUTER-AIDED DRAFTING | 1| 2 3
ikl SYLLABUS VERSION 1.1 SDG NO.4,6,7,9,12,14,15
PRE-RECQUISITE Z
COURSES

OBJECTIVES:

e To develop skills in constructing engineering curves, projections, and
solids using manual drafting and AutoCAD,
e To develop proficiency in sectional, isometric and orthographic
AL PEOjections of engineering objects.
sibueo | Todevelop practical skills in preparing engineering drawings using
e AutoCAD.

Recommended in Board of Studies (BoS) Meeting No. ! held on O3/o% /43"5 k
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BASICS OF ENGINEERING GRAPHICS & AUTOCAD (Not for Examinations)
Autocad commands - Generation of Lines, Curves and Polygons - Editing and
Modifications - Drafting settings - Dimensioning and Text - Geometrical
constructions - Drawing instruments - standards - conventions - lettering -
dimensioning - geometric constructions

MODULE-1 PLANE CURVES 6+4
Basic Geometrical constructions, Curves used in engineering practices: Conics
- Construction of ellipse, parabola and hyperbola by eccentricity method -
Construction of cycloid on Horizontal Surfaces - Drawing of tangents and
normal to the above curves, These exercises shall be drawn manually and also
using AutoCAD.

MODULE-II  PROJECTION OF POINTS, LINES AND PLANES o+4
Projection of Points (Concept only). Projection (Elevation and Plan) of straight
lines, inclined to both reference planes by rotating line method. Projection of
plane surfaces, inclined to one of the reference planes by rotating object
method. These exercises shall be drawn manually and also using AutoCAD.

MODULE-II1  PROJECTION OF SOLIDS 6+4
Projection of regular solids (Prisms, Pyramids, Cylinder and cone) in first
quadrant, by rotating object method when the axis is inclined to one of the

reference planes. These exercises shall be drawn manually and also using
AutoCAD.

MODULE-IV ~ SECTION OF 50LIDS 6+4
Projection of sectioned solids (Prisms, Pyramids, Cylinder and cone) and true
shape of the sections, when the axis of the solid is perpendicular to HP alone
and cutting plane inclined to HP only. These exercises shall be drawn manually
and alsousing AutoCAI.

MODULE-V  ISOMETRICPROJECTIONS 6+ 4
Isometric projection = Principle, isometric scale, Isometric views and
Isometric projections of truncated solids - Prisms, Pyramids, Cylinder and
Cone in simple vertical positions only. Draw Isometric Projections using
Autocad.

MODULE-VI ORTHOGRAPHICPROJECTION 6+4
Orthographic Projection - Principles of orthographic projections,
Orthographic projection of objects from pictorial views such as machine
Recommended in Board of Studies (BoS) Meeting No. ___{/ held on 2&4% E;E'E"ﬁ’_"
CHAIRMAN

Board of Studies
Meachanical Engineering
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components, PCB, electrical circuit, building drawing. Generation of
orthographic Projections using AutoCAD.
TOTAL: 60 PERIODS

TEXT BOOKS:
1. Venugopal K. and Prabhu Raja V, “Engineering Graphics + AutoCAD &

Building Drawing”, New Age International (P) Limited, 2026.
2. T ]eyapoovan, "Engineering Graphics using AUTOCAD", Vikas Publishing

House Pvt Ltd, 7th Edition.

REFERENCES:

1. N S Parthasarathy and Vela Murali, “Engineering Graphics”, Oxford
University Press, New Delhi, 2015.

2. Bhatt N.D. and Panchal V.M., "Engineering Drawing’, Charotar Publishing
House, 50th Edition, 2010,

3. Natrajan K.V, “A text book of Engineering Graphics”, Dhanalakshmi
Publishers, Chennai, 2009,

ONLINE RESOURCES:

1. https://nptel.acin/courses/105104148

2. htps://nptel.acin/courses/112102304

3. https://youtube.com/playlist?list=PLNPONRYc4nzVs31CptozYX3-
LbBBH7MZX&si=oHloXg]7TkD5K1gTt

COURSE OUTCOMES:

Upon completion of this course, students willbe able to

1. Construct conic sections, cycloidal curves, tangents, and normals using
manual drafting techniques and AutoCAD. (K3)

2. Apply projection principles to obtain the projections of points, lines, and
plane surfaces in different orientations using manual drafting and
AutoCAD. [(K3)

3. Develop orthographic projections of regular solids with their axes
inclined to one reference plane using manual drafting and AutoCAD. (K3)

4, Generate sectional views and true shapes of sections of solids using
sectioning principles in manual drafting and AutoCAD. (K3)

5. Prepare isometric projections of truncated solids and convert

orthographic views into isometric drawings in manual drawings and also
using AutoCAD. (K3)

Recommended in Board of Studies (BoS) Meeting No. __/ [ held on "—"'Fé “Et ff 2k
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6. Apply orthographic projection techniques to produce multiview
drawings of engineering objects, machine components, electrical circuits,
PCBs, and building drawings using AutoCAD. (K3

CO-PO, PSOMAPPING:
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SEMESTER -1
s HERITAGE OF TAMILS : ':; : "fl"f
TETRLENOR SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE
COURSES
OBJECTIVES:

«  Develop interest for classical language and literaiure o promote Tamil heritage
«  Understand the ancient Tamil sculptures, folk and martial arts and contribution of
Tamil to the freedom of India

2i005 B Quomfl whHprd @sod sl

@£l Cuomfls @Ehumsar  Srrelll Guomblasr mﬁh:p 2101 G'I.EFLnGhmrl_.ﬁ'I
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EMHBFIET
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UNITI LANGUAGE AND LITERATURE 3
Language Families in India - Dravidian Languages — Tamil as a Classical Language -
Classical Literature in Tamil — Secular Nature of Sangam Literature - Distributive Justice in
Sangam Literature - Management Principles in Thirukural

2l || BeLsns wngw safar s hucsar

sibliped smithumisar, g.ﬁi__pﬁgjdilm sinsm ELier S5 Flowsisaflar snsesin- s
Elaosdhub _ eybamiaat whph prusmomntset _ Afdaddhukest
Siblflsi ;Enfm wadlugdlar aaréd _ sbl) Gosdly aeriéuis

Ly ghurit whmd unydlsrear o flCumilat unisafliy

Unitli MEDIEVAL AND MODERN LITERATURE 3
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,

S0 |l wry @ urenp Gallukisst W pafor Palludissd aumy -
Fpud &amen

E(plaa g palar Adursar sasny _ mibEurst Hsnsosar _ uwpmigipuilr
WhDLD Saufsar swrilsgn maalmear] Gunml sa1, Glurbausa _ Gair
Geiupd smo _ &Ewser Apukisst _ BErCHOUnS Gslsmsst
@uflypmanilsd doumar don _ Gmssd smelss — Hlnsew,
Ligmm, aismeoT, WL, T SaIRTLE aibflpraatiar saps Cummearrsmy sumpsilsh
T LI,

UNIT Il HERITAGE - ROCK ART PAINTINGS TOMODERNART -SCULPTURES
Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - Art of temple
car making - Massive Temacotta sculptures> Village deities> Thiruvalluvar Statue at
Kanyakumarn> Making of musical instruments - Mridhangam> Parai> Veenai> Yazh and
MNadhaswaram - Role of Temples in Social and Economic Life of Tamils.

s, [V jm.ﬂuumm s &ar whprs afif ailesmwn. Gt
Csmas gg, srariL, aldgour’®, seeiurer sosg, suilamio,

Garaurmead sogg, Hleworlod, serfl, yellwriod, sblptsaflsr

sllsmemwimy (RlseT.

UNITIV FOLKAND MARTIALARTS 5
Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leather puppetry,
Silambattam, Valari, Tiger dance - Sports and Gameas of Tamils.

2\ V _mﬁ'lgpl'rﬁnﬂni' Slememoi & Cam_umdsar

Siblpend dleut ﬁrrm]mm@jm, ﬂwm@ﬁ@m _ Gmasmiiud whplh s
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SMISSHTE HSHSEHD SEMDIPSHSEHD Erﬁlﬁﬁnm@ﬁﬂ smpuogl whHpd
EnsEud  s_dsLhs Brosafls Campiaafisr Gamibl.

UNITV THINAICONCEPT OF TAMILS 5
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
Conquestof Cholas,

sagVl gifdlu Csflu Quisd upgw SESHu veTuTLyDES
sulpiraafler urisafliiy

@i sl allGamaouCurflsd sdlyrsaflal veeg — @6 gwuralla
Opiugdlsatis Gopo veeur gar srésn — suofurems @ussn
@rdlunmaguadln fés umpdgusger usig _ saoGal GHser,
msbuwsgsiugsar _ sblpl ssstisatlar &8 aramg,

UNITVI  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.

TOTAL: 30 PERIODS

TEXT-CUM-REFERENCE BOOKS

1. siblys aurarg — wésen vssiun@it — Gs.65. Oetenar (GlausfluiE
SUELDET® LrLEed whmih sedealifls LsnflseT sipai)

2 asilerfld sy qpemerreut Bl ks (eils et Glrann)

3 dpp  oums pdssondsd shssra msr preflen (Gamssius
gonm Gauaflui()

4, Gummens o mmriseany prafs (Carssiiu genm Cauaflui)

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.5.Singaravelu) (Published by
International Institute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr.5.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: Depariment of Archaeclogy & 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)
(Published by: The Author)

Recommended in Board of Studies (BoS) Meeting No. é hﬁ::jt E E’FVD'f(
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Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu
Text Book and Educational Services Corporation> Tamil Nadu)

Journey of Chvilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) -
Reference Book.

OUTCOMES:
Upon completion of the course, the learners will be ableto:

1.

Qurflé GHuuksailer aurorm  wHHE gl @EeodSlwmisamem
wdidGdmmirast Students evaluate the history of language families and Tamil
literatures (K.3)

ug &l wrysailer srési Quin sUly Bes a1l & 6 ar U
ufiEgQarsrdlprirast Students understand Tamil literatures influenced by
Philosophical and religious traditions (K3

siflpssdlar urenp, HHuld, EEIWL- SME LOTLSED arll u@lumiey
@edidlprirast Students analyze the artistic fraditions of Tamil Madu such as rock
art, sculpture, and painting (K3)

siblys I EOUDE SmeaSaT LHL SMESMILE SnaEaflee LmenTLSameT
o swrivg) Gamstflmriraear Students realize the significance of Tamil Nadu's folk
arts and martial arts (K3)

Ly sBipfer HemammSue aumpsilusme Wemmiey Qe dpmirsar Students
re-examine the ecological lifestyle (Thinal-based life) of the ancient Tamils (K3)
Gl Fuiseih mmh Gihul Lewrum_ips sibipiraaflai Lnisaflislsmer
lsmemeysm i lmriraear Students recall the contribution of Tamils to the National
Maovement and Indian culture (K3}

CO-PO, PSOMAPPING:
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ol | 2 |3 3 - - - - - - - 2 2 2
ez | 2 |3 3 - - - - - - - 2 2 2
cos| 2 |3 3 - - - . 2 2
o4 | 2 |3 3 - 2 21 2
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SEMESTER - 1
COURSE CODE: LIT|P|CPC
Sy PHYSICS LABORATORY NIETEIE
NFTE GO SYLLABUS VERSION 11 SDG NO. 4,6711,12,17
PRE-REQUISITE =
COURSES
OBJECTIVES:

s, Demonstrate the wave nature of light using diffraction and
interference properties.

e Study the thermal conductivity of a bad conductor.
e Verify experimentally the elastic properties of materials.

SLNO LIST OF EXPERIMENTS
1 (a) Determination of wavelength of Laser

(b) Determination of numerical aperture and acceptance angle in an
optical fiber.

(c) Determination of particle size using a laser source.

2 Determination of thermal conductivity of a bad conductor - Lee's
Disc method.

3 Determination of Young's modulus by the non-uniform bending
method.

4 Determination of the period of oscillation of a given torsional

pendulum for a fixed length and find the rigidity modulus of the wire.

5 Find out the thickness of the given wire by the air wedge method.

6 Calculation oflattice cell parameter - X-ray diffraction method.

7 Determination of Planck’s constant.

8 Determination of wavelength of mercury spectrum - spectrometer
grating.

9 Determination of velocity of sound and compressibility of liguid -
Ultrasonic Interferometer.

10 Determination of the band gap of a semiconductor.

11 Determination of the Hall coefficient by the Hall effect experiment.

12 Determination of solar cell characteristics.

TOTAL: 30 PERIODS

,j!E?M
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TEXTBOOK:
1. Engineering Physics Lab, Dr. G. SenthilKumar, VRB publishers. (2019)
2. Engineering Physics Practical, Dr. P. Mani, Dhanam Publications. [2020)

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Apply the principles of elasticity and thermal physics to evaluate the
various moduli of elasticity and conductivity of a bad conductor. (K3)

2. Explicate the properties of semiconductors by evaluating the band gap, [-V
characteristics of solar cells and Hall effect of the materials. (K3)

CO-PO, PSO MAPPING:
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SEMESTER - 1

COURSE CODE: IDEA ENGINEERING L{T|P|CP/C
2ESI001 LABORATORY - | ojo[2]2]1
phtiz oz SYLLABUS VERSION 11 SDG NO. 1-17
PRE-REQUISITE

COURSES
OBJECTIVES:

® Tounderstand the significance of Millennium Development Goals

(MDGs) and Sustainable Development Goals (SDGs) of the United
Nations

To familiarize with SDG targets and indicators

To identify the Constitutional implementation pertaining to SDGs in
Panchayat Raj

To acquire knowledge of the State and the Central government
welfare schemes
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e Torecognize the role of educational Institutions in community
development
¢ Todevelop critical thinking skills to address complex societal
challenges through an immersion program

MODULE-1  United Nations Sustainability and the Sustainable
Development Agenda 3

Introduction to Sustainability

Indian Rural Environment: Necessity and Sustainability

Millennium Development Goals (MDGs)

United Nations Sustainable Development Goals (SDGs) & the Agenda
Overview of the Sustainable Development Goals (SDGs)

MODULE-2 Universal SDG Targets 4
® 5DG Framework

Key Components

Pillars of the SDGs

Targets of the Goals

Indicators of the Targets

MODULE-3  SDG and Indian Gram Panchayvat 3
® Gram Panchayat
® Salient Features of Constitutional Amendments

® Transition from 5DGs to LSDGs (Localizing Sustainable Development
Goals)

MODULE-4  Government Schemes 4
® Introduction to State and Central Government Schemes
®  Overview of Government Schemes
® Localization and Implementation at the Regional Level
® [mpact on Local Communities

MODULE-5 Community Engagement 4
® Key Recommendations of the National Education Policy

® Guidelines for Fostering Social Responsibility
® Awareness
® Participation
® Collaboration ﬂll‘-r'l’
| . & e
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MODULE-6  Idea Generation 12
® Immersion Program
® Focus Areas
® Channelizing ldeas
® Forming Working Teams for SDGs (Sustainable Development Goals)
TOTAL: 30 PERIODS

REFERENCES:

1. Joy Elamon and Ms. Mariamma Sanu George,"The Handbook on
Sustainable Development Goals and Gram Panchayats” , State Institute for
Rural Development (SIRD).

2. Dr.C.R.Rene Robin, DrPA.Shanthi , Dr.B.Thanuja & Dr.V.Yuvaraj "Sairam
5DG ldea Engineering Lab 1", Sri Sairam Engineering College.

WERB REFERENCES

1. UN Sustainable Development Goals

2. https://srmuniv.digimatin/nptel/courses/video/109106200/L30.html
3. https://avcee.digimat.in/nptel /courses/video/109106200/L26.html

OUTCOMES:
Upon completion of the course, the student will be able to:

1. Analyse and apply the concepts of sustainability,Rural environment,Gram
panchayat and various government schemes to design innovative practical
solutions that address real life rural challenges. [K2)

2. Compare MDG's,5DG's and LSDG's to analyse village topology and identify
specific development targets to propose innovative rural solutions. (K4)

3. Analyse the attainment levels of SDG's and write a reflective report on local
community.(K4)

4. Formulate problem statement based on local community needs and
propose innovative ideas for community development. (K4)

5. Perform an individual presentation of field observation by mapping them
with relevant SDG's and justify their significance for rural development.
(K4)
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SEMESTER - |
COURSE CODE:
24ENTP101 FUNCTIONAL LIFE SKILLS LIT P CPC
1o [1]2]1
E'FTEL o SYLLABUS VERSION 1.1 SDG NO. &
PRE-REQUISITE
COURSES
OBJECTIVES:

® Resolve common communication problems

® Observe the effectiveness of nonverbal messages

® Communicate precisely through the digital media

® Understand the importance of empathetic listening
¢ Explore reading and speaking processes

MODULE - 1 LISTENING 5
Techniques of effective listening

Listening and comprehending

Probing questions

Barriers to listening

Reflection from listening

e .. 35
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MODULE - 1l SPEECH MECHANICS
Pronunciation

Enunciation

Vocabulary

Fluency

Common errors

MODULE-II1  READING SKILLS
Techniques of effective reading

Kinds of reading

Gathering ideas and information from the text
Evaluating the ideas and information
Interpreting the text from multiple angles

MODULE-IV  WRITING ASPECTS
Writing process

Effective writing strategies

Different modes of writing
Optimizing the use of resources
Editing

MODULE -V PRESENTATION SKILLS
Types of presentations

Nonverbal communication

Understanding the purpose and the audience
Beginning and closure of presentations
Presentation tools and strategies

MODULE-VI  ARTICULATION ASPECTS
Perform exercises

Slow speeches

Long speeches

Monologues, Dialogues and Conversation
Feedback necessity

Recommended in Board of Studies (BoS) Meeting No.
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REFERENCES:
1. Sen, Madhuchanda.2010, An Introduction to Critical Thinking, Delhi,
Pearson.

2. Effective Communication Skills Strategies for Success. Edited by Nitin
Bhatnager and Mamta Bhatnager. 2023, Pearson

3. Technical Communication: Principles and Practice, Meenakshi Raman and
Sangeeta Sharma. Oxford University Press, 2015

WEB REFERENCES:
1. https://swayam.govin/nd1_nocl9_hs31/preview
2. https://www.myenglishpages.com/speaking/#google_vignette

OUTCOMES:
Upon completion of the course, the student will be able to:

1. Employ reading, writing, and listening skills to communicate clearly in
academic and professional contexts.

2. Demonstrate confident oral communication and presentation skills using
appropriate tools and technigues.

3. Interpret ethical, inclusive, and culturally aware communication in team
and societal settings

CO-PO, PSOMAPPING:
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SEMESTER -1
COURSE CODE: TAKE CHARGE ; LT fP CP C
24HSTP101 COLLEGE READINESS - | 110 ] 0/1|0
NPTEL CODE: SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE .
COURSES
OBJECTIVES:

The objective of this course is to help students make a successful transition to
college life by developing self-awareness, personal responsibility, effective
time management, healthy lifestyle practices, and positive social
relationships.

MODULE -1 FOUNDATION & TIME MANAGEMENT
Foundation
Take Charge of Your Time
Activity on Taking Charge of Your Time

MODULE- I HEALTH & WELL-BEING
Take Charge of Your Health
Activity on Taking Charge of Your Health

MODULE -l SOCIAL LIFE & RELATIONSHIPS
Take Charge of Your Social Life
Activity on Taking Charge of Your Social Life

REFERENCE

1. Franklin Convey, Take Charge College Readiness, Franklin Convey
Education.

This division is well aligned with curriculum design:
® SemesterI: Self-management and adjustment to college (Modules I=111).

Recommended in Board of Studies (BoS) Meeting No. hﬁiﬂ,
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COURSE OUTCOMES
After successful completion ofthe course, the student will be able to:
1. Apply self-awareness, responsibility, and a growth mindset to adapt
effectively to college life. (K3)
2. Apply effective time-management and self-care practices to balance
academic responsibilities and personal well-being. (K3)
3. Demonstrate effective communication skills and responsible social
behaviour in diverse college environments. (K3}

CO-POMAPPING:
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SEMESTER - 11
COURSECODE: | DIFFERENTIAL EQUATIONSAND | L |T [P ICPIC
24BSNAZO0Y ITS APPLICATIONS 3/1]05|4
E'PTEL i SYLLABUS VERSION 1.1 SDG ND. &
PRE-REQUISITE )
COURSES
OBJECTIVES:

e Tosolve second and higher order differential equations with constant
and variable coefficients.

e To find the numerical solution of ordinary and partial differential
equations.

e To solve first order partial differential equations, linear homogeneous
and non homogeneous partial differential equations of second and
higher order.

e To find the Fourier series solution for one dimensional wave equation,
one and two dimensional heat equations.

e To obtain the numerical solution of partial differential equations.

MODULE-1 ORDINARY DIFFERENTIAL EQUATIONS 12
Second and higher order linear differential equations with constant
coefficients - Method of variation of parameters - Homogeneous equation of
Euler's and Legendre's types - System of simultaneous linear differential
equations with constant coefficients.

MODULE-1I NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL

EQUATIONS 10
Single step methods: Taylor's series method - Euler's method - Modified
Euler's method - Fourth order Runge - Kutta method for solving first order
equations - Multi step method: Milne's predictor corrector methods for
solving first order equations.

MODULE-III SOLUTIONS OF FIRST ORDER PARTIAL DIFFERENTIAL
EQUATIONS 9

Linear homogeneous and non-homogeneous partial differential equations of
second and higher order with constant coefficients.
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MODULE-IV SOLUTIONS OF LINEAR PARTIAL DIFFERENTIAL
EQUATIONS 9

Linear homogeneous and non-homogeneous partial differential equations of
second and higher order with constant coefficients.

MODULE-V  APPLICATIONS OF PARTIAL DIFFERENTIAL

EQUATIONS 10
Classification of Partial Differential Equations = Method of separation of
variables - Fourier Series Solutions of one-dimensional wave equation -
Transient state solution of one dimensional heat conduction equation - Steady
state solution of two dimensional heat conduction equation.

MODULE-VI NUMERICALSOLUTION OF PARTIAL DIFFERENTIAL
EQUATIONS 10
Solution of two dimensional Laplace's and Poisson's equations on rectangular
domain - Forward time central space scheme - One dimensional heat flow
equation by Crank Nicholson method - One dimensional wave equation by
explicit method.
TOTAL: 60 PERIODS

TEXT BOOKS:

1. Advanced Engineering Mathematics, Erwin Kreyszig, 9th Edition, John
Wiley & Sons, 2006.

2. Advanced Modern Engineering Mathematics, Glyn James, 3rd Edition,
Pearson Education, 2010.

3. Numerical Methods for Scientific and Engineering Computation, M. K. Jain,
S. R K. Ivengar, R. K. Jain, 4th Edition, New age international Private Ltd.
2003.

REFERENCES:

1. Numerical methods, Kandasamy P, Thilagavathy, Dr. K. Gunavathy, 1st
edition, 5. Chand & Company Ltd.. 2006,

2. Higher Engineering Mathematics, B.S. Grewal, 44th Edition, Khanna
Publishers, 2010.

3. Applied Numerical Analysis, Gerald, C.F. and Wheatley, P. 0., 7th Edition,
Pearson Education, Asia, New Delhi, 2004.

4. Transforms and Partial Differential Equations, 3rd Edition Veerarajan T,
McGraw Hill Education (India) Private Limited, 2016.
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WEB REFERENCES
1. https://people.maths.ox.ac.uk/suli/nsodes.pdf
2. https://skim.math.msstate.edu/LectureNotes/NumerPDEs_Lecture.pdf

3. https://math.libretexts.org/Bookshelves/Differential_Equations/Diffe
rential_Equations_for_Engineers_(Lebl)/4%3A_Fourier_series_and_PDEs
/4.07%3A_One_dimensional_wave_equation

4, https://ocw.mit.edu/courses/18-303-linear-partial-differential-
equations-fall-2006 /d11b374a85c3fde55ec97 1fe587f8a50_heateqni.pdf

ONLINE RESOURCES:

1. https://www.youtube.com/watch?v=NBcGLLU90fM&Iist=PLbMVogVj
5n]5GIf9sluucwobyr_zzégl

2. https://www.youtube.com/watch?v=B9I1fZLLW1E

3. https://www.youtube.com/watch?v=T|rMHsiSNWA&list=PLpklghlb
nljgOngwe94LpiZB0GBeiNzC-

4. https://in.video.search.yahoo.com/search/video?fr=mcafee&ei=UTF-
B&p=solution+of+one+dimensional +HEAT+equation+VIDEO&vm=
rétype=E211IN714G0#id=2&vid=Be1235b2280eb002b6055c30955520
cd&action=view

COURSEOUTCOMES:

Upon completion of the course, the student should be able to:

1. Solve ordinary differential equations of second and higher order
differential equations with constantand variable coefficients. (K3

2. Apply various differential equation techniques to solve ordinary
differential equations. (K3)

3. Determine the solution of firstorder partial differential equations. (K3)

4, Apply the concepts of partial differential equations in heat and wave
equations. (K3)

5. Solve partial differential equations of second and higher order differential
equations with constant coefficients. (K3)

6. Apply various partial differential equation technigues to solve partial
differential equations. (K3)
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SEMESTER - 11
oy PROFESSIONAL ENGLISH ; :. E c::
T SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE i
COURSES
OBJECTIVES:
® Acquire techniques for comprehending and critically analyzing
passages

® |mprove the communicative competence

# Enhance learners’ ability to read and write complex texts, summaries,
definitions and reports

e Write effective formal letters and reports
& Develop skills for preparing effective job application

MODULE- | EFFECTIVE COMMUNICATION 6
Listening - Listening to conversations/documentaries - Speaking - making
conversations in real life occurrences - Reading - short stories, happenings -
Writing - autoblographical writing, preparation of checklist - communication
and types of communication - Language Development -- subject - verb
agreement, commonly confused words - spellings
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MODULE-II  BASICS OF TECHNICAL WRITING 5

Listening - listening to advertisements and products - Speaking -
greetings /wishes/excuses and thanks - Reading - articles/novels - Writing -
summary of articles, writing modes, formats, compositions - Language
Development - reported speech, numerical adjectives

MODULE-III REPORTWRITING 4
Listening - listening to podcasts - Speaking - interviewing celebrities -
observing and responding. Reading - regular columns of newspapers/
magazines - Writing - reports - feasibility, accident, preparation ofagenda and
minutes - Language Development - discourse markers

MODULE-IV DIVERSE WRITING SKILLS 5

Writing - formal letters - inviting guests - acceptance/declining letters -
Language Development- degrees of comparison - embedded sentences -
acronyms and abbreviations

MODULE-V CAREERCOMPETENCIES b
Listening - expert talks - recommending suggestions & solutions - Speaking -
Debate- participating in a group discussion - learning GD strategies - Reading
- innovations, ideations - Writing - Job application, resume, - proposals -
Language Development - verbal analogies - phrasal verbs

MODULE-VI LEXICALENHANCEMENT 4
Listening - technical and general talks - Speaking - oral presentation with
visual aids - Reading - successful stories/autobiographies - Writing - writing
blogs - Language Development - common errors in English, idiomatic
expressions
TOTAL: 30 PERIODS
TEXT BOOKS:
1. Board of editors. Fluency in English: A Course book for Engineering and
Technology. Orient Blackswan, Hyderabad 2016.
2. Raman, Meenakshi, Sharma. Sangeeta (2019). Professional English. Oxford
University Press.

REFERENCES:

1. Bailey, Stephen. Academic Writing: A Practical Guide for Students.
Routledge, New York, 201 1.

2. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication.

Principles and Practice. Oxford University Press, New Delhi, 2014,
Recommended in Board of Studies (BoS) Meeting No. & W@
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3. 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.

4. Vesilind Aarne P, Public Speaking and Writing Skills for Engineering
Students (2nd Ed), Lakeshore press, 2007

5. Richards, Jack C. Interchange Students’ Book - 2. Cambridge University
Press, New Delhi, 2015.

WEB REFERENCES:
1. https://swayvam.govin/nd1_noc20_hs21/preview

2. https://nptel.ac.in/content/storage2 /nptel_data3 /html/mhrd/ict/
text/109106122 /lecl.pdf

3. https://takelessons.com/en-in/search?service=English&sort=1&utm_

ONLINE RESOURCES:
1. https://www.coursera.org,/specializations/improve-english?

2. https://www.fluentu.com/blog/educator-english /business-english-
conversation-topics,/

OUTCOMES:

Upon completion of the course, the student will be able to:

1. Apply knowledge of various types of communication to prepare effective
checklists and handle real-life communication contexts. (K3)

2. Analyze and summarize articles and write-ups for clarity and coherence,
(K4)

3. Construct feasibility reports, accident reports, survey reports, and meeting
minutes using appropriate formats. (K3)

4. Apply writing skills to compose official letters with emphasis, clarity, and
correctness. (K3)

5. Develop job applications and technical proposals with structured and
professional content. (K4)

6. Apply communication strategies to express opinions effectively in both
oral and written forms. (K3)
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SEMESTER - 11

COURSE CODE: L|T|P|CPC

24BSPH202 PHYSICS OF MATERIALS 30 | 0l3(3

M SYLLABUS VERSION 11 SDG NO. 47,911

PRE-REQUISITE ]

COURSES

OBJECTIVES:

® Tointroduce the formation of alloyand phase diagrams.

e Tointerpretthe properties of ferrousalloys and their uses.

e Tofamiliarize with the magnetic properties of materials.

e To expose the dielectric and superconducting materials properties and
application.

To explicate the properties and applications of new engineering materials.
To inculcate the idea of significance of nanostructures, properties and
applications.

MODULE-1 ALLOY FORMATION AND PHASE DIAGRAMS 8

Introduction to alloys - Solid solutions - Hume Ruthery’s rule - types of alloying
clements and their effects - Gibbs free energy and its application to alloy
formation - Driving forces for alloy formation: enthalpy and entropy
(Qualitative) - Definition and types of phase diagrams - Components, phases,
and phase equilibrium - Construction and interpretation of binary phase
diagrams: Isomorphous, Eutectic and Peritectic systems - Tie-line, Lever rule
and itsapplication in determining phase fractions.
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MODULE-II FERROUSALLOYS 7
Ferrous alloys: types, - Iron-carbon Diagram - Phases and phase
ransformation - microstructure of slowly cooled steels- eutectoid steel, hypo
and hypereutectoid steels - factors influencing microstructure formation in
ferrous alloys - effect of alloying elements on the iron-carbon system - T-T-T-
diagram for eutectoid steel - pearlite, baintic and martensite transformations -
tempering of martensite - Mechanical properties of ferrous alloys —hardness
~Brinell and Vickers - fatigue.

MODULE-I11 MAGNETICPROPERTIES OF MATERIALS a8
Magnetic dipole moments - atomic magnetic moments - magnetic
permeahility and susceptibility - Magnetic material classification:
diamagnetism - paramagnetism - ferromagnetism - antiferromagnetism -
Ferromagnetism: origin and exchange interaction - Domain Theory - M versus
H behaviour - Hard and soft magnetic materials - applications - Ferrites and its
applications.

MODULE-IV DIELECTRICAND SUPERCONDUCTING MATERIALS 7
Dielectric materials - types of polarization - Langevin-Debye equation -
frequency and temperature effects on polarization - dielectric breakdown -
Ferroelectric materials - superconducting materials - properties - Type-land
Type-1l superconductors - applications - Cryotron, SQUID and Magnetic
Levitation.

MODULE-V NEWENGINEERING MATERIALS 8

Metallic glasses: types, glass forming ability of alloys, twin spinning process,
and applications - shape memory alloys: phases shape memory effects, pseudo
elastic - NiTi alloy, applications - Ceramics = mechanical, thermal, electrical,
magnetic, optical properties and its applications, Composites: Classification,
role of matrix and reinforcement- mechanical, thermal, electrical properties
and its applications - Biomaterials and its application.

MODULE-VI NANOMATERIALS 7

Introduction to Nanomaterials - Quantum Confinement and Size Effects -
Quantum well, Quantum wire and Quantum dot - Synthesis methods for
nanomaterials - top down - Ball Milling Method - bottom up - CVD - Electronic,
mechanical, thermal, magnetic properties - Nanomaterials in Electronics and

Photonics- solar cells, QD LED - Biomedical applications of Nanomaterials -
biosensors.

TOTAL: 45 PERIODS
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TEXTBOOKS:

L.

William D. Callister Jr, William D. Callister Jr, David G. Rethwisch,
"Callister's Materials Science and Engineering’, 10th edition,

Global edition, John Wiley & Sons, 2019,

2. V.Raghavan, "Physical Metallurgy: Principles and Practice”,
PHILearning, 2015.

3. 5.0.Pillai "Solid State Physics”, New Age International Publishers,
5th Edition, New Delhi, 2018.

4. C.Kittel, “Introduction to Solid State Physics”, Wiley, 2019,

5. Palanisamy PK. Materials Science. SCITECH publishers, 2015.

REFERENCES:

1. 0.PKanna, "Materials science and Metallurgy”,

Dhanpat Raj Publications, 2nd edition, 2014.

2. Susan Troiler -Mckinstry and Robert E. Newnham, "Materials
Engineering: Bonding, Structure, Structure - property relationship”
Cambridge University Press, 2018.

3. Ben Rogers, Jesse Adams and Sumita Pennathur, Nanotechnology:
Understanding Small Systems, CRC Press, 2017,

4.  AS. Edelstein and R.C. Cammearata, eds, "Nanomaterials: Synthesis,
Properties and Applications”, Institute of Physics Publishing, Bristol and
Philadelphia, 2014 (ebook]).

5. Nanomaterials - Handbook by Yury Gogotsi, CRC Press, Taylor & Francis
group, 2006.

COURSE OUTCOMES:

After successful completion ofthe course, students will be able to

1. [lllustrate the concept of alloy formation, phase rule, application of Tie-
line and Lever rule to determine the phase percentage in binary system
(K3)

2. Analyze the various phases, invariant phase reactions of the Iron-Carbon
phase diagram, different microstructures and the impact of alloying
elementsin ferrous alloys (K4)

3. Have an insight into the different types of magnetic materials and their
practical applications (K3}

4, Examine polarization mechanisms of dielectric materials and properties

Recommended in Board of Studies (BoS) Meeting No.
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5. Have an insight on new engineering materials such as metallic glasses,
shape memory alloys, ceramics, composites, biomaterials and their

applications (K3)

6. Explore the synthesis, properties, and applications of nanomaterials in
electronics, photonics, and biomedical fields (K3)

CO-POMAPPING:

P POZ | PO3 | PO4 | POS | POE | POT | FOS | POS | POT0 | PON
| ¥ | - > ; . . . _
cog 3 3 = = & = 3
con 3 - - - - = o =
cod 3 3 . “ 0
CO03 3 - - - =
coe | 3 - - - - I
SEMESTER - 11
COURSE CODE: MANUFACTURING PROCESS | L |T |P|cP|C
24MTPW301 WITH LABORATORY 3/o0[2|5]|4
:ﬁﬁ:ﬂt SYLLABUS VERSION 11 5DG NO. 4,912,13
PRE-REQUISITE
COURSES
OBJECTIVES:

® To understand manufacturing systems, engineering materials, and
industrial safety practices.

Tolearnthe principles and applications of casting and joining processes.
To study metal forming and sheet metal manufacturing operations.
To understand machining processes, machine tools, and cutting

parameters.

¢ To introduce the fundamentals of wafer processing and PCB fabrication
methods for modern electronic manufacturing applications.

® Togain knowledge of advanced and sustainable manufacturing processes.
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MODULE-1 INTRODUCTION TO MANUFACTURING PROCESSES 6

Overview of manufacturing systems and production methods - Classification
of manufacturing processes - Engineering materials and their properties -
Selection of materials for manufacturing - Product design considerations in
manufacturing - Industrial safety practices and standards.

MODULE-II  METAL CASTING AND JOINING PROCESSES 8
Sand Casting - Type of patterns - Pattern Materials - Pattern allowances -
Cores - Types. = Principle of special casting processes - Investment, Pressure
die casting, Centrifugal Casting. Defects in Sand casting process-remedies. Gas
welding process - Arc welding - TIG, MIG, SAW, PAW - Resistance welding
Process - Types - Weld defects and remedies.

MODULE-III METAL FORMING PROCESSES 8
Fundamentals of metal forming - Hot working and cold working processes -
Rolling, forging, extrusion, and drawing - Sheet metal operations: blanking,
punching, bending, deep drawing -Press working tools and dies - Defects in
metal forming processes.

MODULE-IV ~ MACHININGAND MACHINETOOLS 8

Fundamentals of machining processes - Lathe, drilling, milling, and grinding
machines - Cutting fluids and tool materials - Cutting parameters and tool
wear - Surface finish and machining economics,

MODULE-V  ELECTRONICSMANUFACTURING 7

Introduction, wafer preparation by growing, machining, and polishing,
diffusion, microlithography, etching and cleaning. Printed circuit board (PCB)
~fabrication, types, single sided, double sided, multi-layer and flexible printed
circuit hoard.

MODULE-VI ADVANCED MANUFACTURING PROCESS 8

Introduction to non-traditional machining — Abrasive Jet Machining, EDM,
laser beam machining ultrasonic machining. Additive manufacturing - FDM,
SLA, SLS, DMLS processes - Sustainable manufacturing practices.

TOTAL: 45 PERIODS
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LIST OF EXPERIMENTS: 15 Periods
1. Fabricating simple structural shapes using Gas Metal Arc Welding
machine.

2. Preparing green sand moulds with cast patterns.

3. Taper Turning and Eccentric Turning on circular parts using lathe
machine.

4. Knurling external and internal thread cutting on circular parts using lathe
machine.

3. Drilling and Reaming using vertical drilling machine.

6. Milling contours on plates using vertical milling machine.

7. Cuttingspurand helical gear using milling machine.

8. Generatinggears using gear hobbing machine.

9. Grinding compenents using cylindrical and centerless grinding machine.

10. Grinding components using surface grinding machine.

1L Design and manufacture a simple 3D component using a 3D printing

process.

12. Design and fabricate a simple mechanical component using FDM 3D
printing.

= =

TOTAL: 60 PERIODS

TEXT BOOKS

1. Kalpak Jian. 5, "Manufacturing Engineering and Technology”, Pearson
Education India,7th Edition, 2018.

2, Groover, M.P, “Fundamentals of Modern Manufacturing: Materials,
Processes and Systems”, 6th Edition, Wiley India Pvt. Ltd, New Delhi,
2020,

REFERENCE BOOKS

L. Rao. PN "Manufacturing Technology - Metal Cutting and Machine Tools",
3rd Edition, Tata McGraw-Hill, New Delhi, 2013,

2. Ray Prasad, Surface Mount Technology: Principles and Practice, 2nd
Edition, Springer, 2012

3. Hajra Choudhury, SK., Hajra Choudhury, A.K. and Nirjhar Roy, S,
“Elements of Workshop Technology - Vol. 1 & 11" 14th Edition, Media
Promoters and Publishers Pvt. Ltd., Mumbai, 2010.

4. Gibsen, 1., Rosen, D.W. and Stucker, B., "Additive Manufacturing
Technologies”, 2nd Edition, Springer, New York, 2015,
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5. Jain, RK., “Production Technology”, 17th Edition, Khanna Publishers, New
Delhi, 2018.

WEB RESOURCES:

https://nptel.ac.in/courses/112 104195
https:/ /nptel.ac.in/courses/112 107083
https://nptel.ac.in/courses/112 103263
https://nptel.ac.in/courses/112103244
https://nptelac.in/courses/112106153
https://nptel.ac.in/courses/11 2103245
https:/ /nptelac.in/courses/11 2105212
https:/ /nptel.acin/ courses/112103306

=B B LI o ol

ONLINE RESOURCES:

1. https://www.sciencedire ct.com/topics /engineering/manu facturing-

process

2. https://www.sanfoundry.com /manufacturing-pro cesses-tutorial/

3. https://www.iitgacin/ engfac/ganu/ public_html/
Metal%20casting%20processes_1.pdf

4, https://www.iitg.ac.in/ engfac/ganu/public_html !
metal_welding_processes.pdf

5. https://www.iitg.ac.in/ engfac/ganu/public_html/
Metald20forming%20processes_full.

6. https://referenceglobe.com/ CollegeLibrary/library_books/
2018012007 1811Fundamentals-of-Machinin g—and~Ma|:hine—Tnuls-
Boothryd.pdf

7. hitps://home.itkacin/~ nsinha/N on-traditional-machining.pdf

8. htl:pﬂ:wawwnnclerslate.mmjwnmain,."
aibook?siteName=Wonderslate&bookld=968 30

9, https://openstax.org/books Jadditive-manufacturi ng-essentials/pages/
1-2-additive-manufacturing-processes

10. https://formlabs.com/eu/blog/
fdm-vs-sla-vs-sls-how-to-choose-the -right-3d-printin g-technology/
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OUTCOMES:

Upon completion of the course, the students should be able to

1. Apply manufacturing concepts, materials, and safety practices in
production systems. (K3)

2. Applythe knowledge of different casting and metal joining processes. (K3)

3. Analyze metal forming and sheet metal operations used in manufacturing
industries. (K4)

4. Develop the different metal removing, finishing and super finishing for
component production. (K3)

5. Select suitable PCB types and semiconductor fabrication processes for
electronic product development. (K3)

6. Analyze advanced manufacturing processes, additive manufacturing
methods, and sustainable manufacturing practices. (K4)

CO-PO, PSOMAPPING:

POY | POZ | PO3 | PD4 | POS | POG | POT | POE | POS | POMD | POM | PSOY | PSOZ
co1 3| 2 - . 1 2 2 . . ’ ’ 3 2
- T - 1 S O T U (= NS TR R e
cs | 3| 2 1 2 | 1 1 - - - - - 3 2
cd| 3 (3| 2] 2] 1 - - 3 2
cos | 3|3 | 2 | 2| 2]|-]|- - | - - . 3 3
coé | 3| 3 i 2| 2 i 2 - - - - 2 3
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SEMESTER - I

COURSE CODE: L(T|P|CP
24ESCE201 ENGINEERING MECHANICS 2
3/0/0/3(3
il SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE ] =
COURSES
OBJECTIVES:;
¢ Tolearn the use scalar and vector analytical techniques for analysing
forces.
® Tointroduce the equilibrium of rigid bodies, vector methods and free
body diagram

® Tolearn the principles of friction, forces and to determine the apply
the concepts of frictional forces at the con tact surfaces of various
engineering systems

® To develop basic dynamics concepts - force, momentum, work and
energy.

® To predict the effect of force and motion in the course of carrying out
the design functions of Engineeri ng

MODULE-1  STATICS OF PARTICLES 7
Introduction - Units and Dimensions - Laws of Mechanics -Newton's laws-
Lami's theorem- Parallelogram, triangular Law and palygon law of forces-
Principle of transmissibility-Vectorial representation of forces - Fundamental
vector operations of forces—Free body dia gram- Equilibrium of a particlein 2 D
- Forces in space - Equilibrium of a particle in space - Equivalent systems of
forces.

MODULE-II  EQUILIBRIUM OF RIGID BODIES 9

Beams and Trusses - Moments and Couples - Vectorial representation- Sealar
components of a moment - Varignon's theorem- Moment of a force about a
pointand about an axis- Single equivalent force-Types of supports -Action and
reaction forces - types of equilibrium -Equilibrium of Rigid bodies in Two and
Three dimensions.

MODULE- 1IN FRICTION 7
Friction force - Types of friction-Laws of Coulomb friction - Simple contact
friction-Two bodies in contact- Wedge friction, ladder friction- Rolling
resistance.

- . ,?_4‘
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MODULE -1V PROPERTIES OF SURFACES AND SOLIDS 8

Centroids and Centre of Mass and Volume - Simple and Composite areas and
solids -Theorems of pappus - Moments of Inertia of composite areas - Parallel
axis theorem and perpendicular axis theorem -Polar moment of inertia-
Radius of gyration-Product of inertia-Principal moments of inertia of plane
areas and composite areas - Principal axes of inertia-Mass moment of inertia
-Prismatic, Cylindrical and spherical solids from first principle.

MODULE-V DYNAMICS-KINEMATICS 7

Displacement, Velocity and Acceleration - Relative motion - Curvilinear
motion - Newton's laws of motion.

MODULE- VI DYNAMICS-KINETICS E

¥ Alembert's principle, Work Energy principle - Impulse and Momentum -
Impact of elastic bodies. Rigid body motion-Translation and Rotation- General
Plane motion of simple rigid bodies such as Cylinder, Disc or Wheel and
Sphere.

TOTAL: 45 PERIODS
TEXT BOOKS:

1. Beer, EP and Johnston |r. E.R., "Vector Mechanics for Engineers (In SI
Units): Statics and Dynamics”, 8th Edition, Tata McGraw-Hill Publishing
Company, New Delhi, 2004.

2. N.H Dubey, "Engineering Mechanics - Statics and Dynamics”, McGraw Hill
Education (India) Pvt Ltd.

3. VelaMurali,"Engineering Mechanics”, Oxford University Press, 2010.

REFERENCES:

1. Bhavikatti, 5.5 and Rajashekarappa, K.G., "Engineering Mechanics’, New
Age International (P) Limited Publishers, 1998.

2. Hibbeller, R.C and Ashok Gupta, "Engineering Mechanics: Statics and
Dynamics”, 11th Edition, Pearson Education 2010.

3. Irving H. Shames and Krishna MohanaRao. G., "Engineering Mechanics
Statics and Dynamics”, 4th Edition, Pearson Education 2006.

4. Meriam |.L. and Kraige L.G., ” Engineering Mechanics- Statics - Volume 1,
Dynamics- Volume 2°, Third Edition, John Wiley & Sons, 1993,

5. Rajasekaran S and Sankarasubramanian G., "Engineering Mechanics
Statics and Dynamics”, 3rd Edition, Vikas Publishing House Pvt. Ltd,, 2005,

6. DrN.Kottiswaran, Engineering Mechanics (statics and Dynamics), Sri
Balaji Publications, Erode.
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WEB RESOURCES:

1. https://nptelacin/courses/112/105/112105164/

Z. https://nptelacin/courses/112/103/112103109/

ONLINE RESOURCES:

1. https://nptelacin/courses/112/106/112106286/

2. https://nptelacin/courses/112/103/112103108/

3. https://nptelacin/courses/112/106/112106180/

4. https://www.coursera.org/learn/engineering-mechanics-statics

OUTCOMES:

Atthe end ofthe course, the student should be able to:

1. Interpretthe concepts oflaws of mechanics, vector operations, systems of
Forcesand equilibrium of particles in spaces. (K3)

2. Solve the engineering problems based on the concepts moment and
couples, support and its types and equilibrium of rigid bodies in 3
dimensions. (K3)

3. Tlustrate about Friction, its types, laws of friction, wedge and ladder
friction. (K2)

4. Apply the concepts of centroid, centre of gravity, polar moment of inertia
and principal moment of inertia for prisms, cylinder and spherical solids.
(K3]

5. Solve engineering problems based on the concepts of relative motion and
curvilinear motion. (K3)

6. Apply the concepts of Newton's law of motion, work energy method,
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CO-PO, PSOMAPPING:

POt | PO2 | PO3 | POS | POS | POG | POT | POS | POS | PO10 | PO | PO12
an | 13 |9 1= | B]= | s =1 @ | = |2
eo2 | 3| 3 1 1 - 1 i - - - - 2
oos | o5 || A 1 1 2 | 1 2
cod | 3| 3 1 1 1 i - 2
Cos 3 3 1 1 1 1 - - 2
cos | 3| 23 1 1 i 1 - 2

SEMESTER - 11

COURSE CODE:

24HSTA201 TAMILS AND TECHNOLOGY = 1P [CPIC
1/0(0(1(1

?nﬂmn& SYLLABUS VERSION 1.1 SDG NO. &

PRE-REQUISITE ]

COURSES

OBJECTIVES:

*  Understand the techniques that help for a better livelihood
ldentify the methods used for scientific Tamil computing

20| Cin&a) wppib urenarg CSMlsdEIL UL
S ﬁn‘iugﬁm - umsmsmd Glgmflipon - sgmiy Haily
LITGUSTL M6 - unnﬂn_rﬁmnﬂm meb @ fluiGisar.

UNIT-| WEAVING AND POTTERY (CERAMIC) TECHNOLOGY 5

Weaving Industry during Sangam Age - Ceramic technology - Black and Red-ware Potteries
(BRW) - Graffiti on Potteries.

Sieog, -l &L 5 IT60 )lip sLemLOLIL| & 61T

sris srogdls upamoly whgw sC@uraTEsaenERs ST Sl

al GUGurmL saflal auypmuly -#ns srofsga S0 Gurear

Gurml &enusBesgn - fAnliudlaermddla GuenL gsmwoliy ubmlw

ANGUTRIEET.
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UNIT-II SANGAM AGE DESIGNS 5
Designing and Structural construction - House & Designs in household materials during
Sangam Age - Building materials and Hero stones of Sangam age- Details of Stage
Constructions in Silappathikaram

g -l ugrisraslpLg Ggsmldpud

wmsesarEApurisesh, Cersldsen - GengrarnsgitughGanssst
wpmih Jm auflur’ Gsunisar - prudastsrnsGaenilonsst - wrgf
s Lsolymar unfl oyflss, wgey S gibual e WHIID
Smumn prusst waprd - Qs T @aibad - Gl pal smausdlh
Qesrenamuils @ECET-srCmblsatlss pL & S

UNIT-II ANCIENT CONSTRUCTION TECHNOLOGY 5
Sculptures and Temples of Mamallapuram - Great Temples of Cholas and other worship
places - Temples of Nayaka Period - Type study (Madural Meenakshi Temple)- Thirumalai
Nayakar Mahal - Cheti Nadu Houses> Indo - Saracenic architecture at Madras during
British Period.

awg-V 2 5usds Asmflsdpiu

sius) SLEL son -2 Gersalius -Gmbys Carfinsrme Egomu
(@S0, TS - CUIT OIS & e [IS6T S GleFhL] LMD SIEi [HTeuTILIISET -
HIRMURIEST 3|6 &g 560 - el ;ﬁ,mé@m Gamplperamaae - sebweflssf,
Eesiteonly. LoGUTlEsaT - Si(ELoGw g6l SIS WaflasT -GS S psSsT -
Qameshusensirgse - Heludlam S LosmTies |t auemaEeT.

UNIT-IV MANUFACTURING TECHNOLOGY 5
Art of Ship Building - Metallurgical studies - Iron industry - Iron smelting> steel - Copper and
gold- Coins as source of history - Minting of Coins - Beads making-industries - Stone beads -
Glass beas - Terracotta beads - Shell beads/bone beads - Archaeological evidences - Gem
stone types described in Silappathikaram.

swE-V  Ceusrmenienw whpih Priunsars Qsmfledpi

Sisme, 6, G, WHE - Gamgiaras@uilssmbiaT waEuggan -
sreomsoL. upmofliy - srémen. mggéﬁrramgmmmﬁﬁﬂum_é] T ) ST -
GruaTmaETanL0 WHpILD GaleTTaTemLs SmihS GAeunurBEsT- sLsert s -
Sereusmih - (PSiEl WHGLD WSSSGMSS0 - CAUHBRSL D @ifigs UemienLL
2yfla) - 2fiaETi Fapsai.

UNIT-V AGRICULTURE AND IRRIGATION TECHNOLOGY ]

Dam, Tank, Ponds, Sluice, Significance of KumizhiThoompu of Chola Period> Animal
Husbandry - Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of
Sea - Fisheries - Pearl - Conch diving -Ancient Knowledge of Ocean - Knowledge Specific

Society.
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[Eemevmudsaail S - il et Fras - Eememug bl sl sysrrdlesat
- QErhEemeud S,

UNIT-VI  SCIENTIFIC TAMIL & TAMIL COMPUTING 5
Development of Scientific Tamil - Tamil computing - Digitalization of Tamil Books -
Development of Tamil Software - Tamil Virtual Academy -Tamil Digital Library - Online Tamil
Dictionaries - Sorkuvai Project.

TOTAL: 30 PERIODS

TEXT-CUM-REFERENCE BOOKS
1.  @blps sursorgy _ wésemn vemurbin _ Gs.Cs. Gstaner (Geauaflulp
gtﬂ% mm(h LML ETs) whmith ssalluilsh usnflsst sipstin)

2, mflds Sy pememeui [Gla. sk (el s st dlpsmb)

3. dipp _ oosns hlssmmuld snesrn a7 prefsn (Claresius
gisom Glousflui)

4. Qurmenm oy mmmiseny Grsfsh Qs gemn Ceuaflul(p)

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 (Or.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 of Archaeology & Tamil Nadu Text Book and Educational Services
Corparation> Tamil Nadu)

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

1. Porunai Civilization (Jointly Published by: Depariment of Archaeclogy & Tamil Nadu
Text Book and Educational Services Corporation> Tamil Nadu)

12.  Joumey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) -
Reference Book.
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OUTCOMES:

Upon completion of the course, the learners will be able to:

1. snestan GnpFe) WLHDLD uremeeT & @@mPsp Lkismer] ubl e
Qe gmaen
Eieam about the weaving and pottery (ceramic) technologies during the Sangam

e.(K2}

7 smssToagamulyse wopl SU Gurarssmumul  Uflhg
lestr 61T (618 560
To understand the designs and structural constructions during the Sangam
period.(K2)

7. USMTEDLW ST e &L ip L & semeoufl et BIL LIk &6 whgd SU el el
EUSMLDLILSEDET 2 TTiHeD.
Toexplore the technigues and architectural pattems of anclent Tamil structures.(K.2)

4. 2 mubdl whpls 2 _GaurssiusnGsmilapL unsameml il oflse.
To gain knowledge on manufacturing and metallurgical technologies of ancient
Tamils.(K3)

5 (susnmenitento, [ETLILTEETLD LOMDILD st AgmplanI Uk semerl il
=) 51 g Glesm ot (§Th 560
To understand agricultural> irrigation> and marine technologies of ancient Tamil
society.(K3)

6. sfelusgblly whmb a1l e euemir S lemuwnyh - oyHeuT sestiletl
gL (assmerrid L) Gl el (s,
To understand the development of Scientific Tamil and its applications in Tamil
computing.(K3)

C0-PO, PSOMAPFING:

51 1 poz | P03 | Pod | Pos | Pos | Por | Pos | Pos | Pofo | POM | PSOT | P2
cot | 3 3 2 | 8 - - -] - - - y o e sl [
cor | 3 | 3 3 . - - - - - - 1 2 |
co3| 3 | 3 3 3 - - - | - - - S
coe | 3 2 3 3 - - - - 1 2 12
cos| 3 3 3 3 - - - - - - 1 2 11
cos | 3 | 3 3 3 - 5 ” - - . 1 2 2

rRecommended in Board of Studies (BoS) Meeting No. _E;_W
| 55 | i

lies & Scipncog



ISjllahus.-_" MZ i

SEMESTER - 11
COURSE CODE: L|T|P|CPC
24HSNC201 NCC COURSE LEVEL 1 slolol 20
T SYLLABUS VERSION 1.0 SDG NO. 4
PRE-REQUISITE -
COURSES
ARMY WING
NCC GENERAL 6
NCC1  Aims,Objectives & Organization of NCC 1
NCC2Z  Incentives 2
NCC3  Dutiesof NCC Cadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI1 National Integration: Importance & Necessity 1
NIZ Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCCin Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT i
FD1 Self-Awareness, Empathy, Critical & Creative Thinking,
Decision Making and Problem Solving 2
PD2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation,
Moral Values, Honour Code 3
L2 Case Studies: Shivaji, |hasi Ki Rani P
SOCIALSERVICEAND COMMUNITY DEVELOPMENT 8
551 Basics, Rural Development Programmes, NGOs,
Contribution of Youth 3
554 Protection of Children and Women Safety 1
Recommended in Board of Studies (Bo5) Meeting No. & Iulé ﬁ 'Ijt ol
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555 Road / Rail Travel Safety 1
556 New Initiatives .
587 Cyber and Mobile Security Awareness 1
TOTAL: 30 PERIODS

NAVAL WING
NCCGENERAL 6
NCC1  Aims,Objectives & Organization of NCC 1
NCCZ  Incentives 2
NCC3  Dutiesof NCC Cadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NIl National Integration: Importance & Necessity 1
NIZ Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCCin Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT T
PD1 Self-Awareness, Empathy, Critical & Creative Thinking,

Decision Making and Problem Solving 2
PD2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation,

Moral Values, Honour Code 3
L2 Case Studies: Shivaji, |hasi Ki Rani 2
SOCIALSERVICEAND COMMUNITY DEVELOPMENT 8
551 Basics, Rural Development Programmes, NGOs,

Contribution of Youth 3
554 Protection of Children and Women Safety 1
555 Road / Rail Travel Safety 1
556 New Initiatives 2
8§87 Cyber and Mobile Security Awareness 1

TOTAL: 30 Ffﬂ
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ARMY WING
NCCGENERAL 6
NCC1  Aims, Objectives & Organization of NCC 1
NCC2  Incentives 2
NCC3  Duties of NCCCadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NI1 National Integration: Importance & Necessity 1
N12 Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCC in Nation Building 1
Ni4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking,

Decision Making and Problem Solving 2
PD 2 Communication Skills 3
FD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation,

Moral Values, Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICEAND COMMUNITY DEVELOPMENT 8
551 Basics, Rural Development Programmes, NGOs,

Contribution of Youth 3
554 Protection of Children and Women Safety 1
555 Road / Rail Travel Safety 1
556 New Initiatives 2
557 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS
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SEMESTER - 11

COURSE CODE: ENGINEERING PRACTICES L|{T|P|CP|C
HEI0N LABORATORY (TVET) 0|04|7]2
it SYLLABUS VERSION 11 SDG NO. 4,912
PRE-REQUISITE

COURSES -

OBJECTIVES:

® To familiarize students with fundamental engineering workshop
practices, including welding, machining, sheet metal work, carpentry, and
plumbing, while emphasizing safe working procedures.

® Todevelop practical skills in electrical and electronicengineering through
wiring, measurement, testing, circuit implementation, and
troubleshooting using standard laboratory instruments.

® To provide hands-on experience in computer networking, operating
system installation, Ethernet cable preparation, wireless network
configuration, and basic hardware maintenance.

® To introduce students to Al-assisted software development and
mechanical CAD tools for developing simple engineering applications and
technical designs.

e To enable students to integrate multidisciplinary engineering concepts
for designing, fabricating, assembling, testing, and maintaining
engineering products and household systems,

¢ To cultivate problem-solving abilities, technical competence, teamwork,
and professional safety practices through practical exposure to modern
engineering tools, technologies, and maintenance procedures.

LIST OF EXPERIMENTS:

Welding:

1. Introduction to welding processes, safety procedures, and industrial
applications.

2. Fabrication ofbasic butt, lap, and T-joints using Shielded M1G welding.

3. Manufacturing of a simple fabricated component using welding
technigues.

4. Demonstration and exposure to T1G and Arc welding processes.
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BasicMachining:

5. Introduction to machine tools and workshop safety.

6. Performing basic turningand facing operations on a lathe machine.
7. Drilling operations using standard workshop equipment.

8. Understanding machining parameters and dimensional accuracy.

Sheet Metal Work:
9. Introduction to sheet metal materials, tools, and industrial applications.
10, Familiarization with common sheet metal fabrication techniques.

11. Fabrication of simple components such as trays, funnels, toolboxes, and
riveted assemblies.

12, Understanding measurement, marking, cutting, bending, and joining
operations.

Plumbing & Carpentry:
13. Study of common structural joints used in doors, windows, furniture, and
roofing systems.

14. Hands-on experience in cutting, shaping, and assembling wooden
components.

15. Introduction to household plumbing systems and associated fittings.

16. Assembly of basic pipe connections using different materials and joining
methods,

Electrical Engineering Practice

17. Residential wiring involving two-way switches, indicators lighting
systems, fan with regulator, energy meters and protective devices.

18. Measurement of voltage, current, power and power factor in electrical
circuits.

19. Energy measurement using a single-phase energy meter.
20. Measurement of earth resistanceand electrical safety practices.

Electronics Engineering Practice
21. ldentificationand testing of electronic components and instruments.
22. Resistorcolour coding and component characterization.

23. Measurement of AC signal parameters using a Cathode Ray Oscilloscope
(CRO).

24. Study and implementation of basic logic gate circuits.

25. Generation and analysis of clock signals.
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26. Soldering practices for electronic circuits and PCB assembly.
27. Construction and testing of half-wave and full-wave rectifier circuits.

Networking

28. Installation and configuration of operating systems.

79, Ethernetcable preparationand network connectivity setup.

30. Wireless router configuration and network extension techniques.
29, Basictroubleshooting of computer hardware and netwo rking issues.
30. NASand CCTV configuration demo

Al-Assisted Software Development

31. Build your first web pages and setup simple backend servers.

19 Connect smart hardware and loT devices to your software applications.
33. Use Al prompts asa helpful assistant to writeand understand code faster.
34. Create beginner-friendly, connected projects from scratch using Al

35, Gainasolid foundation in modern, Al-assisted software development.

Mechanical CAD

36. Introduction to CAD tools and engineering design workflows.

37. Creation of two-dimensional engineering sketches and drawings.

38. Understandingengineering drawingstandards, projections, a nd views.
39. Development of simple engineering models and technical drawings.

Assembly and dismantling of Household components

40. Assemblyand disassembly of wet grinders and electric fans.

41. Assemblyand disassembly ofIron box

42. Assembly and disassembly of computer systems.

43, Assembiy and disassembly of Motorcycle

44, Study of air conditioning systems, Pump and LED.

45, Introduction to preventive maintenance and troubleshooting technigues.

SOFTWARE TOOLS REQUIRED:

« Al-assisted Development Tools (ChatGPT/GitHub Copilot/G emini),
Visual Studio Code,

Python,

HTML/CSS/JavaScript,

Flask (or Node.js),
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» Mechanical CAD Software (AutoCAD /Fusion 360/SolidWorks/FreeCAD),
» CiscoPacketTracer,

»  Wireshark,

« PuTTY,

» Tinkercad Circuits /Proteus (optional),

« Git& GitHub,

» Microsoft Office/LibreOffice

LIST OF EQUIPMENT FORA BATCH OF 30STUDENTS:

» Workshop equipment for Welding, Machining, Sheet Metal, Carpentry,
Plumbing, Electrical, Electronics, Networking, and Engineering
Maintenance experiments, along with the required tools, measuring
instruments, accessories, and safety equipment - One set suitable for a
batch of 30 students.

« Standalone desktop computers with the above software tools installed -
30 Nos. (Or) Server with the required software supporting 30 terminals or
maore.

* Personal Protective Equipment (PPE), Fire Extinguishers, First Aid Kits,
LCD Projector, and other standard laboratory safety facilities - One set
suitable for a batch of 30 students.

Equipment Oty
MIG Welding Machine 10
Arc Welding Machine 1
TIG Welding Machine 1
Welding Booth 10
Welding Safety equipment 12
Basic Welding Tools 10 sets
Advance Welding tools 2sets
Centre Lathe Machine 11
Pillar or Radial Drilling Machine 1
Bench Grinder 1
Band Saw 1
Milling Machine 1
Sheet Metal Work Bench 10
Sheet Metal Tool Kit 10 Sets
Sheet Metal Safety Kit 10 sets
Carpentry Work Bench 2
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Carpentry Tool Kit
Carpentry Safety Kit
Plumbing Practice Board
Plumbing Tool Kit
Electrical Activity Cabins
Electrical Safety Kits
Electrical Tool Kits
Digital Multimeter

Earth Resistance Tester
DSO

Function Generator
Regulated DC Power Supply
Breadboards

Electronic Component Kits
Soldering Stations
Desktop Computers

USB devices

g-port Network Switch
Wireless Router

LAN Crimping Kits

NAS Demo Unit

CCTV Demo Kit
Mechanical CAD Licenses
Wet Grinder

Electric Fan

Electric Iron Box
Computer System
Motorcycle Assembly
Water Pump

Split AC

LED Demo Kit

Tool Kits

Student Work Benches
PPEKits

Fire Extinguishers

First Aid Kits

LCD Projector
Recommended in Board of Studies (Bo5) Meeting No.
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OUTCOMES:

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

1. Perform basic workshop operations using appropriate tools, materials,
and safety practices for manufacturing applications. (K3)

2. Operate electrical and electronic circuits using standard laboratory
instruments for measurementand testing. (K3)

3. Configure computer systems and basic networking components to
establish and verify connectivity. (K3)

4. Apply Al-assisted software development techniques and Mechanical CAD
tools to develop simple engineering solutions. [K3)

5. Demonstrate fabrication, assembly, inspection, and preventive
maintenance procedures for basic engineering systems. (K3)

6. Practice professional ethics, teamwork, and safe laboratory procedures
while carrying out engineering activities. (K3)

CO-POMAPPING:
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SEMESTER - 11
oot | IDEAENGINEERING LAB - I Iﬁ L : cz" f
!“’TH- CoueE: SYLLABUS VERSION 1.1 SDG NO. 1-17
PRE-REQUISITE =
COURSES
OBJECTIVES:

e Apply rapid ideation, creative thinking, and collaborative problem-
solving to generate innovative engineering solutions.

e Create engineering sketches, technical drawings, and CAD models to
visualize, communicate, and refine product concepts.

e Utilize design thinking to analyze user needs, build value
propositions, and achieve product-market fit.

e Explore innovation management through case studies, technology
commercialization, and entrepreneurial ecosystems.

e Navigate Intellectual Property Rights (IPR), patent protection, startup
funding, incubation, and government schemes.

® Design sustainable, future-ready solutions using hu man-Al
collaboration, regenerative innovation, and systems thinking aligned
with UN 5DGs.

MODULE-1  TECHNIQUES FOR RAPID IDEATION 5

Introduction to Rapid Ideation and Creative Thinking - Principles and
Technigues of Rapid Ideation - The ldeathon Workflow: From Problem to
Solution - Brainstorming Methods for Idea Generation - Cellaborative and
Multidisciplinary Teamwork - Creativity Enhancement Techniques and
Innovation Tools - Idea Evaluation and Refinement Through Expert Feedback -
Institutional Support for Innovation and Ideation - Developing Feasible
Products and Solution Concepts - Hands-on Ideation Activities, Case Studies,
and Practical Exercises

MODULE-11 TECHNICAL DRAWINGAND VISUALISATION 5

Introduction to Technical Drawing for Ideation - Role of Technical Drawing in
Communicating Innovative [deas - Fundamentals of Freehand Sketching and
2D Concept Development - Visual Representation of [deas Using Engineering
Sketches - Orthographic Projection Technigues - Isometric and Pictorial Views
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for Product Visualisation - Spatial Visualisation and Multi-Dimensional
Thinking - Introduction to Computer-Aided Design (CAD) for Ideation -
Creating and Refining Digital Product Models Using CAD Tools - Transforming
Creative Ideas into Practical Engineering Designs - Hands-on Sketching, CAD

Exercises, and Mini Design Projects

MODULE-II1 VALUEPROPOSITIONFIT 4

Introduction to the Value Proposition - Understanding Customer Needs,
Wants, and Pain Points - Customer Segmentation and User Profiling -
Identifying Customer Problems and Opportunities - Designing Value Through
Quality, Affordability, and Customisation - Defining the Scope of Products and
Services - Creating Unique and Personalised Value Propositions - Value
Proposition Canvas and Customer-5olution Fit - Evaluating Product-Market
Fit and Customer Validation - Refining Value Propositions Through Feedback
and Iteration - Case Studies, Activities, and Practical Exercises

MODULE-IV CASESTUDIESIN SUCCESSFUL IDEA GENERATION 4

Introduction to Innovation Through Case 5tudies - Framework for Analysing
Innovation Case Studies - Observation and Opportunity Recognition -
Creativity and Problem-Solving in Innovation - Technical, Social, Economic,
and Environmental Impact Assessment - Innovation and the United Nations
Sustainable Development Goals (SDGs) - Lessons Learned from Successful
Innovations - Applying Case Study Insights to Real-World Challenges - Building
an Innovative and Entrepreneurial Mindset - Reflection, Discussion, and
Practical Exercises

MODULE-V  PROTECTING AND FUNDING THE IDEA 4

Introduction to Protecting and Funding Innovative ldeas - Importance of
Protecting Startup Ideas and Innovations - Fundamentals of Intellectual
Property Rights (IPR) - Patents: Concepts, Types, and Patent Filing Process -
Trademarks, Copyrights, Trade Secrets, and Non-Disclosure Agreements
(NDAs) - Technology Transfer and Intellectual Property Commercialisation -
Startup Funding Sources and Stages of Funding - Institutional, State, National,
and International Funding Opportunities - Role of Incubators, Accelerators,
Angel Investors, and Venture Capital - Government Grants and Innovation
Support Programmes - Commercialisation Strategies for Innovative Products
and Services - Case Studies, Best Practices, and Practical Exercises

- ;*de?&"&“‘{"
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MODULE-VI FUTUREOF IDEAENGINEERING 4
Future of Idea Engineering - Human-Al Co-Creation and Responsible
Innovation - Resilience Engineering - Linear, Circular, and Regenerative
Innovation - Collective Action, Cellaboration, and Global Partnerships -
Customer [dentification, Buyers vs Users, and Customer Personas - Innovation
Case Studies and Sustainable Impact

26 + 4 [village visit) TOTAL: 30 PERIODS

REFERENCES:

1. https://www.india.gov.in/services

2. https://sdgs.un.org/2030agenda

3. https://www.local2030.0org/library/375/5ustainable-Development-
Goals-and-Gram-Panchayats-Handbook-for-Elected-Representatives.pdf

4. htips://sdgknowledgehub.undp.orgin/tag/lsdg/

5. https://www.tnrd.tn.gov.in/constitutionalprovision.html#1

WEB REFERENCES

1. UN Sustainable Development Goals

2. https://srmuniv.digimat.in/nptel fcourses,/video/109106200/L30.html
3. https://avcce.digimatin/nptel/courses/video,/109106200/L26.html

OUTCOMES:

Upon completion of the course, the studentwill be able to:

1. Apply rapid ideation techniques, creative thinking methods, and
collaborative approaches to generate innovative engineering solutions for
real-world problems.[K2)

2. Develop engineering sketches, technical drawings, and CAD-based models
to effectively visualize, communicate, and refine innovative product
concepts.[K3)

3. Analyze customer needs, value propositions, and product-market fit using
structured design thinking tools to develop user-centric engineering
solutions.[K4)

4, Evaluate innovation case studies, intellectual property rights (IPR],

commercialization strategies, and funding opportunities to support

technology-based entrepreneurship.(K3)

Evaluate PR protection and funding mechanisms for startup ideas.(K3)

6. Design sustainable and future-ready innovation solutions by integrating
human-Al collaboration, regenerative innovation, resilience engineering,
and global partnership principles.(K6)

L
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SEMESTER - 11
COURSE CODE: L|T|P|CPC
ICS

JLENTP201 DIGITAL DYNAMIC 1ilol1 20
:I e SYLLAEUS VERSION 11 SDG NO. &
PRE-REQUISITE ]
COURSES
OBJECTIVES:
® Explore online communication
® Master computer skills
e Use virtual platforms
e Understand digital ethics and cyber security
® Observe and follow do’s and don'ts
MODULE-1 DIGITAL CULTURE AND SOCIETY 6

Adaptingto changes

Importance intoday's digital landscape
Digital identity and self- presentation
Online communities and forums

Digital divide and consequences

Online collaboration and collective action
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MODULE-II DIGITALLITERACY AND ACCESS TO TECHNOLOGY 5
Computer skills
Social and cultural understanding
Social media campaign and Activism
Netiquettes
Trending Technologies
Digital tools and softwares

MODULE- I DIGITALEETHICS 3
Digital ethics and moral panics

Theartof protectingsecrets

Overview of digital tools

MODULE -1V CYBER SECURITY 3
Threats, vulnerability and consequences

Datamaking and usage practice

Importance of security

MODULE-V DIGITALNETWORKING F i
Remote work and virtual teams

Authenticity in digital interactions

Engaging content creation

Toolsand and technigues for insightful usage

Balancing online and offline interactions

Collaboration for research and innovation

MODULE - VI BUREAU OF INDIAN STANDARDS (BIS): BASIC CONCEPTS,
STANDARDS FORMATION PROCESS AND CHALLENGES 6

Standardization -Basic Concepts:
Basic concepts of standardization

Purpose of standardization, marking and certification of articles and
procesges

Importance of standards to industry, policy makers, trade, sustainability and
innovation
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Standards Formulation Process and Challenges:
Objectives, roles and functions of BIS, Bureau of Indian Standards Act, 150/ IEC
Directives
WTO Good Practices for Standardization
World of Standards:
ImportantIndian and International Standards
TOTAL: 30 PERIODS

REFERENCES:

1. Communication Skills and Soft Skills - an Integrated Approach. Edited by E.
Sureshkumar, P. Sreehari and |. Savithri, Pearson.

2. Silvia.P].2007. How to Read a Lot. Washington DC, American Psychological
Association.

WEB REFERENCES:
1. https://swayam.gov.in/nd1_nocl19_hs31/preview

2. hrtps:/ /www.sscnasscom.com/ssc-projects/capacity-building-and-
development/training /gbfs/

OUTCOMES:

Upon completion ofthe course, the student will be able to:

1. Applyonline communication techniques and collaboration skills (K3)
2. Enumerate the principles of digital ethics in online interactions (K2)
3. Understand the importance of Bureau of Indian Standards (BIS). (K2)

CO-PO, PSOMAPPING:
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SEMESTER - 11
COURSE CODE: TAKE CHARGE : L|{T|P|CP|C
2HHSTP201 COLLEGE READINESS - Il 1/o0lo(1]0
NI L0 SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE
COURSES
OBJECTIVES:

The objective of this course is to develop students' leadership, teamwork, self-
directed learning, career readiness, and financial literacy to prepare them for
higher education, employment, and lifelong personal growth.

MODULE- IV CONTRIBUTION & LEARNING SKILLS
® Take Charge of Your Contribution
® Take Charge of Your Learning
® Activity on Taking Charge of Your Contribution
® Activity on Taking Charge of Your Learning

MODULE-V GETTINGIN - CAREER & HIGHER EDUCATION READINESS
® Take Charge of Getting In
® Activity on Taking Charge of GettingIn

MODULE-VI  FINANCIALLITERACY & REFLECTION
® Take Charge of Your Finances
® Activity on Taking Charge of Your Finances
® Reflections on Take Charge - College Readiness

REFERENCE

1. Franklin Convey, Take Charge College Readiness, Franklin Convey
Education.

Thisdivision is well aligned with curriculum design:

® Semester II: Personal growth, academic success, career planning, and
financial responsibility (Modules IV-VI).
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COURSE OUTCOMES:

After successful completion of the course, the student will be able to:

4. Participate effectively in leadership, teamwork, and community-oriented
activities. (K3)

5. Use self-directed learning strategies to enhance academic performance
and lifelong learning skills. (K3)

6. Analyse and plan college, career, and basic financial decisions to achieve
personal and professional goals. (K4)

CO-POMAPPING:
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