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© wvision

To emerge as a "Centre of excellence * offering Technical Education and Research
opportunities of very high standards to students, develop the total personality of the
individual andinstil high levels of discipline and strive to set global standards, making our
students technologically superior and ethically stronger, whoin turn shall contribute to the
advancement of society and humanking.

@) mission

We dedicate and commit ourselves to achieve, sustain and foster unmatched excellence in
Technical Education. To this end, we will pursue continuous development of infra-structure
and enhance state-of-the-art equipment to provide our students a technologically up-to
date and intellectually inspiring environment of learning, research, creativity, innovation
and professional activity and inculeate in them ethical and moral values.

@ Educational Organization Management System (EOMS) Policy

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

SRI SAIRAM ENGINEERING COLLEGE !
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[©) VISION

Toexcel inthe field of Computer Science and contribute to the research, shaping Technical
professionals to outshine as entrepreneurs and enable the students to serve as a valuable
resource forindustry andsociety.

(#) MisSION

Department of Computer Science & Engineering, Sri Sai Ram Engineering College is

committed to

M1 Toprovide quality education that empowers students to excel in the field of computer
science and engineering.

M2 To foster a culture of innovation among students to help them become successful
innovators and Researchers.

M3 To provide students with incubation facilities that nurtures their journey to become
successiul entrepreneurs,

M4 To encourage students to take up SDG-aligned projects and emerge as responsible
contributors to society and industry,

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING




[ Curriculum / CSE]

Aca

AUTONOMOUS CURRICULAM AND SYLLABUS
Regulations 2024
SEMESTER |
*ft': DEEEHEE COURSE TITLE ‘:EEH :ﬂuni SErasT| creniTS
| THEORY
1 | 24HSEN101 | Communicative English d 10 |0 3 3
2 24EEMA101 | Matrices and Calculus 3 i 0 4 4
3 | 4B5PH101 |Engnesring Physics 3 |lo o 3 3
4 | 24B5CY102 Enviranmental Chemistry for Industry 4.0 3100 3 3
5 | 28HSTA10 |Heriiage of Tamis 110 |o 1 1
PRACTICALS
1 28CSPT101 | Hands on Course on Programming in C 1 0 |4 ] 3
£ | ZABSPLIO3 Physics Laboratory o ja |32 2 2
. VALUE ADDITIONS -1
1 24E5ID101 [ Kdea Engineenng Laboratory - | g [0 [ 2 1
2 | HENTP101 |Funclional Life Skills ¥ 10 |1 2 1
3 | 24HSTP101 | Take Chargs : College Readiness - | 1 {0 {0 1 0
ONLINE SUPPLEMENTARY
[ As Recommended By BoS ]
Tatal 26 21
SEMESTER Il
WEEK HOURS
ol o COURSE TITLE T PeRee] CREDITS
THEORY '
! | 24HSEN201 [Professicnal Englich 2o o 2 Z
2 | 24B5MAZ01 | Discrete Structures ¢ 11 1D 4 4
| 24BSPH202 | Physics for Information Scienca 3]0 |0 4 3
¢ | 24CSPW201 | Digital Design and Computer Organization
with Labaratory 3|0 |2 5 4
5| 24HSTA201 | Tamils and Technalogy tlo o 1 1
6 | 24CSPC201 |Python for Data Sciance 311 |0 4 4
7 24HSNC201 |NCC Course Level 1 2 i i 1] 4]
FRACTICALS
1 | 24ESGE104 |Engineering Practicss Laboratory (TVET) | 0 | 0 | 4 | 4 2
2 | 24CSPL201 |Python for Data Science Labaratary 0|10 |4 4 2
VALUE ADDITIONS - |
1| 24E8ID201 |ldea Engineering Labratory - I @10 |2 2 1
2 | Z4ENTP201 |Digital Dynamécs 1.1 |3 2 0
3 | 24HSTP201 [Take Charge: Callege Readinoss - | 1 Jo o 1
e, ONLINE SUPPLEMENTARY Board of
| APPEERERYMS Offce prandoior, -NC) 0 [ 0 T ocfstrentot fompyie
Total oot
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[ Curriculum / CSE]

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

| viii |

PEO1 Graduates will have a strong foundation in Mathematics, Science, and
Engineering fundamentals to analyze and solve real world problems,
PED2 Graduates will have the capability to succeed in diverse roles in their chosen
figlds.
PEO3  Graduates will actively pursue Ifelong leaming through higher education,
cerdifications or continuous professional development.
PEO4  Graduates will have the ability to apply gained knowledge to uplift the society,
PROGRAM SPECIFIC OUTCOMES (PS0s)
PS01 Graduates will develop advanced networking and system administration skills
with a focus onindustry-standard tools andtechnologies.
PSO2  Graduates will be skilled in designing, developing, and automating business
solutions through internships, hackathons, and coding platforms.
COMPONENTS OF THE CURRICULUM (COC)
Curriculum Content | Total number
Course Component (% of total number of | of contact Tnt:: :Er
credits of the program)|  hours
Basic Sciences (BS) 18 32 30
Engineering Scignces (ES) 5 12 09
Hurnarnities and Social Sciences (HS)' 8 13 13
Professional Electives (EL) 15 26 26
Program Core + Program Lab (PC+PL) 22 47 a7
Program theory with Lab (PW) /
Program Lab With Theory (PT) 1 25 18
Open Elective {OE) | 12 12
Training & Placement (TP 2 14 4
Innovation & Development (ID)/ Project [PJ) 10 32 16
|ntemnships (M) 2 9 3
[ Metatiry Courses (M) NA 4 TETGLE s
Total 22h ofnuod pimebsah
I
1 =




| Curriculum /CSE]

PROGRAMME OUTCOMES(POs)

FROLRAM OUTOOME 2BEPRESENTS THE KNOWLEDGE, SKILLS
ANDATTITUEHES THAT THE STUDENTS WOULD BE EXPECTER 70
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| Syllabus /CSE |

SEMESTER -1
COURSE CODE: LIT|P|CP|C
2LHSEN101 COMMUNICATIVE ENGLISH 30033
!IPTEI. CODE: SYLLABUS VERSION 1.1 SDG NO. &
PRE-REQUISITE &
| COURSES
OBJECTIVES:

® Develop the basic LSRW skills

® Acquire enhanced knowledge of English grammar
® [mprove modern and technical vocabulary

® Enhance the communicative and cognitive skills

® Interpret the texts and write reviews critically

MODULE-1 COMMUNICATION PROCESS 8

Listening - informal conversations - Speaking - self-introduction about
friends/ places/ hobbies - Reading comprehension - skimming/ scanning/
predicting - question & answers - objective and descriptive answers - Writin i
- paragraph writing, personal notes - Language Development - parts of
speech, prefix, suffix, word formation

MODULE-II LANGUAGEBARRIERS, LEVELSAND CHANNELS 8
Listening —interviews - Speaking - describing a simple process - asking and
answering questions - Reading - critical reading - finding key information in a
given text — ideation, mind mapping - Writing - dialogue, instructions -
Language Development-tenses, framing questions.

MODULE-III NARRATION AND SUMMATION 8

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

Recommended in Board of Studies (BoS) Meeting Na. _L hé:;?:l’ : j
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| Syllabus /CSE |

MODULE-IV  WRITING MECHANICS 8

Writing - Free writing, Informal letters, e-mails - accuracy, coherence, brewvity
- Language Development- single word substitutes, compound words-
conditionals

MODULE-V  INTERPRETATION SKILLS 7

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

MODULE-VI COGENT EXPOSITIONS 7

Listening - Motivational speeches - Speaking - Debates and discussion -
Reading - analytical reading - newspapers - Writing - process description -
Language Development - voices, sentences expressing purpose, synomyms &
antonyms

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Beard of Editors. Using English: A Coursebook for Undergraduate
Engineers and Technologists. Orient Blackswan Limited, Hyderabad: 2015.

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

REFERENCES:

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

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

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

4. Chauhan, Gajendra Singh and et.al.Technical Communication [Latest
Revised Edition).Cengage Learning India Pvt. Limited, 2018,

WEB REFERENCES:

1. https://onlinecourses.nptel.ac.in/nocl9_hs31/preview
2. https://www.myenglishpages.com/speaking/#google_vignette

Rscomasidndad o Board of Shudias (et) Mesting B2 htd w(ﬁ“?

2] Chairman
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| Syllabus /CSE|

ONLINE RESOURCES:

1.

2.

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

https://ww.cambridgeenglish.org/learning-english/free-resources/

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

L

Z.

Apply listening, speaking, reading, and writing skills effectively in
academicand real-life communication contexts. (K3)

Constructclear and coherent paragraphs and prepare personal notes using
appropriate language and structure. (K3)

. Apply analytical skills to write structured essays, arrange jumbled

sentenceslogically, and develop meaningful recommendations. (K3)

. Apply email etiquette principles to draft professional emails and informal

letters suitable for various contexts, (K3)

Apply data interpretation skills to write comprehensive and well-
structured reviews. [K3)

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

CO-PO, PSOMAPPING:

Pot | poz | o3 | pou | pos | Pos | por | pos | Pos | poto | pott | psot | esos
co - - - . . ’ r . a ¥ 2
| - | - - sl == fal-]z
e | - | - - sl = | = ] %= 1|2
i : =)= ]a]:%n
cos | - - - - - - - 3 - 2
co6 | - |- |- |- all = Je | 8)z]o)]s

Recommended in Board of Studies (BoS) Meeting No. E held op__ 2
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Syllabus SE

SEMESTER - 1
24BSMA07 |  MATRICES AND CALCULUS =T o s
NPTEL CODE: SYLLABUS VERSION 1. SDG NO. &
PRE-REQUISITE ]
COURSES
OBJECTIVES:

® To develop 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.

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

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

MODULE -1 MATRICES 12

Eigenvalues and eigenvectors of a real matrix - Properties of eigenvalues and
eigenvectors — Cayley-Hamilton theorem [exclu ding proof) - Symmetric and
orthogonal matrices - Reduce the quadratic to canonical form using
orthogonal transformation - Nature of quadratic forms,

MODULE - Il FUNCTIONS OF SEVERAL VARIABLES 12

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

MODULE - III VECTOR DIFFERENTIATION 4

Scalar and vector valued functions - Gradient and directional derivatives -

Tangent plane - Divergence and curl - Irrotational and solenoidal vector fislds -
Scalar and vector potentials - Vector identities (without proof].

Recommended in Board of Studies (BoS) Meeting No, ﬁ’ hﬂaﬁ" 3” i ﬁi ﬁ
" nalrman

| 4 J 08rd of Studias
D!’;‘!.‘;"'_'—-"-'-'l-_ . =
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[ Syllabus /CSE|

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].

MODULE -V MULTIPLE INTEGRALS 12

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

MODULE -VI FOURIERSERIES 12

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

TOTAL: 60 PERIODS
TEXT BOOKS:

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

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

REFERENCES:

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

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

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

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

WEB REFERENCES:

1. https://testbook.com/maths/cayley-hamilton-theorem
2. hteps://wwwiitg.ac.in/rafik/Tutorials/MA-102 /2013 /lect-10.pdf

3. https://ms.unimelb.edu.au/__data/assets/pdf_file/0007 /2516596/
functions_sev_varpdf

Recommended in Board of Studies (BoS) Meeting No. é ht'qﬁ rﬂ! of i L'T"
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| Syllabus /CSE
https://www.mecmath.net/VectorCalculus.pdf
https://egyankosh.ac.in/bitstream/123456789,/64855 /1/Unit4.pdf
https:/ /williamsgj.people charleston.edu/Fourier%z2 0Seri es.pdf

ONLINE RESOURCES:

R

https://www.youtube.com/watch?v=o]Dlt_Xv-mM
https:/ /www.youtube.com/watch?v=8h3yY0im5XU
https:/ /www.youtube.com /watch?v=LGxE yZYigl
https:/ /www.youtube.com/watch?v=malQmE1SH3]
https:/ /www.youtube.com/watch?v=QPw4GYz5Unc
https:/ /www.youtube.com/watch?v=1mMYaPkXcNI

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

L

Diagonalize the matrix using orthogonal 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 variables. (K3)

Compute the derivatives of scalarand vector point functions. (K3)

4. Use the vector point function to establish 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)

Compute Fourier series expansion of a function, (K3)

CO-PO MAFPING:

PO1 | PO2 | PO | PO4 | POS | PO | PO7T | POS | PO9 | POl0 | PO11
cot | 3 . - .
coz 3 - E
co3 | 3 - - *
cod 3 - . . =
cos | 3 - - . : . =
cos | 3 | - . . - -

Recommended in Board of Studies (BoS) Meeting No.
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| Syliabus /CSE]|

SEMESTER -
COURSE CODE: LT |P|CPC
St ENGINEERING PHYSICS P
HETEL LODE: SYLLABUS VERSION 11 SDG NO, 4,791
PRE-REQUISITE
COURSES
OBJECTIVES:

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

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

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

® Toapply the concepts of quantum mechanics to engineering studies.
To understand the basics of crystal for engineering applications.

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

MODULE-I  PROPERTIES OFMATTER 8
Elasticity - Hooke's law - Poisson's ratio - Stress-strain diagram and its uses -
Twisting couple - shaft - Torsion pendulum: theory and experiment - Bending
of beams- bending moment - Cantilever: theory and experiment - Uniform and
non-uniform bending: theory and experiment - [-shaped 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 - Spontaneous and
stimulated emission - Einstein’s coefficients - population inversion - Nd-YAG
laser, CO2 laser - Basicapplicationsoflasersinindustry.

MODULE-IIl 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 - Reflection
and transmission of electromagnetic waves from a non-conducting medium
vacuum interface for normal incidence.

Recommended in Board of Studies (BoS) Meeting No. & h&l:-:fx 3l i E"-rw
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| Syllabus /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
quantum tunneling (qualitative) - Scanning Tunneling Micros cope.

MODULE-V  CRYSTALPHYSICS 8

Single crystalline, Polycrystalline and Amorphous materials - single crystals:
unit cell, crystal systems, Bravais lattices, directions and planes in a crystal -
Miller indices - Interplanar distance - 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 v

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 & 5. Chaturvedi, "Engineering Physics" Cengage Learning
India, 2017.

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

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

REFERENCES:
1. D.Halliday, Resnick & |. Walker, "Principles of Physics,” Wiley, 2015,
2. R.A. Serway & LW, Jewett, "Physics for Scientists and Engineers," Cengage

Learning, 2010,
3. N.K.Verma, "Physics for Engineers,” PHI Learning Private Limited, 2014,

b 5 )loy
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| Syllabus /CSE]|

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

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

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

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

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

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

1,

Apply the concepts of stress, torsion, and bending to study the mechanical
behavior of structural elements using theoretical and experimental
methods. (K3)

. 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)

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

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

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

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. é hmj {r . j
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| Syllabus /CSE]
CO-PO, PSO MAPPING:

POt | P02 | PO} | Po4 | POS | Pos | POT | POB | Pos | Pom | POt | PSO1 | Pso
eot | 3 |- e | & | = o . el e ] oaml s
coz | 3 |- = | = | = I =] = =] -] -
co3 3 3 - - . % = a - e
cod | 3 ] = =f =
cos | a3 |3 -1 -1 - - -] - sl =] =] <] -
oo | 3 |- | - |- |- ] .].]. | sl =

SEMESTER -1

COURSE CODE: ENVIRONMENTAL CHEMISTRY | L [T |P [CP|C
24B5CY102 FOR INDUSTRY 4.0 3/0/0/33
NFIELCOOR SYLLABUS VERSION 1.1 SDG NO. 1-17
PRE-REQUISITE i
COURSES l
OBJECTIVES:

® To gaina comprehensive understanding of environmental chemistry
principles, environmenital 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.

¢ Toimplement green CHEI‘!‘I]'EII'}? principles in the development and
application of sustainable functional materials for emerging
technologies.

Recommended in Board of Studies (BoS) Meeting No. é Ef:n, F.? EEP"U?'::’
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E Syllabus /CSE]|

MODULE-1 PRINCIPLES OF ENVIRONMENTAL CHEMISTRY AND
SUSTAINABILITY d
Environment: Definition, components, scope and significance of the
environment. Role of chemistry in environmental protection and sustainable
development. Biogeochemical cycles (carbon, nitrogen and water).
Environmental Pollutants: Classification, sources, transport and
environmental fate of pollutants.
Environmental Monitoring: Environmental sampling, chemical analysis and
principles, components, classification and applications of chemical sensors,
including gas, electrochemical, optical and biosensors for monitoring air,
water and soil quality.

Emerging Environmental Technologies: Smart chemical sensors, [oT-
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 (CO;, CH,, N2O
and CFCs) in global warming. Chemical and photochemical reactions in the
atmosphere. Formation of photochemical smog, PAN and acid rain [causes,
effects and control measures). Oxygen and ozone chemistry- Ozone layer
depletion {causes, effectsand control measures).

Air pollution: Major air pollutants (PMaz.5, PM, 0,50, NO,, COand VOCs).

Chemistry-based technologies for air pollution controel: 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 - 111 SUSTAINABLE WATER CHEMISTRY 8

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

Recommended in Board of Studies (BoS) Meeting No. g.- 17 ’i 1
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| Syllabus {CEE]

Emerging water treatment-technologies: Adsorption, nanotechnology and
photo catalysis.

Sustainable water management: Water recycling, rainwater ha rvesting and
circular water economy

MODULE - IV CIRCULAR CHEMISTRY FOR RESOURCE RECOVERY AND
WASTEMANAGEMENT 7

Circular Chemistry: Principles of circular chemistry, 5R principles, waste-to-
resource concept and circular economy.

Chemical Resource Recovery: Chemical recycling of plastics, biomass
valorization, biochar production and urban mining (recovery of valuable
metals from e-waste).

Solid Waste Management: Waste characterization, Al-enabled waste sorting,
High-rate anaerobic digestion and Microbial Electrolysis Cells (MECs) for
biogas upgrading.

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

E- waste management- Introduction, sources, composition of e-waste, effects
of e-waste on environmentand human health, Artificial intelligence in e-waste
management, extractionofgold from e-waste by bioleaching method.

MODULE-V SUSTAINABLE CHEMISTRY FOR ENERGY DEVICES 8

Energy Sources : Renewable and non-renewable energy sources with
examples.

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

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

Sustainable Energy Devices: Introduction, fuel cells, difference between fusl
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. ?E on
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| Syllabus /CSE

MODULE - VI GREEN CHEMISTRY AND SUSTAINABLEFUNCTIONAL
MATERIALS FOREMERGING TECHNOLOGIES 7
Green Chemistry: Introduction, 12 Principles of Green Chemistry, properties
and applications of green solvents for server heat management. Synthesis and
properties of glycerol trioleate ester and its uses in IT infrastructure
applications. Green synthesis of Zn0Q nanoparticles 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 (BCls) applications.
Biodegradable polymers: Applications in sustainable packaging materials
an environmentally friendly alternatives to conventional plastics.

TOTAL: 45 PERIODS

TEXT BOOKS:
1. Benny Joseph, ‘Environmental Science and Engineering, Tata McGraw-Hill,
New Delhi, 2006,

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

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

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

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

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

REFERENCES:

1. WHD Guidelines for Drinking-water Quality & Air Quality [Latest
202472025 Updates on PFAS and PM2.5].

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

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

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

Recommended in Board of Studies (BoS) Meeting No. £ mmw W
| 13 |



| Syllabus {CEE|

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

1.

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

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)

Assess water quality parameters with reference to WHO/BIS standards

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

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

Compare renewable energy sources, advanced ENergy storage systemsand
sustainable energy technologies to evaluate their applications in
sustainable energy management. (K4)

Analyze green chemistry principles and sustainable functional materials to
evaluate their applications in emerging technologies, including IT
infrastructure, smartelectronics, and biomaterials, (K4)

CO-POMAPPING:
POY1 (PO2 | PO3 | PO4 | POS | POE | POT | PO8 | POO | POMD | PO
cot| 2| - - - - < | 2 - - - .
coz| 3 (2 | - - - 2 | < - - - -
col | 3 | 2 - - - . 2 - - - =
60k %) 2 | = - 2 | - - - - -
cos | 3 | 2 - - - 2| - - . - .
coe | 3| 2 | - - . 2 | 2 ; " : :

£ 1?/@79“6
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SEMESTER -1
COURSE CODE: LIT|P|CPC
24HSTA101 HERITAGE OF TAIWLS 1(0[0[1]1
i SYLLABUS VERSION 1.1 SDG NO. &
PRE-REQUISITE .
COURSES
OBJECTIVES:

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

SEG ¢ Glioml whph G)svs S

Bidlu Gumfls GOuukisst __ gloral. Qunflss 50l 5@ Genbomf]
— gublp Cedisilnsdlunias __ oiis Boddugdlar swwé eniunn s
— ons @usdusds vdiza gmb _ #méEnald Cuarstmus
& (I B 6T

UNITI LANGUAGE AND LITERATURE 3
Language Families in India - Dravidian Languages - Tamil as a Classical Language -
Classical Literature in Tamil — Secular Nature of Sangam Literature — Distributive Justice in
Sangam Literature - Management Principles in Thirukural

Siag |l Earsre whpw Falo Gosduset

giilpe sroflumsst, sllpssdlh swam Gumds soursaflar Gréan- uad)
Blosdubd sy periast whpih smosiorisas _ Andosdhumsa
slfld pelor Basdusdar amiéd _ sullp Bosdu mariédsls
urhur wihmib urTSgreat gy &Gwrflar ukesafiiy

Unitll MEDIEVALAND MODERN LITERATURE 5
Tamil Epics and Impact of Buddhism & Jainism in Tamil Land - Bakihi Literature Azhwars
and Nayanmars - Forms of minor Poetry - Development of Modern literature in Tamil -
Coniribution of Bharathiyar and Bharathidhasan.

T 4] wry § urmp allusisat waa Fafar Pallutisar susny
- Fflpus same

BHis (pged paiar Ffuniseat susmy — gibGluret Saeveaset _ Lgriig gl

uhgh syeiirser surilégh maeslomari QuTEGL s, Qunbmnas __ Cai

Cedyd sama __ s@usd HAiuksst — priGouns Qslares _

@uflypmanilsd dlgaaterai domn __ Qasd spalser — bmsmen,

ueng, elene, wWirp, BrameaTh — giblytaaflsr #oyps Gummearmgmy aumLpaiilsh

Garalshamafla L. g ?‘f,;?
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UNIT I HERITAGE - ROCK ART PAINTINGS TO MODERN ART-SCULPTURE 5
Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - Art of temple
car making - Massive Terracotta sculpturess Village deities> Thiruvalluvar Statue at
Kanyakumari> Making of musical instruments - Mridhangam= Parai> Veenai> Yazh and
Nadhaswaram - Role of Temples in Social and Economic Life of Tamils,

S0 [V BrL@lyms saasat whgib ofr eflensmwm Qesi
Glamaom G5, sram’ i, allagulium (B,  seoflwims Fu g, suileom Lib,
Ggraurmeud &ngig, faobur’ i, suerifl, ysdlwrl Lid, siLblpi & aflei
shlsmemwim._(Hi&eT.

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

Sie0E V sulyiraaflar Slmand Car'ur@ser

giblpssdlar sreurtis b, allungs@nn — Qarssiiiul WhmID SHiE
Pwadlugdle ssb whph yps Cam ur@sa sl aer Gumyhiu
pSGam_unb —_ shis STadd Siblpe s dla mSshlan, soaliyn
FRISSTN EEIHSETD SEnmUsms@mh __ snssTuddl) ahgwgl whnih
Bnsgudl __ sLdaL ks pr@sets Gempiaailar Geumn.

UNITV THINAICONCEPT OF TAMILS 5
Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam
Literature - Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient
Ctties and Ports of Sangam Age - Export and Import during Sangam Age - Overseas
Conquest of Cholas,

NGVl @islu Cséflu Quisi wig i Ll et U i ) o5 85
Sflpiseflar urisafliy

palw allGsmealCurfle sulpr s aflaf Uml@ — @IE#lwrailsd

mouGSlsatle sBlH0 uemiur yar srésn swwoflurens Budsn
G dlunmsgngdla g LG gusdlar ubg _ sdGal G,
m& G ysgiugs syl yssansear o éa aurang.
UNITVI  CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND
INDIAN CULTURE 5
Contribution of Tamils to Indian Freedom Struggle - The Cultural Infiuence of Tamils over the
other parts of India — Self-Respect Movement - Role of Siddha Medicine in Indigenous
Systems of Medicine - Inscriptions & Manuscripts— Print History of Tamil Books.

TOTAL: 30 PERIODS
TEXT-CUM-REFERENCE BOOKS
1. ﬁLﬂ@ﬁ BUNEUTHI — WS&(eml uaiurBih _ Cs.Ca. Glatener {Glauafluiip
@blibrsn 6 L ed wigih ssheilils usflaser siein)

2. sadlafls sl wsverat Geo.stsm (dllsiear Sl &)
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3 gy mumws pHésonia snssro Ger preflen (Csrilus
gismm Glauatlui()

4, Gummme — ymmismT sl (Caradus gmn QauafllE)

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

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

7. Histerical Heritage of the Tamils (Dr.5.V.Subatamanian= Dr.K.D. Thirunavukkarasu)
(Published Dy: 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 Vaigal... (Jointly Published
by: Department of Archaeclogy & Tamil Nadu Text Book and Educational Services
Corporation> Tamil Nadu)

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

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

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

QUTCOMES:

Uponcompletion of the course, the learners will be able to:

1.

Recommended in Board of Studies (BoS) Meeting No. ré? held on EI)

Gumfles @Ouumsdlat wrery wips s6lp Euddussmen
wHidGSnmrast Students evaluate the history of language families and Tamil
literatures (K3)

uagl wrysaflal grésu Quip sUlY Bns &lwum sl
uflgQerardlmmiseat Students understand Tamil literatures influenced by
Philesophical and religious traditions (K3)

sllyssdlar urmp, FAiud, gellun- sme wIYsmETD UEGILNiay
Geuidiprisar Students analyze the artistic traditions of Tamil Nadu such as rock
art, sculpture, and painting (K3)

Siblyps BT [HUYDE smauas whmib sHaTiLE SmusslaT Wmasms
2 mwiihgl Garsrdlpriast Students realize the significance of Tami Nadu's folk
arts and martial arts (K3)

uysiblpflar Sloemiius ampadluen Sermin Geudprissr Students
re-examine the ecological lifestyle (Thinai-based life) of the ancient Tamils (K3)
Cadlu Guidasn wigib Gitdhu usmm’ ipe sllgirssfler uisflGmar
Elamerr e relmmiasat Students recall the contribution of Tamils to the National
Movement and Indian culture (K3)

¥

| 17|



CO-PO, PSO MAPPING:

Pot | oz | po3 | Pos | Pos | pos [ pov | pos | pos | Poto | Pomt | Psor | Psor
o 2|3 | s -] -]-f-1-| -| 2l 2] 2
coz | 2 |3 gl o] =) =] | s | =| 2| 2| 2
| 2 |3 3 | : =N ; : .| & 2| =
ol Z13 T ala ol = | 2] 2| 2
| 218 | Bl o] s]lee]i] o &) 2] 2l 7|
cos | 2 |3 - 3 Tt I ) el -] =] 2] 8| 2

SEMESTER -1

COURSE CODE: HANDS ON COURSE ON L|T ]P CP|C
Eiitiad PROGRAMMING IN C 1lo0la|5(3
NPTEL CODE: .
st “5"%’," E SYLLABUS VERSION 1.1 SDG NO. 48,912
PRE-REQUISITE i
COURSES
OBJECTIVES:

® To learn the fundamental concepts and programming constructs of
the C programming language.

® To develop C programs using operators, decisiun-makin'g and looping
statements.

® Toacquire programming skills using arrays, strings, functions and
pointers.

® Tounderstand and implement structures, uniens and user-defined
data types.

MODULE-1 FUNDAMENTALS OF CPROGRAMMING g

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

[ 4 ;
i i 9 & Ay e hoag
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LISTOF EXPERIMENTS

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

2. Implement programs using different data types and operators.

3. Write programs to perform arithmetic, relational and logical
operations.

4. Develop programs for type conversion and evaluation of expressions.

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

6. Write programs to calculate simple mathematical problems such as

area, simple interest and temperature conversion,

MODULE-II  DECISION MAKINGAND LOOPING 8
Decision Making - if, if-else, nested if and else-if ladder - switch-case
statement - Conditional operator - Looping Statements - while, do-while and
for loops - Nested loops - breakand continue statements,

LIST OF EXPERIMENTS

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

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

Implement a menu-driven program using switch-case.

Write programs to generate multiplication tables and arithmetic series.

Develop programs to find factorial, Fibonacci series and prime

numbers.

6. Write programs to check whether a number is palindrome, Armstrong
number or perfectnumber. '

7. Develop a menu-driven C program that allows the user to select and

display either a normal pyramid or an inverted pyramid based on the
user'schoice.

g. Implement pattern-generation programsusing nested loops.

oLl o e

MODULE-III  ARRAYS,STRINGS AND FUNCTIONS 8
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
apaay.

Lho
Board of Studies (BoS) Meeting No. ___ %] h 2026
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2. Implementlinear search and binary search.

3. Implement bubble sort and selection sort.

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

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

b. 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 FOINTERSAND DYNAMICMEMORY MANAGEMENT 7

Pointers - Pointer declaration and initialization — Address and indirection
operators - Pointer arithmetic - Pointers and arrays - Pointers and strings -
Pointers as function arguments - Call by value and eall by reference - Dynamic
Memory Allocation —mallec(), calloc(), realloc() and free().

LIST OFEXPERIMENTS

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

2. Implement array operations using pointers.

3. Writea program to swap two numbers 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 memory allocation using malloc() and calloe(),

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

MODULE=-V STRUCTURES, UNIONSAND FILE HANDLING 7
Structures — Declaration and initialization - Array of structures - Nested
structures - Structures and functions - Pointers to structures - Unions -
Wﬂgﬁs - typedef - File Concepts - File opening and closing - Reading
_rqwﬂ'ﬁﬁfhg files - Character and formatted file operations - File handling
- functions.
LIST OF EXPERIMENTS
1. Create and display student/employee records using structures.
2 Implementan array of structures to store and process multiple records.
3. Write a program using nested structures.
4

Demonstrate the difference between structures and unions.

| oyl
Min Board of Studies (BoS) Meeting No. nr_hnld on_lJ.pg. Je2é
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5. Develop a program usingtypedefand enumerated data types.
6. Create atext file and perform read and write operations.
7 3 Develop a program to search and update records stored in a file.

MODULE-VI PROBLEM SOLVING AND MODULAR PROGRAMMING 7

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

LIST OF EXPERIMENTS

1. Develop programs using user-defined header files.

Z Implement programs using macros and preprocessordirectives,

3. DevelopaC program using command line arguments,

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

& Develop a mini application such as Student Record Mana gement
System.

6. Implement a problem-solving application involving searching, sorting

and file handling.

: Develop, testand debug a complete C application based on a real-world
problem.

TOTAL: 45 PERIODS
TEXT BOOKS:

1. Brian W.Kernighan and Dennis M. Ritchie, “The C Programming Language”,
Prentice Hall, 2nd Edition.

2. E.Balagurusamy,“Programming in ANSIC", McGraw Hill Education.
3. YashavantKanetkar, “Let UsC", BPB Publications.
4. Reema Thareja, “Programming in C", Oxford University Press. IL L}v
i
REFERENCES: Bt B

1. HerbertSchildt, “C: The Complete Reference” McGraw iR *met of Computer Scisnce and Engingavs;

2. Byron§. Gottfried, "ProgrammingwithC" McGraw Hill. ™" Sairam Enginearing Colls;

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

4. Steven Holzner, Java Black Book, New Edition, Dreamtech Fress (BFB
Publications), 2019,

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

Recommended in Board of Studies (8oS) Meeting No. ___°] held on @ EL!-H&; &
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WEB REFERENCES:
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OUTCOMES:

Upon completion ofthe 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)

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

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

GNU C documentation and compiler resources,
https: //www.programiz.com/c-progra mming
https: / /www.geeksforgeeks.org/c/c-p rogramming-language /
https: / fwww.tutorialspoint.com /cprogramm ing/index.htm
https: / f'www.w3schools.com/c/

CO-FO, MAPPING:
ot | poz | o3 | pos | pos | ror | vos | poto | pout | psor | psoz
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SEMESTER - I -

COURSE CODE: L T |P|CP|IC
24B5PL103 PHYSICS LABORATORY ololzl202
AL SYLLABUS VERSION 11 SDG NO. 4,6]11128.17
PRE-REQUISITE ]

COURSES
OB|ECTIVES:

® Demonstrate the wave nature of light using diffraction and

Sl.No.

1

e -1 o en

10
11
. .

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

Name of the Experiment
(a) Determination of wavelength of Laser

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

(c) Determination of particle size usingalaser source.

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

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

Determination of the period of oscillation of a given torsional
pendulum for a fixed length and find the rigidity modulus ofthe wire,
Find out the thickness of the given wire by the air wedge method.
Calculation of lattice cell parameter - ¥-ray diffraction method.
Determination of Planck's constant.

Determination of wavelength of mercury spectrum - s pectrometer
grating.

Determination of velocity of sound and co mpressibility of liquid -
Ultrasonic Interferometer.

Determination ofthe band gap of a semiconductor.

Determination ofthe Hall coefficient by the Hall effect experiment,

Determination of solar cell characteristics,

TOTAL: 30 PERIODS

Recommended in Board of Studies (BoS) Meeting No. g hg;j [ 7
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TEXTBOOK:

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

OUTCOMES:

Upon completion ofthe co tfrse, the studentshould be able to:

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

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

CO-POMAPPING:
POt | Po2 | Po3 | Pod | Pos | Pos | Por | Pos | Pos | Fow | Fom

SRS E R I S R el

B | BBl Bl o B = [ oo | e ] e ] i

SEMESTER - 1

COURSE CODE: IDEA ENGINEERING LIT|P|CPIC
24E51D101 LABORATORY- | 0j0|2(2]|1
NFTILOOOE: SYLLABUS VERSION 11 5DG NO. 1-17
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 observation techniques to identify
community needs and 5DG-aligned challenges.

Recommended in Board of Studies (BoS) Meating No. Q_ ld on *’ ?} W
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® Explore rural governance, rural development, appropriate
technologies, and government schemes for sustainable community
development.

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

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

MODULE-1  PHILOSOPHY OF IDEA ENGINEERING 3

Traditional Engineering vs Idea Engineering - Human - centred innovation -
People, Process and Purpose Framework - Detect physical problems by
observation - User needs and environmental constraints - Innovative mindset
- Technical concepts with sustainability and social implications - Creative
thinking techniques.

MODULE -11 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

MODULE-IIl ARTOFEMPATHETIC OBSERVATION 3

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

MODULE -1V 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 (LSDGs) - Engineering
Innovation - Participatory Development - Contextual Mapping - Root Cause
Analysis - Stakeholder Analysis - Learning Beyond the Classroom - Soclal &
Field Exposure visits - Ethics in Field Research - Technology for Social Good -
Barriers to Sustainable Innovation - Engineers as Change Makers

Recommended in Board of Studies (BoS) Meeting No. i,__ he@:m/
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MODULE-V ENGAGEMENT IN RURAL DEVELOPMENT 4

Gram Panchayat - Foundation of Rural Gavernance - 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 [dentification and Opportunity Recognition -
Understanding Problems: Root Causes vs. Symptoms - Identifying User Needs
and Pain Points - Observation, Research, and Data Collection Techniques -
Froblem Impact Analysis on Individuals, Society, and Industry - Market Gap
Analysis and Opportunity Identification - Formulating Clear and Actionable
Problem Statements - Prioritising Problems Using Feasibility, Impact, and
Innovation Potential - Tools and Techniques for Problem Analysis - Activities,
Case Studies, and Practical Exercises

22 + 8 (Immersion Program) TOTAL: 30 PERIODS

REFERENCES:
1. https://www.india.govin/services
Z. https://sdgsun.org/2030agenda

3 https:;";"www.]uca!EUﬂq.nrgflihrarny! 75/5ustainable-Development-
Goals-and-Gram-Panchayats-Handboolk-fo r-Elected-Representatives.pdf

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

WEB REFERENCES

1. UN Sustainable Development Goals

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

OUTCOMES:

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

1. Understand the philosophy of ldea Engineering and apply creative
thinking techniques toidentify engineering problems. (K2)

2. Apply critical thinking, computational thinking, information evaluation,
and ethical use of Al to construct reliable knowledge and support
engineeringdecision-making.(K3)

3. Analyze community needs through empathetic and ethical observation to
formulate SDG-aligned, human-centered solutions, (K4)

& i 1o/edreot
e
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| Syllabus /CSE]|

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

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

6. Create and analyze real-world problems, user needs, and market
opportunities to formulate actionable problem statements.[K4)
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SEMESTER -1

COURSE CODE: LIT|P|CPC
poplacigs FUNCTIONAL LIFESKILLS o115
NI OMRE SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE ]
COURSES
OBJECTIVES:

e Resolve common communication problems

e Observe the effectiveness of nonverbal messages

e Communicate precisely through the digital media
e [Understand the Importance of empathetic listening
e Explore reading and speaking processes

[
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MODULE - 1 LISTENING 5
® Listening and comprehending
® Probing questions
® Barriers to listening
® Reflection from listening

MODULE - 1l SPEECH MECHANICS 5
® Pronunciation

Enunciation

Vocabulary

Fluency

Common errors

MODULE -1l READING SKILLS 5
® Techniques of effective reading
® Kinds of reading
® Gathering ideas and information from the text
® Evaluating the ideas and information
® Interpreting the text from multiple angles

MODULE - IV EMDT[DN{IL INTELLIGENCE 5
® Intro on Emotional Intelligence

Goal Setting

Positive Thinking

Stress Management

Time Management

MODULE-V PRESENTATION SKILLS 5
® Types of presentations

Nonverbal communication

Understanding the purpose and the audience

Beginning and closure of presentations

Presentation tools and strategies
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MODULE - VI ARTICULATION ASPECTS 5

Perform exercises
Extempore
Monologues, Dialogues and Conversation

Feedback necessity
TOTAL : 30 PERIODS

REFERENCES:

1.

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

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

WEB REFERENCES:

1.

https://swayam.govin/nd1_noc19_hs31/preview

2, https://wwwmyenglishpages.com/speaking/#google_vignette

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

:

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

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

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

CO-PO, PSOMAPPING:
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SEMESTER -1

:f::f;ﬁ?ﬁ TAKE CHARGE : LIT|P|CP C—|
COLLEGE READINESS - | 1(0(0(1]|0

E'PTEL CODE: SYLLABUS VERSION 1.1 SDG NO. 789319217

PRE-REQUISITE

COURSES i

OBJECTIVES:

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

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

MODULE-II  HEALTH & WELL-BEING
® Take Charge of Your Health

® Activity on Taking Charge of Your Health

MODULEIII  SOCIALLIFE & RELATIONSHIPS
®  TakeCharge of Your Social Life
®  Activity on Taking Charge of Your Social Life,

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

This division is well aligned with curriculum design:
® Semester[: Self-managementand adjustment to college (Modules I-111).
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| Syllabus /CSE]
OUTCOMES:
Uponcompletionof the course, the studentwillbe able to:

1. Apply self-awareness, responsibility, and a growth mindset to adapt
effectively to college life. (K3)

2. Apply effective time-management and self-care practices to balance
academic responsibilities and personal well-being. (K3)

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

CO-PO,MAPPING:
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SEMESTER - 11
COURSE CODE: LIT|P|CP|C
P N
24HSEN201 ROFESSIONAL ENGLISH 2lolol 212
TIP"I'EL CODE: SYLLABUS VERSION 1 SDG NO. &
PRE-REQUISITE
COURSES
OBJECTIVES:
® Acquire techniques for comprehending and critically analyzing
passages

® [mprove the communicative competence

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

e Write effective formal letters and reports

® Develop skills for preparing effective job application

MODULE -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-II BASICSOF TECHNICAL WRITING 5

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

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

Recommended in Board of Studies (BoS) Meeting No. id on L
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MODULE-IV  DIVERSE WRITING SKILLS 5

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

acronyms and abbreviations

MODULE-V ~ CAREERCOMPETENCIES 6
Listening - expert talks - recommending suggestions & solutions - Speaking -
Debate- participating in a group discussion - learning GD strategies - Reading
- innovations, ideations - Writing - Job application, resume, - proposals -
Language Development - verbal analogies - phrasal verbs

MODULE-V]I 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.

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

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

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

5. Richards, Jack C. Interchange Students’ Book - 2. Cambridge University
Press, New Delhi, 2015,
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WEE REFERENCES:
L. https://swayam.govin/nd1_noc20_hs2 1/preview

2 htl;ps:,.-’,.fnpl:el.ac.in,.r'::r:m.tEnt,fsturagel’fnptcl_:la1:33,fh tml/mhrd/ict/
text/109106122/lec1.pdf

3. https:ﬁt&k&]Essuns,mm,-"En-in,-’sean:h?servic-E:EnglishE:sul'LzlS:utm_

ONLINE RESOURCES:
1. https://www.coursera.org/specialization s/improve-english?

2, https:,r’,-"www.ﬂuentu.cumfhlr::g,.u’educatur-english,ﬁhusiness-&ngiiahr
conversation-topics/

OUTCOMES:
Upon completion ofthe 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. Constructfeasibility reports, accident reports, survey reports, and meeting
minutes usingappropriate formats. (K3)

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

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

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

COURSE CODE: LIT|P|CPC
24BSMA201 DISCRETE STRUCTURES NEINEr
PTG SYLLABUS VERSION 11 SDGNO. 4
PRE-REQUISITE <
COURSES N
OBJECTIVES:
® Tounderstand the fundamental concepts of logic, rules of inference, and
quantifiers.

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

® Togainknowledge ofgroups and normal subgroups in abstractal gebra,

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-II COMBINATORICS 9

The Principles of Mathematical Induction - Basic counting technigques -
Inclusionand exclusion - Pigeonh ole principle - Permutation - Combination,

MODULE-III ALGEBRAICSTRUCTURES WITH ONE BINARY
OPERATION® 12

Semi Groups- Monoids- Groups - Subgroups - Cosets- Normal subgroups
-Lagrange's theorem,

MODUL-1V  GRAPHS 12

Graphs - Definition -Special types of Graphs- Matrix representation of Graphs -
Graph isomorphism- Path, Cycle, Connectivity - Eulerian and Hamilto nian
Graphs.

Recommended in Board of Studies (BoS) Meeting No. E} Id on 2l [MFNV
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MODULE-V  LATTICES 9

Partial ordering - Posets - Lattices as Posets - Properties oflattices - 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

TEXT BOOKS:

1.

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

2. 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 S. Epp, 4th editon,
Brooks/Cole, Cengage Learning, 2010.

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

3. Discrete Mathematics, Seymour Lipschutz, Marc Lipson, Schaum's Qutlines
series, 3rd edition, McGraw-Hill Education, 2009.

4. Elements of Discrete Mathematics: A Computer Oriented Approach, C. L.
Liu and D. P. Mohapatra, 4th Edition, Tata McGraw -Hill Education Pvt. Ltd,,
2012,

WEB REFERENCES:

1. https://web.stanford.edu/class/cs103x/cs1 03x-notes_pdf
2. https://www.cs.cornell.edu/~rafael /discmath.pdf

3

htrp:,i’jhnme.iitk.a:.Enfﬂvarlﬂ!fhuukflnth.?ﬂE,pc[f

4. https:Hdrive.gmgle.cnm,"ﬁIe;’df1=FqMUIqum1=ﬂHQK5_zL34I'J'I-'EH

VIW15/view
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ONLINE RESOURSES:

L.

https://nptel.acin/courses,/ 106106183

2. https://www.youtube.com/watch?v=xlUFkMKSB3Y&list=PLOB62ZD1A
947252D20

3. https://www.youtube.com/watch?v=4LITmsfD54Y&]ist=PLEAYkS5g4u
SQZWfc_14QEZUSRdx2ZcFziO&index=13

4. htps: //www.youtube.com/watch?v=jBsEKyx6 Rj0&I|ist=PLwdnzIV3og
oVxVxCTH45pDVM1aoYoMHE

5. https://www.youtube.com/watch?v=rdXw7Ps9vxc&list=PLHXZ900QG
MaxerskBfUxilUMSIx0DBgsKZS

COURSE OUTCOMES:

Upon completion ofthe course, the student should beable to:

1.

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

. Apply counting principle and mathematical induction to solve

combinatorial problems. (K3)

. Explain the fundamental concepts of algebraic structures such as groups

and Boolean algebra. (K3)

4. Illustrate the concepts of graphs. (K3)

= LA

. Apply the concepts of Lattices in the field of computer science. (K3)
. Apply the concepts of Boolean algebrain logical circuits. (K3)
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SEMESTER - 11

:uun:.e CODE: PHYSICS FOR LIT|P|CP
24B5PH203 INFORMATION SCIENCE 3/0(0|4

NPTEL CODE:

i

SYLLABUS VERSION 11 SDGNO. 4, 7,9, 11

PRE-REQUISITE
COURSES

OBJECTIVES:

Toacquaint the electrical properties of materials,

To enlighten the basic principles of semicond uctor physics.
Tobecome proficient in magnetic materials.

To acquaintthe basics of superconducti ngand optical materials,
To acquire the basic working of nanoelectronic devices,
Tounderstand the basics of quantum computi ng.

" & & & & @

MODULE-I CONDUCTING MATERIALS 8

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

MODULE-II SEMICONDUCTOR MATERIALS 7

Direct and indirect band gap semiconductors - Intrinsic Semiconductors -
Carrier concentration in intrinsic semiconductors - Extrinsic se miconductors
- 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 MAGNETICPROPERTIES OF MATERIALS 8
Magnetic dipole moment - atomic magnetic moments - magnetic permeability
and susceptibility - Magnetic material classification: diamagnetism -
paramagnetism - ferromagnetism - antiferromagnetism - ferrimagnetism -
Ferromagnetism: Domain Theory - M versus H behaviour - Hard and soft
magnetic materials - applications - Magnetic principle in computer data
storage - Magnetic harddisc- GMR sensor,

Recommended in Board of Studies (Bos) Meeting No. b wﬂ( W
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MODULE-IV SUPERCONDUCTING & OPTICAL PROPERTIES OF
MATERIALS 7
Superconductivity - Type-l and Type-ll 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
techniques and devices.

MODULE-V NANODEVICES g

Introduction - Size dependence of Fermi energy - Quantum confinement -
Quantum structures - Density of states in quantum well, quantum wire and
quantum dot structure - Band gap of nanomaterials - Tunneling: single
electron phenomena and single electron transistor - Quantum dot laser -
Carbon nanotubes: Properties and applications.

MODULE-VI QUANTUM COMPUTING 7

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

TOTAL: 45 PERIODS

TEXT BOOKS
1. JaspritSingh,"Semiconductor Devices: Basic Principles”, Wiley 2012,

2. Kasap, 5.0., “Principles of Electronic Materials and Devices", McGraw- Hill
Education, 2017.

3. Rittel, C., "Introduction to Solid State Physics”, Wiley, 2018.
4. 5.0.Pillai, "Solid State Physics, New AcademicScience”, 2017.

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

REFERENCES:
1. 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, 5., "Nanotechnology: Understanding
SmallSystems”, CRCPress, 2014,
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COURSE OUTCOMES:
Upon completion of the course, the student should beableto:

1.

Explore the basic concepts of the free electron theory of solids and apply it
to determine the conducting properties, carrier concentration and
effective massofan 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

[Nlustrate 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 demonstrate the
operation ofquantum gates and the formation of entangled states (K3)

CO-PO,MAPPING:
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SEMESTER - Il

COURSE CODE: | DIGITAL DESIGN AND COMPUTER |L | T |P|CP C
2LCSPUZ0T | ORGANIZATION WITH LABORATORY [ 3012 [ 5 4
gl SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE =

COURSES

OBJECTIVES:

* Toacquire the knowledge in digital fundamentals and its
simplification methods.

¢ To familiarize the design of various combinational digital circuits
using logic gates.

To realize various sequential circuits using flip flops.

¢ Tounderstand the basic structure, operations along with
implementation of fixed point and floating-point arithmetic
operations.

e To study the design of data path unit and control unit for processors
and introduce the parallel processing techniques.

® To understand the concept of various memeories and interfacing.

MODULE-1 BOOLEANALGEERAAND LOGICGATES 8

Digital Systems - Number-base conversions - Complements of Numbers -
Binary Codes- Boolean Algebra and Logic Gates - Theorems and Properties 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-III SYNCHRONOUS SEQUENTIAL LOGIC 8

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

Procedure - Registersand Counters
5 Eﬁ' E "
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MODULE- IV BASICSTRUCTUREAND ARITHMETIC OPERATIONS 7

Functional Units - Basic Operational Concepts - Performance- MIPS
Addressing-Addition and Subtraction - Multiplication - Division - Floating
Point Representation - Floating Point Operations

MODULE-V PROCESSOR, CONTROL UNITAND PARALLELISM 8

Building a Datapath- Pipelining-Pipelined datapath and control - Handling
Data Hazards & Control Hazards-Parallel processing challenges - Flynn's
classification - SISD, MIMD, SIMD, SPMD, and Vector Architectures - Hardware
multithreading- Multi-core processors-Introduction to Graphics Processing
Units, Clusters, Warehouse. Scale Computers and other Message-Passing
Multiprocessars.

MODULE - VI MEMORY & 1/0SYSTEMS 7

Memary Hierarchy - memory technologies - cache memory - Measurin gand
Improving Cache Performance - Virtual memory, TLB's - Accessing 1/0
Devices - Interrupts - Direct Memory Access - Bus structure - Bus operation -
Arbitration - Interface circuits - USB

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

Design of Adders

Design of Subtractors.

Design of Multiplexers & Demultiplexers,

Design of Encoders and Decoders,

Implementation of a boolean function using amultiplexer,

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

Design and implementation of shift registers

Design and implementation of counters

L]
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TOTAL: 60 PERIODS

LAB REQUIREMENTS:

HARDWARE:

DIGITAL TRAINER KITS

DIGITAL IC's required for the experiments in sufficient numbers il{ill}u}.‘

Board of Studies

WA OFTWARE: CHAIRMAN

HDL, Verilog simulator Fenz-irant ot Gomputer Science and ngin
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TEXT BOOKS:

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

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

3. Carl Hamacher, Zvonko Vranesic, Safwat Zaky and Naraig Manjikian,
Computer Organization and Embedded Systems, Sixth Edition, Tata
McGraw Hill, 2012,

REFERENCES:

1.~ G.K. Kharate, "Digital Electronics”, Oxford University Press, 2010.
John 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 sim plify 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 memaory units in a
computer system. (K3)

6. Utilize knowledge of computer hardware and Memory organization to “\ul .

relate compenents to their specific functions. (K3) CHAIRMAN
WMAMAIAHD Board of Studies
2 o b Dapartmant of Computer Sclance and Engines-
;ﬂl:r.l i . ar Sairam Ehg..u:.EE:ru:F Caileg:

) o
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SEMESTER - 11

COURSE CODE:
24HSTAZ01 TAMILS AND TECHNOLOGY : .; : C‘IF 1':
NPTEL CODE:
PTI SYLLABUS VERSION 11 SDG NO. 4
PRE-REQUISITE
COURSES )

OBJECTIVES:

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

2@ G whpih uTmearg CsmflsEiC L
s srwggle Creays Gerfld - urmars Cesmfldeun - smiy iy
LT Ot L g - LreonTL rigsatleh esmel @B,

UNIT-I WEAVING AND POTTERY (CERAMIC) TECHNOLOGY 5
Weaving Industry during Sangam Age - Ceramic technology - Black and Red-ware Potteries
(BRW) - Graffition Potteries.

S0 -l &SN RIS SET

g srasdhlil apaumuly uppn s Eurarsedersts g
el GUGurgLl sala aupumoly -sns srasdle sC Gurar
Gurglesmop@engn - fuoivdlenrddls GumL gemuiy undlu
BLlRUITTRIS T .
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UNIT-Il  SANGAM AGE DESIGNS 5
Designing and Structural construction - House & Designs in household materials during
Sangam Age - Building materials and Hero stones of Sangam age- Delails of Stage
Constructions in Silappathikaram

Sing -l upnisnwslyL s Gemflsogiuh

WmosdaT&HhunisEne, Geralsam - Gempraradsitumitanihesst
whpe dp aflur’Gssansat - prussrarwsCasrilasss - Lom Glifl
alLeuiyser unfl oflss, wswr demid sibwear S EOIILD  LOffmLD
dlpumea Frwdst wamte - Qslymrl GalGsa - Uflilgns srogdln
Glzarenarulel BIECsT-arGrmlsafiss wL& sma.

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

20g- IV 2 Hugdls Qamflapi ub

sUUD SLEW sme -2 Gursalus -Bmius GQamnflherma G nbeu
2 (HE(GH60, 616°(8 - TATHEISSTaT DS Cleby whmih S pramUkEsT -
BT TUBIGST Si5 #ip5560 - e 2 hundeh Qumflhermusst - sswafssr,
GEUTTTly. LOGTIGET ~ & (Ghoewdr WwenTasel &g werflser -aanbyssirt Gsar -
Garaduisrarpss - Aaoludansdd wadsfar umsssr,

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

Si0G -V Ceusrmenianio wHmih Biriuneers Qampledpi uih

Sisnsam, onfl, @erniset, w5 - Cenpisrasgpfsgnidsr wadubgau -
srapel urmofliy - sredEaL (s s eig eusnis &L L &5y -
GousTawTsmlo LMD GeusTmemTmwé ris Gawsur(Dadt- sL et 2ifla -
Ustisuembd - gl whgih YEssETss0 - CumrisLd @flds uskisnLw
Sifley - gybleyzmir Eepsi.

UNIT-V AGRICULTURE AND IRRIGATION TECHNOLOGY 5

Dam, Tank, Ponds, Sluice, Significance of KumizhiThoompu of Chola Period> Animal
Husbandry - Wells designed for cattlz use - Agriculture and Agro Procassing - Knowledge of

Sea - Fisheries - Pearl - Conch diving -Ancient Knowledge of Ocean - Knowledge Specific
Society,
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UNIT-VI SCIENTIFIC TAMIL & TAMIL COMPUTING 5
Development of Scientific Tamil - Tamil compuling - Digitalization of Tamil Books -
Development of Tamil Software - Tamil Virtual Academy -Tamil Digital Library - Online Tamil
Dictionaries - Sorkuvai Project.

TOTAL: 30 PERIODS
TEXT-CUM-REFERENCE BOOKS
1. sullps surerg — wésEnd uesiunGl — Ca.Ca. dlaremet (Gauaflulip

,E;li%jﬁﬂ[ﬂ Lu'n.g;nw whmih sedeiluilsh usnflser sipesin)

2. aiblp _ gpevereui Bla.ahsmo (als st Gysmn)

3 dyy — mams fhlEésanid shesre pasr prafsn (Gmmastus
g GleustiuiH)

4. Gurgeom oy hmeiseoy Erafls (Garsilus simp Qauaflui)

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

print)

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

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

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

8.  Keeladi- Sangam City Civiization on the banks of river Vaigai... (Jointly Published
by: Department of Archaeology & Tamil Nadu Text Book and Educational Services
Comporation> Tamil Nadu) |

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

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

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

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

1. emlssrw QEeay whmi Urenerr Eamplop ukismen uhil  syflisy
Clesmeargmma
To learn about the weaving and potiery {ceramic) technologies during the Sangam
Age.(K2)

2. eHsSTOUgUmUlySH uiDn s Gorer s smomud wiflh gy
e meit 153560
To understand the designs and structural constructions during the Sangam
period. (K2)

3 umimLw &Te &sUwLdsmoulel ke um st ufmih &L gL s
SUGDLOLIL| GG S LIS 60,
To explore the technigues and architectural patterns of ancient Tamil structures.(K2)

4 epugidl uamib 2 Carsalue@sm o ukismeni Lpf S,
To gain knowledge on manufacturing and metallurgical technologies of ancient
Tamils.(K3)

5. Gauamremtenw, Eriurssnn whmh sLdentAsmfos ukissmerl Lyl
2|5l Glametsmss.
To understand agricultural> irrigation> and marine technologies of ancient Tamil
society.(K3)

6. Sbaluosbly wipw solssifaumrrsédaouyd ssar safaf
uwerur GlasmeTwd yflhg Qe gsge.
To understand the development of Scientific Tamil and its applications in Tamil
computing.(K3)

CO-PO, PSO MAPPING:
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24CSPC201 PYTHON FOR DATA SCIENCE LAl L. C

‘ 3(/1(0(&]|4
!I!PTEL Gk SYLLABUS VERSION 1.1 SDG NO. & & 9
PRE-REQUISITE
COURSES 24LCSPTION
OBJECTIVES:
® To learn the core programming basics required for Data Science using

Pythonlanguage.

® Todevelopsimple Python programswith conditionals and loops.
Togainknowledge on Data Science modules NumPy, SciPy and Matplotlib
¢ Toacquire skillsin data preparatory and preprocessing steps

MODULE-I  BASICS OF PYTHON PROGRAMMING 8
Introduction to Python- Features, Identifiers, Reserved words, Indentation,
Comments, 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 Ffunctions. User defined
functions- functionarguments & its types.

MODULE-II  FILES, EXCEPTIONS, 00OPS CONCEPTS 8

User defined Modules and Packages in Python- Files: File manipulations, File
and Directory related methods - Python Exception Handling. 00Ps Concepts -
Classand Objects, Constructors - Datahiding- Data Abstraction- Inheritance

MODULE-IIT DATASCIENCE AND DESCRIPTIVESTATISTICS 8

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

data science. ATATI
A RLAHD
{::: Ae Yo bweed EHMHMH
: Board of Studies

‘H?ﬁl.-?--! t‘, n“:‘:\- I_ :-'il;-'a TiE {f e mp']rrlrfrq I]JEI]

st mouter Seitncs ang E:
<ri Sairam E”Eiﬂwﬁngammg,";;w
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MODULE-IV INTRODUCTION TO NUMPY 7
NumPy Basics: Arrays and Vecto rized Computation - The Num Py 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 -
Mathematical and Statistical Methods-Sorting- Unique and Other Set Lo gic

MODULE-V  DATA MANIPULATION WITH PANDAS 7
Introduction to pandas Data Structures: Series, Data Frame, Essential
Functionality: Dropping Entries Indexing, Selection, and Filte ring- Function
Application and Map ping-Sorting and Ranking, Summarizing and Com puting
Descriptive Statistics- Unique Values, Value Counts, and Membership.
Reading and Writing Data in Text Format.

MODULE-VI DATA CLEANING, PREPARATIONAND VISUALIZATION 7
Data Cleaning and Preparation: Han dling Missing Data - Data Tra nsformation:
Removing Duplicates, Transforming Data Usin g a Function or Mapping,
Replacing Values, Detecting and Filtering OQutliers- String Manipulation:
Vectorized String Functions in pandas. Plotting with pandas: Line Plots, Bar
Plots, Histograms and Density Plots, Scatter or Point Plots,

TOTAL: 45 PERIODS

TEXT BOOKS

1. Y.Daniel Liang, “Introduction to Programming using Python”, Pearson, 2nd
Edition, 2021.

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

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

. Davy Cielen,Arno D.BMeysman and Mo Mohamed Ali"Introducing Data
Science’.Manning Publications, 2016,

REFERENCES:
1. Wesley|.Chun, “Core Python Programming’, Prentice Hall, 2006.
2. Mark Lutz, "Learning Python”, OReilly, 4th Edition, 2009,

CHAIRMAN
- Board of Studies
WAMAIARS Depastment of Computer Science and Enginserk

gl 2 1T 5l Sairam Enginaering Coliege
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WER REFERENCES
1. https://www.edx.org/course/python -basics-for-data-science
2. https://wwwedxorg/course/a nalyzing -data-with-python

3. https:/ fwww.coursera.org/learn/python -plotting?specialization=data -
science- python 4. https:jfmw.prtrgr'amlﬂer—hﬂﬂks.fumfintrﬂdul:jng -
data-science-pdf/

COURSEOQUTCOMES:

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

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

Z. Develop an application with user-defined modules and packages using
QOF 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 datamanipula tionsusing Pandas. (K3)

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

CO-PO,MAPPING:
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5S4 Protection of Children and Women Safety

SEMESTER - 11
COURSE CODE:
2LHSNC201 NCC COURSE LEVEL 1 ; -; : E; :]:
!"PTE" g SYLLABUS VERSION 1.1 SDG NO. &
PRE-REQUISITE >
COURSES
ARMY WING
NCCGENERAL 6
NCC1  Alms, Objectives & Organization of NCC 1
NCC2 Incentives 2
NCC3  Duties of NCCCadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI1 National Integration: Importance & Necessity 1
NIZ Factors Affecting National Integration 1
NI3 Unity in Diversity & Role of NCC in Nation Bullding 1
NI4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD1 Self-Awareness, Empathy, Critical & Creative Thinking,
Decision Making and Problem Sclving 2
PD2 Communication Skills 3
PD3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation,
Moral Values, Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIALSERVICEAND COMMUNITY DEVELOPMENT 8
EL:E'I' 1AM Basics, Rural Development Programmes, NGOs,
et Contribution of Youth 3

Recommended in Board of Studies (Bo5) Meeting No. 2 hmwﬁ &> /tn('
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555 Road / Rail Travel Safety 1
556 New [nitiatives 2
557 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS

NAVALWING
NCC GENERAL b
NCC1  Aims, Objectives & Organization of NCC 1
NCC2  Incentives g 2
NCC3  Duties of NCC Cadet 1
NCC4  NCCCamps: Types & Conduct 2
NATIONALINTEGRATION AND AWARENESS 4
NI1 National Integration: Importance & Necessity 1
NIZ 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 Thinkin g

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

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

Contributionof Youth 3
554 Protection of Children and Women Safe ty 1
$55 Road / Rail Travel Safety 1
556 New [nitiatives 2
557 Cyberand Mobile Security Awareness 1

TOTAL: 30 PERIODS
Recommended in Board of Studies (BoS) Meeting No. P ha:n %rfbi
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ARMY WING

NCCGENERAL

NCC1  Aims,Objectives & Organization of NCC
NCC2  Incentives

NCC3  Dutiesof NCC Cadet

NCC4  NCCCamps: Types& Conduct

NATIONALINTEGRATION AND AWARENESS

Ni1 National Integration: Importance & Ne cessity
NIZ Factors Affecting National Integration

NI 3 Unity in Diversity&Rule::erEEinNaﬁﬂnEuilding
NI4 Threats to National Security

PERSONALITY DEVELOPMENT

PD1 Self-Awareness, Empathy, Critical & Creative Thinki ng,
Decision Making and Problem Solvi ng

PD2 Communication Skills

PD3 Group Discussion: Stress & Emotions

LEADERSHIP

i1 Leadership Capsule: Traits, Indicators, Motivatio n,
Moral Values, Honour Code

L2 Case Studies: Shivaji, [hasi Ki Rani

SOCIALSERVICEAND COMMUNITY DEVELOPMENT

551 Basics, Rural Development Programmes, N GOs,
Contribution of Youth

554 Protection of Children and Women Safety

555 Road / Rail Travel Safety

SS6 New Initiatives

557 Cyberand Mobile Security Awareness

TOTAL: 30 PERIODS
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SEMESTER - 11
COURSE CODE: ENGINEERING PRACTICES LIT|P|CPIC
Cocabinsy LABORATORY (TVET) 0|0[4]4|2
NPTEL CODE: SYLLABUS VERSION 1.1 SDG NO, &, 9, 12
PRE-REQUISITE N
COURSES |
OBJECTIVES:
® To familiarize students with fundamental engineering workshop

practices, including welding, machining, sheet metal work, carpentry,and
plumbing, while emphasizing safe working procedures.

* Todevelop practical skillsin electrical and electronic engineering through
wiring, measurement, testing, circuit implementation, and
troubleshooting using standard laboratory instruments,

® To provide hands-on experience in computer ne tworking, operating
system installation, Ethernet cable preparation, wireless network
configuration, and basichardware maintenance.

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

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

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

LISTOFEXFERIMENTS:

Welding:

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

applications.

¢. Fabrication of basic butt, lap, and T-joints using Shielded MIG weldin g

3. Manufacturing of a simple fabricated com ponent using welding

technigques.

4. Demonstration and exposureto TIGand Arcweldin g processes.

Recommended in Board of Studies (BoS) Meeting No.
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BasicMachining:

5. Introduction to machine tools and workshop safety,

6. Performing basic turning and facing operations onalathe machine.
7. Drilling operations using standard workshop equipment.

8. Understanding machining parameters and dimensional accuracy,

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

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

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

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

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

15. Intreduction to household plumbing systems and associated fittings,

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

Electrical Engineering Practice

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

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

19, Energy measurementusinga single-phase energy meter.
20. Measurementofearth resistance and electrical safety practices.

Electronics Engineering Practice
21. ldentification and testing of electronic components and instruments,
22. Resistor colour coding and component characterization.

23. Measurement of AC signal parameters using a Cathode Ray Oscilloscope
(CRO). _
24, 5Study and implementation ofbasic logic gate circuits.

Recommended in Board of Studies (BoS) Meeting No. held on
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25. Generation and analysis of clock signals.
26, Soldering practices for electronic circuits and PCB assembly.
27. Construction and testing of half-wave and full-wave rectifier circuits,

Networking

28. Installation and configuration of operating systems.

29. Ethernetcable preparation and network connectivity setup.

30. Wireless router configuration and network extension tech niques.
¢9. Basictroubleshooting of computer hardware and networking issues.
30. NASand CCTV configuration demo

Al-Assisted Software Development

31, Buildyour first web pagesand set up simple backend servers.

32. Connectsmart hardware and lIoT devicesto your softwareapplications.
33. Use Al promptsasa helpful assistanttowrite and understand code faster.
34. Create beginner-friendly, connected projects from scratch usi ng Al

35. Gain a solid foundation in modern, Al-assisted software develg pment,

Mechanical CAD

36. Introduction to CAD tools and engineering design workflows.

37. Creation of two-dimensional engineering sketches and drawi ngs.

38. Understanding engineering drawingstandards, projections, and views.
39. Developmentofsimple engineering models and technical drawi ngs.

Assembly and dismantlingof Household components

40. Assembly and disassembly of wet grinders and electric fans.

41. Assemblyand disassembly of Iron box

42. Assemblyand disassembly of computer systems.

43. Assemblyanddisassembly of Motorcycle

44. Study ofair conditioning systems, Pump and LED,

45. Introduction to preventive maintenance and troubleshooting techniques.

SOFTWARE TOOLS REQUIRED:

* Al-assisted Development Tools {ChatGPT/GitHub Co pillot/Gemini),
*  VisualStudio Code,

= Python,

Recommended in Board of Studies (BoS) Meeting No. held on
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» HTML/CSS/JavaScript,
* [Flask(or Node.js),

»  Mechanical CAD Software (AutoCAD/Fusion 360 /SolidWorks,/FreeCAD),

=  [iscoPacketTracer,

=  Wireshark,

= PuTTY,

= Tinkercad Circuits/Proteus (optio nal),
» Git&GitHub,

»  Microsoft Office/Libre0ffice

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:

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

batch of 30 students.

+ Standalone desktop computers with the above software tools installed -
30 Nos. (Or) Server with the required software supporting 30 terminalsor

more.

» Personal Protective Equipment (PPE), Fire Extinguishers, First Aid Kits,
LCD Projector, and other standard laboratory safety facilities = One set

suitable for abatch of 30 students.

Equipment

MIG Welding Machine
ArcWelding Machine

TIG Welding Machine
Welding Booth

Welding Safety equipment
Basic Welding Tools
Advance Weldingtools
Centre Lathe Machine
Pillar or Radial Drilling Machine
Bench Grinder

Band Saw

Milling Machine

Sheet Metal Work Bench
Sheet Metal Tool Kit

Recommended in Board of Studies (BoS) Meeting No.
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Sheet Metal Safety Kit 10sets
Carpentry Work Bench 5
Carpentry Tool Kit 10 Sets
Carpentry Safety Kit : 10 zets
Plumbing Practice Board 5
Plumbing Tool Kit 5 Sets
Electrical Activity Cabins 10
Electrical Safety Kits 10
Electrical Tool Kits 10
Digital Multimeter 10
Earth Resistance Tester 2
DSO 5
Function Generator

Regulated DC Power Supply 5
Ereadboards . 15
Electronic Component Kits 15 Sets
Soldering Stations 10
Desktop Computers 93
USB devices 30
6-port Network Switch 2
Wireless Router 30
LAN Crimping Kits 5
NAS Demo Unit 1
CCTV Demo Kit 2
Mechanical CAD Licenses 30
Wet Grinder 2
ElectricFan 5
Electriclron Box 5
Computer System 10
Motorcycle Assembly 1
Water Pump 1
SplitAC 1
LED Demo Kit 2
Tool Kits 30
StudentWork Benches 20
PPEKits 30 Sets
Fire Extinguishers 10

Recommended in Board of Studies (BoS) MeetingNo. __________ held on
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First Aid Kits 10
LCD Projector 10
OUTCOMES:

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

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

2. Operate electrical and electronic circuits using standard laboratory
instruments for 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
toolstodevelopsimple engineering solutions. (K3)

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

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

CO-POMAPPING:
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SEMESTER - 11
COURSE CODE: PYTHON FOR L|T|P|CP|C
e DATA SCIENCE LABORATORY |00 |4 | 4|2
FFTEI' e SYLLABUS VERSION 1.1 SDGNO. 4 & 9
PRE-REQUISITE ]
| COURSES
OBJECTIVES:

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

@ Toapply Object-Oriented Programming co ncepts such as classes, objects,
abstraction, encapsulation, and packages in Python.

® To perform numerical computations and array manipulations using the
NumPylibrary.

® Toanalyze, preprocess,and manipulate datasets usin gthe 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 N umbers
2. Find the maximum and minimum ofa list of Numbers

3. Writea 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 String
c) Capitalize the first character of each word

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

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

6. Writeaprogramtoimplement Exception Handling for License Process

7. Writeaprogram toimplement Classes and Objects for a Student class l )

B. Create packages and import modules from packages CA&:&M
9. Writeaprogram to implement 00P concept- Datahiding Board of Studias

rggram to implement OOP concept- Data abstractiof® ™™ of Computer Seiance ang E

e ginﬂenng L

1{} : ; =rl Salram En
Une mﬂt&.a program to handle numerical operations using math and random
od ewimber functions
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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 various inputs.
16. Importany CSV file to Papdas DataFrame and perform the following;
a) Visualize the firstand last 10 records
b) Get the shape, index and column details
c) Select/Delete the records (rows)/columns based on conditions.
d) Perform ranking and sorting operations.
e) Dorequired statistical operations on the given columns.
f) Find the countand uniqueness of the given ca tegorical 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 usingapply () 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 Plotsand
Scatter Plots.
LAB REQUIREMENTS:
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
WMAMPIAHD i %l{{'ﬂ"“
" CHAIRMAN
Board of Studies ' inbering
Depariment of Computer Sclence and KGR |
Sl Sairam Englneering Colle., -
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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, objects,
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 - II
COURSE CODE:
24ESID201 IDEA ENGINEERING LAB - Ii '{-} "l; : CIPg
!‘PTEL e SYLLABUS VERSION 11 $DG NO. 1-17
PRE-REQUISITE 3
COURSES
OBJECTIVES:

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

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

® Utilize design thinking to analyze user needs, build value

propositions, and achieve product—-market fit,
held on ‘I}E.‘;; E j

‘a@irman
Board o7
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® Explore innovation management through case studies, technology
commercialization, and entrepreneurial ECOsystems.

® Navigate Intellectual Property Rights (1 PR}, patent protection, sta rtup
funding, incubation, and government schemes,
® Design sustainable, future-ready solutions using human-Al

collaboration, regenerative innovation, and systems thinking aligned
with UN 5DGs.

MODULE-I  TECHNIQUES FOR RAPID IDEATION 5
Introduction to Rapid Ideation and Creative Thinking - Principles and
Techniques of Rapid Ideation - The Ideathon Workflow: From Problem to
Solution - Brainstorming Methods for Idea Generation - Collaborative and
Multidisciplinary Teamwork - Creativity Enhancement Techniques and
Innovation Tools - Idea Evaluation and Refinement Through Expert Feedback -
Institutional Support for Innovation and Ideation - Developing Feasible
Products and Solution Concepts - Hands-on ldeation Activities, Case Studies,
and Practical Exercises

MODULE-II TECHNICAL DRAWING AND VISUALISATION 5

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

MODULE-IIl VALUEPROPOSITIONFIT 4

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

w2 rfoﬂﬁ‘”ﬁ’
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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 AND FUNDING THE IDEA 4
Introduction to Protecting and Funding Innovative Ideas - 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 Fundin g - 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  FUTUREOFIDEA ENGINEERING 4

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

26 + 4 (village visit) TOTAL: 30 PERIODS

TEXT BOOKS:

1. htps://www.indiagovin/services

2. https://sdgsun.org/2030agenda

3. https://www.local203 EI.urg;"]ihrar}rﬁ?Efﬁustalnahiemeveiupmenl:-
Goals-and-Gram-Panchayats-Handbook- for-Elected-Representatives.pdf

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

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

1. UN Sustainable Development Goals

2. https://srmunivdigimatin/nptel/courses/video /1091062 00/L30.html
3. https://avcee.digimat.in/nptel /courses/video/109106200/L26.html

OUTCOMES:

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

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

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

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

4. Evaluate innovation case studies, intellectual property rights (IPR),
commercialization strategies, and funding opportunities to support
technology-based entrepreneurship.(K3)

5. EvaluateIPR protection and fundingmechanisms 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)

CO-PO, MAFPPING:
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SEMESTER - II

COURSE CODE: LIT!Iplcplc
2LENTP201 DIGITAL DYNAMICS 1Tol1 210
HENEL A SYLLABUS VERSION 1.1 SDG NO. &
PRE-REQUISITE

COURSES

OBJECTIVES:

e Explere online communication

e 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
Adaptingto changes - Digital migrantsto Digital citizens
Importancein today’s digital landscape

Digital identity and self- presentation

Unline communities and forums

Digital divide and consequences

Online collaboration and collective action

MODULE-I DIGITAL LITERACY AND ACCESS TO TECHNOLOGY
Computer skills

Socialand culturalunderstanding

Social media campaign and Activism

Netiguettes

Trending Technologies

Digital tools and softwares

MODULE - I DIGITALETHICS

Digital ethics and moral panics

Theartof protecting secrets / Digital footprints
Overview of digital tools
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MODULE -1V CYBER SECURITY 3

Threats, vulnerability and consequences
Datamaking and usage practice
Importance of security

MODULE -V DIGITALNETWORKING 7
Remote work and virtual teams

Authenticity in digital interactions

Engaging contentcreation

Tools and and techniques for insightful usage

Balancing online and offline interactions

Collaboration for research and innovation

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

Standardization -Basic Concepts:
Basicconcepts of standardization

Purpose of standardization, marking and certification of articles and
processes

Importance of standards to industry, policy makers, trade, sustainability and
innovation

Standards Formulation Processand Challenges:

Objectives, roles and functions of BIS, Bureau of Indian Standards Act, 1S0/ IEC
Directives

WTO Good Practices for Standardization

World of Standards:
Important Indian and [International Standards
TOTAL: 30 PERIODS

REFERENCES:
1. Communication Skills and Soft Skills - an Integrated Approach. Edited by E.
Sureshkumar, P. Sreehariand]. Savithri, Pearson.

2. Silvia.P].2007. How to Read a Lot. Washington DC, American Psychological
Association.
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WEB REFERENCES:
1. https://swayam.govin/nd1_noc19 hs31 /preview

“8 Ilttps:,n",r"www.sscnasscnm.cnmfssc-prnjcctsfcapa{:ity=bui|dillg-and—
development/training/gbfs/

OUTCOMES:

Upon completion ofthe course, the student will beable to:

1. Applyonline communication techniques and collaboration skills (K3)
e. Enumerate the principles of digital ethics in online interact] ons (K2)
3. Understand theimportance of Bureau of Indian Standards (BIS). (K2)

CO-FO, PSOMAPPING:
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SEMESTER - II

COURSE CODE: TAKE CHARGE : LIT|P|CPC
SMHSTPIN COLLEGE READINESS-1I [1]o0o|1 |0
Lo SYLLABUS VERSION 1.1 SDG NO. &
PRE-REQUISITE i

COURSES

OBJECTIVES:

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

MODULE-1V  CONTRIBUTION & LEARNING SKILLS
® Take Charge of Your Contribution

Take Charge of Your Learning

Activity on Taking Charge of Your Contribution

Activity on Taking Charge of Your Learning
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MODULE-V  GETTINGIN -CAREER & HIGHER EDUCATION READINESS

® TakeCharge of Gettingin
® Activity on Taking Charge of Getting in

MODULE-V]I  FINANCIALLITERACY & REFLECTION
®  Take ChargeofYour 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 division is well aligned with curriculum design:

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

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

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

2. Use self-directed learning strategies to enhance academic performance
andlifelong learningskills (K3)

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

CO-PO, MAPPING:
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