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[r SRI SAIRAM ENGINEERING COLLEGE

©) vision

To emerge as a "Centre of excellence * offering Technical Education and Research
apportunities of very high standards to students, develop the total personality of the
mdividual and instil high levels of discipline and strive to set global standa rds, making our
students technolagically superiorand ethically stronger, whointurn shall contributetothe
advancement of society and humanking.

(#) mission

We dedicate and commit ourselves to achieve, sustain and fa ster 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 techn ologically up-to
date and intellectually inspiring environment of |e arning, research, creativity, innovation
and professional activity and inculcate in them ethical and moralvalyes. :

@ Educational Organization Management System (EOMS) Policy

We at 5ri 5ai Ram Engineering Coll Ege are committed to empower our students not only to
excel academically but also imbibe essential values, enabling them to become exermnplary
global citizens. We build a better nation by fostering excellence and innovative practicesin
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

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING - 5 YEARS INTEGRATED

[©) visioN .

To be a pioneer in providing industry and research focused integrated curriculum in
tomputer science & engineering and to transform yeung minds to sustain technically and
compete globally with enriched, ethical and maral valuestoservethe nation & beyond.

(#) missioN

Bepartment of Computer Science & Engineering - § years Integrated Course, S Sairam
Engineering College is committed to

M1 Accelerate the learning process by collaborating undergraduate fundamentals &
postgraduate focused learning & research

M2 Tie-up with industries to facilitate advanced real time projects & internships to bridge
gaps between industry & academics

M3 Impart research mindset to provoke innovative thoughts and be responsible for

inventions benefitting society
M4 Inculeate moral and ethical values as a part of curriculum to enable interpersonal ,..4-"'"’
skills.
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|Curriculum < M.Tech, - {:_E_E
AUTONOMOUS CURRICULAM AND SYLLABUS
SEMESTER | Regulations 2024
> g COURSE TITLE l:EEH ﬁ“up_ '-‘,,g;-'{gg,g'r CREDITS
THEORY
1_| 24HSEN101 | Communicatve Engish -AEAY ¥ i =3
2 | 24BSMA10T | Matrices and Calculge 311 |a 4 4 |
3 | 29BSPHIDY |Engineering Physics > BB 3 3
4 | 24BSCY102 |Ervironmantsl Chemestry for Industry 4.0 - T 3 3
5 “4HSTAIN | Heritage of Tamis 1 L 1 1
PRACTICALS
1| MESGE1IM Engineering Practices Labaratory (TVET) 0 10 |4 2
2 | M4CSPTI01 | Hands on Coursa on Programming in i 5 3
VALUE ADDITIONS . |
P [ 24ESDI0T |idea Engineering Labaratory - | 0 2 2 1
& Z4ENTP1D1 |Funchional Life Sxills ] 0 1 : i
1 | HHETPIOT |Toke Charge : College Raadiness - | tLE LD 1 b
ONLINE SUPPLEMENTARY
|As Recommended By Bos =) I
. Total n a1
SEMESTER II
WEEK HOURS ONTACT
NG g RBAETILE L[ 71 7] eRiona] CREDITS
THEORY
1 24HSEN204 Professianal English 0 2
. 24B5MA201 | Discrete Structures 3 1 i 4
3 | J4BEPH201 |Physics for Information Science 3 |6 |8 3 3
4 | 24CSPW201 [ Digita! Design and Computer Organization
with Labioratory 3|08 12 3 4
24HSTA201 | Temils and Technology 110 (g : 1
HMCSPCHH | Pythan for Dalg dcience K 1 0 4 4
24HSNC201 [NCC Course Level 1° zloJol o ¥
PRACTICALS
T | Z4CSPL201 |Python for Data Science Laboratory 010 |4 4 2
2 24BSPL103 Physics Laboratary {1 0 2
VALUE ADDITIONS - |
1 24ES1D201 |\des Engineering Laboratory - || 018 12 2
2| 24ENTP201 | Digital Dynamics 1 1o [ 2 0
3 | 24HSTP201 |Take Charge Collegs Readiness - 110 |4 i
ONLINE SUPPLEMENTARY
! | 24ESMC201 [MS Office (Mandatory - NG BERE 0 0
Total 3 23, 5,
“only for NCC carels c“i[[ “.:nu:
SR Eﬁ:ﬂ:&;‘i{:& a
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[Curricutum /M. Tech. - CSE]

PROGRAMME OUTCOMES(POs)
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Curriculum /M Tech, - CSE]

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEQ1 Graduates will have solid and sound basics in Mathematics, Scientific and
Engineering fundamentals neces sary to understand and analyze any problems
and design & computerbased solution

PEO2Z Graduates will have the capabilty to work effectively as Computer Science
Engineers, including supportive and leadership roles in mult disciplinary domain
and research

PEO3  Graduates will have the potential to participate in life-long learning through the
successful completion of higher degrees, conlinuing education, cerfifications
andfurumerpmfessmnardevehpmmts.

PEO4  Graduates will have the avility o apply the gained knowledge to improve the
society ensuring ethical and moral valyes

PROGRAM SPECIFIC OUTCOMES {PS0s)

PS01  The Computer Science and Engineering graduates are able to analyze, design,
develop, testand a Pply management principles, mathematical foundations in the
development of computational solutions, make them to expert in designing the
computer software and hardware,

PS02  Develop their skills to solve problems in the broad area of programming concepts
and appraise enviranmental and social Issues with ethics and manage differant
projectsininter-disciplinary field

COMPONENTS OF THE CURRICULUM (COC)
Total number
Course Compenent {% of total number of | of contact Tﬂt::, m;:'
credits of the program) hours
Basic Sciences (BS) 15 34 30
Engineering Sciences (ES) 4.5 12 9
Humarities and Social Sciences (HS) 6.5 21 13
Professional Electives (EL) 3 24 26
Pragram Core + Program Lab (PC+PL) 21 o4 42
Program theory with Lab (PW) / 15 40 30
Program Lab With Theory (PT)
Open Elective (0E) 6 12 12
Training & Placement (TF) 2 14 4
Innovaion & Developmeanl (1D} / Project (PJ) 15.5 B2 3
Internships {IN) 1.5 q 3
Mandatory Courses (MC) NA d NA //
Total 286 2
C dies
o | Board of 3
umn:t;[f:m ntegrated)
Enginee  Engl
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[Sytiabus,“M.Tech, - CSE

TP t:PL::
0

——— _ SEMESTER -1

| COURSE CODE:
2LHSEN1DT ! COMMUNICATIVE ENGLISH

0 3||3

L=

MNPTEL CODE:

SYLLABUS VERSION 13 SDG NO. &

PRE-REQUISITE J
CEIUESES* I
OBJECTIVES:
e Develop the basic LSRW skills
Acquire enhanced knowledge of English grammar
Improve modern and technical vocabulary
Enhance the communicative and cognitive skills
Interpret the texts and write reviews critically

MODULE-1 COMMUNICATION PROCESS 3

Listetting = informal conversations - Speaking - self-introduction about
friends/ places/ hobbies - 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-II  LANGUAGE BARRIERS, LEVELS AND CHANNELS 8
Listening -interviews - Speaking - describing a sim ple process - asking and
answering questions - Reading - critical reading - finding key informationina
given text - ideation, mind mapping - Writing - dialogue, insoructions -
Language Development - tenses, framing questions,

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

Recommended in Board of Studies (BoS) Meeting No. é held on ﬂm
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Syltabus # M.Tech. - CSE

MODULE-IV  WRITING MECHANICS 8

Writing - Free 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 vocah ulary

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:
. Board of Editors. Using English: A Coursebook for Undergraduate
Engineersand Technologists. Orient Blackswan Limited, Hyderabad: 2015.

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

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

2. Smith-Worthington, Darlene & Sue |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.

WEB REFERENCES:
L. https://onlinecourses.nptel.ac.in/noc19_hs31/preview
2. https://www.myenglishpages.com/speaking/#google_vignette

Recommended in Board of Studies (BoS) Meeting No. ‘AW
: 2 I alrman

Board of Studies
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ONLINE RESOURCES:

L. https:/ /wwPearson.com fen glish/catalogue /business-english/technical-
english.htmi

2. httpS:ffmcalllhl'idgEEngriﬁh.Drg,.-"|Eu.ri|'|il'|g-Er'lg“."-|'|.,."ﬁ"E'E-rE5mJ]‘tE£‘.-"

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

1. Apply listening, speaking, reading and writing skills o

ffectively in academic

and real-life communicarion contexts. (K3)

2, Construct elear and coh erent paragraphs and prepare personal notes using
dppropriate language and structure, (K3)

3. Apply analytical skills to write structured essays, arrange jumbhled
sentences logically, and develo pmeaningful recommendations. (K3)

4. Apply email etiquette principles to draft professional emails and informal
letters suitable for various contexts, (K3]

o, Apply data

interpretation skills to write comprehensive and well-
structured reviews. (K3)

6. Use appropriate vocabulary and grammatical structures to participate
effectively in discussions and debates, (K3)

CO-PO, PSO MAPPING:

I'ror | poz | Pos | Pou POS | PoT | POR | Pos | Poto | Pom | Psot | Psoz
| . | - 41 Wit 1 S TR0 Y
R I = O N I 1
- R : A T 3 . 5 s
1 B e e : R e (e R R
s | » | < s o DO 1 T R
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SEMESTER - |

COURSE CODE L|T|P|cP/C
2LBSMA101 MATRICES AND CALCULUS

31110|4& |5
gl SYLLABUS VERSION 11 SDG 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.

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

® Toprovide an understanding of double and triple integrals along with
their practical applications.

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

MODULE-1 MATRICES 12

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

MODULE - I FUNCTIONS OF SEVERAL VARIABLES 12

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

MODULE - Il1 VECTOR DIFFERENTIATION 4

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

MODULE-IV VECTORINTEGRATION 8

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

Recommended in Board of Studies (Bo5) Meating No. held on [
| 4| Irman
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|Syliabus ”M.Tech, - GSE]
MODULE-V  MULTIPLE INTEGRALS 12
Double integrals - Change of order of mtegration - 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 coordi nates),

MODULE -VI FOURIER SERIES 12

Fourier series - Convergence of Fourier series - Half range sine and cosine
series - Parseval's theorem,

TOTAL: 60 PERIODS
TEXT BOOKS:

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

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

REFERENCES:

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

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

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

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

WEB REFERENCES:
1. https:/ /testbook.com /maths Jcayley-hamilton-theorem
2. https:/ fwwwiitgac.in/ra fik/Tutorials/MA-102 /2013 Slect-10.pdf

: 3 htt‘ps:Hms.unimeih.edu,au,.-’_::latafassetsfpdf_ﬁle,’ﬂﬂﬂ?ﬁE 16596/
functions_sev _var.pdf

4. https://www.mecm ath.net/VectorCalculus.pdf
3. https://egyankosh.ac.in /bitstream /123456789 /64855/1/ Unit4.pdf
6. https://williams gi.people.charleston.edu/Fourier 205eries.pdf

ONLINE RESOURCES:
1, hl:tps:ﬁmmv.ynumbt.mm,fwatch?wﬂ][‘:rlt_xvvmm
2, hl‘tps:ffwwm:,ruuruI::E.cumHwatch?v=ﬂh3}'?ﬂim5}{ﬂ

Hecnmmdadlnﬂnudnfimﬂu{nasimnﬁqnu_ £ held on JIW
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[Syliabus “M.Tech. - GSE]

https: //'www.youtube.com /watch?v=LGxE _vZYigl
https: / /fwww.youtube.com /watch?v=ma1QmE1SH31
https:/ /www.youtube.com /watch?v=0Pw4GY:5Unc

. https:/ fwww.youtube.com fwatch?v=1mMYaPkXcN]

COURSE OUTCOMES:
Upon completion ofthe course, the student should be able to:

1.

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

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

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

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

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 | PO2 | PO3 | PO4 | POS | POE | PO7 | POB | PoB | POl | POmt

| 5 | . " . : : ; ; ; ; p
- [ . . ; : 5 : ’ : 3
ey | 3| - . - i - . . . - -
cod | 3 | - - : - . : - - :
cog| 5| - - . - x . - - .
coe | 3 | - . % - : ; - - -

Recommended in Board of Studies (BoS) Meeting No, é held on _&
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SEMESTER -1

. I '
COURSE CODE: LITIPICPIC
NG |
MRTSL T SYLLABUS VERSION 11 SDG NO. 4,791
PRE-REQUISITE . F
COURSES |
OBJECTIVES:

® Tounderstand the basic concepts of mechanics and its use in
engineering applications,

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

® Toapply the concepts of quantum mechanics to engineering studies,

® Tounderstand the basics of crystal for engineering applications.
® Toidentify 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: th eory and experiment - Uniform and
non-uniform bending: theory and experiment - -sha ped girders,

MODULE-II  MECHANICAL WAVES AND LASERS 7
Waves on a string - standing waves - traveling waves - Energy transfer of a
wave - Reflection and refraction of light waves - interference - Theory of air
wedge and experiment - Theory of laser - characteristics - S pontaneous and
stimulated emission - Einstein's coefficients - population inversion - Nd-YAG
laser, CO2laser - Basic applications oflasers in indus try.

MODULE-III 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 -
Producing electromagnetic waves - Energy and momentum in EM - Retlection
and transmission of electromagnetic waves from a non-conducting medium
vacuum interface for normal incidence,

Recommended in Board of Studies (BoS) Meeting No. _ﬁ_ixﬁl_‘{@
CHai

| 7| - 1airman
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Syliabus ~M.Tech, - CSE

MODULE- IV BASICAND APPLIED QUANTUM MECHANICS 7
Black body radiation - Planck’s derivation - Electrons and matter waves - The
Schrodinger equation (time-dependent and time-independent forms) -
significance of wave function - Normalization - Free particle - particle in an
infinite potential well: 1D, 2D and 3D boxes; - Barrier penetration and
quanmmrunneling[qualimtiw}—Sa:zmningTunufeImgMiurnsmpe.

MODULE-V CRYSTAL PHYSICS 8
Single crystalline, Polyerystalline and Amorphous materials - single crystals:
unit cell, crystal systems, Bravais lattices, directions and planes in a crystal -
Miller indices - Interplanar distance - X-ray diffraction - Calculation of number
of atoms per unit cell - Atomic radius - Coordination number - packing factor
for 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 BOOKS:
1. DK. Bhattacharya & T. Poonam, "Engineering Physics," Oxford University
Press, 2015,
2. RK. Gaur & 5.L. Gupta, “Engineering Physics” Dhanpat Rai Publishers,
2012.

3. BK. Pandey & S. Chaturvedi, "Engineering Physics," Cengage Learning
India, 2017.

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

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

REFERENCES:
1. D.Halliday, Resnick & . Walker, “Princi ples of Physics," Wiley, 2015.

2. RA. Serway & | W. Jewett, “Physics for Scientists and Engineers,” Cengage
Learning, 2010,
3. N.K.Verma, "Physics for Engineers,” PHI Lea rning Private Limited, 2014,

Recommended in Board of Studies {BoS) Meeting No. 'é—’ held on ']d M
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|Syflabus M. Tech. - CSE]

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

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

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

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

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

OUTCOMES:

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

1. Apply the concepis of stress, torsion, and bending to study the mechanical
behavior 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, lasers
and their industrial applications. (K3)

3. Examine Maxwell’s equations and electromagnetic wave theory to analyze
ave propagation, polarization and reflection-transmission phenomena in
ifferent media. (K4)

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

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

6. Apply the principles of heat transfer to determine the thermal conductivity

and explain the role of heat exchangers in refrigerators and solar water
eaters. (K3)

Recommended in Board of Studies (BoS) Meeting No. ‘ 11 held on 31/!
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[Syliabus M.Tech. - CSE]

CO-PD, P50 MAPPING:
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SEMESTER -1

COURSE CODE: ENVIRONMENTAL CHEMISTRY |L|T |P (CP!C
24B5CY102 FOR INDUSTRY 4.0 3|0

NPTEL CODE:

SYLLABUS VERSION 14 SDG NGO, 1-17

PRE-REQUISITE
COURSES

OBJECTIVES:

Recommended in Board of Studies (BoS) Meeting No.

To gain a comprehensive understandj ng of environmental chemistry
principles, environmental sustainability and monitoring techniques
for environmental quality assessment.

To analyze atmospheric chemistry, climate change, air pollution and
chemistry-based technologies for sustainable air quality
management,

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

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

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

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

technologies,
s » nga'fb‘*"
|10 | E’:'lm/m
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|Syllabus ' M.Tech. - CSE]
MODULE -1 PRINCIPLES OF ENVIRONMENTAL CHEMISTRY AND

SUSTAINABILITY 8
Environment: Definition, components, scope and significance of the
environment, Role of chemistry in environmental protection and sustainable
development. Biogeochemical cycles (carbon, nitrogen and water).
Environmental Pollutants: Classification, sources, transport and
environmental fate of pollutants, '
Environmental Monitoring; EﬁVirDHMEHtH]SHJH]Ti'iilE.L'hf.’ﬂ'l!L‘ElIEII'tFJ]j.-'Ejh and
principles, components, classification and applicatiuns 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-1I ATMOSPHERIC CHEMISTRY AND CLIMATE
SUSTAINABILITY 7

Climate change-Greenhouse effect, role of greenhouse gases (C0;, CHy, N,0
and CFCs) in global warming. Chemical and photochemical reactions in the
atmosphere. Formation of photochemical smog, PAN and acid rain (causes,
effects and control measures). Oxygen and ozone chemistry- Ozone layer
depletion (causes, effects and control measures).

Airpollution: Major air pollutants (PM.., PM ;0,504 NO,, COand VOCs).
Chemistry-based technologies for air pollution control: Catalytic
converters, carbon capture and adsorption usingactivated 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-TIl 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 conditionin g). External treatments: lon exchangeand
Zeolite processes, Municipal water treatment: primary treatment and
disinfection (UV, Ozonation, break-point chlorination), nutrition recovery and
sludge-to-energy. Desalination ofbrackish water by Reverse osmosis.

& N )9 )etndb
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Emerging water treatment technologies: Adsorption, nanotechnology and
photo catalysis.

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

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

Circular Chemistry: Principles of circular chemistry, 5R principles, waste-ta-
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 anaercbic digestion and Microbial Electrolysis Cells (ME Cs) for
biogas upgrading.

Future Landfills: Waste-to-Energy integrated with Carbon Capture &
Utilization (CCU), smartleachate sensors.

E-waste management- Introduction, sources, composition of e-waste, effects
ofe-waste on environment and human health, Artificial intelli gencein 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 workin gof
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 TiO2catalyst and its
advantages.

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

Recommended in Board of Studies (BoS) Meeting No. _?:.u held on _ELI :
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MODULE-VI GREEN CHEMISTRY AND SUSTAINABLE FUNCTIONAL
MATERIALS FOR EMERGING TECHNOLOGIES 7

Green Chemistry: Introduction, 12 Principles of Green Chemistry, properties
and applications of green solvents for server heat management. Synthesis and
praperties of glycerol trioleate ester and its uses in IT Infrastructure
applications. Green synthesis of 7n0 na hoparticles and its uses in magnetic
Radio Frequency Identification (RFID) and Internet of Nano Things (IONT)
systemapplications.
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 (BCIs) applications.
Biodegradable polymers: Applications In sustainable packaging materials
an environmentally friendly alternativesto 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 Engineeringand Science, McGraw-Hill.

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

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

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

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

REFERENCES:

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

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

3. Clair N. Sawyer, Perry L. Mc Carty, Gene F. Parkin, "Chemistry for
Environmental Engineering and Science’, Latest Editi on, McGraw-Hill,

4. Recent peer-reviewed journal articles on Emerging Contaminants, Green
Hydrogen, and Battery Recycling
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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 technigues, including chemical
sensors and smart sensing technologies, Lo assess environmental guality
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 quality
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 managementstrategies. (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, smartelectronics, and biomaterials. (K4)

CO-POMAPPING:
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e | 2| - - . - - 2 R . L X
coz 3 Z § - . 2 : . 4 ‘ .
co3 3 2 - - - Z - - - . z
cow | B3] 2 | = = | - g | = - z i = |
Cos 3 2 - - - 2 - - . " =
cos | 3 | 2 - - - £ 0 - - - -
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SEMESTER - I
COURSE CODE; LIT|P|CP C
TRt SYLLABUS VERSION 11 DG NO. 4
|
PRE-REQUISITE
COURSES B _
CBJECTIVES:

* Develop interest for classical language and literature to promote Tamil heritage
*  Understand the ancient Tamil sculptures, folk and martial ars and contribution of
Tamil o the freedom of India

2NEG ¢\ Glioml opmh Gesos &b

@k Al Chomfls @Euiunisst _ Synai Glomflaei __ gifhp g Gler b Giomfl
— sl Qedailasdunast __ sns Blsuddlwg Slar #ows enTumn setmio
— oms Basdushn udliss omn Sl @mafla) Cusumsmianing
S(HSSEa

UNITI LANGUAGE AND LITERATURE 5
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 Principlesin Thirukural

Sig i B sme wignb safar GeodShunisst

Siblps: sminSwmisst, &6pesdHn & o QTS suwrisaflal sréaih- U
Baddlunn sy parirsst wimih mrwsioriest diflédlutisnr
Stblflsy  malfor Blousdluddar ausrirsd Sl Eesdhy susriéSuTs
T Wi ummElem st & &G e uraafliy

Unitll MEDIEVAL AND MODERN LITERATURE 5

Tamil Epics and Impact of Buddhism & Jainism in Tamil Land - Bakthi Literature Azhwars
and Nayanmars - Forms of minor Poetry - Development of Modem literature in Tamil -
Contribution of Bharathiyar and Bharathidhaszan,

s il oy P urany Qellunisat e Fofar @aflunmisst suemIy
- #flhud memsn

HEisa s salar Snusisst sy gu@urst oo LI g g i

Lemmih sjeursar gurflsen measilsmsm GummLaar, Gurbmuwsst __ Car

Ceiwyn sme __ s@Ewswr Aiusesst BrEGluns Geslamess

Gufipmanis doaeieur dos  Goss smealast __ flmaniest,

Lismyn, eememT, WiTy, HrSeavais siblyrastlsr oape GuTmeTTeTT ampaisn
GCamailsisafiar Lmys. ré ﬂ&y
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UNIT 1 HERITAGE - ROCK ART PAINTINGS TOMODERNART -SCULPTURE 5§
Hero sltone 1o modem sculpture - Bronze icons - Tribes and their handicrafts - Art of temple
car making - Massive Terracotla sculptures> Village deifies> Thiruvalluvar Statue at
Kanyakumari> Making of musical instruments - Mridhangam> Parai> Vieenai> Yazh and
Madhaswaram - Role of Temples in Social and Economic Life of Tamils.

2ye0E, [V Bre(puyns samsossar wnmpn afi silensmium’ Bsear
Clamsa. sg, srariiin, alsdaium @, sefureT @), epuiloum L,
Coneiunmend snghg, @wourcin, amfl, yallurdcw, s0lyF el
alemamwry (Baar.

UNITIV ~ FOLKANDMARTIALARTS 5
Therukoothu, Karagattam, Villu Patiu, Kaniyan Koothu, Oyillattam, Leather puppelry,
Silambattam, Valari, Tiger dance - Sports and Games of Tamils.

S V sililpirsafiar Saows Casrur@se

giblysddlar sremmsg, domgsemn  Qarasrifun whmh sms
heblugdlsh oo whgn uns CamumBest sblprast G

Sm&GaT_unE  sns sragdl slyssda aysshan, sdsluyn

SMISETH HETRSEGD SEmnUansehn  snsstasdls qnguwd whgin

Broéeudl s adnbs prHecs Gengiasis Gagg.

UNITV THINAICONCEPT OF TAMILS 5
Flora and Fauna of Tamils & Aham and Puram Concept from Tholka ppiyam and Sangam
Literature - Aram Caoncept of Tamils - Education and Literacy during Sangam Age - Ancient
Cilies and Ports of Sangam Age - Export and Import during Sangam Age - Overseas
Conguest of Cholas.

20gVl @bfu Cs5fu Buésuy wngnd @ESHu vemturlwhEs
Sulilpii s efleot L safiiy

@idly all@smalCurfla sflyisalat usig — B fHuralet
Giiugdlaafla sllpl umiun ger srésn _ swsforms @udesn
phsluumsgusdla #ss unssgusser ung _ skl s,
EUSSULg s Skl ussanaafia aés amamy,,

UNIT VI CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND
INDIAN CULTURE 5
Contribution of Tamils 1o Indian Freedom Struggle - The Cuttural Influence of Tamils over the
other parts of India ~ Sel-Respect Movement - Role of Siddha Medicine in Indigenous
Systems of Medicine — Inscriptions & Manuscripts — Print History of Tamil Books,

TOTAL: 30 PERIODS
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TEXT-CUM-REFERENCE BOOKS

1.

sillps aureon _ waSERD UaTUNGLL __ Ge.Ga. Slefsner (Qeuafluf
Siblpmr Bl L gmed whgih saeaSlulld enflaer sysin)

2. outistl efhp (psmeTeui @lan. b (aflsi s Gyspn)

3. sy maums Efldsmils srhssre ner praflss (Qemsediu
FHemm Gleuatluif)

4, Gum@wEb g nmrE T sifleh (Gt ginm Glauafluig)

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

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

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian> DrK.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 Archacology & Tamil Nadu Text Bock and Educational Services
Corporation> Tamil Nadu)

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

1. Porunal Civilization (Jointly Published by; Department of Archaeology & Tamil Nadu
Text Bookand Educational Services Corporation> Tamil Nadu)

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

OUTCOMES:

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

1

Gumfls @Huumsdiar arorg woge sl Eoédukssnar
wloGiEEnniast Students evaluate the history of language families and Tamil
literatures (K3)

usg gl uryseaflat srésu Qubm sufly Eod slumsmeard
ufigiQsrat flmnisst Students understand Tamil lileratures influenced by
Philosophical and religious traditions (K3)

siflysgdlar urenm, Smud, galub- sme wysmeTs u UMy
Qeidipmiaet Students analyze the artistic traditions of Tamil Nadu such as rock
art, sculpture, and painting (K3)

Siflys B HUuns smasst HDID SH&TLSE Ssmasailsr LT BT L &6 6 61T
2 g @ensidlmrisar Students realize the significance of Tamil Nadu's folk
arts and martial arts (K3)

uylhgibhpfleT dlemsvruiiue surpaiiueme Wermin Geddlnriss Students
re-examine the ecological lifestyle (Thinai-based life) of the ancient Tamils (K3)
Codlu Guidaih whmh @St ussum e sl safls unssiismer
Blensm s fellmmiraet Students recall the contribution of Tamils to the National

Movementand Indian culture (K3 5 f@ ET
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SEMESTER - 1

COURSE CODE: EH.GIHEEFHHG PRACTICES L T|P i'l:P' C
sy LABORATORY 0/0/a]7]2
AR Coe SYLLABUS VERSION 1.1 SDG NO. 4,9, 12
PRE-REQUISITE £
COURSES
OBJECTIVES:

® To familiarize students with fundamental en gineering workshop
practices, including welding, machining, sheet metal wark, carpentry,
and plumbing, while emphasizing safe worki ng procedures.

® To develop practical skills in 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 basic hardware maintenance.

® Tointroduce students to Al-assisted software development and
mechanical CAD tools for developing simple engineerin g applications
and technical designs.

® To enable students to integrate multidisciplinary engineering
concepts for designing, fabricating, assembling, testin g and

maintaining engineering preducts and household systems, _ r :
I\~ o ghstV8
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® To cultivate problem-solving abilities, technical competence,
teamwork, and professional safety practices through practical
exposure to modern engineering tools, technologies, and
maintenance procedures.

LIST OF EXPERIMENTS:

Welding;:

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

2. Fabrication ofbasicbutt, lap, and T-joints using Shiclded MIG welding,

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

4, Demanstration and exposure toTIG and Arc welding processes.

Basic Machining

B. Introduction to machine tools and workshop safety,

6 Performing basic turning and facingoperations ona lathe machine.
7. Drilling operations using standard workshop equipment.
8 Understanding machining parameters and dimensional ACCuracy.

Sheet Metal Work:
9, Introduction to sheet metal materials, tools, and industrial
applications.

10.  Familiarization with common sheet metal fabrication tech niques.

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.  Introductionto household plumbing systems and associated fittings.

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

Recommended in Board of Studies (BoS) Meeting No. __ 1| held on _8 I ?hﬁ
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Electrical Engineerin g Practice

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

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

19.  Energy measurement using asingle-phase energy meter.

20.  Measurement ofearth resistance and electrical safety practices.

Electronics Engineeri ng Practice

21.  Identification and testing of electronic components and instruments,

22, Resistorcolour coding and companent characterization.

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

24 Studyand implementation of basic logic gate circuits,

25.  Generationand analysis of clock signals,

26.  Soldering practices for electronic circuits and PCE assembly.

27, Construction and testi ng of half-wave and full-waverectifier circuits,

Networking

28.  Installation and con figuration of operating systems,

29.  Ethernetcable preparation and network co nnectivity setup.

30, Wireless router con figuration and network extension techniques.
29.  Basictroubleshooting of computer hardware and networki ngissues,
30.  NASandCCTV confi guration demo

Al-Assisted Software Devel opment

29.  Build your first web pagesand setup simple backend servers.

30.  Connectsmarthardwareand | oT devices to yoursoftware applications.

31.  Use Al prompts as a helpful assistant to write and understa nd code
£

32, Create beginner-friendly, connected projects from scratch using Al

33.  Gainasolid foundation in mod ern, Al-assisted software devel opment.

Mechanical CAD

29.  Introduction to CADtools and engineering design workflows.

30.  Creation of two-dimensional engineering sketches and drawin 5.

31.  Understanding engineering drawing standards, projections, and views,
32.  Developmentofsimple engineering models and technical drawin gs.
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Assembly and dismantling of Household components

29, Assembly and disassembly of wet grinders and electric fans,

30.  Assemblyand disassembly of lron box

31.  Assembly and disassembly of computer svstems

32.  Assembly and disassembly of Motorcycle

33.  Studyofair conditioning systems, Pump and LED,

34. Introduction to preventive maintenance and troubleshooting
technigues.

SOFTWARE TOOLS REQUIRED:

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

Python,

HTML/CS55 /JavaScript,

Flask (or Node.js),

Mechanical CAD Software (AutoCAD /Fuston3 60 /5olidWorks /Free
CAD],

Cisco Packet Tracer,

Wireshark,

PuTTY,

Tinkercad Circuits/Proteus [optional),
Git& GitHub,

Microsoft Office /LibreDffice

TOTAL: 60 PERIODS

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, measu ring
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.

Recommended in Board of Studies (8oS) Meeting No. ___|| held on _8 ! 5‘2%‘
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S.NO EQUIPMENT QUANTITY
1, MIG Welding Machine 10
2. ArcWelding Machine 1
B T1G Welding Machine 1
4. Welding Eooth 10
3. Welding Safety equipment 12
6. Basic Welding Toals 10sets
7. Advance Welding tools. 2 sets
H. Centre Lathe Machine 11
8. Pillar or Radial Drilling Machine 1
% Bench Grinder 1
10, Band Saw 1
11. Milling Machine 1
IZ. Sheet Metal Work Bench 10
13. Sheet Metal Tool Kit 10 Sets
14. Sheet Metal Safety Kit 10 sets
15 Carpentry Work Bench 5
16. Carpentry Tool Kit 10 Sets
17 Carpentry Safety Kit 10sets
18. Flumbing Practice Board 5
19. Plumbing Tool Kit 5 Sets
20, Electrical Activity Cabins 10
21. Electrical Safety Kits 10
22. Electrical Tool Kits 10
23. Digital Multimeter 10
24. Earth Resistance Tester 2
25. D50 %
26. Function Generator 5
27, Regulated DC Power Supply 5
28. Breadboards 15
29, Electronic Component Kits 15 Sets
30. Soldering Stations 10
3l Desktop Computers 93
32. USB devices 30
33. &-port Network Switch 2
34, Wireless Router 30
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| 22|

WMechanical Engineering



|Syllabus /M.Tech. - CSE]

35. LAN Crimping Kits 5
36. NAS Demo Unit 1
37. CCTV Demo Kit 2
38, Mechanical CADI Licenses 30
39, Wet Grinder 2
41, Electric Fan -
41. Electric Iron Box 5
42, Computer System 10
43, Motorcycle Assembly

4, Water Pump 1
45, SplitAC 1
46, LED Demao Kit 2
47. Tool Kits 30
18. Student Work Benches 20
49, PPE Kits 30 5ets
50. Fire Extinguishers 10
51. First Aid Kits 10
o, LCD Projector 10
OUTCOMES:

Upon completion of the course, the student will be able to:
1. Perform basic workshop operations using ap propriate tools, materials,
and safety practices for manufactu ring applications. (K3)

2, Operate electrical and electronic circuits using standard laboratory
instruments for measurement and testing. [K3)

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

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

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

6. Practice professional ethics, teamwork, and safe laboratory procedures
while carrying out engineering activities, (K3)
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SEMESTER -1

COURSE CODE: HANDS ON COURSE ON LIT|P|CPC
i i PROGRAMMING IN C 1l0lsls]3
ftmgﬁ SYLLABUS VERSION 1.1 SDG NO. 4,8,972
| PRE-REQUISITE i
COURSES
OBJECTIVES:

® Tolearn the fundamental concepts and programming constructs of
the C programming language.
® ‘To develop C programs using operators, decision-making and looping

starements.
® To acquire programming skills using arrays, strings, functions and
pointers.
® Tounderstand and implement structures, unions and user-defined
data types.
MODULE-1 FUNDAMENTALS OF CPROGRAMMING 8

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

1. Write and execute basic C programs using printf() and scanf().

2. Implement programs using different data typesand 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 o caleulate simple mathematical problems such as

area, simpleinterest and temperature conversion.

MODULE-11 DECISION MAKING AND LOOPING B8
Decision Making - if, if-else, nested if and else-if ladder - switch-case
statement - Conditional operator - Looping Statements - while, do-while and
for loops - Nested loops - break and continue statements,

LIST OF EXPERIMENTS

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

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

3, Implementa menu-driven program using switch-case.

4. Write programs to generate multiplication tables and arithmetic series.

5. Develop programs to find factorial, Fibonacci series and prime
numbers,

6. Write programs to check whether a number is palindrome, Armstrong
number or perfect number:

e 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'schoice.

8. Implement pattern-generation programs using nested loops.

MODULE - IITARRAYS, STRINGS AND FUNCTIONS i

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
= Returnvalues - 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.
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g3

Implement linear search and binary search.
Implement bubble sort and selection sort

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

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

L

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,
MODULE - IV POINTERS AND DYNAMIC MEMORY MANAGEMENT 7

Pointers - Pointer declaration and initialization - Address and indirection
operators - Pointer arithmetic - Pointers and arrays - Pointers and strin gs -
Pointers as function arguments - Call by value and call by reference - Dynamic
Memory Allocation - malloe(]), calloc(), realloc() and free().

LIST OF EXPERIMENTS

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

2. Implementarray operations using pointers.

3. Write a program to swap twonumbers using pointers.

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

5. Implement string manipulation using pointers,

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

T Develop a program using realloc() and free ()

MODULE-V STRUCTURES, UNIONS AND FILE 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.

LIST OF EXPERIMENTS

5 Create and display student/employeea records using structures.

2 Implementanarray ol structures to store and process multiple records.
3. Write a program using nested structures.

4 Demonstrate the difference between structures and unions.
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5. Develop a program using typedefand enumerated data types.
. Create a text file and perform read and write operations.
8 Levelop a program to search and update records storedin afile.

MODULE - VIPROBLEM SOLVING AND MODULAR PROGRAMMING 7
Preprocessor Directives - Header Files - Macros - Conditional Compilation -
Command Line Arguments - Modular Programming - Standard Library
Functions - Program Design and Problem-Selving Techniques - Algorithm
Development - Flowcharts - Debugging and Testing - Computational Problem
Solvingusing C.

LISTOFEXPERIMENTS

1. Develop programs using user-defined header files,

2 Implement programs using macros and preprocessordirectives.

3. Develop a C program using command line arguments.

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

structures,
5. Develop a mini application such as Student Record Management
System.
6. Implement a problem-solving application involving searching, sorting
andfile handling,
7 Develop, testand debug a complete Capplication 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.

Z. E.Balagurusamy, “Programming in ANSIC", McGraw Hill Education,
- Yashavant Kanetkar, "Let Us C°, BPB Publications.
4. Reema Thareja, "Programming in C*, Oxford University Press.

Lad

REFERENCES:

1. HerbertSchildt, 'C: The Complete Reference”, McGraw Hill.,

2. ByronS.Gottfried, "Programmingwith C*, McGraw Hill.

3. K N.King,"CProgramming: AModern Approach’, W.W. Narton & Company.

4. Steven Hol#ner, Java Black Book, New Edition, Dreamtech Press (BPB
Publications), 2019,

5. Timothy Budd, “Understanding Object-Oriented Programming with Java”,
Updated Edition, Pearson Education, 2000,
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WEB REFERENCES:

1. GNUCdocumentation and compiler resources,

2. hl:l:ps:,.u",e’www.pn:ugramj;r_cnm,.-"c-prngramrr::'ng

3. https:/fwwwgeelsforgeeks.org/c/c- programining-language
4. https:/ fwww.tutorialspoint.com /cprogrammin g/index.htm

5. https:/ fwwwwischools.com /c/

OUTCOMES:

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

1.

Apply basic C programming constructs including data types, operators,
expressions, input/output, control structures, arrays, strings, functions,
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,
data organization 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-
world computational problems. [K4)

CO-PO, MAPPING:
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SEMESTER -1

i) |
COURSE CODE: IDEA ENGINEERING LIT|P|CPC
24ESIDI01 LABORATORY - | 0/0|2 L 21
PR SYLLABUS VERSION 1.1 [ n
PRE-REQUISITE
COURSES
OBJECTIVES:

® Understand the principles of Idea Engineering and creative thinking
for engineering problem identification.

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

® Apply empathetic and ethical ohservation techniques to identify
community needs and SDG-aligned challenges,

® Explore rural governance, rural development, appropriate
technologies, and government schemes for sustainable commu nity
development.

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

¢ Understand the fundamentals of intellectual prop erty, 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 (nnovation -
People, Process and Purpose Framework - Detect physical problems hy
observation - User needs and environmental constraints - Innovative mindset
- Technical concepts with sustainability and social implications - Creative
thinking techniques,

MODULE -1 ANATOMY OF A KNOWLEDGE 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
€ agen 12D
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MODULE-IIT ART OF EMPATHETIC OBSERVATION 3
Empathetic Observation in Idea Engineering - Emotional Impact Assessment -
Surface Wants vs Deeper Needs - Com munity Gatekeepers and Trust-Building
- Scouts for SDG Problem Identification - 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 (SDGs) - Millennium Development Goals
(MDGs) - Localised Sustainable Development Goals (L5DGs] - Engineering
Innovation - Participatory Development - Contextual Mapping - Root Cause
Analysis - Stakeholder Analysis - Learning Beyond the Classroom - Social &
Field Exposure visits - Ethics in Field Research - Te chnology for Social Good -
Barriers to Sustainable Innovation - En gineers as Change Makers

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 -VI PROBLEM IDENTIFICATION AND MARKET GAPS 4
Introduction to Problem Identification and Opportunity Recognition -
Understanding Problems: Root Causes vs, Symptoms - [dentifying User Needs
and Pain Peints - Observation, Research, and Data ‘Collection Techniques -
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 Technigues for Problem Analysis - Activities,
Case Studies, and Practical Exercises

22 + 8 (Immersion Program) TOTAL: 20 PERIODS

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

3. https://www.local2 03[}.nrgﬂihrar;-,r,.u“S?SISustaa'nah]E~Deve]npment—
Goals-and-Gram-Panchayats- Handbook-for-Elected- Representatives pdf

4. https://sdgknowledgehu b.undp.org.in/tag/lsdg/
5. https:/ /www.tnrd.tn.gov.in Jconstitutionalprovision. html#1
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WEB REFERENCES

1.
&,
3.

UN Sustainable Development Goals
hetps: //srmunivdigimatin/nptel /courses fvideo /109 106200 /L30.html
https: / favece digimat.in/nptel /courses /viden /1 091 H6200/L26.htm]

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

1.

2.

Understand the philosophy of I'dea Engineering and apply creative
rhinkin_gte::hniquesmidentif};englneeringprnhlems.[!ﬂiE]

Apply critical thinking, computational thinking, information evaluation,
and ethical use of Al to 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)

Identify rural development challenges and apply ethical field practices to
identify SDG-aligned, sustainable engineering solutions.(K3)

Evaluate Gram Panchayat governance, rural tech nologies, and government
schemes to develop sustainable community soluti ons.(K4)

Create and analyze real-world problems, user needs, and market
opportunitiestn formulate actionable problem statements. [IK4)

CO-PO, PSO MAPPING:
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SEMESTER - 1

COURSE CODE: LT |PICP C
24ENTP101 FUNCTIONAL LIFE SKILLS o

—

NPTEL CODE:

SYLLABUS VERSION 1.1 SDG NO. &

S

PRE-REQUISITE
COURSES

OBJECTIVES:
® Resolve common communication problems
® Observe the effectiveness of nonverbal messages
® Communicate precisely through the digital media
® Understand the importance of empathetic listening
® Explore reading and speaking processes

MODULE - | LISTENING 5
® Listening and comprehending
® Probing questions
® Barriers to listening
® Reflection from listening

MODULE - Il SPEECH MECHANICS : 5
® Pronunciation
® Enunciation
® Vocabula ry
® - Fluency
® Common errors

MODULE-1I1 READING SKILLS ' 5
® Technigues of effective reading

Kinds of reading

Gathering ideas and information from the text

Evaluating the ideas and information

Interpreting the text from multiple angles

Recommended in Board of Studies (BoS) Meeting No. L held on 3!
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MODULE - IV  EMOTIONAL INTELLIGENCE

Intro on Emotional Intelligence
Goal Setting

Positive Thinking

Stress Management

Time Management

MODULE - V PRESENTATION SKILLS

Types of presentations

Nonverbal communication

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

MODULE-VI  ARTICULATION ASPECTS

Perform exercises

Extempore

Monologues, Dialogues and Conversation
Feedback necessity

REFERENCES:

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

2. Effective Communication Skills Strategies for Success. Edited by Nitin
Bhatnagerand Mamta Bhatnager. 2023, Pearson
3. Technical Communication: Principles and Practice, Meenakshi Raman and
sangeeta Sharma. Oxford University Press, 2015

WEB REFERENCES:

1. htms:ffswayam,gnv.infnd1_nuc1?_h531..fprew.riew

|Syllabus,~ M._Tech. - CSE|

5

TOTAL : 30 PERIODS

2. https://www.myenglishpages.com/speaking/# gnogle vignette
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OUTCOMES:

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

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

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

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

CO-PO, PSOMAPPING:
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SEMESTER - 1

COURSE CODE: TAKE CHARGE : L|T|P|CP|C
i COLLEGE READINESS-1 |1 (00|10
el SYLLABUS VERSION 1.1 SDG NO. 4783111277
PRE-REQUISITE a

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
® TakeCharge of Your Time
® Activity on Taking Charge of Your Time

Reniendat b of Sties o ostiinse. & o I?EM
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MODULE-II

|EErl.ahu5..-'_"' M.Tech. - [:BE[

HEALTH & WELL-BEING

Take Charge of Your Health

® Activity on Taking Charge of Your Health

MODULE I

REFERENCE

1. Franklin Convey,

Education.

SOCIAL LIFE & RELATIONSHIPS
Take Charge of Your Social Life
Activity on Taking Charge of Your Social Life.

Take Charge College Readiness, Franklin Convey

Thisdivision is well aligned with curriculum design:
® Semesterl: Self-management and adjustmentto college [Modules I-111).

OUTCOMES:
Upon 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
academic responsibilities and personal well-being. [K3)

3. Demonstrate effective communication skills and re sponsible social
behaviour in diverse college environments, (K3)

CO-PO, MAPPING:
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SEMESTER - II

COURSE CODE: P ICP
24HSENZO1 PROFESSIONAL ENGLISH ~ ++ 7 {CP.C
!'PTE" o SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE T
COURSES
OBJECTIVES:
® Acquire technigues for comprehending and critically analyzing
passages

Improve the communicative competence
Enhance learners’ ability to read and write complex texts, summaries,
definitions and reports

® Write effective formal letters and reports

® Develop skills for preparing effective job application

MODULE -1 EFFECTIVE COMMUNICATION 6
Listening - Listening to conversations/documentaries - Speaking - making
conversations in real life occurrences - Reading - short stories, happenings -
Writing — autobiographical writing, preparation of checklist - communication
and types of communication - Language Development — subject - verb
agreement, commonly confused words - spellings

MODULE-IT BASICSOF TECHNICALWRITING 5
Listening - listening to advertisements and products - Speaking -
greetings/wishes/excuses and thanks - Reading - articles/novels - Writing -
summary of articles, writing modes, formats, compositions - Language
Development- reported speech, numerical adjectives

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

Recommended in Board of Studies (Bo5) Meeting No. 'é
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; ISyilabus /M.Tech. - CSE|
MODULE-IV DIVERSE WRITING SKILLS 5

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

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

MODULE-V1 LEXICALENHANCEMENT 4
Listening - technical and general talks - Speaking - oral presentation with
visual aids - Reading - successful stories/autobiographies - Writing - writing
blogs - Language Development - common errors in English, idiomatic
EXPressions
TOTAL: 30 PERIODS
TEXT BOOKS:
1. Board of editors, Fluency in English: A Course book for Engineering and
Technology. Orient Blackswan, Hyderabad 2016.
2. Raman, Meenakshi, Sharma. Sangeeta (2019). Professional English. Oxford
University Press.

REFERENCES:

1. Bailey, Stephen. Academic Writing: A Practical Guide for Students.
Routledge, New York, 2011,

Z. Raman, Meenakshi, Sharma, Sangeeta. Technical Communication.
Principles and Practice. Oxford University Press, New Delhi, 2014.

3. Muralikrishnan & Mishra Sunitha, Communication skills for Engineers 2nd
ed. Pearson, Tamil Nadu, India 2011. P. Kiranmai and Rajeevan, Geetha.
Basic Communication Skills, Foundation Books, New Delhi, 2013,

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

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

commen es i 9 3-",
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WEB REFERENCES:
L. https:/ fswayam.govin/nd1 noc20_hs21/preview

2. I'Irfps:f,."nptEl-&i'.'in,:"'::ﬂntent,-"'stm‘agﬂz,.r’h ptel_data3 /heml/mhrd/i ct/
text /109 106122 Alec1.pdf

3. https:/ ftakelessan s.com/fen-infsearch?service= English&sort=1&u trm_

ONLINE RESOURCES:
1. https://www.coursera.n rg/specializations/ improve-english?

2, https:ﬁwwwﬂuEntu.cum,fhlug_ﬁeduramraengiish;‘husiness-Eng]jsh—
conversation-topics

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

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

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

3. Construct feasibility reports, accident re ports, survey reports, and meeti ng
minutes using appropriate farmats. (K3)

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

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

6. Apply communication strategies to express opinions effectively in both
oral and written forms, [K3)

CO-PO, PSO MAPPING:
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SEMESTER - II
COURSE CODE: LIT|PICPIC
24BSMAZ201 DISCRETE STRUCTURES 311101 %1%
I

NEHL e SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE i A
COURSES
OBJECTIVES:
® Tounderstand the fundamental concepts of logic, rules of inference, and

quantifiers.
® To learn the principles of mathematical induction, permutations, and

combinations.

To gainknowledge of groups and normal subgroups in abstract algebra.

® To develop graph algorithms using the foundational concepts of graph
theory.

® To understand the concepts of lattices and Boolean algebra and their
applications,

MODULE-I  LOGICS 9
Basic Connectives - Truth Tables - Logical Equivalence - The Laws of Logic-
Logical Implications - Normal Forms - Rules of Inference — The use of
Quantifiers.

MODULE-IT COMBINATORICS 9

The Principles of Mathematical Induction - Basic counting techniques -
Inclusion and exclusion - Pigeonhole principle - Permutation - Combination.

MODULE-III ALGEBRAICSTRUCTURES WITH ONE BINARY

OPERATION 12
Semi Groups- Monoids- Groups - Subgroups - Cosets- Normal subgroups
-Lagrange'stheorem.

MODUL-IV GRAPHS 12

Graphs - Definition -Special types of Graphs- Matrix representation of Graphs -
Graph isomorphism- Path, Cycle, Connectivity - Eulerian and Hamiltonian
Graphs.
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MODULE-V  LATTICES 9
Partial ordering - Posets - Lattices as Posets - Properties of lattices - Lattices as
algebraic systems - Sub lattices - Direct product and homomorphism - Some
special lattices.,

MODULE-VI BOOLEAN ALGEBRA 9
Boolean Algebra - Definition - Identities of Boolean Algebra -Demorgan's
laws.

TOTAL: 60 PERIODS
TEXTBOOKS:

1. Discrete Mathematics and its Applications: with Combinatorics and Graph
Theory, Kenneth H. Rosen, 7th Edition, Tata McGraw -Hill Education Pvt.
Ltd., 2015.

z. Discrete Mathematical Structure with Applications to Computer Science”
J.E. Tremblay and R. Manohar, Reprint, McGraw-Hill Education (India),
1997,

REFERENCES:

1. Discrete Mathematics with Applications, Susanna &, Epp, 4th edition,
Brooks/Cole, Cengage Learning, 2010.

2. Discrete Mathematics, Norman L. Biggs, 2nd Edition, Oxford University
Press, 2002,

3. Discrete Mathematics, Seymour Lipschutz, Mare Lipson, Schaum's Outlines
Series, 3rd edition, McGraw-Hill Eduy cation, 2009,

4. Elements of Discrete Mathematics: A Computer Oriented Approach, C. L.
Livand D, P Mohapatra, 4th Editi on, Tata McGraw -Hill Education Pvt. Lid.,
2012

WEB REFERENCES:

1. https://web.stanford.edu /class/cs103x /es103x-notes.pdf

; hl:tps:Hm«rw.cs.mrnelI.edu,ﬂ’-—rafaelfdiscrnath.pdf

3. http://home.iitkac.in/~arlal fbook/mth202.pdf

4. https:j‘fdrive.gnngie,cumfﬁlefdfI-Pq MUlqDim1-AHQK5_zL.34197zH
VIW15 /view
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;DNLENE RESOURSES:

L.

https: //nptel.acin/courses/106106183

2. https://www.youtube.com/watch?v=xl1UFkMKSB3Y&list=PLOB&2D1A
047252D20

3. https://www.youtube.com/watch?v=4LITms{D54Y&list=PLEAYkSg4u
SQ2Wic_ 14QEZUSRdx2ZcFzi0&index=13

4, hLlp:e:f,-’www.}'autuh&.uunl,-’wum]?v:1'HﬁEH}'}:ﬁHjﬂ&list=FLwdnzl‘LfElug
oVEVxCTI45pDVM 1laoYoMH

5. https://www.youtube.com fwatch?v=rdXw 7Ps9vxc&list=PLHXZ900Q0G
MgxerskB8fUxiUMSIx0DBgsKZS

COURSEOUTCOMES:

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

1. Construct mathematical arguments using logical connectives, quantifiers
and verify the correctness of an argument using symbolic logic, truth
tables. (K3]

2. Apply counting principle and mathematical induction to solve
combinatorial problems. (K3)

3. Explain the fundamental concepts of algebraic structures such as groups
and Boolean algebra. (K3)

4. [lustrate the concepts ofgraphs. (K3)

5. Apply the concepts of Lattices in the field of computer science. (K3)

6. Apply the concepts of Boolean algebrain logical circuits, (K3)

CO-PO,MAPPING:
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SEMESTER - 11

Eﬂmpsz CODE: PHYSICS FOR LIT|P FI‘.'.F'P C |
SMELES INFORMATION SCIENCE ijolo[3]|3]
}
prrL L SYLLABUS VERSION 11 SDG NO. 4,7,9, 11
| FRE-REQUISITE
| COURSES ;
OBJECTIVES:
® Toacguaintthe electrical properties of materials,
® Toenlighten the basic principles of semiconductor physics.
® Tobecome proficientin magnetic materials.
® Toacquaintthe basics of superconductingand optical materials.
® Toacquire the basicworking of nanoelectronic devices,
® Tounderstand the basics of quantum computing.

MODULE-I CONDUCTING MATERIALS 8

Classical free electron theory - Expression for electrical conductivity - Thermal
conductivity expression - Wiedemann-Franz law - Success and failures -
Fermi- Dirac statistics - Density of energy states - Electron in periodic potential
- Energy bands in solids - Electron effective mass - Concept of hole,

MODULE-1I SEMICONDUCTOR MATERIALS 7

Direct and indirect band gap semiconductors - Intrinsic Semiconductors -
Carrier concentration in intrinsic semiconductors - Extrinsic semiconductors
- Carrier concentration in N-type & P-type semiconductors - Variation of
carrier concentration with temperature - Variation of Fermi level with
temperature and impurity concentration - Carrier transport in
Semiconductor: random motion, drift, mobility and diffusion - Hall effect and
devices,

MODULE-III MAGNETIC PROPERTIES OF MATERIALS 8

Magnetic dipole moment - atomic magnetic moments - magnetic permeability
and susceptibility - Magnetic material classification: diamagnetism -
paramagnetism - ferromagngtism - antiferromagnetism - ferrimagnetism -
Ferromagnetism: Domain Theory - M versus H behaviour - Hard and soft
magnetic materials - applications - Magnetic principle in computer data

storage - Magnetichard disc - GMR sensor.
Recommended in Board of Studies (BoS) Meeting Hm_L held on i’@
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MODULE-IV SUPERCONDUCTING & OPTICAL PROPERTIES OF

MATERIALS 7
Superconductivity - Type-i and Type-Il superconductors - Properties and
applications - Classification of optical materials - Absorption and emission of
light in metals, semiconductors and insulators - Carrier generation and
recombination processes - Solar cell - LED - Organic LED - Optical data storage
techniquesand devices.

MODULE-V NANODEVICES 8

Introduction - Size dependence of Fermi energy - Quantum confinement -
Quantum structures - Density of states in quantum well, quantum wire and
quantum dot structure - Band sap of nanomaterials - Tunneling: 'sing]u
electron phenomena and single electron transistor - Quantum dot laser -
Carbonnanotubes: Propertiesand applications.

MODULE-VI QUANTUM COMPUTING 7

Quantum system for information processing - quantum states - classical bits -
quantum bits ar qubits - multiple qubits — Bloch sphere - Superposition -
Entanglement - quantum gates - CNOT gate - Types of Quantum Computer:
Quantum Annealer- Analog Quantum- Universal Quantum.

TOTAL: 45 PERIODS

TEXTBOOKS
1. JaspritSingh, “Semiconductor Devices: Basic Prin ciples”, Wiley 2012,

2. Kasap, 8.0, "Principles of Electronic Materials and Devi ces”, McGraw- Hill
Education, 2017.

3. Kittel, C, "Introduction to Solid State Physics’, Wiley, 2018.
4. 5.0.Pillai, "Solid State Physics, New Academic Science”, 2017.

5. D.K.Bhattacharya & Poonam Tandon,, * Physics for Information Science and
Electronics Engineering”, Oxford Higher Education®. 2017,

REFERENCES:
L. Garcia, N. & Damask. A, "Physics for Computer Science Students”
Springer-Verlag, 2012,

2. Hanson, G.W, “Fundamentals of Nanoelectronics” Pearson Education,
2009.

3. Rogers, B, Adams, |. & Pennathur, S., “Nanotechnology: Understanding
Small Systems”, CRC Press, 2014,

I
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COURSE OUTCOMES:
Upon completion of the course, the student should be able to;

1.

Explore the basic concepts of the free electron theory of solids and apply it
to determine the conducting properties, carrier concentration and
effective mass ofan electron in conductors (K3)

Analyze the band structures and carrier concentrations of semiconductors,
study their variations with temperature, and examine carrier transport
mechanisms (K4

Have an insight into the different types of magnetic materials and magnetic
data storage device (K3)

Analyze the properties of superconductors and optical interactions in
materials and explain the working of optoelectronic and optical storage
devices [K4)

Hustrate quantum confinement and quantum structures, analyze the
working principles of quantum devices, and explore the applications of
carbon nanotubes (K3)

Apply the basic concepts of quantum computing to demaonstrate the
operation of quantum gates and the farmation of entangled states (K3)

CO-PO, MAPPING:
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SEMESTER - 11
COURSE CODE: | DIGITAL DESIGN AND COMPUTER [L|T|P cP| C
24CSPW207 ORGANIZATION WITH LABORATORY 3| 0(2]5 {n
WESELGORE: SYLLABUS VERSION 1. 506 NO. 4
PRE-REQUISITE :
COURSES N |
OBJECTIVES:

® Toacquire the knowledge in digital fundamentals and its ‘
simplification methods.

® Tofamiliarize the design of various combinational digital circuits
using logic gates,

® Torealize various sequential circuits using flip flops,

®* Tounderstand the basic structure, operations along with
implementation of fixed point and floati ng-point arithmetic
operations.

® To study the design of data path unit and control unit for Processors
and introduce the parallel processin g technigues.

® To understand the concept of various memories and interfacing.

MODULE-1 BOOLEAN ALGEBRA AND LOGIC GATES 8

Digital Systems - Mumber-base conversians - Complements of Numbers -
Binary Codes- Boolean Algebra and Lo gic Gates - Theorems and Pro perties of
Boolean Algebra - Boolean Functions - Canonical and Standard Forms -
Digital Logic Gates - Gate-Level Minimization - The Map Method - Four-
Variable K-Map - NAND and NOR Implementations,

MODULE-II  COMBINATIONAL LOGIC 7

Combinational Circuits - Analysis and Design Procedures - Binary Adder
Subtractor - Decimal Adder - Binary Multiplier - Magnitude Comparator -
Decoders - Encoders - Multiplexers.

MODULE-1I1 SYNCHRONOUS SEQUENTIALLOGIC 8

Sequential Circuits - Storage Elements: Latches, Flip-Flops - Analysis of
Clocked Sequential Circuits - State Reduction and Assignment - Design
Procedure - Registersand Counters

Recommended in Board of Studies (BoS) Meeting No. .6 held gn _A1]
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MODULE-TV  BASICSTRUCTURE AND ARIT HMETICOPERATIONS 7
Functional Units - Basic Operational Concepts - Performance- MIPS
Addressing-Addition and Subtractlon - Multiplication - Division - Floating
Hoint Representation - Floating Point Operations

MODULE-V  PROCESSOR, CONTROL UNITAND PARALLELISM f
Building a Datapath- Pipelining-Pipelined datapath and control - Handling
Data Hazards & Control Hazards-Parallel processing challenges - Flynn's
classification - SISD, MIMD, SIM D, 5PMD, and Vector Architectures - Hardware
multithreading- Multi-core processors-Introduction to Graphics Processing
Units, Clusters, Warehouse Scale Computers and other Message-Passing
Multiprocessors.

MODULE-VI MEMORY &1/0 SYSTEMS 7

Memory Hierarchy - memaory technologies - cache memory - Measuring and
Improving Cache Performance - Virtual m emory, TLB's - Accessing 1/0
Devices - Interrupts - Direct Mem ory Access - Bus structure - Bus operation -
Arbitration - Interface circuits - USH

Listof Experiments: 15
Implementation of Boolean expression using logic gates,

Design of Adders

Design of Subtractors,

Design of Multiplexers &D emultiplexers.

Design of Encoders and Decoders.

Implementation ofa boolean fanetion using a multiplexer.

Verification of truth-tables of different types of flip-flops

Designand implementation of shift registers

Designand implementation of counters

e B L U

TOTAL: 60 PERIODS

LAB REQUIREMENTS:

HARDWARE:

DIGITAL TRAINER KITS

DIGITAL IC’s required for the experiments in sufficient numbers
SOFTWARE:

HDL, Verilog simulator
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TEXT BROOKS:

:

M. Morris R. Mano, Michael D, Ciletti, “Digital Design: With an
Introduction to the Verilog HDL, VHDL, and SystemVerilog", 6th Edition,
Pearson Education, 2017,

£. David A. Patterson and John L. Hennessy, Computer Organization and
Design: The Hardware /Software Interface, Fifth Edition, Morgan
Kaufmann / Elsevier, 2014.

3. Carl Hamacher, Zvonke Vranesic, Safwat Zaky and Naraig Manjikian,
Computer Organization and Embedded Systems, Sixth Edition, Tata
McGraw Hill, 201 2.

REFERENCES:

1. G.K. Kharate, "Digital Electronics”, Oxford University Press, 2010.

2. ]ohn F. Wakerly, "Digital Design Principles and Practices”, Fifth Edition.
Pearson Education, 2017,

3. William Stallings, “Computer Organization and Architecture — Designing
for Performance”, Eighth Edition, Pearson Education, 2010.

4. ]John L. Hennessey and David A. Patterson, “Computer Architecture — A
Quantitative Approach”, Morgan Kaufmann, Elsevier Publishers, Fifth
Edition, 2012,

OUTCOMES:

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

1. Make use of Boolean algebra and number systems to simplify Boolean
expressions through Karnaugh Maps (K-Map).(K3)

2. Construct various combinational logic circuits based on given functional
requirements, [K3)

3. Analyze the operation and behavior of synchronous sequential logic
circuits under differentinput conditions. (K4)

4. Implement arithmetic operations and floating-point computations using
the basic structural units and operational concepts of a computer
system. (K3)

5. Demonstrate the roles of hardware components and memory unitsin a
computer system. (K3)

6. Utlize knowledge of computer hardware and memory arganization to

relate components to their specific functions. (K3)

Board of Studies
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CO - PO, PSO MAPPING:
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SEMESTER - 11

COURSE CODE: LIT|PlcP C
SHSTAZO4 TAMILS AND TECHNOLOGY |2 I
VL SO0 SYLLABUS VERSION 11 SDG NO. &
PRE-REQUISITE -
COURSES
OBJECTIVES:

® Tounderstand the techniques that help for a better livelihood
* To Identify the methods used for scientific Tamil computing

MNUG-|  GEFa wHpb uTmeang Gl ORI Lith
&g sragdls Gneag Glgimpley - unﬂﬁ Glsmpfsim i - sy Hauy
LismiTL el - LirsonTL missatish e (B e,

UNIT-l WEAVING ANDPOTTERY (CERAMIC) TECHNOLOGY 5
Weaving Industry during Sangam Age - Ceramic technology - Black and Red-ware Potleries
(BRW)- Graffiti on Potieries.

SiE -l smissTUaIg AILIL ST

smis sradhdle sugammuiy WN@ILD S (B0 e SaT e & Hra s e
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UNIT-lL SANGAMAGE DESIGNS 5
Designing and Structural construction - House & Designs in household materials during
Sangam Age - Building materials and Hero slones of Sangam age- Details of Stage
Constructions in Silappathikaram

g -l vyrisraoslp § Csmflemiu

LoLsisuLyT &l MUREETRLE, Gamallasenn - GarpisnsugglGugmiGaruls et
whpd dm auflur GE&sanss - prussterasGsniisnt - ol
sLLmulyser undl gyflsn, wger darrld sibwet speuwd whmi
glmpusnan prusst wenrsd - Gelwrn Galbes - GAlea sragdd
Gl mrmaruls Fetar-srrmbenflés p & smeu.

UNIT-Il  ANCIENT CONSTRUCTION TECHNOLOGY 5
Sculptures and Temples of Mamallapuram - Great Temples of Cholas and ofher worship
places - Temples of Nayaka Period - Type study (Madurai Meenakshi Temple}- Thirumalai
Nayakar Mahal - Chelti Nadu Houses> Indo - Saracenic architecture at Madras during
British Period.

Si0G- IV 2 Hug$ls GlsmyfledpC U

alust &S soo -2 Gorsdud -Goius Qsmilsrma Gy
2_(ThE{EhS60, §Tds(F - QuIT 0N Mid-& ot musarn & Gy Wwhmid S nTemUmissT -
TRTGUOTILIMRIG AT &) & &g 60 - Lo6wT] sur & gih Gsmplhermasar - sauamflsst,
senemy Loaaflser - & (Hios ol S Lostflear -sTaii gt Rese -
Gigmsbablusie marmiset - fladiuglan &6l wa saflar wmeser,

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

20 -V Galarmantsnio whpih Briursang Clamflsg b

Djsmeo, sy, @erisat, wWEE - CamyiaTad@ublsgnodar (pddludgnmb -
srapmL ugroflly - &reEaL eSS Saig e s s0uL L s s -
Griarremtamn whgh Gaernsmienad snihs HewsiunGesdt- sLshent oyfla) -
Waireuemid - wpshg wimd phmdgailaan - Cummsd @hlés uamiaw
Sifila - yyblejent sppain.

UNIT-V AGRICULTURE AND IRRIGATION TECHNOLOGY 5
Dam, Tank, Ponds, Sluice, Significance of KumizhiThoompu of Chola Period> Animal

Husbandry - Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of
Sea - Fisheries - Pearl - Conch diving -Ancient Knowledge of Ocean - Knowledge Specific

Society.
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Sug-Vl  suflallue) gl e g s0lp
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UNIT-VI SCIENTIFIC TAMIL & TAMIL COMPUTING 5

Development of Scientific Tamil - Tamil computing - Digilalization of Tamil Books -

Development of Tamil Software - Tamil Virtual Academy -Tamil Digital Library - Online Tamil

Dictionaries - Sorkuvai Project,

TOTAL: 30 PERIODS

TEXT-CUM-REFERENCE BOOKS

1. sblps arorg _ weeend uemiunGln _ Gs.Ca. eiemst (Elsuafluiip
SUPET G UTL 76 Wi sssiluls Lsnilssi LML)

2, ﬁll}fgﬁuﬁﬁ siblp __ pememauit Gev. gk (el srr Ly &)

3 Sy wasns EEsmmuis snmsms ESF mraflan (Qardabius
gismm Glsuafluiig)

4. GQummens  oympriesny mraflad (@arsodus senp GeuathiE)

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

6. Social Life of the Tamils - The Classical Period (Dr.8.Singaravelu) (Published by:
International Institute of Tamil Studies.

7. Historical Heritage of the Tamils {Dr.5.V.Subatamanian> Dr.K.D. Thirunavukkarasu)
|Published by: International Institute of Tamil Studies).

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

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

10.  Studies in the History of India with Special Referance to Tamil Nadu (Dr.K_K Pillay)
(Published by: The Author)

1. Porunai Civilization (Jointly Published by: Department of Archasology & Tamil Nadu
Text Book and Educational Services Corparations Tamil Madu)

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

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

1. smasTa Gnsa) wHmn urmers@smblip unsmed uhd 2yl g
(Bl ot s 5 61
To learn about the weaving and poliery (ceramic) technologies during the Sangam
Age.(K2)

2. FRSETOMgUEWLIYSE gl S0 (5o s sl Uil gl
Gl et s, 61
To understand the designs and struclural constructions during the Sangam
penod.(K2)

3. UL &Te &L pL & sasouflat iy us s WHMID S gL Eulp
EUSMLOLILIBEM AT Sy 17 716,
To explore the techniques and architectural patters of ancient Tamil structures. (K2)

4. spuhdl wnmis 2 GenmalueGsmfione mismen ummbl oy,
To gain knowledge on manufacturing and melallurgical technologies of ancient
Tamils.(K3) & -

5. Geusnmewieni, Firlursann whmn sLsber SUBIL UMssmaTL L)
Sirblehgi Qi o1 6.
To understand agricultural> irrigation> and marine technologies of ancient Tamil
society,(K3)

6. syfleflusigby wigt swfssbifaamisfmugn st s
LeLsoT LT (Blaseman uith L) Glas et i g,
To understand the development of Scientific Tamil and its applications in Tamil
computing.(K3)

CO-PO, PSO MAPPING:;
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SEMESTER - 11

. Wl

WCSPCION PYTHON FOR DATA SCIENCE =1+ [€PIC

3|1 tﬂ 4 | &

o s SYLLABUS VERSION 1.1 SDG NO.4 & 9
PRE-REQUISITE CSPTIN

COURSES |

OBJECTIVES:

® To learn the core programming basics required for Data Science using
Prthonlanguage.

® Todevelop simple Python programs with conditionals and loaps.
To gain knowledge on Data Science modules NumPy, SciPy and Matplotlib
® Toacquire skillsin data preparatoryand preprocessing steps

MODULE-1  BASICSOFPYTHON PROGRAMMING 8

Introduction to Python- Features, Identifiers, Reserved words, Indentation,
Lomments, Built-in Data types and their Methods: Strings, List, Tuples,
Dictionary, Set - Type Conversion Operators. Decision Making- Looping- Loop
Control statement- Math and Random number functions. User defined
functions - function arguments & its types.

MODULE-II  FILES, EXCEPTIONS, OOPS CONCEPTS 8

User defined Modules and Packages in Python- Files: File manipulations, File
and Directory related methods - Python Exception Handling. O0Ps Con cepts -
Class and Objects, Constructors - Data hiding- Data Abstraction- Inheritance

MODULE-III DATA SCIENCE AND DESCRIPTIVE STATISTICS a

Need for data science-Benefits and uses- Facets of Data - Data science process
Setting the Research goal-Retrieving Data -Cleansing, integrating and
transforming data-Exploratory Data analysis- Data measurement scale- Data
descriptive statistics (Measures of central tendency, dispersion/variation,
measure of location, Shape and symmetry)-Understanding Python's role in
datascience, :

Recommended in Board of Studies (BoS) Meeting No. __] hetdon _!d-5-2L
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MODULE-1IV. INTRODUCTION TONUMPY 7

NumPy Basics: Arrays and Vectorized Computation - The NumPy ndarray
Creating ndarrays - Data Types for ndarrays - Arithmetic with NumPy Arrays -
Basic Indexing and Slicing - Boolean Indexing-Transposing Arrays and
Swapping Axes. Universal Functions: Fast Element -Wise Array Functions -
Mathematicaland Statistical Methods-Sorting- Unique and Other Set Logic

MODULE-V  DATA MANIPULATION WITH PANDAS 7
Introduction to pandas Data Structures: Series, Data Frame, Essential
Functionality: Dropping Entries Indexing, Selection, and Filtering- Function
Application and Mapping-Sorting and Ranking. Summarizing and Computing
Descriptive Statistics- Unique Values, Value Counts, and Membership.
Readingand Writing Data in Text Format.

MODULE-VI DATA CLEANING, PREPARATION AND VISUALIZATION 7

Data Cleaningand Preparation: Handling Missing Data - Data Transformation:
Removing Duplicates, Transforming Data Using a Function or Mapping,
Replacing Values, Detecting and Filtering Outliers- String Manipulation:
Vectorized String Functions in pandas. Plotting with pandas: Line Plots, Bar
Plots, Histograms and Density Plots, Seatter or Point Plots,

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Y. Daniel Liang, “Introduction to Programming using Python", Pearson, Znd
Edition, 2021,

2. Wes McKinney, “Python for Data Analysis: Data Wrangling with Pandas,
NumPy,and IPython",0'Reilly, 2nd Edition,2018,

3. Jake VanderPlas, “Python Data Science Handbook: Essential Tools for
Working with Data”, O'Reilly, 2017,

4. Davy Cielen,Arno D.B.Meysman and Mo Mohamed Ali"Intreducing Data
Science’,Manning Publications, 2016,

REFERENCES:
1. Wesley |. Chun, "Core Python Program ming”, Prentice Hall, 2006.
2. Mark Lutz, "Learning Python”, O'Reilly, 4th Edition, 2009,
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WEBREFERENCES :
1. https://fwww.edx.org/course,/python -basics-for-data-science
2, https:/ /www.edx.org/course fanalyzing -data-with-python

3. hups:/fwww.courseraorg/learn/python -plotting?specialization=data -
science- python 4. https:/ /www.programmer-books.com/introducing -
tlata-science-pdf/

COURSE OUTCOMES:

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

1. Identify the need for data science and solve basic problems using Python
built-in data types and their methods. (K3)

2. Develop an application with user-defined modules and packages using
DOF concept (K3)

3. Analyze real-world problems to identify appropriate data science
processes, including data collection, preprocessing, and exploratory
analysis, (K4)

4. Apply NumPy array operations to perform numerical computations and
analyze multidimensional data efficiently. (K3)

5. Apply powerful data manipulations using Pandas. (K3)

6. Examine datasets using data cleaning, preprocessing, and visualization
techniques with pandas. (K4)

CO-PO, MAPPING:
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SEMESTER - II y

COURSE CODE; LIT|P|CP|C
26HSNC201 NCC COURSE LEVEL 1 2l 0l0l210
A SYLLABUS VERSION 1.1 SDG ND. 4
PRE-REQUISITE

COURSES
ARMYWING
NCCGENERAL 6
NCC1  Aims, Objectives & Organization of NCC 1
NCCZ  Incentives 2
NCC3  Dutiesof NCC Cadet 1
NCC4  NCCCamps: Types & Conducl 2
NATIONALINTEGRATION AND AWARENESS 4
NIl National Integration: Importance & Necessity 1
Ni2 Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCC in Nation Building 1
NI 4 Threats to National Security 1

PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thi nking,

Decision Making and Problem Solving 2
P2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation,

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

Contribution of Youth 4
954 Protection of Children and Women Safety 1

7 skl
..—'-"-'i' 1
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855 Road / Rail Travel Safety 1
556 New Initiatives 2
857 Cyber and Mobile Security Awareness 1
TOTAL: 30 PERIODS

NAVALWING
NCCGENERAL b
NCC1  Aims,Objectives & Organization of NCC 1
NCC2  Incentives 2
NCC3  Duties of NCC Cadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NI1 National Integration: Importance & Necessity 1
NI Z Factors Affecting National Integration 1
NI 3 Unity in Diversity & Role of NCCin Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking,

Decision Makingand Problem Solving 2
PDz 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, Jhasi Ki Rani 2
SOCTALSERVICEAND COMMUNITY DEVELOPMENT 8
351 Basics, Rural Development Programmes, NGOs,

Contribution of Youth 3
S54 Protection of Children and Women Safety 1
535 Road / Rail Travel Safety 1
556 New Initiatives 2
557 Cyber and Mobile Security Awareness 1
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ARMY WING
NCCGENERAL b
NCC1  Aims, Objectives & Organization of NCC 1
NCC2  Incentives 2
NCC3  Dutiesof NCC Cadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NIl National Integration: Importance & Necessity ]
NI2 Factors Affecting National Integration 1
NI3 Unityin Diversity & Role of NCCin Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking,

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

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

Contribution of Youth 3
554 Protection of Children and Women Safety 1
355 Road / Rail Travel Safety 1
S56 New Initiatives 2
557 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS
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SEMESTER - 11
COURSE CODE: PYTHON FOR ‘LT |P '::P1c
24CSPL20Y DATA SCIENCE LABORATORY | 0| 0 |4 | 4 |2
NPTEL ConE: SYLLABUS VERSION 1.1 SDG NO. 4 & 9
PRE-REQUISITE )
COURSES
OBJECTIVES:

® Todevelop Python programming skills using fundamental programming
constructs, functions, strings, collections, and exception handling,

® Toapply Object-Oriented Programming concepts such as classes, objects,
abstraction, encapsulation, and packages in Python.

® To perform numerical computations and array manipulations using the
NumPy library.
® Toanalyze preprocess,and manipulate datasets using the Pandaslibrary.

® To visualize data using various plots for effective interpretation and
decision-making,

LIST OF EXPERIMENTS:
1. Writea program to compute the GCD of Two Numbers
z. Find themaximum and minimum ofa list of Numbers
3. Write a Python program to perform the following operations on the given
string
a] Countthe number of words in the given String
b) Countthe number of Vowels in the given § tring
c) Capitalize the first character of each word

4. Write a python program using dictionary to store student marks and find
highest mark

. Find the most frequent words in a text from a file

6.  Write aprogram to implem entException Handling for License Process

7. Write aprogram toimplementClasses and Objects for a Student class

8. Createpackages and import modules from packages

9.  Writeaprogram to implement OOP concept - Data hiding

10. Writeaprogram toimplement Q0P co ncept - Data abstraction

11. Write a program to handle numerical operations using math and random

number functions
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|Syllabus /M.Tech. - CSE]

Createuser-defined functions with different types of function arguments,
Create NumPy arrays from Python Data Structures, Intrinsic NumPy
objects and Random functions.

Manipulation of NumPy arrays- Indexing, Slicing, Reshaping, Joining and
Splitting,

15, Create Pandas Series and DataFrame from wr'ml.m'inpur_s.
16. Importany CSVfileto Pandas DataFrame and perform the following:
a) Visualize the firstand last 10 records
b} Getthe shape, index and column dertails
c) Select/Delete the records (rows) /columns based on conditions.
d) Performranking and sorting operations,
e) Dorequired statistical operations on the given calumns.
f) Find the count and uniqueness of the given categorical values,
g] Rename single /multiple columns
17. Importany CSV file to Pandas Data Frame and perform the following:
a) Handle missing data by detecting and dropping/ filling missing values.
b) Transform data using apply () and map() method
c) Detectand filter outliers.
d) Perform Vectorized String operations on Pandas Series.
e) Visualize data using Line Plots, Bar Plots, Histograms, Density Plots and
Scatter Plots.
LABREQUIREMENTS:
Software

Python 3.x (Latest Stable Version]
Visual Studio Code / PyCharm Community Edition / IDLE

Python Libraries:

a) NumPy ;
b) Pandas

c) Matplotlib

d) (Optional) SciPy

TOTAL: 45 PERIODS
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OUTCOMES:

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

1. Apply Python programming constructs including strings, lists, '
dictionaries, functions, file handling, and exception handling to develop
simple applications(K3)

2. Apply object-oriented programming concepts such as classes, abjects,
packages,abstraction, and data hiding to develop Python applications.[K3)

3. Apply Pandas and Numpy techniques to import, preprocess, manipulate,
analyze, and visualize datasets using statistical and graphical
methods. (K3)

CO-PO, MAPPING:
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SEMESTER - 11

COURSE CODE: LIT|P|CPC
24BSPL103 PHYSICS LABORATORY 8 i tats
SR SO0 SYLLABUS VERSION 11 SDG NO. 4,611,128.17
PRE-REQUISITE .
COURSES
OBJECTIVES:

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

® Study the thermal conductivity of a bad conductor.
® Verily experimentally the elastic properties of materials,

Sl.No. Name ofthe Experiment
1 (a) Determination of wavelength of Laser

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

(¢) Determination of particle size using a laser source,

Recommended in Board of Studies (BoS) Meeting No. _L hw

| 60 | Chairman

Board of Studies
Department of Humanties & Sciencas
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2 Determination of thermal conductivity of a had conductor - Lee's Disc
method.

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

4 Determination of the period of oscillation of a given torsional

pendulum for a fixedlength and find the rigidity modulus of the wire.
Find out the thickness af the given wire by the air wedge method.
Calculationoflattice cell parameter - X-ray diffraction method.
Determination of Planck's constant,
Determination of wavelength of mercury spectrum - spectrometer
grating.

9 Determination of velocity of sound and compressibility of liguid -

Ultrasonic Interferometer,

10 Determination ofthe band gapofasemiconductor,

11 Determination of the Hall coefficient by the Hall effectexperiment.

12 Determination ofsolarcell characteristics.

03 =1 v th

TOTAL: 30 PERIODS
TEXTBOOK:
1. Engineering Physics Lab, Dr.G. SenthilKumar, VRB publishers. (2019)
2.  Engineering Physics Practical, Dx. B Mani, Dhanam Publications, (2020}

OUTCOMES:

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

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

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

CO-POMAPPING -
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SEMESTER - 11

| i
 COURSE CODE: IDEA ENGINEERING LIT|P|CPC|
LAEATe LABORATORY - i 0(0[2]|2(1]
i SYLLABUS VERSION 1.1 5DG NO. 1-17
PRE-REQUISITE 2

COURSES

OBJECTIVES:

®  Applyrapidideation, 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 propositions,
and achieve product-market fit,

® Explore innovation management through case studies, technology
cemmercialization, and entrepreneurial ecosystems.

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

® Designsustainable, future-ready solutions using human-Al collaboration,
regenerative innovation, and systems thinking aligned with UN SDGs.

MODULE-1I TECHNIQUESFOR RAPID IDEATION 5

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

MODULE-1I TECHNICAL DRAWING AND VISUALISATION 5

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

MODULE -1 VALUE PROPOSITION FIT 4

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

MODULE-IV 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 ANDFUNDING THE IDEA 4
Introduction to Protecting and Funding innovative ldeas - Importance of
Protecting Startup Ideas and Innovations - Fundamentals of Intellectual
Property Rights (IPR] - Patents: Concepts, Types, and Patent Filing Process -
Trademarks, Copyrights, Trade Secrets, and Non-Disclosure Agreements
[NDAs) - Technology Transfer and Intellectual Property Commercialisation -
Startup Funding Sources and Stages of Funding - Institutional, State, National,
and International Funding Opportunities - Role of Incubators, Accelerators,
Angel Investors, and Venture Capital - Government Grants and Innovation
Support Programmes - Commercialisation Strategies for Innovative Products
and Services - Case Studies, Best Practices, and Practical Exercises

MODULE- VI FUTURE OF IDEA ENGINEERING 4

Future of Idea Engineering - Human-Al Co-Creation and Responsible
Innovation - Resilience Engineering - Linear, Circular, and Regenerative
Innovation - Collective Action, Collaboration, and Global Partnerships -
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Customer [dentification, Buyers vs Users, and Customer Personas - Innovation
Case Studies and Sustainable Impact

26 + 4 (village visit) TOTAL: 30 PERIODS

TEXT BOOKS:

1. https:/ /wwwiindia.govin /services

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

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

4. https://sdgknowledgehub.undp.org.in/tag/lsdg/

5. https://www.tnrd.tn.govin fconstitutionalprovision.html# 1

WEB REFERENCES

1. UN Sustainable Development Goals

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

OUTCOMES:
Uponcompletion ofthe course, the student will be able to:

1. Apply rapid ideation technigues, 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 propesitions, and product-market fitusing
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)

5. Evaluate IPR protection and funding mechanisms for startup ideas.(K3]

6. Design sustainable and future-ready innovation solutions by integrating
human-Al collaboration, regenerative innovation, resilience engineering,
and global partnership principles.(K4)
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SEMESTER - 11
COURSE CODE; LIT|[P|CP|C
24ENTP201 DIGITAL DYNAMICS 1lol1l20
i SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE .
COURSES
OBJECTIVES:
® Explore online communication
® Master computing skills
® Use virtual platforms
® Understand digital ethics and cyber security
® (Observe and follow do's and don'ts
MODULE -1 DIGITAL CULTURE AND SOCIETY 6

Adaptingto changes- Digital migrants to Digital citizens
Importance in today’s digital landscape

Digital identity and self- presentation

Online communities and forums

Digital divide and consequences

Online collaboration and collective action
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MODULE- 11 DIGITALLITERACY AND ACCESS TO TECHNOLOGY 5
Computer skills
Social and cultural understanding
Social media ca mpaign and Activism
Netiquettes
Trending Technologies
Digital tools and softwares

MODULE-IIT DIGITALETHICS 3
Digital ethics and moral panics

Theartofprotecting secrets / Digital footprints

Overview of digital tools

MODULE-IV CYBER SECURITY 3
Threats, vulnerability and consequences

Data making and usage practice

Importance of security

MODULE-V DIGITAL NETWORKING T
Remote work and virtual teams

Authenticity in digital interactions

Engaging content creation

Tools and and technigues forinsightful usage

Balancingonline and offline interactions

Collaboration for 1 esearch 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
innovation
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Standards Formulation Process and Challen ges:

Objectives, roles and functions of BIS, Bureau of Indian Standards Act, IS0/ 1EC
Directives
WTO Good Practices for Standardization

World ol Standards:

Impertant Indian and International Standards
TOTAL: 30 PERIODS

REFERENCES:

1. Communication Skillsand SoftSkills - an Integrated Approach. Edited by E.
Sureshkumar, P. Sreehariand . Savithri, Pearson.

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

WEB REFERENCES:

1. https://swayam.govin/ndl_nocl9 hs31/preview

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

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

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

CO-PO, PSOMAPPING:
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SEMESTER - II

COURSE CODE: TAKE CHARGE : |7 |plep[c]

i, COLLEGE READINESS - Ii |1/0of1]0
!

il SYLLABUS VERSION 1.1 ' 5DG NO. 4

PRE-REQUISITE

COURSES

OBJECTIVES:

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

MODULE- 1V CONTRIBUTION & LEARNING SKILLS
® Take Charge of Your Contribution
® Take Charge of Your Learning
® Activity on Taking Charge of Your Contribution
® Activityon Taking Charge of Your Learning

MODULE-V  GETTING IN- CAREER & HIGHER EDUCATION READINESS
® Take Charge of Gettingin

®  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

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

This divisioniswell aligned with curriculumd esign:

® Semester II: Personal growth, academic success, career planning and
financial responsibility (Modules V-V
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