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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
students technologically superior and ethically stronger, who in turn shall contribute to the
advancement 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 equipment to provide our students a technologically up-to
date and intellectually inspiring environment of learning, research, creativity, innovation
and professional activity and inculcate in them ethical and moral values.

Educational Organization Management System (EOMS) Policy

We at Sri Sai Ram Engineering College are committed to empower our students not only to
excel academically but also imbibe essential values, enabling them to become exemplary
global citizens. We build a better nation by fostering excellence 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
all our stakeholders for sustainable growth

J/

DEPARTMENT OF MECHANICAL ENGINEERING

(O) VISION

To establish a renowned department for its technological and engineering expertise by
delivering quality education and addressing industry needs to tackle societal challenges.

(#) MISSION

Department of Mechanical Engineering, SRI SAIRAM ENGINEERING COLLEGE is committed

to

M1 Equip Students with exceptional knowledge and skills for a successful career in
Engineering and Technology.

M2 Inspire students to pursue higher studies by achieving excellence in engineering and
technology.

M3 Encourage students to understand industry needs and develop entrepreneurial skills.

M4 Instillin students an understanding of the significance of ethical valuesin society.

M5 Build students to embrace lifelonglearning.




| curriculum/MECH]
AUTONOMOUS CURRICULA AND SYLLABI

SEMESTER | Regulations 2024
S| couRse COURSETITLE T 7] | Pouags| CReors
THEORY
1 24BSMA101 | Matrices and Calculus 3 1 0 4 4
2 24HSEN101 | Communicative English 310 0 3 3
3 24BSPH101 [Engineering Physics 3 0 0 3 3
4 24BSCY102 | Environmental Chemistry for Industry 4.0 310 0 3 3
5 24ESGE103 | Engineering Graphics and
Computer Aided Drafting 1 2 0 3 3
6 24HSTA101 [Heritage of Tamils 1 0 0 1 1
PRACTICALS
24BSPL103 [Physics Laboratory 0 0 2 2 2
2 24CSPT101 [Hands-On Course on Programming in C 1 0 4 5 3
VALUE ADDITIONS - |
24ESID102 |ldea Engineering Lab - | 0 0 2 2 1
2 24ENTP101 | Functional Life Skills 1 0 1 2 1
24HSTP201 [Take Charge : College Readiness - | 1 0 0 1 0
ONLINE SUPPLEMENTARY
| | As recommended by Dean Academic
30 24
SEMESTER I
S| couRse COURSETITLE T 7] | Pouags| CReDrS
THEORY
1 24BSMA201 |Differential Equations and its Applications 3 1 0 4 4
2 24HSEN201 | Professional English 2 0 0 2 2
3 24BSPH202 | Physics of Materials 310 [0 3 3
4 24MEPW301 [ Manufacturing Process with Lab 3 0 2 5 4
5 24ESCE201 | Engineering Mechanics 310 0 3 3
6 24HSTA201 |Tamils and Technology 1 0 0 1 1
7 24HSNC101 |NCC course Level 1* 2 10 0 2 0
PRACTICALS
1 24ESGE104 |Engineering Practices Laboratory (TVET) | 0 | 0 | 4 | 7 | 2
VALUE ADDITIONS - Il
24ESID202 (ldea Engineering Lab - I 0 0 2 2 1
2 24ENTP201 |Digital Dynamics 1 0 1 2 0
24HSTP201 [Take Charge : College Readiness - II 1 0 0 1 0
ONLINE SUPPLEMENTARY
1 | 24ESMC201 | S Office (Mandatory)/ NPTELNon Credt [ 0 [0 [0 | o 0
| Approvad by ?%-"(;“\“ =K 32 20
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[Curriculum /MECH]

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1 Develop students to have a strong foundation in mechanical engineering principles,
enabling them to become a successful Mechanical Engineer.

PEO2 Equip students with expertise in core domains such as Manufacturing, Design, and
Thermal Sciences, aligning with industry requirements.

PEO3 Build students for professional careers in core and other industries through
placement or entrepreneurship by upholding ethical values.

PEO4 Prepare students for higher studies by building a in depth knowledge in mechanical
engineering.

PROGRAM SPECIFIC OUTCOMES (PSOs)

Upon completion of program, the student will be able:

PSO1 To stay updated in the field of mechanical engineering through subjective learning,
industrial training and MOOC.

PSO2 To design, engineer, and manufacture vehicles capable of performing optimally
across all conditions while maintaining the engineering standards and ensuring
durability, safety, and efficiency.

COMPONENTS OF THE CURRICULUM (COC)

Curriculum Content | Total number Total Number
Course Component (% <_>f total number of | of contact of credits
credits of the program) hours

Basic Sciences (BS) 15 28 26
Engineering Sciences (ES) 9 18 15
Humanities and Social Sciences (HS) 8 13 13
Professional Electives (EL) 14 23 23
Program Core + Program Lab (PC+PL) 27 57 45
Program theory with Lab (PW) / 7 15 11
Program Lab With Theory (PT)

Open Elective (OE) 7 12 12
Training & Placement (TP) 2 14 4
Innovation & Development (ID) / Project (PJ) 10 32 16
Internships (IN) 2 9 3
Mandatory Courses (MC) 0 4 0
Total 100 225 168




[Curriculum /MECH]

PROGRAMME OUTCOMES(POs)

PROGRAM OUTCOME REPRESENTS THE KNOWLEDGE, SKILLS
AND ATTITUDES THAT THE STUDENTS WOULD BE EXPECTED TO

HAVE AT THE END OF THE 4 YEAR ENGINEERING DEGREE PROGRAM

11 02

Life-lon Problem
learning Analysis
o S Apply math, science, Identify and analyze
_ Engage |n.|ndepend9nt computing, and engineering complex problems
lifelong learning and adapt knowledge to solve using research to draw
to new technologies complex engineering valid conclusions.

with critical thinking. problems.

03

Design / Development
of solutions

Design practical and

innovative solutions

considering safety, cost,

culture, and the environment.

10

Project
Management
and Finance

Apply management and
financial principles
to plan and execute
projects effectively.

O

Investigate
complex problems
Use research methods—
experiments, modeling,

and data analysis—
to investigate complex

09

Communication

Communicate clearly
in writing and presentations
for diverse technical

problems.
and non-technical audiences.
Engineering
Individual & Tool Usage
Teamwork Apply modern engineering
@7 @@ and IT tools for analysis
Work effectively as an and problem solving with
individual and as a team . . awareness of their limits.
member or leader in Ethics The Engineer

multidisciplinary groups. Follow professional and the World
ethics, human values,
diversity, inclusion,
and legal responsibilities.

Assess societal,
environmental, legal,
health, and cultural
impacts of
engineering solutions.

| xi |



SEMESTER - I

=1

COURSE CODE: LIT|PI|CPC|
MATRICES AND CALCUL .

24BSMA101 QLIS =13 TolTa 4
bl SYLLABUS VERSION 1.1 5DG NO. &
PRE-REQUISITE
COURSES
OBJECTIVES:

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

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

® Tofamiliarize students with the principles of vector calculus relevant
to engineering problems.

® o 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 guadratic to canonical form using
arthogonal transformation - Nature of quadratic forms,

MODULE-II FUNCTIONS OF SEVERAL VARIABLES 12

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

MODULE-III 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- 1V VECTOR INTEGRATION a
Line integral over a plane curve - Surface integral - Area of a curved surface -
Volume integral - Greens, Gauss dive regence and Stoke’s theorems - Verification
and application in evaluating line, surface and volume integrals. (Cube and
Cuboids).

Recommended in Board of Studies (BoS) Meeting No. GJ h&zn EX@
o
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| Syllabus  MECH)|
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- VI FOURIER SERIES 12

Fourier series - Convergence of Fourier series - Half range sine and cosine
series - Parseval’'stheorem.

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Advanced Englneering Mathematics, Erwin Kreyszig, 9th Edition, [ohn
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, 11threprint, 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 ]:.du:mn Khanna
Publishers, New Delhi, 2007,

WEE REFERENCES:
. https:/ /testbook.com/maths/cayley-hamilton-theorem
https: / fwww.iitgacin/rafik/Tutorials/MA-102 /2013 flect-10 pdf

3. https://ms.unimelb.edu.au/_data/assets/pdi_file /0007 /2516596
functions_sev_varpdf

[

https: / fwww.mecmath.net/VectorCalculus.pdf
https:/ fegyankosh.acin/bitstream /123456789/64855 /1 /Unitd.pdf
https:/ fwilliamsgj.people.charleston.edu fFourier' 205erie s.pdf
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ONLINE RESOURCES:
. https:/ fwwwyoutube.com/watch?v=o]DIt_Xv-mM
. https:/ fwwwyoutube.comfwatch?v=8h3yY0imaXU
. https:/ furwwyoutube.com/watch?v=LGxE_yZYigl

| Syllabus /MECH)|

. https:/ fwwwyoutube.com/watch?v=QPw4GYz5Unc

1

2

3

4, https://www.youtube.com/watch?v=mal(mE15H3I
5

6

. https:/ fwwwyoutube.comfwatch?v=1mMYaPkXcNI

COURSE OUTCOMES:
Upon completion of the course, the student should 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)

£

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:

PO1 | POZ2 | PO3 | PD4 | POS | POG FOB | PO4 Fl:!‘lﬂ PO
= T . ] e
coz | 4 : = I :
cos | 3| - | . = . |2
eoa | 3| - | - | - - | - SR ;
cos | 3 N I e 2 || e I &
cos | * - : = | = = | 3
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| Syllabus  MECH

SEMESTER -1

— | o
COURSE CODE: LIT|P|CP
24HSEN101 COMMUNICATIVE ENGLISH 3170l0 Ei- t ;,;
o RO SYLLABUS VERSION 1. SDG NO. 4
PRE-REQUISITE ]
COURSES
OBJECTIVES:

® Develop the basic LSRW skills

® Acquire enhanced knowledge of English grammar

& [mprove modern and technical vocabulary

® Enhance the communicative and cognitive skills

® Interpret the texts and write reviews critically
MODULE - 1 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-TI LANGUAGE BARRIERS, LEVELS AND CHANNELS 8
Listening —interviews - Speaking - describing a simple process - asking and
answering guestions - Reading - critical reading - finding key informationin a
given text — ideation, mind mapping - Writing - dialogue, instructions -
Language Development - regular, irregular verbs, tenses, framing questions,

MODULE-IIT  NARRATION ANDSUMMATION 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. & held an 31 f ] :?
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Syllabus “MECH |

MODULE -1V WRITING MECHANICS 7
Listening -debates and discussions - practicing 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, 21st century vocabulary

MODULE-VI  COGENTEXPOSITIONS 7
Listening - Motivational speeches - Speaking - Debates and discussion -
Reading - analytical reading - newspapers - Writing - process description -
Language Development - voices, sentences expressing 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.

Z, A Course in Technical English, D. Praveen Sam and K.N. Shoba, Cambridge
University Press, 2020

REFERENCES:

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

2. Smith-Worthington, Darlene & Sue |efferson. 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.

WEE REFERENCES:
L https:/ fonlinecourses.nptelac.in/noc19_hs31/preview
Z. https://www.myenglishpages.com/speaking/#google_vignette

Recommended in Board of Studies (BoS) Meeting No. é’ hetd on_2 /f M
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| Syllabus “MECH
ONLINE RESOURCES:

1. https://wwPearson.com/english /catalogue /business-english /technical-
english.html

2. https:/ fww.cambridgeenglish.org/learning-english /free-resources/

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

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

£. Demonstrate the ability to write personal notes, clear and coherent
paragraphs [K2)

3. Apply analytical skills to write essays, rearrange jumbled sentences, and
formulate recommendations (K3)

4. Apply skills to develop email etiquette and construct professional emails
and informal letters (K3)

5. Analyze and interpret data to write comprehensive and effective reviews
(X3)

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

CO-PD,PSOMAPPING:

L] P32 | POA P [ Fdé | POT | POE | PO | POMD | PDYY | PBOM | PROZ
o | - - g 5 3 u 2 3 ; a e L.
o2 | - = - - z . i a 3 . 7 i z
| - | - - = i | = 3| - 2w | A
e | - [ - |- -] -]-]-13]|-]°¢ ;
¢ . S - 3 Tl BV
co6 | - | - RN E - - |- 3 2 -
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|_Syllabus/ MECH!
SEMESTER -1

COURSE CODE: L |T PICP C
24BSPH101 ENGINEERING PHYSICS 370(0]3 E
[""E" oD SYLLABUS VERSION 1.1 SDG NO. 47,911
PRE-REQUISITE i

COURSES

OBJECTIVES:

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

® Tounderstand the concept of waves and lasers and their applications,

e Toillustrate the various laws of electromagnetic waves and their
applications.

e Toapply the concepts of quantum mechanics to engineering studies.

e Tounderstand 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 - 1l MECHANICAL WAVES AND LASERS r
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 - Basic applications oflasers inindustry.

MODULE-1I1  ELECTROMAGNETIC WAVES 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 matter - polarization -
Froducing 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 (Bo5) Meeting No. E’." held on . b/F- 1&
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| Syliabus “MECH]
MODULE-IV  BASICANDAPPLIED QUANTUM MECHANICS 7
Black body radiation - Planck’s derivation - Electrons and matter waves - The
Schrodinger equation (time-dependent and time-independent forms) -
significance of wave function - Normalization - Free particle - particle in an
infinite potential well: 1D, 2D and 3D hoxes; - Barrier penetration and
quantum tunneling (qualitative) - Scanning Tunneling Microscope.

MODULE-V  CRYSTALPHYSICS 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 - ¥-ray diffraction - Calculation of number
of atoms per unit cell - Atomic radius - Coordination number - packing factor
for 5C, BCC, FCC and HCP structures - Polymorphism and allotropy. Crystal
Growth : Chochralski technique - Molecular beam epitaxy.

MODULE-VI THERMALPHYSICS 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 F"h}fsiﬂ." Oxford University
Press, 2015.

2. RK. Gaur & S.L. Gupta, "Engineering Physics” Dhanpat Rai Publishers,
2012, -

B.K. Pandey & 5. 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 & Coltd,, 2016.

i

Recommended in Board of Studies (BoS) Meeting No. E} held on 3{ {IM

8| B~

Bogrd of Studies
§ T4 . B e =
ey ] HiLhJd Ll F L] -



| Syliabus “MECH|
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.
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,” 8. Chand Publishing,
2018,

6. Shatendra Sharma & [votsna Sharma, “"Engineering Physics,” Pearson,
2018.

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

B. Charles Kittel, “Introduction to Solid State Physics.”" John Wiley & Sons. 8th
Edition, 2005.

ud

OUTCOMES:

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

1. Apply the concepts of stress, torsion, and bending to study 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
CO. lasersand their industrial applications. (K3)

3. Examine Maxwell's equations and electromagnetic wave theory to
analyze wave propagation, polarization and reflection-transmission
phenomena in 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
sofar water heaters, (K3)

recommended in Board of Studies (B i __._EB 3{ 61“@7
05) Meeting No. held on _L
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[ Syliabus " MECH)|

CO, PO, PSO MAPPING:
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SEMESTER - 1

COURSE CODE: ENVIRONMENTAL CHEMISTRY |L|T |P |CP|C
24B5CY102 FOR INDUSTRY 4.0 3/0l0(3|3
PTELCOnE: SYLLABUS VERSION 11 S8 MO 4
PRE-REQUISITE

COURSES

OBJECTIVES:

® Togain a comprehensive understanding of environmental chemistry
principles, environmental sustainability and monitoring techniques
for environmental quality assessment.

® Toanalyze atmospheric chemistry, climate change, air pollution and
chemistry-based technologies for sustainable air guality
management.

® Tofoster a sound understanding of water quality parameters and
water treatment technigues for sustainable management,

® To explare 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 enerpy
management.

® ‘loimplement green chemistry principles in the development and
application of sustainable functional materials for emerging
lechnologies.

Recommended in Board of Studies (BoS) Meeting No, 8 held on DJW
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| Syllabus “MECH

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 Monitering: Environmental sampling, chemical analysis and
principles, components, classification and applications of chemical sensors,
including gas, electrochemical, optical and biosensors for monitoring air,
water and soil quality.
Emerging Environmental Technologies: Smart chemical sensors, loT-
enabled environmental monitoring, digital environmental sensing and data-
driven environmental management.

MODULE-I1 ATMOSPHERIC CHEMISTRY AND CLIMATE
SUSTAINABILITY 7
Climate change-Greenhouse effect, role of greenhouse gases (CO;z, CH4, N3O
and CFCs) in global warming. Chemical and photochemical reactions in the
atmosphere. Formation of photochemical smog, PAN and acld rain (causes,
effects and control measures). Oxygen and ozone chemistry- Ozone layer
depletion [causes, effects and control measures),
Air pollution: Major air pollutants (FMz.5, PM 14, 50, NO,, CO and VOCs).
Chemistry-based technologies for air pollution control: Catalytic
converters, carbon capture and adsorption using activated carbon.
Complete combustion of carbon: Role of oxygen and selected oxidizing
agents in promoting complete combustion such as hydrogen peroxide,
potassium permanganate and potassium chlorate (relevant chemical

reactions)

MODULE - I11 SUSTAINABLE WATER CHEMISTRY 8
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: lon exchange and
Zeolite processes. Municipal water treatment: primary treatment and
disinfection (UV, Ozonation, break-point chlorination], nutrition recovery and
sludpe-to-energy. Desalination of hrackish water by Reverse osmaosis.

Recommended in Board of Studies (BoS) Meeting No. Eﬂ held nniL dé’
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 Syfiabus /MECH]
Emerging water treatment technologies: Adsorption, nanotechnology and
photo catalysis,

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

MODULE - IV CIRCULAR CHEMISTRY FOR RESOURCE RECOVERY AND
WASTE MANAGEMENT 7

Circular Chemistry: Principles of circular chemistry, SR principles, waste-to-
resource conceptand 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
blogas 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 photovoltaic cell {PV cell). Production

of green hydrogen by photo catalytic water splitting by Ti0Zcatalyst and its
advantages.

Need for energy efficiency: Energy conservation and sustainability - action
strategies for sustainable energy management from a future perspective.
ftecommended in Board of Studies (BoS) Meeting No. fld on FJZE i
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MODULE- V1 GREEN CHEMISTRY AND SUSTAINABLE FUNCTIONAL
MATERIALS FOR EMERGING TECHNOLODGIES 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 Identification (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 alternatives to conventional plastics.

TOTAL: 45 PERIODS

TEXT BOOKS:
1. Benny Joseph, 'Environmental 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, 5ri 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 "Glebal Environment Outlook" and "Emissions Gap
Report” [Current Year).

3. Clair M. Sawyer, Perry L. Mc Carty, Gene F. Parkin, 'Chemistry for
Environmental Engineering and Science’, Latest Edition, McGraw-Hill,

4. Recent peer-reviewed journal articles on Emerging Contaminants, Green

Hydrogen, and Battery Recycling i ,
Eﬁ held on _Ef._
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OUTCOMES:
Upon completion of the 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 technelogies, to assess environmental quality
and sustainability. (K4)

2. Analyze atmospheric chemistry, climate change mechanisms, ozone
chemistry, air pollutants and chemistry-based air pollution control
technologies to evaluate strategies for sustainable air guality
management. [K4)

3. 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)

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

5. Compare renewable energy sources, advanced energy storage systems and
sustainable energy technologies to evaluate their applications in
sustainable energy management. [K4)

6. Analyze green chemistry principles and sustainable functional materials to
evaluate their applications in emerging technologies, including IT
infrastructure, smart electronics, and biomaterials, [K4)

CO-POMAPPING:
Po1 P02 | PO3 | PO4 | POS | POG | PO7 | POB | POS | PO10 | PON
gag | @2 |5 s | s e || g = g | s
ez | 3] 2 | - - A 2| - . . L =
cos 3 2 - - - 2 - S 2 = .
cod | 3| 2 - 2| - = -
cos | 3| 2 = 21 - i 1| -
COe l 3 2 2 2 = - -
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- SEMESTER -1
COURSE CODE: ENGINEERING GRAPHICSAND L | T |P [CP|C
24ESGE103 COMPUTER-AIDED DRAFTING 112|103 |3
WRTEL LOm SYLLABUS VERSION 11 SDG NO.4,6,7,9,12)415
" PRE-REQUISITE .
. -I.'_I':I_-I.IRE-EE =
OBJECTIVES:

e Todevelop skills in constructing engineering curves, projections, and
solids using manual drafting and AutoCAD.

® Todevelop proficiency in sectional, isometric and orthographic
prejections of engineering objects.

® To develop practical skills in preparing engineering drawings using
AutoCAD.

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  PLANECURVES 644

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

MODULE-1I  PROJECTION OF POINTS, LINESAND PLANES bed

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-IIl  PROJECTION OF SOLIDS G+
Projection of regular solids [Prisms, Pyramids, Cylinder and cone) in _ﬁr:-t
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
AutoCAlD,

recommended in Board of Studies (BoS) Meeting No. ___"" held on _:'“'J'.[i_';l‘u
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|_Syflabus / MECH|
MODULE-IV  SECTION OF SOLIDS G+
Projection of sectioned solids (Prisms, Pyramids, Cylinder and cone) and true
shape of the sections, when the axis of the solid is perpendicular to HF alone
and cutting plane inclined to HP only. These exercises shall be drawn manually
and also using AutoCAD,

MODULE-V  ISOMETRIC PROJECTIONS 717
Isometric projection - Principle, isometric scale, Isometric views and
Isometric projections of truncated solids - Prisms, Pyramids, Cylinder and
Cone in simple vertical positions only. Draw [sometric Projections using
Autocad.

MODULE-VI ORTHOGRAPHICPROJECTION b+d

Orthographic Projection - Principles of orthographic projections,
Orthographic projection of objects from pictorial views such as machine
components, PCB, electrical circuit, building drawing. Generation of
orthographic Projections using AutoCAD.

TEXT BOOKS:

1.  Venugopal K. and Prabhu Raja V., "Engineering Graphics + AutoCAD &
Building Drawing”, New Age International (F) Limited, 2026.

2. T Jeyapoovan, “Engineering Graphics using AUTOCAD", Vikas Publishing
House Pvt Ltd, 7th Edition.

REFERENCES:

1. N § 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 KV, "A text book of Engineering Graphics®, Dhanalakshmi
Publishers, Chennai, 2009,

ONLINE RESOURCES:
1. https://nptelacin/courses /105104148
2. https://optelacin/courses /112102304

3. https:/fyoutube.comfplaylist?list=PLNPONRYc4nzVs31CptozYX3-
LbBRH7MZX&si=oHloXg])TkD5K1gTt
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COURSE OUTCOMES:

Upon completion of this course, students will be 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]

6. Apply orthographic projection technigues to produce multiview

drawings of engineering objects, machine components, electrical circuits,
PCEs, and building drawings using AutoCAD. (K3)

CO-PO, PSOMAPPING:

POY | PO | POI | PO4 | POS | POG | POT | POB | POS | POYI | POM | PSOY | P5OZ
| 3| - 2 - | 3 | - - - | = 2 - 3
| 3| 2 -E - 3| - » o 2 - 3
ot | 3| 2|3 | =3[~ > | - 2 . 3 .
Cod . 3| 2 3 - 3 = ¥ = 2 - 3 2
cos| 3| - | 3 #l s | s AINEIE
o6 | 3| 2|3 |- 3] -]- - | - 3 - 3 2
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| | SEMESTER - 1 _
COURSE CODE: LIT|P|CPC

24HSTA10T HERITAGE OF TAMILS AINE | 11
!"“E" e SYLLABUS VERSION 11 5DG NO. &
PRE-REQUISITE )

COURSES |
OBJECTIVES:

Develop interest for classical language and literature to promote Tamil hesitage
Understand the ancient Tamil sculptures, folk and martial arts and contribution of
Tami to the freedom of India

S0 - | Gomfl whpeb Geod &l

[Eikdhu Ghomfle @Eunukisear el Gumflast sl G GlebEuml
__g,ulﬂg; Cedsludfumisa _ sns Baosdhusdar suwd sriumhn S
— sms Eesduggls udisd amb _ Hmsgoefla Gusaromamud
BG5S

MODULE -1 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

a0 -l @ sra whm Eafer @eoodlueisar

ﬁlﬁi‘.‘p& srifukiser, Siipssgn sosm Quads sounsatln Sraai- ubg
Geblnh s peumi&eT wmmid mrusionrsst — HApdlossusmer

gn.Etljlm gmfm % sdlgdlat mamidd _ sl Gaddy seradula

Ly lusmit wims urmdareat oy SlGumfler isafiiy

MODULE-II MEDIEVAL AND MODERN LITERATURE 5
Tamil Epics and Impact of Buddhism & Jainism in Tamil Land - Bakthi Literature Azbwars
and Nayanmars - Forms of minor Poetry - Development of Modem literature in Tamil -
Contribution of Bharathivar and Bharathidhasan,

S, - |l wiyy &8 umrsmp @ellurisar wpoad pafsr @ellumisar ey
gﬁud & ey

EElEe) (pged mafer Hbumiser asmy . gGurer Smasear _ Lpiigipullar
immd syeuirset swrildgin mesalamar’ Gurme &of, Qumbemnsat __ G
Glelyn sma _ &fbwsd HAbubsas _ srlGQlyns Csdamesst
@uflpmends Hpueimai Hoo  Gosd spsed tﬂlqﬁgwﬂ.ﬂ,
usmm, e, wir, mragaiaunn bl setlor seps Qummmenn gy aurpedl
et g Y LI (E5;. E"
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MODULE -1l HERITAGE -ROCK ART PAINTINGS TO MODERN ART -

SCULPTURE 5
Hero stone to modem sculpture - Bronze lcons - Tribes and their handicrafis - Art of temple

car making - Massive Terracotta sculptures> Village deities> Thiruvalluvar Statue at
Kanyakuman> Making of musical instruments - Mridhangam> Farai> Veenai> Yazh and
Nadhaswaram - Role of Temples in Social and Ecenomic Life of Tamils.

2ie0 - 1V E.m.@uqmai samasar whph aff ailearur @sear
Glameen ey, srsriom, aldalur (G, sSemturer e s, gpuilaom L La,
GaTaOuTmals &g g), a‘flml.uurﬂ_u_l.u suar], yslhomrC b, sl &eflst
mlemerTiLm L (Rl e

MODULE-IV FOLKANDMARTIALARTS 3
Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leather puppetry,
Sllambattam, Valan, Tiger dance - Sports and Games of Tamils.

Sieug -V siblyisaflar glenemr s Camiun@sar

Hiblpasddlsor smanrisenn, sluom@ ek _ GsrasTituin nmh s
Eosdugdla geb uhmb ynd Gam urGssr  sblpisst Cummiio
mméEGasriur® _ anus mmg‘.ﬂm sllyssdla nupssdlann, &

SFEISSITE) [LER RIS (LA wy&r&ﬁ@m __ srIS&STEGSe ThmLs mgm].u
Em&End __ sLas. kS Brisafls Cemptsatiar Camdl.

MODULE-V THINAICONCEPT OF TAMILS 5

Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam
| iterature - Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient
Cities and Ports of Sangam Age - Export and Import during Sangam Age - Overseas
Congquestof Cholas.

g0 - Vi sy Cxflu S wimn Gkshu usseruim
o lﬁl_pﬁﬁd?m w%ﬂfh... " et
ﬁgﬁlm all G amal Gurfla sllprsaflar umE . @Gk Swunallet
muuEdleallsd bl vamrum petr srdsn _ swoflurems Budsn
@i fAungdsgugds dis wrsgusdnt ube — soban Gt
smas G set o hssrimetlar o8 e aremm.

MODULE - VI CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT
AND INDIAN CULTURE ]
Cantribution of Tamils to Indian Freedom Struggle - The Cultural influence of Tamils over the
other pars of India - Sell-Respect Movement - Role of Siddha Medicine in Indigenous
Systems of Medicine — Inscriptions & Manuscripts — Print History of Tamil Books.
TOTAL: 30 PERIODS

Recommended in Board of Studies (BoS) Meeting No. _,‘6_ held on _ﬁ !._ @
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TEXT-CUM-REFERENCE BOOKS:

1, @iflys suremy — wHEnn usmTuT(in — Ge.Ga. Gefeer (Geausflib
Suflprm® um_psd wnmith sdsildls LenflasT sipei)

2. st sl pewerrsult Eleo.mhmnn (alsl st dysa)

3. digy — mesns phdsamnlls shssrm Gsr preflsn (@sraeius
gienm GlewefluiE)

4. Qurmmn _ syimriser refis (Gsrssilus gemn Gauaflui)

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

int)

B, gnnial Life of the Tamils - The Classical Period (Dr.S.5ingaravelu) (Published by:
Infernational 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.)

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

10, Studies in the History of India with Special Reference to Tamil Nadu (Dr.iC K Pillay)
(Published by: The Authar)

11. Porunai Civilization {Jointly Published by: Department of Archagology & Tamil Nadu
Text Book and Educational Services Corporation, Tamil Nadu)

12.  Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) -
Referance Book.

OUTCOMES:

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

1. Gumflé @iuudsdlar arorm  opge sllp Geosdlurssar
wHodlGdloniaar Students evaluate the history of language families and Tamil
literaturas (K3)

2 ugédl wrysalai grésd Guimp sy Eesslussmerd
uflgsGlsrardlmrisar Students understand Tamil literatures influenced by
Philosophical and refigious traditions (K3

3. siflpsgdler urmm, HApub, galui- s wryssmal ugiuna
Glelilprirset Sludents analyze the aristic traditions of Tamil Nadu such as rock
art, sculpture, and painting (K3}

4,  siflps pri@lunsd smaset waph SHETULS smasaflsaT umesy s
a_gomithg) Garatdimrisar Students realize the significance of Tamil Nadu's folk
aris and martial arts (K3)

£ uiphsbipflar Smamilwe ampahumea Warmie Qeddinria Sudents
re-examine the ecological lifestyle (Thinai-based life) of the ancient Tamils (K3)

i, Gadlw Bwdesh wnmih @kshol veiumcigs) sllgrsaiar ukiseafliSmer
lsmemeys rdlmmirsar Students recall the contribution of Tamils to the National
Movement and Indian culture {K3) ,E?‘ ) / M
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C0-PO,PSOMAPPING:

POY | POZ | PD3 | P04 | PDS | POB | POT | PGB | POB | POM | Pof1 | PO | psoz
col | 2 |3 3 - - - . - - . 2 2 2
om| 23 | 3| -] -] -]-|-|-| -] 2| 2| 2
ey | 2 |3 ¥l =l = =l | =| =| | 2 %
™| 2 |3 3 - - - - - - 3 2 2
cos | 2 |3 sl - | -1 -1-1-1-[-] 2] z| z
ce| 2|3 | a]|-|- s || s w | #]| | B
SEMESTER -1
Y
s PHYSICS LABORATORY :; ; ; czp*.g
NFTEL.CODE: SYLLABUS VERSION 1.1 506G NO. 4,6]1112,17
PRE-REQUISITE | .
COURSES [
OBIECTIVES:

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

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

SILNO  LIST OF EXPERIMENTS
1 [a) Determination of wavelength of Laser
(b) Determination of numerical aperture and acceptance angle in an
aptical fiber.
[c) Determination of particle size using alasersource.

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

E Determination of Young's modulus by the non-uniform bending
method,

Recommended in Board of Studies (BoS) Meeting No. 8 w _‘. .? [ Sflﬂi’
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Determination of the period of oscillation of a given torsional
pendulum for afixed length and find the rigidity modulus of the wire.

Find outthe thickness ofthe given wire by the air wedge method.
Calculation of lattice cell parameter - X-ray diffraction method.

Determination of Planck’s constant.

Determination of wavelength of mercury spectrum - spectrometer
grating.
Determination of velocity of sound and compressibility of liquid -

Ultrasonic Interferometer.

Determination ofthe band gap of a semiconductor,
Determination of the Hall coefficient by the Hall effect experiment.
Determination of solar cell characteristics.

TEXTEOOK:
1. Engineering Physics Lab, Dr. G, SenthilKumar, VRE publishers. (2019
2. Engineering Physics Practical, Dr. F. Mani, Dhanam Publications. [2020)

OUTCOMES:
Upon completion ofthe course, the studentwill 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)

TOTAL: 30 PERIODS

. Explicate the properties of semiconductors by evaluating the band gap, 1-V
characteristics of solar cells and Hall effect of the materials. (K3)

CO-PO,PSOMAPPING:

PO | PO2 | PO3 | POM | PDS | POS | POT P8 | OO | PO
tor | 3| - - | - 2 . 2
| 3 - z - 2
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SEMESTER - 1
COURSE CODE: HANDS ON COURSE ON L(T |P|CPC
SACIETIN PROGRAMMING IN C 1lo0lals]3
ﬂ:ﬁ%ﬂh & SYLLABUS VERSION 1,1 SDG NO. 4,892
PRE-REQUISITE
COURSES :
OBJECTIVES:
¢ Tolearn the fundamental concepts and programming constructs of

the C programming language.

¢ To develop C programs using operators, decision-making and looping
statements. '
® Toacquire programming skills using arrays, strings, functions and
pointers,
® Tounderstand and implement structures, unions and user-defined
data types.
MODULE-1 FUNDAMENTALS OF CPROGRAMMING 8

Intreduction to C - Features of C - Structure of a C Program = Compilation and
Execution - Character Set - Tokens - Keywords and [dentifiers - Constants and
Variables — Data T}rp es = Type Conversion - [nput and Ou tput 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[) 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 conversion and evaluation of expressions.

3 Write a C program to generate Floyd's Triangle for the given number of
row.s

6. Write programs to calculate simple mathematical problems such as
area, simple interest and temperature conversion,

Recommended in Board of Studies (BoS) Meeting No. FE 5.24
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MODULE-11 DECISION MAKING AND LOOPING B
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 usingif, 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.

b, 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.

e D

B. Implement pattern-generation programs using nested loops.

MODULE-IITARRAYS, STRINGSAND FUNCTIONS g

Arrays - One-dimensional arrays - Two-dimensional arrays - Array
initialization and traversal - Searching and Sorting - Strings - 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.

LIST OF EXPERIMENTS
1.  Write a C program to read and display elements of a one-dimensional

array.
2 Implementlinear search and binary search.
3.  Implementbubble 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.
8. Implement recursive functions for factorial and Fibonacci series.
Recommended in Board of Studies (BoS) Meeting No. H 14.5. iﬁ'.'
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MODULE-IV POINTERS AND DYNAMICMEMORY MANAGEMENT 7
Pointers - Pointer declaration and initialization - Address and indirection
operators — Pointer arithmetic - Pointers and arrays - Pointers and strings -
Fointers as function arguments - Call by value and call by reference - Dynamic
Memaory Allocation - malloc(), calloc(), realloc() and free().

LIST OF EXPERIMENTS

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

2. Implementarray 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.

a. Implement string manipulation using pointers.

Demonstrate dynamic memory allocation using malloc() and calloc{).
7. Develop a program using realloc) and free ().

MODULE-V  STRUCTURES, UNIONSANDFILE HANDLING 7

Structures - Declaration and initialization — Array of structures - Nested
structures - 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,

LISTOF EXPERIMENTS

Create and display student/employeerecords 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 typedefand enumerated data types,

Create a text file and perform read and write operations.

Develop a program to search and update records stored in afile.

e

MODULE-VI PROBLEM SOLVINGANDMODULARPROGRAMMING 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.
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LISTOF EXPERIMENTS

1. Develop programs using user-defined header files.

" Implement programs using macros and preprocessor directives.

3 DevelopaC program using command line arguments.

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

2. Develop a mini application such as Student Record Management
System,

b. Implement a problem-solving application invelving searching, sorting
and file handling.

7. 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.

E. Balagurusamy, "Programming in ANSI C*, McGraw Hill Education,
Yashavant Kanetkar, "Let Us C", BPB Publications,

Reema Thareja, “Programming in C°, Oxford University Press.

REFERENCES:

1.

HerbertSchildt, "C: The Complete Reference”, McGraw Hill.

2. ByronS.Gottfried, "Programming with C°, McGraw Hill.
3.
4. Steven Holzner, Java Black Book, New Edition, Dreamtech Press (BPB

K. N.King, "C Programming: A Modern Approach”, W. W. Norton & Company.

Publications), 2019.

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

WEE REFERENCES:

T S,

GNU C documentation and compiler resources.

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

nttps:/ fwww.geeksforgeeks.org/c/c-programming-languapge/
https: / fwww.tutorialspoint.com/cprogramming/index, him
https:/ fwwwwischools.com/c/
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C
| 26 | Beard of Studies

i Sakain Engiraaring Cahege



| Syliabus “MECH|

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

1.

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

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

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-
waorld computational problems. [K4)

CO-PO,MAPPING:

| F'L'ﬂ POZ | POJ | POM | PDS | P0G | POT | POB | PO9 | POID | POY | PSOH | PSOZ

tH | 3 3 - K - | - - 1 - - 3 £

coz | 3 2 - 3 - - - 1 - 3 3

| 3 |- |3|z2]3] 1 fil-| %]3 |3
SEMESTER -1

v | IDEA ENGINEERING LAB - | Ll lpleelc

24ESID101 olol2z!121

t""m- CODE: SYLLABUS VERSION 11 SDG NO. 117

PRE-REQUISITE “

COURSES

OBJECTIVES:

e Understand the principles of ldea Engineering and creative thinking
for engineering problem identification.

o [Develop critical thinking, computational thinking, information
evaluation, and responsible Al skills for informed engineering
decision-making,

» Apply empathetic and ethical observation technigques to identify

community needs and SDG-aligned challenpes.
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e Explore rural governance, rural development, appropriate
technologies, and government schemes for sustainable community
development,

e Analyze real-world problems, user needs, and market opportunities
to formulate innovative and actionable problem statements.

® Understand the fundamentals of intellectual property, startup
funding. and innovation commercialization to transform ideas into
sustainable entrepreneurial ventures.

MODULE-1 PHILOSOPHY OF IDEA ENGINEERING 3
Traditional Engineering vs Idea Engineering - Human - centred innovation -
People, Process and Purpose Framework - Detect physical problems by
observation - User needs and environmental constraints - Innovative mindset
- Technical concepts with sustainability and social implications - Creative
thinkingtechniques.

MODULE-I1 ANATOMY OF AKNOWLEDGE CONSTRUCTOR 3
Knowledge Construction - Information vs Knowledge - Critical Thinking and
Information Evaluation - Computational Thinking - Information Synthesis -
Digital Noise Filtering and Source Credibility - Triangulation method -
Algorithmic Literacy and Digital Feed Influence - Responsible Use of Al and
Human Judgment - Ethics in Innovation - Wikipedia Model of Collaborative
Knowledge Construction

MODULE-III  ARTOFEMPATHETICOBSERVATION 4

Empathetic Observation in Idea Engineering - Emotional Impact Assessment -
Surface Wants vs Deeper Needs - Community Gatekeepers and Trust-Building
- Scouts for SDG Problem ldentification - Bottlenecks, Blind Spots, and Hidden
Needs - Ethical Observation, Data Privacy, Dignity, and Consent

MODULE-IV  LOCALISING GLOBAL CHALLENGES THROUGH SDG's 4

Community Engagement - Localising Global Challenges - Systems Thinking -
sustainable Development Goals (5DGs) - Millennium Development Goals
(MDGs] - Localised Sustainable Development Goals (LSDGs) - Engineering
Innovation - Participatory Development - Contextual Mapping - Root Cause
Analysis - Stakeholder Analysis - Learning Beyond the Classroom - Social &
Field Exposure visits - Ethics in Field Research - Technology for Social Good -
Barriers to Sustainable Innovation - Engineers as Change Makers

Recommended in Board of Studies (BoS) Meeting Mo, _gﬁ_ﬁm/i
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MODULE-V  ENGAGEMENT IN RURAL DEVELOPMENT 4
Gram Panchayat - Foundation of Rural Governance - Rural Technology And
Appropriate Technology - Government Schemes And Community
Development- Social Innovation And Frugal Innovation- AICTE - UBA 2.0

MODULE -Vl PROBLEM IDENTIFICATION AND MARKET GAPS 4

Introduction to Problem ldentification and Opportunity Recognition -
Understanding Problems: Root Causes vs, Symptoms - Identifying User Needs
and Pain Points - Observation, Research, and Data Collection Technigues -
Problem Impact Analysis on Individuals, Society, and Industry - Market Gap
Analysis and Opportunity Identification - Formulating Clear and Actionable
Problem Statements - Prioritising Problems Using Feasibility, Impact, and
Innovation Potential - Tools and Techniques for Problem Analysis - Activities,
Case Studies, and Practical Exercises

22 + B (Immersion Program) TOTAL: 30 PERIODS

REFERENCES:
1. https://vwwwindia.govin/services
2. https://sdgs.un.org/2030agenda

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

4. https://sdgknowledgehub.undp.org.in/tag/lsdg/
5. https:/ /www.tnrd tn.govin/constitutionalprovision.html# 1

WEB REFERENCES

1. UN Sustainable Development Goals

2. https://srmunivdigimat.in/nptel/courses/video /109106200 /L30.html
3. https://avece.digimatin/nptel/courses/video /109106200 /L26.html

OUTCOMES:

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

1. Understand the philosophy of ldea Engineering and apply creative
thinking techniques to identify engineering problems.[K2)

2. Apply critical thinking, computational thinking, information evaluation,

and ethical use of Al te construct reliable knowledge and support

engineering decision-making.(K3)

Analyze community needs through empathetic and ethical observation to

formulate SDG-aligned, human-centered solutions. (K4

ad
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4. Identify rural development challenges and apply ethical field practices to
identify $DG-aligned, sustainable engineering solutions.[K3)

5. Evaluate Gram Panchayat governance, rural technologies, and government
schemes to develop sustainable community solutions.[K4)

6. Create and analyze real-world problems, user needs, and market
opportunities to formulate actionable problem statements. (K4}

CO-PO, PSOMAPPING:

| po1 | PO2 | Po3 | POd | POS (P0G | PO7 | POB | PO3 | POTD | POT |
MR B EREE
coz | 2 | - = . 2 o 1551 = . . 2
coa| 1| 2 - . 2 | 2 2 1 - 1
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SEMESTER - 1

SENTH0] FUNCTIONAL LIFE SKILLS '1' L : "-*:'1:

HrRL SYLLABUS VERSION 11 SDG NO. 4

PRE-REQUISITE .

COURSES

OBJECTIVES:

e 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

Recommended in Board of Studies (Bo5) Meeting No. & hﬁ;‘/% F;Wy
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MODULE -1 LISTENING
Technigues of effective listening
Listening and comprehending
Probing questions

Barriers to listening

Reflection from listening

MODULE -1 SPEECH MECHANICS
Pronunciation

Enunciation

Vocabulary

Fluency

Common errors

MODULE-TIT  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 -1V WRITING ASPECTS
Writing process

Effective writing strategies

Different modes of writing
Optimizing the use of resources
Editing

MODULE-V PRESENTATION SKILLS
Types of presentations

MNonverbal communication

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

Recommended in Board of Studies (BoS) Meeting No.
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MODULE-VI  ARTICULATION ASPECTS 5
Perform exercises

slow speeches

Long speeches

Monologues, Dialogues and Conversation

Feedback necessity

TOTAL : 30 PERIODS

REFERENCES:

1.

&

3

Sen, Madhuchanda.2010, An Introduction to Critical Thinking, Delhi,
Pearson.

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

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

WEB REFERENCES:

1.
2.

https://swayam.govin/nd1_nocl9 hs31/preview
https:/ fwww.myenglishpages.com/speaking/#google_vignette

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

1.

2.

Employ reading, writing, and listening skills to communicate clearly in
academicand professional contexts,

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

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

CO-PO, PSO MAPPING:

| | POt | POR | POY | POA | POS | POG | POT | POA | PO | POMD | POM | PSDY | PsO2
el | - | - - il . . 3 . 2 5 2
m:_ - - | -] - T (P % | = 2 5
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Recommended in Board of Studies (BoS) Meeting No, ‘5 held on ﬂrf ..j-"

|32 | ﬂLﬂ"’"’

Chairman
Board af Studins
Deparimend of Humandies & Sciences



S R Ny e

SEMESTER -1
COURSE CODE: | TAKE CHARGE : L|T|P|cP|C
24HSTPI0T COLLEGE READINESS - | 1/0/0(1|0
NETERCoME SYLLABUS VERSION 11 SDG NO. &
. 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 -111  SOCIALLIFE & 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.
Thisdivision is well aligned with curriculum design:
® Semester I: Self-managementand adjustment to college [Modules 1-111).

Recommended in Board of Studies (BoS) Mecting No. __ﬁ__'_ held on M
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COURSE OUTCOMES:

| Syllabus MECH

After successful completion of the course, the student will be able to:
1. Apply self-awareness, responsibility, and a growth mindset to adapt

effectively to college life. [K3)

Z. Apply effective time-management and self-care practices to balance
academicresponsibilities and personal well-being, (K3)

3. Demonstrate effective communication skills and responsible social
behaviourin diverse college environments. (K3)

CO-POMAPPING:

PO1 | POZ | PO2 | POM poc | por | Pos | oo | Pom | Pon
cot | 1 |- 2 . - -
coz 1 - | - 2 . - . -
gy | a| = | E 2 . - | .
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SEMESTER - I1

‘ COURSECODE: | DIFFERENTIAL EQUATIONSAND |L|T |P|CP C
Z4B5MA201 ITS APPLICATIONS 3[1]0]4|s
NV EL CPEs ‘ SYLLABUS VERSION 11 SDG NO. & ‘
| PRE-REQUISITE ' _

OBJECTIVES:

® To solve second and higher order differential equations with constant
and variable coefficients.

® To find the numerical solution of ordinary and partial differential
equations,

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

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

& Toobtain 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-II 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 - Mult step method: Milne's predictor corrector methods for
salving first order equations.

MODULE-I1I SOLUTIONS OF FIRST ORDER PARTIAL DIFFERENTIAL

EQUATIONS 9
Linear homogeneous and non-homogeneous partial differential equations of
second and bigher order with constant coefficlents,

.
L
Recommended in Board of Studies (BoS) Meeting No, ‘E” held on & Mﬂ' I 7

| 35 | (ﬁ—Lf"



| Syllabus “MECH|
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 oftwo 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
explicitmethod.
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,
5. R K. Iyengar, 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.5. Grewal, 44th Edition, Khanna
Publishers, 2010,

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

4. Transforms and Partial Differential Equations, 3rd Edition Veerarajan T,
MeGraw Hill Education {India) Private Limited, 2016.
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WEB REFERENCES:

1. https://people.maths.oxacuk/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.edufcourses/18-303-linear-partial-differential-
equations-fall-2006,/d11b374aB5¢3fde55ec 71fe587fBa50_heateqni.pdf

ONLINE RESOURCES:

1. https:/ /www.youtube.com/watch?v=NBcGLLU90IM&list=PLbMVogV]
5njSGl9sluucwobyr_zzogl

2. https:/ /wwwyoutube.com fwatch?v=B911fZLLW1E

3. https://www.youtube com/watch?v=7]rMHsiSNWA&list=PLpklighlb
nljgOngwed4LpiZB0G8eiNzC-

4. https://in.video.search.yahoo.com/search/video?fr=mcafeefei=UTF-
8&p=solution+of+one+dimensional +HEAT+equation+VIDEO&vm=
r&type=E211IN714G0#id=28vid=Be1235b2280eb002b6055c30955520
cd&action=view

COURSE OUTCOMES:
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 technigues to solve ordinary
differential equations. (K3)

3. Determine the solutionof 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)

. Apply various partial differential equation techniques to solve partial
differential equations, (K3)

Recommended in Board of Studies (Bo5) Meeting No. b hid; = Mﬁﬁﬂ{f
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SEMESTER - 11

COURSE CODE:
24HSEN201

PROFESSIONAL ENGLISH

L|T|PI|CP
0

| 3

NPTEL CODE:

SYLLABLUS VERSION 1.1

SDG NO. 4

PRE-REQUISITE

COURSES

OBJECTIVES:

e Acquire technigues for comprehending and critically analyzing

passages

e Improve the communicative competence
e Enhance learners' ability to read and write complex texts, summaries,

definitions and reports

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

MODULE - 1
Listening - Listening to conversations,/documentaries - Speaking - making
conversations in real life occurrences - Reading - shortstories, happenings -
Writing - autobiographical writing, preparation of checklist - communication
and types of communication - Language Development - subject - verb

apreement, cormmonly confused words - spellings

EFFECTIVE COMMUNICATION

6
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MODULE-1II  BASICSOF 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  REPORT WRITING 4
Listening - listening to podcasts - Speaking - interviewing celebrities -
observing and responding. Reading - regular columns of newspapers/
magazines - Writing - reports - feasibility, accident, preparation of agenda and
minutes - Language Development - discourse markers

MODULE-IV  DIVERSE WRITING SKILLS 3
Writing - formal letters - inviting guests - acceptance/declining letters -
Language Development- degrees of comparison - embedded sentences -
acronyms and abbreviations

MODULE-V  CAREER COMPETENCIES 6
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 verhs

MODULE-VI  LEXICALENHANCEMENT 4
Listening - technical and general talks - Speaking - oral presentation with
visual aids - Reading - successful stories/autobiographies - Writing - writing
blogs - Language Development - commeon 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 (201%9). Professional English. Oxford
University Press.

Recommended in Board of Studies (BoS) Meeting No. 6
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REFERENCES:
1. Bailey, Stephen. Academic Writing: A Practical Guide for Students.
Routledge, New York, 2011,
2. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication.
Principles and Practice. Oxford University Press, New Delhi, 2014.

3. Muralikrishnan & Mishra Sunitha, Communication skills for Engineers Znd
ed. Pearson, Tamil Naduy, 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 (Znd Ed), Lakeshore press, 2007

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

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

2. hteps:/ /nptelacin/content/storage2 fmptel_data3 /html/mhrd fictf
text/109106122/lecl.pdf

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

ONLINE RESOURCES:

1. https:/ fwww.coursera.org/specializations /improve-english?

2. hteps:/ fwww.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.
(4]

3. Constructfeasibility 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
prifessional content, (K4)

. Apply communication strategies to express opinions effectively in both
aral and written forms. (K3)

| 40 |
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SEMESTER - 11
COURSE CODE: P ICP|C
D PHYSICS OF MATERIALS ; E A
eI SYLLABUS VERSION 11 SDG NO. 47,911
PRE-REQUISITE ]
COURSES o
OBJECTIVES:

® Tointroduce the formation ofalloyand phase diagrams,

e Tointerpretthe properties of ferrous alloys and their uses.

e Tofamiliarize with the magnetic properties of materials.

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

® Toexplicate 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
elements 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,

Recommended in Board of Studies (BoS) Meeting No, _.'é:}_ held on :“—
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MODULE-I1 FERROUSALLOYS
Ferrous alloys: types, - Iron-carbon Diagram - Phases and phase
transformation - microstructure of slowly cooled steels- eutectoid steel, hypa
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, bainticand martensite transformations -
tempering of martensite - Mechanical properties of ferrous alloys —~hardness
-Brinelland Vickers - fatigue.

MODULE - 11l MAGNETIC PROPERTIES OF MATERIALS 8

Magnetic dipole moments - atomic magn etic moments - magnetic
permeability 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=TV DIELECTRIC ANDSUPERCONDUCTING 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 NEW ENGINEERING 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 itsapplications - Biomaterialsand 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 -
hiosensors,

TOTAL: 45 PERIODS
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TEXTBDOKS:

1. 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”,
PHI Learning, 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.

Palanisamy P.K. 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, |esse Adams and Sumita Pennathur, Nanotechnelogy:
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).

S. Nanomaterials - Handbook by Yury Gogotsi, CRC Press, Taylor & Francis

group, 2006.

COURSE OUTCOMES:

After successful completion ofthe course, students will be able to

1. IMustrate 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
of superconducting materials, and explore theirapplications (K4)
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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 felds (K3)

CO-POMAPPING:

| pot | POR Pos | po4 | pos | pos | por | pos | pos | pom | pom
ol = | al=s | el sls )l sla ]2
oe | 3 3 - ! . T . : 5 z
wel sl = =0 | 2= =z | = 1z k=
cod| 3 3 = z = :
wEl #1z | #1zs 1 2l3 = |
me] ¥l ] =[] [=]: =sila ] s
SEMESTER - 11
COURSE CODE: MANUFACTURING PROCESS LIT|PICPC
24MEPW301 WITH LABORATORY 3/0(2|5/4
NPTEL CODE:
A TErs SYLLABUS VERSION 11 SDG NO, 471215
'PRE-REQUISITE .
OBJECTIVES: o

® Toimpartfoundational knowledge on metal casting processes.

® Tofamiliarize students with various metal joining techniques.

® Toprovidea comprehensive understanding of metal forming technigues.
* Todevelop competency in sheetmetal fabrication.

® Toexplore the processing and moulding of plastic components.

* ‘Tointroduce composite materials and their classifications.

‘ Lo vzl .
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MODULE-1 METAL CASTING PROCESSES 8
Sand Casting: Sand Mould - Type of patterns - Pattern Materials - Pattern
allowances - Moulding sand Properties and testing - Cores -Types and
applications - Moulding machines - Types and applications; Melting furnaces:
Blast and Cupola Furnaces; Principle of special casting processes: Defects in
Sand casting.— Testing and inspection of castings.

MODULE-Il  JOINING PROCESSES i

Operating principle, basic equipment, merits and applications of fusion
welding processes: Gas welding - Types - Flame characteristics; Manual metal
arc welding - Gas Tungsten arc welding - Gas metal arc welding - Submerged
arcwelding Friction welding and Friction Stir Welding; Brazing and soldering;
Weld defects:

MODULE-III  METAL FORMING PROCESSES 8
Hot working and cold working of metals - Forging processes -. Rolling of
metals- Types of Rolling - Defects in rolled parts. Principle of rod and wire
drawing - Tube drawing - Principles of Extrusion - Types - Hot and Cold
extrusion

MODULE-IV  SHEET METAL PROCESSES 7
Sheet metal characteristics - shearing, bending and drawing operations -

Stretch forming operations - Metal spinning, Formability of sheet metal - High
Energy Rate Forming processes: Explosive forming- Electro hydraulic forming

MODULE-V  MANUFACTURE OF PLASTICCOMPONENTS 7

Introduction - Types and characteristics of plastics - Moulding of
thermoplastics - working principles and typical applications - injection
moulding - Plunger and screw machines - Compression moulding, Transfer
Moulding.

MODULE-VI  INTRODUCTION TO COMPOSITE MATERIALS 7

Definition-Matrix -polymers-metals-ceramics - Reinforcements: Particles,
whiskers, inorganic fibers, metal filaments- ceramic fibers- fiber fabrication-
natural composite - Advantages and drawbacks of composites.

45 PERIODS

\o e LA
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LIST OF EXPERIMENTS

1. Basicmeltingand casting process.

2. Welding and cutting

3. Determination of power consumptionin sheetrolling process

4, Ericson cuppingtest

5. Preparation of composite material

6. Construction of FLD of sheet metal.

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:
1. StirCastingmachine-1 No
2. GasWeldingsetup-1No
3. TwoHighroll Mill- 1 No
4. Ericson cuppingtester-1No
15 : PERIODS
TOTAL: 60 PERIODS

TEXT BOOKS:

1. ATextbook of Manufacturing Technology: Manufacturing Processes - R. K.
Rajput

2. HajraChouldhary 5.K and Hajra Choudhury. AK,, "Elements of workshop
Technology®, Volume | and I, Media promoters and Publishers Private
Limited, Mumbai, 2008,

3. Kalpakjian. 5, "Manufacturing Engineering and Technology”, Pearson
Education India Edition, 2013.

REFERENCES:

1. P N. Rao, Manufacturing Technology (Volume 1) - Foundry, Forging and
Welding, 4th Edition, Tata McGraw Hill Education, New Delhi, 2013.

2. 2. Mikell . Groover, Fundamentals of Modern Manufacturing Materials,
Processes and Systems, Publishers: Wiley India, 2012

WEB REFERENCES:
https://nptel.acin/courses/112/107/112107084,

[

. hreps:/ fnprelacin/courses/112/107 /112107 144/
3. https://nptelacin/courses/112/106/112106153/
4. https://nptelacin/courses/112/107 /112107090, .
%Avkuﬁ“ﬂ”t
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OMNLINE RESOURCES:

1. https://archivenptelacin/courses/112/107 /112107083 /

2. https://onlinecourses.nptel.acin/noc23_me90 /preview

3. https://onlinecoursesnptelacin/nocl9_meS2 /preview

4. https://www.classcentral.com/course/youtube-mechanical-
manufacturing-processes-i-47654

OUTCOMES:

Upon completion ofthe course, the student should be able to

1. Demonstrate suitable sand casting practices by selecting appropriate
patterns, moulds, cores, melting furnaces, and inspection methods for
casting production. (K3)

2. Select appropriate joining processes, welding parameters, and
consumables for fabricating engineering components based on material
and application requirements. (K3)

3. IMustrate suitable metal forming processes such as forging, rolling,
drawing, and extrusion for manufacturing engineering components, [K3)

4. Describe sheet metal operations and high-energy-rate forming processes
for fabricating engineering components. (K3)

3. Implement suitable plastic moulding processes and equipment to
manufacture thermoplastic components for engineering applications.
(K3)

6. Utilize appropriate matrix and reinforcement materials to develop
compasite materials for engineering applications, (K3)

CO-PO, PSOMAPPING:

POT [ PO2 | PO3 | PO4 | POS | POE | POT | POE | Pod | POM | POM | PSOY | psoz
et | 3| - | 3] - : e | = | = o e -l 3| a
.l:ﬂz 2| - . . 2 = - - . . = = o
_l:m 3| -1 3] - = = || - - - 3
_I:Di 2| - - - - . . ,. - . § - 2 .
el 2|2 [-[-[-[-1-1-1s[s
Tﬁ 3| - a2 q 5 i | 3_
{Coevaali
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SEMESTER - 11 -
[
COURSE CODE: |
2485CE201 ENGINEERING MECHANICS |-~ ; E ':: ‘3:
fIP'I‘F_L i SYLLABUS VERSION 13 SDG NO, &
PRE-REQUISITE - T
_ED'I.IHE.F_'S =
OBJECTIVES:
® To learn the use scalar and vector analytical techniques for analysing
forces.
® Tointroduce the equilibrium of rigid bodies, vector methods and free
body diagram

® To learn the principles of friction, forces and to determine the apply
the concepts of frictional forces at the contact 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 Engineering

MODULE-1 STATICS OF PARTICLES 7T
Introduction - Units and Dimensions - Laws of Mechanics -Newton's laws-
Lami's theorem- Parallelogram, triangular Law and polygon law of forces-
Principle of transmissibility-Vectorial representation of forces - Fundamental
vector operations of forces-Free body diagram- Equilibrium of a particlein 2 D
- Forces in space - Equilibrium of a particle in space - Equivalent systems of
forces.

MODULE-11 EQUILIBRIUM OF RIGID BODIES 9

Beams and Trusses - Moments and Couples - Vectorial representation- Scalar
components of a moment - Varignon's theorem- Moment of a force about a
point and 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-IIT  FRICTION 7
Friction force = Types of friction-Laws of Coulomb friction - Simple contact
friction-Two bodies in contact- Wedge friction, ladder friction- Rolling
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MODULE-TV  PROPERTIES OF SURFACES AND SOLIDS B
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-Praduct 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
maotion - Newton's laws of motion.

MODULE-VI DYNAMICS-KINETICS 7

D' 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, FP and Johnston Jr. ER., "Vector Mechanics for Engineers (In 5l
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 27 Third Edition, John Wiley & Sons, 1993,

Rajasekaran § and Sankarasubramanian G, "Engineering Mechanics

Statics and Dynamics®, 3rd Edition, Vikas Publishing House Pvt, Lid,, 2005.

G, DeN.Kottiswaran, Engineering Mechanics (statics and Dynamics), Sri
Balaji Publications, Erode.

oy ]
b
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WER RESOURCES:

1. https://nptel.acin/courses/112/105/112105164/
2. https://nptel.acin/courses/112,/103/11210310%/

DNLINE RESOURCES:

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

2. https://nptel.acin/courses/112/103/112103108/

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

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

OUTCOMES:

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

1. Interpretthe concepts of laws of mechanics, vector operations, systems of
Forces and equilibrium of particlesinspaces. (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. [llustrate 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,
impulse and momentum and rigid body motion in engineering problems,
(K3)
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CO-PO,PSOMAPPING:
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| ' :
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SEMESTER - 11
COURSE CODE: L T P EP c
24HSTAZ01 TAMILS AND TECHNOLOGY sToTo T3 T4
IEIRRECER SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE -
COURSES
OBJECTIVES:

»  Understand the techniques that help for a better ivelinood
«  ldentify the methods used for scientific Tamil computing

Siug-l  ClEFa) Wi uranerg; ClgmlagiC L
it snagdla Grsad Gamfla - urmand Gemflam b - smoy ey
LGOI - e mimsarled dmed @@l Himer.

MODULE-1 WEAVING AND POTTERY (CERAMIC) TECHNOLOGY 5

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

S0 -l TS ST S0 Rl AUEm LD LI L S

grig anagdls apamuiy whp &L (IO T RIS T TR RIS i1 6 s
ol @uGurg sefle apamoly -sns srodsla 60 Gorao
Gurml sepbpGasdann - Andudar s Cusm Sty Lmmiu

el G L e 61T
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MODULE-Il  SANGAM AGE DESIGNS 5
Designing and Structural construction - House & Designs in househald materials during
Sangam Age - Building materials and Hero stones of Sangam age- Details of Stage
Constructions in Silappathikaram

g -l uyEiETa Sl S CEmlspiiun . . _
wmpsbsuLy &S nurissk, Candisgmn - SempiarmsglGumRGamilns
wog Un aflur’ fEsansa - prusstsrastamdlssst - wrgf]
slLsmulysst undl suflaad, wgenr deanrld gpbwet gyauwd whHnb
Ao prusst waprd - Gelpem Gaifsst - Aflges sragdls
Gle s smemuilsd @Ik Gar-erGrrilanflSsl L 6 Semeu.

MODULE-Il  ANCIENT CONSTRUCTION TECHNOLOGY 5
Sculptures and Temples of Mamallapuram - Great Temples of Chalas and other worship
places - Temples of Nayaka Period - Type study (Madurai Meenakshi Temple)- Thirumalai
Nayakar Mahal - Chetii Nadu Houses> Indo - Saracenic architecture at Madras dunng
British Perod.

g IV 2gusdld Qesmfladpiu

slius & H0 sma -2 Corsalius -Blmoys Cemflbsren [&)mbemu
(T s (600, €T, = GLIT €00 T 0T e Gl LmmILD Shikbes TE0OmLIMIS T -
TG SUMALIRI 6T 5 & e & e - Loeun] 2_meum &g Qsmilersmasar - sasaflsar,
SEunTEUNITlp. LosTnless - ex(Boenn Loewflset g, LosuoilsaT -sTauLiLyh e (Blamar -
Gz soabhwushe et mesar - Saiuglsmydls weflsafar amasar,

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

S -V Ceuermenet s wmHmih BirOumeen g Glsmuflag o

=jemennr, €, @enriset, wEig - ConypiarasEpllsgmidat g -
ameiEemL.  Lpmafliy - emedemL &, o &l emin s &L L L &y o -
Gouenmesianun wmmed Geusrrentrennd smiks Eewsunfser- s dsnr eyl -
wiaTeuamid - qpdg wimld (pahgsEatlsss - Gumms s Ehlss L
dley - oufleyert seapmi.

MODULE-V AGRICULTURE AND IRRIGATION TECHNOLOGY 5

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

S0Ciety,
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gVl 2iblaluedguljumhmbesanfls sl

,;:.Iﬂgrﬂmﬁ 1.5l flent mmﬁ%—ﬁ - satlgslly ssriddl - mblh Erasmen
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Eenamubsiaissypa - sl St prosd - Gmsomugdla sl gl
- Qlamhgameuh S L.

MODULE-VI SCIENTIFIC TAMIL & TAMIL COMPUTING 5
Development of Sclentific Tamil - Tamil computing - Digitalization of Tamil Books -
Development of Tamil Software - Tamil Virtual Academy -Tamil Digital Library - Online Tamil
Dictionanes - Sorkuvai Project,

TOTAL: 30 PERIODS

TEXT-CUM-REFERENCE BOOKS

1. sullys sursrg — wésEmd usturiie — Gs.6s. Oeatast (Clauefluif
sUlpem(E LT ETe wamh sl uetlsar SHyan)

2. Esmlhpﬂﬂg Sl qpemerrasT s, sksmi (als st Olysin)

3 dipp  mams pHssondd shssre peq praflsn (Gsmssbiue
gl Ceustluiip)

4.  Gummme . yhnmsmr Ersilen (Qsradiud gemn Claatuii)

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

int)

p;m:ial Life of the Tamils - The Classical Period (Dr.S.Singaraveiu) (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).

B.  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 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)

11, Porunai Civilization (Jointly Published by: Department of Archagology & Tamil Nadu
Text Book and Educational Services Corporation> Tamil Madu)

12, Journey of Civilization Indus to Vaigal (R.Balakrishnan) {Published by: RMRL) -
Reference Book.

T
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OUTCOMES:
Upon completion ofthe course, the learners will be able to:

L

srmaTa GEea whmpn uramerscsmflomy unsmert Lol siflhs
(ol & 57 o

To leam about the weaving and poltery (ceramic) technologies during the Sangam
Age.(K2)

SR SSTaOMpamolYSs whge s Hurarssmamul ik
(ol i & 1w, 560

To understand the designs and structural constructions during the Sangam
period.(K2)

ussisnLW & & gL & smauflal pil uksel upnn SC L g
EUBMLOCILYSEmET o T 60,

To explore the techniques and architectural pattems of ancient Tamil structures.(K2)
2 fugdl whmih o Garseaiiusegmnilar ukssmar uhdl sdlse.

To gain knowledge on manufacturing and metallurgical technologies of ancient
Tamils.(K3)

GrusmmemTEmD, BAOLTEATD hmih s sdeniGsmian uksaman Lhibl
i) Gleser ot o g,

To understand agricultural, imigation, and marine technologies of ancient Tamil
society.(K3)

izt wign safsstfararsfdmuyh  usnT sl
L et (Glasame g Ll g1 @esr i g e,

To understand the development of Scientific Tamil and its applications in Tamil
compufing.(K3)

CO-PO, PSO MAPPING:

pot | po2 | Poy | P | pos | moe | por | moa | pos | pow | pont | pson | eso
ot | 3 3 2 2 - - . - - . 1 ., )
cor | 3 [ 3 3| 2 - - . - . - 1 2| 1
et | 3| 3 3 3 - . - | - - - 1 2 |1
co4 | 3 _2 3| 3| - - - 1 (2|2
|33 |3 | 3 . o AEIEN
6| 3 | 3 4 3 | _ - ] - - - - ) 1 2 | 2
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SEMESTER - I

S - —
CODE:
Eoimidn NCC COURSE LEVEL 1 ; E E ':EP c
FREL SHIC SYLLABUS VERSION 1.0 SDG NO. 4
| PRE-REQUISITE ol
COURSES ’ |
ARMY WING
NCCGENERAL 6
NCC1  Aims,Objectives & Organization of NCC 1
NCC2Z  Incentives 2
NCC3  Dutiesof NCC Cadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION 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
Ni4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PO 1 Self-Awareness, Empathy, Critical & Creative Thinkin 2
Decision Making and Problem Solving 2
PhD2 Communication 5kills
PD3 Group Discussion: Stress & Emotions 9
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation,
Moral Values, Honour Code 3
L2 Case Studies: Shivaji, [hasi Ki Rani 2
SOCIALSERVICEAND COMMUNITY DEVELOPMENT H
551 Hasics, Rural Development Programmes, NGOs,
Contribution of Youth a
R Protection of Children and Women Safety 1
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555 Road / Rail Travel Safety 1
556 New Initiatives 2
857 Cyberand Mobile Security Awareness 1

TOTAL: 30 PERTIODS

NAVALWING
NCCGENERAL 6
NCC1  Aims, Objectives & Organization of NCC 1
NCC2  Incentives 2
NCC3  Dutiesof NCCCadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI National Integration: Importance & Necessity 1
NIZ2 Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCCin Nation Building 1
NI4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking,
Decision Makingand 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 Ranl 2
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT g
551 Basics, Rural Development Programmes, NGOs,
Contribution of Youth 3
L54 Protection of Children and Women Salety 1
555 Road [/ Rail Travel Safety |
556 New Initiatives 2
557 Cyberand Mobile Security Awareness L
TOTAL: 30 PERIODS
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ARMY WING
NCC GENERAL &
NCC1  Aims, Objectives & Organization of NCC 1
NCC2  Incentives 2
NCC3  Dutiesof NCCCadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NI 1 National Integration: Importance & Necessity 1
NI2 Factors Affecting National Integration L
NI3 Unity in Diversity & Role of NCC in Nation Building 1
N4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
FD1 Self-Awareness, Empathy, Critical & Creative Thinking,

Decision Makingand Problem Solving 2
PD2 Communication Skills 3
FD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation,

Maral Values, Honour Code 3
L2 Case Studies: Shivaji, [hasi Ki Rani 7
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT 8
551 Basics, Rural Development Programmes, NGOs,

Contribution of Youth 3
554 Protection of Children and Women Safety 1
855 Road / Rail Travel Safety 1
556 New Initiatives 2

557 Cyber and Mobile Security Awareness |
TOTAL: 30 PERIODS

—
F
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SEMESTER - 11

I
COURSE CODE: ENGINEERING PRACTICES L
| #RSSEI0Y LABORATORY (TVET) 0

T([P|CPIC
0 4|7 |2

NPTEL CODE:

SYLLABUS VERSION 1 506G NO. 5,912

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 skillsin electrical and electronic engineering 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 basichardware maintenance.

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

® 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:

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

£, Fabrication of basic butt, lap, and T-joints using Shielded MIG welding.

4. Manufacturing of a simple fabricated component using welding
techniques,

4. Demanstrationand exposure to TIG and Arc welding processes.
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Basic Machining:

5. Introduction to machine toolsand workshop safety.

. Performing basic turning and facing operations on alathe machine.
7. Drilling operations using standard workshop equipment.

8. Understanding machining parameters and dimensional accuracy.

Sheet Metal Work:

9. Intreduction to sheet metal materials, tools, and industrial applications.

10. Familiarization with common sheet metal fabrication technigues.

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 usingasingle-phase energy meter.

20. Measurement of earth resistance and electrical safety practices.

Electronics Engineering Practice
21. Identification and testing of electronic components and instruments.

22, Resistor colour coding and component characterization.

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

24. Study and implementation of hasiclogic 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.

29. Ethernetcable preparation and network connectivity setup.

30. Wireless router configuration and network extension techniques.
29, Basictroubleshooting of computer hardware and networking issues,
30. NAS and CCTV configuration demo

Al-Assisted Software Development
31. Build your first web pages and setup simple backend servers.
32. Connectsmarthardware and loT devices to your software applications.

33. Use Al prompts asa helpful assistant to write and understand code faster,
34. Create beginner-friendly, connected projects from scratch using Al
35. Gainasolid foundationin 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. Understanding engineering drawing standards, projections, and 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. Assembly and disassembly of Iron box

42, Assembly and disassembly of computer systems.

43, Assemblyand disassembly of Motorcycle

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

45. Introduction to preventive maintenance and troubleshooting techniques.

SOFTWARETOOLS REQUIRED:

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

«  Python,

«  HTML/CSS/[avaScript,

*  Flask{or Node.js),
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= Mechanical CAD Software (AutoCAD /Fusion 360/ 5olidWorks /FreeCAD),
* (CiscoPacket Tracer,

«  Wireshark,

«  PuTTY,

= Tinkercad Circuits /Proteus (optional),
= Git& GitHub,

«  Microsoft Office /LibreOffice

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:

= 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
more,

+« 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 Qty
MIG Welding Machine 10
Arc Welding Machine 1
TIGWelding 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
«aheet Metal Safety Kit 1056ty

Carpentry Work Bench 5
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Carpentry Tool Kit 10 5ets
Carpentry Safety Kit 10 sets
Plumbing Practice Board 5
Plumbing Tool Kit 5 Sets
Electrical Activity Cabins 10
Electrical Safety Kits 10
Electrical Tool Kits 10
Digital Multimeter 10
Earth Resistance Tester 2
Dso 5
Function Generator 5
Regulated DC Power Supply 5
Breadboards 15
Electronic Component Kits 15 5ets
Soldering Stations 10
Desktop Computers 93
USB devices 30
&-port Network Switch 2
Wireless Router 20
LAN Crimping Rits -
NAS Demo Unit 1
CCTV Demo Kit 2
Mechanical CAD Licenses 30
Wet Grinder 2
ElectricFan 5
Electriclron Box 3
Computer System 10
Motorcycle Assembly
Water Pump 1
splitAC
LED Demao Kit
Tool Kits 30
Student Work Benches 20
PPEKits a0 5els
Fire Extinguishers 10
First Aid Kits L0
LD Projector 10
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OUTCOMES:
At the end ofthis course, the students should be able to:

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

Operate electrical and electronic circuits using standard laboratory

1.

[ ]

instruments for measurement and testing. [(K3)

| syllabus “MECH]

Configure computer systems and basic networking components to
establish and verify connectivity, (K3)
Apply Al-assisted software development technigues and Mechanical CAD
tools to develop simple engineering solutions. (K3)

Demonstrate fabrication, assembly, inspection, and preventive
maintenance procedures for basicengineering systems. (K3)

Practice professional ethics, teamwork, and safe laboratory procedures

while carrying out engineering activities, (K3)

CO-POMAPPING:
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SEMESTER - 11

I |

COURSE CODE: IDEA ENGINEERING L T|PlcPiC
2AESIDZD LABORATORY - Ii 0/0(2[2]1
| !'IPTEI- CODE: SYLLABUS VERSION 11 500G NO.1-17
PRE-RECUNSITE -

EDUHSI.'_E )
OBJECTIVES:

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

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

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

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

® Navigate Intellectual Property Rights {IPR], patent protection, startup
funding, incubation, and government schemes,

& Design sustainable, future-ready solutions using human-Al
collaboration, regenerative innovation, and systems thinking aligned
with UN SDGs.

MODULE-1  TECHNIQUES FOR RAPID IDEATION 5
Introduction to Rapid Ideation and Creative Thinking - Principles and
Technigues of Rapid Ideation - The Ideathon Workflow: From Problem to
Solution - Brainstorming Methods for Idea Generation - Collaborative and
Multidisciplinary Teamwork - Creativity Enhancement Technigques 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-II  TECHNICALDRAWING AND VISUALISATION 5

Intreduction to Technical Drawing for Ideation - Role of Technical Drawing in
Communicating Innovative ldeas - Fundamentals of Freehand Sketching and
2D Concept Development - Visual Representation of ldeas Using Engineering
Sketches - Orthopraphic Projection Technigues - [sometric and Pictarial Views

g 1/ghatb
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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-TIT VALUE PROPOSITIONFIT 4
Introduction to the Value Proposition - Understanding Customer Needs,
Wants, and Pain Points - Customer Segmentation and User Pro filing -
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-Solution Fit - Evaluating Product-Market
Fit and Customer Validation - Refining Value Propositions Through Feedback
and Iteration - Case Studies, Activities, and Practical Exercises

MODULE-1V CASESTUDIES IN SUCCESSFUL IDEA GENERATION 4

Introduction to Innovation Through Case Studies - 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 THEIDEA 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 - [nstitutional, State, National,
and International Funding Opportunities - Role of Incubators, Accelerators,
Angel Investars, and Venture Capital - Government Grants and Innovation
support Programmes - Commercialisation Strategies for Innovative Products
and Services - Case Studies, Best Practices, and Practical Exercizses
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MODULE-VI FUTUREOF IDEA ENGINEERING 4

Future of ldea Engineering - Human-Al Co-Creation and Responsible
Innovation - Resilience Engineering - Linear, Circular, and Regenerative
Innovation - Collective Action, Collaboration, and Global Partnerships -
Customer Identification, 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://sdgsun.org/2030agenda
3. https://www.local2030.org/library/375/Sustainable-Development-

Goals-and-Gram-Panchayats-Handbook-for-Elected- Representatives.pdf

4. https://sdgknowledgehubundp.orgin/tag/lsdg/
5. https://www.tnrd.m.govin/constitutionalprovision.htmi#1

WEE REFERENCES

1. UN Sustainable Development Goals

2. https:/ /srmuniv.digimat.in/nptel /courses /video/109106200/L30.htm|
3. https:/favecedigimatin/nptel /courses fvideo /109106200/L26.htm]

OUTCOMES:

Upon completion of the course, the student will 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 IPR protection and funding mechanisms for startup ideas.(K3)

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

wn
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SEMESTER - II
I
' COURSE CODE: LIT|P|CPC
24ENTP201 DIGITAL DYNAMICS EIERE I
!‘FTEL EO0R SYLLABUS VERSION 11 506G ND, &
PRE-REQUISITE ] —
_EDUFIEEE
OBJECTIVES:
& Explore online communication
& Master computer skills
® [se virtual platforms
® Understand digital ethics and cyber security
® (bserve and follow do's and don'ts
MODULE -1 DIGITAL CULTURE AND SOCIETY 6

Adaptingto changes
Impartance in today's digital landscape
Digitalidentity and self- presentation
Online communities and forums

Digital divide and consequences

Online collaboration and collective action
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MODULE-II DIGITALLITERACY ANDACCESSTO TECHNOLOGY 5
Computer skills

Social and cultural understanding

Social media campaignand Activism

Netiquettes

Trending Technologies

Digital tools and softwares

MODULE-1II DIGITALETHICS 3
Digital ethics and moral panics

Theartof protecting secrets

Overview of digital tools

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

Data makingand usage practice

Importance of security

MODULE -V DIGITAL NETWORKING 7
Remote work and virtual teams

Authenticityin digital interactions

Engaging content creation

Tools and 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
Processes

Importance of standards to industry, policy makers, trade, sustainability and
mnovation
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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:
Important Indian and International Standards
TOTAL: 30 PERIODS

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

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

WEB REFERENCES:

1. https://swayam.govin/nd1l_noc19_hs31/preview

2. https://www.sscnasscom.com/ssc-projects/capacity-building-and-
development/training/ghfs/

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

1. Applyonline communication techniques and collaboration skills (K3)
Z. Enumerate the principles of digital ethics in online interactions (K2)
3. Understand the importance of Bureau of Indian Standards (BIS), (K2)
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SEMESTER - 11
COURSE CODE: TAKE CHARGE : L T PCPC
24H5TP20M COLLEGE READINESS - 1l 1/0(0/1 0
B AEL WO SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE | I
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 ChargeofGetting In
® Activity on Taking Charge of Getting In

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.

Thiz division is well aligned with curriculum design:
® Semester 1I: Personal growth, academic success, career planning, and
financial responsibility (Modules IV-VI).
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COURSEOQUTCOMES
After successful completion of the course, the student will be able to:

1. Participate effectively in leadership, teamwork, and community-oriented
activities, [K3)

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

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

CO-POMAPPING:
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