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Vision of the Department

To emerge as a Centre of Excellence in the field of Artificial Intelligence
and to accomplish eminence to have global recognition through education,

innovation and collaborative research in the realm of Data Science
Mission of the Department

> To impart quality value-based technical education in cutting edge Artificial

Intelligence technologies that bridge the gap between academia and industry

> To promote research, innovation and entrepreneurial skills with the latest

technologies to be globally competitive professionals

> To equip aspiring students with the skills to perform intelligent data analysis

which in turn provide dynamic and lucrative careers in the field of technology

> To develop technocrats with strong core capabilities in Artificial Intelligence
by providing good infrastructure, resources, effective teaching learning

process and competent with state-of-the-art technologies




B.Tech ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
REGULATION 2022
CHOICE BASED CREDIT SYSTEM (CBCS)

I-VII1 Semesters Curricula and Syllabi

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1:

PEO2:

PEOS:

PEO4:

To Build next generation of highly skilled graduates with a strong knowledge in Atrtificial
Intelligence and Data Science to contribute and innovate new technologies for societal needs

To Create Engineers to promote collaborative learning and to exhibit their employability skills
and practice the ethics of their profession through innovation or entrepreneurship

To Pursue graduate studies in the field of Data Science and to be committed in lifelong research
towards social, political, and technical issues

To Exhibit innovative thoughts in Engineering, Problem Solving and Critical Thinking skills to
excel in interdisciplinary domains

PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:

PO1:

PO2:

PQO3:

POA4:

PO5:

Engineering  knowledge:  Apply the knowledge of mathematics, science,
Engineering fundamentals and an engineering specialization to the solution of complex
engineering problems.

Problem analysis: lIdentify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modelling to complex engineering activities
with an understanding of the limitations.




POG6:

POT7:

POS8:

PO9:

PO10:

PO11:

PO12:

PSO 1:

PSO 2:

PSO 3:

PSO 4:

The engineer and society: Apply reasoning in formed by the contextual knowledge To assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant
to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

Ethics:  Apply ethical principles and commit to professional ethics and
Responsibilities and norms of the engineering practice.

Individual and teamwork: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and
receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one‘s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to engage
in independent and life-long learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES (PSOs)

To understand, analyze and apply the Al based efficient domain specific processes for problem-
solving, inference, perception, knowledge representation and learning to design computer
based systems for varying complexity

To implement search algorithms, neural networks, machine learning and data analytics to create
innovative solutions from idea to product for successful career and entrepreneurship

To develop intelligent solutions and project development skills using Data Science
technologies to cater to the societal needs

To provide a concrete foundation and enrich their abilities to qualify for Employment, Higher
Studies and Research in Artificial Intelligence and Data Science with ethical values




MAPPING OF PROGRAM OUTCOMES (POs) WITH
PROGRAM EDUCATIONAL OBJECTIVES (PEOs) & PROGRAM SPECIFIC OUTCOMES (PSOs)

PROGRAM EDUCATIONAL PROGRAM SPECIFIC
PROGRAM OUTCOMES (POs) OBJECTIVES (PEOs) OUTCOMES (PSOs)
PEOl1 | PEO2 | PEO3 | PEO4 | PSOl1 | PSO2 PSO3 |PSO4
PO1: Engineering knowledge 3 3 2 1 3 3 3 3
PO2: Problem analysis 2 2 2 1 3 3 3 2
PO3: Design/development of 3 3 2 1 3 3 3 3
solutions
PO4: Conduct investigations of 3 3 3 1 3 3 3 3
complex problems
PO5: Modern tool usage 2 3 2 1 2 3 3 2
POG6: The engineer and society 2 2 1 2 2 2 3 3
PO7: Environment and sustainability 2 2 2 3 2 2 3 3
POS8: Ethics 2 2 3 1 2 2 3 3
POY: Individual and teamwork 2 3 3 3 2 2 2 3
PO10:Communication 2 2 3 2 2 2 2 3
PO11: Project management and 2 3 3 1 1 2 3 3
finance
PO12: Life-long learning 3 3 3 2 2 2 2 3

Correlation Level 1, 2 or 3 as defined below
1. Slight (Low)
2. Moderate (Medium)
3. Substantial (High)

MAPPING OF PSOs TO PEOs

PROGRAM SPECIFIC PROGRAM EDUCATIONAL OBJECTIVES (PEOs)
OUTCOMES (PSOs)
PEO1 PEO2 PEO3 PEO4
PSO1 2 2 3 2
PSO2 2 3 3 1
PSO3 3 3 3 2
PSO4 2 3 3 1




SEMESTER-I

S.No C(?:)JSZE COURSE TITLE CATEGORY |[CONTACT | L | T P|C
PERIODS
1 IP4151 Induction Programme - - - - 0
THEORY
Communicative English
2 HS4101 (Common to all Branches of B.E/B.Tech Programmes) HSMC 3 3 0 0 3
Engineering Mathematics
3 MA4102 (Common to all Branches of B.E/B.Tech Programmes) BSC 4 3 1 0 4
Engineering Physics
4 PH4103 (Common to all Branches of B.E/B.Tech Programmes) BSC 3 3 10 0 3
Engineering Chemistry
S Cval04 (Common to all Branches of B.E/B.Tech Programmes) BSC 3 3]0 0 3
Problem Solving and Python Programming
6 GE4105 (Common to all Branches of B.E/B.Tech Programmes) ESC 3 3]0 0 3
Engineering Graphics
7 GE4106 (Common to all Branches of B.E/B.Tech Programmes) ESC 6 2 10 |4 4
8 GE4151  |glpy WoyLy/Heritage of Tamils HSMC 1 1100 | 1
PRACTICALS
Python Programming Laboratory
8 GE4107  |(Common to all Branches of B.E/B.Tech Programmes) ESC 4 0] 0 4| 2
Physics and Chemistry Laboratory
9 BS4108  |(Common to all Branches of B.E/B.Tech Programmes) BSC 4 0] 0] 4| 2
TOTAL 31 18 1| 12| 25
SEMESTER-II
S.No GOUREIS COURSE TITLE CATEGORY [CONTACT | L | T P|C
CODE PERIODS
THEORY
Professional English
1 HS4201 g HSMC 3 3 0 0 3
(Common to all Branches of B.E/B.Tech Programmes)
Statistics and Numerical Methods
2 MA4202 BSC 4 3 1 0 4
(Common to all Branches of B.E/B.Tech Programmes)
Physics for Information Science
PH4251 Y BSC 3 3 0|0 3
3 (Common to CSE & IT)
Basic Electrical and Electronics Engineerin
BE4251 g g ESC 3 3 0|0 3
4 (Common to IT, CSE & MECHANICAL)
Environmental Science and Engineerin
5 GE4204 9 9 BSC 3 30|03
(Common to all Branches of B.E/B.Tech Programmes)
Programming in C
6 CS4201 9 9 PCC 3 3 0 0 3
(Common to CSE & IT)
7 GE4251 @D Qs mdlemL b /Tamils and HSMC L 11o0lol1
[Technology
PRACTICALS
8 Engineering Practices Laboratory
GE4207 (Common to all Branches of B.E/B.Tech Programmes) ESC 4 0 014 |2
Programming in C Laboratory
9 CS4208 (Common to IT & CSE) PCC 4 0 0 |4 2
TOTAL 28 19 1 8 | 24

Note: *For Personality Development course, the grades earned by the students will be recorded in the Mark Sheet, however the

same shall not be considered for the computation of CGPA
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SEMESTER-III

COURSE

CONTACT]

SI.No COURSE TITLE CATEGORY L P|C
CODE PERIODS
THEORY
Discrete Mathematics
1 MA4351 (Common to all Branches of B.E/B.Tech BSC 4 3 0|4
Programmes)
Digital Logic and Computer Organization
2 CS4351 (Common to IT & CSE) PCC 4 3
3 | Iassy | Qe Structiresusing Python PCC 3 3 03
Java Programming
4 CS4352 (Common to IT & CSE) PCC 3 3 013
Foundations of Data Science
5 AD4351 (Common to IT & CSE) PCC 3 3 013
6 AD4301 Introduction to Artificial Intelligence PCC 3 3 0l3
PRACTICALS
7 IT4356 Data Structures using Python Laboratory PCC 4 0 4l 2
(Common to IT)
Java Programming Laboratory
8 CS4357 (Common to IT&CSE) PCC 4 0 41 2
9 AD4359 ﬁ;gglgzjlr;ntelhgence & Data Science PCC 4 0 4 2
Professional Skills Laboratory
10 | HS4310 (Common to all Branches of B.E/B.Tech EEC 2 0 2|1
Programmes)
TOTAL 34 18 14 | 26
SEMESTER-IV
SI. | COURSE CONTACT
o CObE COURSE TITLE CATEGORY | Soo i ops | L P C
THEORY
Probability and Statistics
1 MA4401 (Common to all Branches of B.E/B.Tech BSC 3 3 0 |4
Programmes)
Database Management Systems
2 CS4451 PCC 3 3 0| 3
(Common to IT & CSE)
Operating Systems
3 CS4452 (Common to IT & CSE) PCC 3 3 0| 3
4 IT4454 Design and Analysis of Algorithm PCC 3 3 0ol 3
(Common to IT)
Fundamentals of Digital Image Processing
4 P
° 54503 (Common to IT & CSE) cc 3 3 0|3
PRACTICALS
Database Management Systems Laboratory
6 CS4457 (Common to IT & CSE) PCC 4 0 4 2
Operating Systems Laboratory
7 CS4458 (Common to IT & CSE) PCC 4 0 4 | 2
Digital Image Processing Laboratory
8 CS4509 (Common to IT & CSE) PCC 4 0 4 | 2
TOTAL 27 15 12 | 22




SEMESTER-V

Sl. COURSE CONTACT
No. i COURSE TITLE CATEGORY | cniops| B | TP | C
THEORY
1 AD4501 Machine Learning PCC 3 310 0| 3
Full Stack Web Development
2 IT4553 (Common to IT) PCC 3 310 0| 3
3 CS4501 Computer Networks and Security Basics PCC 3 310l ol 3
4 - Professional Elective-I PEC 3 310 0| 3
5 - Professional Elective-II PEC 3 3/0] 0| 3
6 - Mandatory Course | MC 3 3]0 0| 0
PRACTICALS
7 IT4557 Full Stack Web Development Laboratory PCC 4 olol al 2
(Common to IT)
9 AD4309 | Machine Learning Laboratory PCC 4 00| 4 2
TOTAL 26 18 | 0 |8 | 19
SEMESTER-VI
sl. COURSE CONTACT
. e COURSETITLE CATEGORY | Seniops| B | T [P |C
THEORY
1 ITags1 | Bi9g Data Analytics PCC 3 30|03
(Common to IT & CSE)
2 IT4653 | Deep Learning PCC 3 3/ 0[0]3
(Common to IT)
3 AD4601 | Reinforcement Learning PCC 3 31 0|03
4 - Open Elective-I OEC 3 3] 0|0 (3
5 - Professional Elective-111 PEC 3 3] 0|0 (3
6 - Mandatory Course Il MC 3 31 0]0|0
PRACTICALS
7 IT4657 Big Data Analytics Laboratory PCC 4 ol ol al2
(Common to IT & CSE)
Deep Learning Laboratory
IT4658 PCC 4 0| 0| 4|2
8 (Common to IT)
9 AD4609 | Mini Project EEC 4 0 4 |2
TOTAL 33 18 12 (21

*Mandatory Course | and 11 is a Non-credit Course (Student shall select one course from the list given
under Mandatory Courses | and I1)




SEMESTER-VII

sl. COURSE CONTACT
No. CODE COURSE TITLE CATEGORY | [fo drc L | T [P |C
THEORY
1 MB4751. Principles of Management HSMC 3 3lolo |3
(Common to IT & CSE)
2 IT4752 IoT and Cloud Computing PCC 3 3/10lo0 3
(Common to IT)
3 ADA4701 | Neuro-Fuzzy Computing PCC 3 31010 |3
4 - Open Elective-II OEC
- Professional Elective-1V PEC 3 31]01]0 |3
PRACTICALS
Neuro-Fuzzy Computing Laboratory
6 ADA4758 PCC 4 0|0 |4 |2
(Common to IT & CSE)
7 IT4757 loT and Cloud Computing Laboratory pCC 4 olola o2
(Common to IT)
TOTAL 23 5|0 |8 |19
*QOpen Elective — | & 11 shall be chosen from the list of open electives offered by other Programmes
SEMESTER- VIII
Sl. COURSE CONTACT
o CODE COURSETITLE CATEGORY | cniops |t | TP | C
THEORY
GE4791 Human Values and Ethics HSMC 3 3|10 0] 2
- Professional Elective-V PEC 3 3100
PRACTICALS
3 AD4803 Project Work EEC 20 0 | 0] 20| 10
TOTAL 26 6 | 0| 20| 15

*Students will undergo Industrial Training/Internship during vacation

Total Credits: 171




HUMANITICS SCIENCE AND MANAGEMENT COURSES (HSMC)

COURSE CONTACT
S.No.| cope COURSE TITLE CATEGORY | pERIODS L
1. HS4101 | Communicative English HSMC 3 3
2. HS4201 | Professional English HSMC 3 3
3. MB4751 | Principles of Management HSMC 3 3
4. GE4151 |s1Ap1y WoiyLy/Heritage of Tamils HSMC 1 1
5. GE4251 %ﬂﬁ%@ Qs mdleumIL LiLD /Tamils and HSMC . .
6. GE4791 [Human Values and Ethics HSMC 1 1

BASIC SCIENCE COURSES (BSC)

SN COURSE COURSE TITLE CATEGORY CONTACT L
o1 CoDE PERIODS
1. MA4102 | Engineering Mathematics BSC 4 3
2 PH4103 | Engineering Physics BSC 3 3
3. CY4104 | Engineering Chemistry BSC 3 3
4. BS4108 Physics and Chemistry Laboratory BSC 4 0
5. MA4202 | Statistics and Numerical Methods BSC 4 3
6. PH4251 | Physics for Information Science BSC 3 3
Environmental Science and
GE4204 o BSC 3 3
7. Engineering
8. MA4351 | Discrete Mathematics BSC 4 3
9. MA4401 | Probability and Statistics BSC 3 3

ENGINEERING SCIENCE COURSES (ESC)

S'N COURSE COURSE TITLE CATEGORY CONTACT L
N0 copE PERIODS
Problem Solving and Python
1. | GE4105 Programming ESC 3 3
2. | GE4106 [ Engineering Graphics ESC 6 2
3. | GE4107 [ Python Programming Laboratory ESC 4 0
Basic Electrical and Electronics
4. | BE4251 Engineering ESC 3 3
5. | GE4207 | Engineering Practices Laboratory ESC 4 0
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PROFESSIONAL CORE COURSES (PCC)

COURSE CONTACT
S.No. CODE COURSETITLE CATEGORY PERIODS
L CS4201 | Programming in C PCC 3
2. CS4208 | Programming in C Laboratory PCC 4

3. Digital Logic and Computer
CS4351 Organization PCC 4
4. IT4351 | Data Structures using Python PCC 3
S CS4352 | Java Programming PCC 3
6. | AD4351 | Foundations of Data Science PCC 3
7. | Ap43o1 Introc_iuctlon to Artificial PCC 3
Intelligence
8 Data Structures using Python
: IT4356 PCC 4
Laboratory
9. CS4357 | Java Programming Laboratory PCC 4
10. | ADa359 Ar_tificial Intelligence & Data PCC 4
Science Laboratory
11| cs4451 | Database Management Systems PCC 3
12. | cs4452 | Operating Systems PCC 3
13. IT4454 Desig_n and Analysis of PCC 3
Algorithm
14. | csa503 Fundam_entals of Digital Image PCC 3
Processing
15. CSA4457 Database Management PCC 4
Systems Laboratory
16. CS4458 | Operating Systems Laboratory PCC 4
17| cs4s509 Digital Image Processing Laboratory PCC 4
18. | AD4501 | Machine Learning PCC 3
191 174553 | Full Stack Web Development PCC 3
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COURSE CONTACT
S.No. CODE COURSE TITLE CATEGORY PERIODS P|[C
20. | cs4501 Computer Networks and Security PCC 3 ol 3
Basics
21. Full Stack Web Development PCC 4 4 | 2
IT4557 Laboratory
22. Machine Learning PCC 4 4|2
AD4509 Laboratory
23. | 174651 | Big Data Analytics PCC 3 0| 3
24, i
IT4653 | Deep Learning PCC 3 0|3
25. | AD4601 | Reinforcement Learning PCC 3 013
26. | |T4657 | Big Data Analytics Laboratory PCC 4 4 | 2
27. | 1T4658 Deep Learning Laboratory PCC 4 a4l 2
28. | IT4752 loT and Cloud Computing PCC 3 0|3
29. | aAD4701 | Neuro-Fuzzy Computing PCC 3 ol 3
30. ADA758 Neuro-Fuzzy Computing Laboratory PCC 4 4|2
loT and Cloud Computing
3l IT4757 Laboratory PCC 4 4 | 2
EMPLOYABILITY ENHANCEMENT COURSES (EEC)
=l AOLIRSIS COURSETITLE CATEGORY it P C
No. CODE PERIODS
1 HS4310 Professional Skills Laboratory EEC 2 2 |1
2 AD4609 Mini Project EEC 2 4 2
3 AD4803 Project EEC 20 20110
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Professional Elective Courses: Verticals

Vertical 1 Vertical 2 Vertical 3 Vertical 5
Full Stack Cloud Computing | Cyber Security Vertical 4 Data Science &
& Data Centre and Data Al & ML Emerging
Development . . :
Technologies Privacy Technologies
CS4741 CS4512 CS4513 ADA4514 ADA4515
PE1 | Software Testing & . Social Network Pattern Ethics in Data
Distributed Systems . - .
QA Analysis Recognition Science
ADA4524 CS4525
CS4521 AD4522 CS452.3 Natural Introduction to
PE2 Cloud Management Information . -
App Development Securit Securit Language Virtual Reality and
y y Processing Augmented Reality
CS4632 AD4644 CS4635
PE3 [I)'I;f;%ZIS Data Warehousing C bgrslfgfe?\sics Cognitive R Programming in
P & Data Mining y Systems Data Science
CS4743
AD4741 €Saraz Cyber Crime ADA4744 ADA4745
PE4 Web Services & Information .
. and Computer Expert Systems Data Science Tools
API Design Management .
Ethics
PES CS4851 ADA4852 584[??; K!\I\?vflggj o CS4855
UI/UX Design Parallel Computing g Lx wiedg Predictive Analytics
Security Engineering
CS4861 CS4864 IT4823
PE6 Principles of ADA4862 IT4814 Artificial Block chain
Programming Cloud Computing | Ethical Hacking | Intelligence And
. Technology
Languages Roboatics

Registration of Professional Elective Courses from Verticals:

Professional Elective Courses will be registered in Semesters V and V1. These courses are listed in groups
called verticals that represent a particular area of specialisation / diversified group. Students are permitted to
choose all the Professional Electives from a particular vertical or from different verticals. Further, only one
Professional Elective course shall be chosen in a semester horizontally (row-wise). However, two courses
are permitted from the same row, provided one course is enrolled in Semester V and another in semester VI.
The registration of courses for B.E./B.Tech (Honours) or Minor degree shall be done from Semester V to
VIII. The procedure for registration of courses explained above shall be followed for the courses of
B.E/B.Tech (Honours) or Minor degree also.
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PROFESSIONAL ELECTIVE COURSES (PEC)

SEMESTER V
Vertical 1: Full Stack Development

COURSE CONTACT
SNo. | cope COURSE TITLE CATEGORY | bERIODS L|T|[P]|C
1. Cs4741 Software Testing & QA PEC 3 0|10]{| 3
2. CS4521 |App Development PEC 3 0|10/ 3
3. IT4621 |PevOps PEC 3 0|10]{| 3
4. ADA4741 |Web Services & API Design PEC 3 0|10/ 3
5. CS4851 |UI/UX Design PEC 3 ol ol 3
6. CS4861 [Principles of Programming Languages PEC 3 0 0 3

SEMESTER V
Vertical 2: Cloud Computing & Data Centre Technologies

SN COURSE COURSE TITLE CATEGORY CONTACT L|T|[P]|C

N0 | CODE PERIODS
1. CS4512 [Distributed Systems PEC 3 0|10/ 3
2. AD4522 |Cloud Management Security PEC 3 OfO0]3
3. CS4632 [Data Warehousing & Data Mining PEC 3 OO0 3
4. CS4742  |Information Management PEC 3 0O|0]| 3
5. ADA4852 |Parallel Computing PEC 3 0103
6. AD4862 |Cloud Computing PEC 3 0]10]{ 3

SEMESTER VI
Vertical 3: Cyber Security and Data Privacy

S.N COURSE COURSE TITLE CATEGORY CONTACT L TP | C

01 copE PERIODS
1. CS4513 [Social Network Analysis PEC 3 31 ol ol 3
2. CS4523  (Information Security PEC 3 3] 0 0] 3
3. CS4633 [Cyber Forensics PEC 3 3] 0f 0] 3
4. CS4743 [Cybercrime and Computer Ethics PEC 3 3] 0 0] 3
5. CS4853 [Big Data Security PEC 3 3] 0f 0] 3
6. IT4814 |Ethical Hacking PEC 3 31 0] Of 3
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SEMESTER VII

Vertical 4: Artificial Intelligence and Machine Learning

COURSE CONTACT
S.No. CODE COURSE TITLE CATEGORY PERIODS
1. AD4514 [Pattern Recognition PEC 3
5 AD4524 [Natural Language Processing PEC 3
3. AD4644 [Cognitive Systems PEC 3
4, ADA4744 [Expert Systems PEC 3
5. IT4811 |Knowledge Engineering PEC 3
6. CS4864  |Artificial Intelligence And Robotics PEC 3
SEMESTER VIII
Vertical 5: Data Science & Emerging Technologies
COURSE CONTACT
S.No. CODE COURSE TITLE CATEGORY PERIODS
1 AD4515 |Ethics in Data Science PEC 3
Introduction to Virtual Reality and
2. £S4525 Augmented Reality PEC
3. CS4635 |R Programming in Data Science PEC 3
4. ADA4745 |Data Science Tools PEC 3
5. CS4855  |Predictive Analytics PEC 3
6. IT4823 [Block chain Technology PEC 3
MANDATORY COURSES |
COURSE CONTACT
SNo.| ~opE COURSE TITLE CATEGORY | pERIODS
1 MXx4001 [Introduction to Women and Gender MC
' Studies 3
2. MX4002 [Elements of Literature MC
3 MX4003 |Personality Development through Life MC
' Enlightment skills
4. MX4004 [Disaster Management MC 3
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MANDATORY COURSES Il

COURSE CONTACT
SNo.| cope COURSE TITLE CATEGORY | pbERIODS L|T|P|C
\Well Being with traditional practices MC
1. | MX4005 v oga Ayurveda and Siddha) 3 3 (oo]3
History of Science and Technology in MC
2. | MXA008 i 3 3 |ofo]3
Political and Economic Thought for a MC
3. MX4007 Humane Society 3 3 0|10/ 3
4 MX4008 |Industrial Safety MC 3 3 (0]0]|3
OPEN ELECTIVE COURSES |
COURSE CONTACT
S.No. CODE COURSE TITLE CATEGORY | bERIODS L{T|[P|C
1 | oEEs11 Introduction to Renewable Energy
Systems OEC 3 3 0103
2. | OMA411 |Graph Theory and its Applications OEC 3 slolols
3. | OEC412 [Foundation of Robotics OEC 3 3 ol ol 3
5 | OEC414 Basics of Biqmedical
Instrumentation OEC 3 3 0|]0]{| 3
6. | OMB415 |Design Thinking OEC 3 3 ol ol 3
OMB416 i i
7. Entrepreneurship Skill Development OEC 3 3 olols
g | omE417 Intrc_)duct_ion to Industrial
Engineering OEC 3 3 0] 0|3
9. | OCY418 [Climate Change and its Impact OEC 3 3 olol s
OPEN ELECTIVE COURSES II
COURSE CONTACT
S.No. CODE COURSE TITLE CATEGORY PERIODS L| T |P|C
1 | OEC421 |Fundamentals of Remote Sensing OEC 3 3 0 3
2.| OEE421 [Electric and Hybrid Vehicle OEC 3 3 olol 3
3. OEE422 Basic Circuit Theory OEC 3 3 0 0 3
4. OMB423 Hospital Management OEC 3 3 0 0 3
5. | OME424 [Sustainable Manufacturing OEC 3 3 olol 3
6. OEN425 English for Research Paper Writing OEC 3 3 olols
7.1 omBa26 Resource Management Techniques OEC 3 3 olols
8. | oMEa27 [Reverse Engineering OEC 3 31 0olol 3
9.1 oME42g [Industrial Safety Engineering OEC 3 3 olol 3
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CREDIT SUMMARY

Name of the Programme: B.Tech Artificial Intelligence & Data Science

SUBJECT TOTAL PERCENTAGE
S.No. AREA | 1 11 v V Vi VIl | VI CREDITS OF CREDIT
1 HSMC 4 4 3 2 13 7.60
2 BSC 12 | 10| 4 4 30 17.54
3 ESC 9 5 14 8.18
4 PCC 5 (21|18 13 |13 | 10 80 46.78
5 PEC 6 3 3 3 15 8.77
6 OEC 6 3.50
7 EEC 1 2 10 13 7.60
8 | Non Credit/ N Y
(Mandatory)
TOTAL 25 | 24 | 26 | 22 (19 |21 19| 15 171 100

Total Credits: 171
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ENROLLMENT FOR B.E./B. TECH. (HONOURS) / MINOR DEGREE (OPTIONAL)

A student can also optionally register for additional courses (18 credits) and become eligible for
the award of B.E. / B. Tech. (Honours) or Minor Degree.For B.E. / B. Tech. (Honours), a student shall
register for the additional courses (18 credits) from semester VV onwards. These courses shall be from
the same vertical or a combination of different verticals of the same programme of study only. For minor
degree, a student shall register for the additional courses (18 credits) from semester VV onwards. All these
courses have to be in a particular vertical from any one of the other programmes, Moreover, for minor

degree the student can register for courses from any one of the following verticals also.

VERTICALS FOR MINOR DEGREE

(In addition to all the Verticals of other Programmes)

Vertical | Vertical 11 Vertical 111 Vertical 1V Vertical V

Fintech and Block | Entrepreneurship Public Business Data Environment
Chain Vertical Administration Analytics and

Sustainability

Financial Foundations of Prmmpl_es of Statistics for _Sustamable
Management Entrepreneurship P_u_bllc . Management infrastructure
Administration Development

Team Building & Sustainable

Fundamentals of Leadership Constitution of Dataml_nlng for Agriculture and
. Business .
Investment Management for India . Environmental
. Intelligence

Business Management

Banking, Financial Creativity & . i .
g, 1y e Public Personnel | Human Resource | Sustainable Bio

Services and Innovation in

Administration

Analytics

Materials

Insurance Entrepreneurship
Fintech Personal Human Resource Indian Operation and
. . i . Green
Finance and Management for Administrative Supply Chain Technology
Payments Entrepreneurs System Analytics
Environmental
Introduction to Financing New Public Policy Financial Quality
Fintech Business Ventures | Administration Analytics Monitoring and
Analysis
Integrated Energy
Planning for
Sustainable
Development
Energy Efficiency

for Sustainable
Development
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HS4101 COMMUNICATIVE ENGLISH
(Common for all Branches of B.E. / B. Tech Programmes)

OBJECTIVES
To develop the basic reading and writing skills of first year engineering and technology students.
To help learners develop their listening skills, which will, enable them listen to lectures and
comprehend them by asking questions; seeking clarifications.
To help learners develop their speaking skills and speak fluently in real contexts.
To help learners develop vocabulary of a general kind by developing their reading skills.

UNIT I SHARING INFORMATION RELATED TO ONESELF/FAMILY & FRIENDS

Reading — critical reading — finding key information in a given text — shifting facts from opinions -
Writing - autobiographical writing - developing hints. Listening- short texts- short formal and informal
conversations. Speaking- basics in speaking - introducing oneself - exchanging personal information-
speaking on given topics & situations Language development— voices- What- Questions- asking and
answering-yes or no guestions— parts of speech. Vocabulary development-- prefixes- suffixes- articles -
Polite Expressions.

UNIT 11 GENERAL READING AND FREE WRITING

Reading: Short narratives and descriptions from newspapers (including dialogues and conversations;
Reading Comprehension Texts with varied question types - Writing — paragraph writing- topic sentence-
main ideas- free writing, short narrative descriptions using some suggested vocabulary and structures —.
Listening - long texts - TED talks - extensive speech on current affairs and discussions Speaking —
describing a simple process — asking and answering questions - Language development — prepositions,
clauses.

Vocabulary development- guessing meanings of words in context — use of sequence words.

UNIT 111 GRAMMAR AND LANGUAGE DEVELOPMENT

Reading- short texts and longer passages (close reading) & making a critical analysis of the given text
Writing — types of paragraphs and writing essays — rearrangement of jumbled sentences. Listening:
Listening to ted talks and long speeches for comprehension. Speaking- role plays - asking about routine
actions and expressing opinions. Language development- degrees of comparison- pronouns- Direct vs.
Indirect Questions. Vocabulary development —idioms and phrases- cause & effect expressions, adverbs.

UNIT IV | READING AND LANGUAGE DEVELOPMENT

Reading- comprehension-reading longer texts- reading different types of texts- magazines. Writing- letter
writing, informal or personal letters-e-mails-conventions of personal email- Listening: Listening
comprehension (IELTS, TOEFL and others). Speaking -Speaking about friends/places/hobbies -
Language development- Tenses- simple present-simple past- present continuous and past continuous-
conditionals — if, unless, in case, when and othersVVocabulary development- synonyms-antonyms- Single
word substitutes- Collocations.

UNIT V EXTENDED WRITING

Reading: Reading for comparisons and contrast and other deeper levels of meaning—Writing-
brainstorming -writing short essays — developing an outline- identifying main and subordinate ideas-
dialogue writing- Listening - popular speeches and presentations -Speaking - impromptu speeches &
debates Language development-modal verbs- present/ past perfect tense - Vocabulary Development-
Phrasal verbs- fixed and semi-fixed expressions.

TOTAL: 45 PERIODS




TEXT BOOKS

1. Board of Editors. Using English, A Course book for Undergraduate Engineers and Technologists.
Orient Black Swan Limited, Hyderabad: 2020

2. Sanjay Kumar &PushpLata Communication Skills Second Edition, Oxford University Press: 2015.

3. Richards, C. Jack. Interchange Students ‘Book-2 New Delhi: CUP, 2015.

REFERENCE BOOKS

Bailey, Stephen. Academic Writing: A practical guide for students. New York: Rutledge,2011. Means, L.
Thomas and Elaine Langlois. English & Communication For Colleges. Cengage Learning ,USA: 2007
Redston, Chris &Gillies Cunningham Face 2 Face (Pre-intermediate Student_s Book&
Workbook) Cambridge University Press, New Delhi: 2005

Comfort, Jeremy, et al. Speaking Effectively: Developing Speaking Skills for Business English.
Cambridge University Press, Cambridge: Reprint 2011

Dutt P. Kiranmai and RajeevanGeeta Basic Communication Skills, Foundation Books: 2013

John Eastwood et al: Be Grammar Ready: The Ultimate Guide to English Grammar, Oxford University
Press: 2020. .

COURSE OUTCOMES
Upon completion of the course, students will be able to

COLl1 | Speak clearly, confidently, comprehensibly, and communicate with one or many listeners using
appropriate communicative strategies.

CO2 | Write cohesively and coherently and flawlessly avoiding grammatical errors, using a wide
vocabulary range, organizing their ideas logically on a topic.
CO3 | Read different genres of texts adopting various reading strategies.

CO4 | Listen/view and comprehend different spoken discourses/excerpts in different accents

COS5 | Identify topics and formulate questions for productive inquiry

MAPPING OF COs WITH POs AND PSOs
POs

PO7




MA4102 ENGINEERING MATHEMATICS —I
(Common for all branches of B.E. / B. Tech Programmes)

OBJECTIVES
The goal of this course is to achieve conceptual understanding and to retain the best traditions of
traditional calculus.

The syllabus is designed to provide the basic tools of calculus mainly for the purpose of modeling the
engineering problems mathematically and obtaining solutions.

Matrix Algebra is one of the powerful tools to handle practical problems arising in the field of
engineering.

This is a foundation course of Single Variable and multivariable calculus plays an important role in the
understanding of science, engineering, economics and computer science, among other disciplines.

UNIT I ‘ MATRICES 12

Eigenvalues and Eigenvectors of a real matrix — Characteristic equation — Properties of Eigenvalues and

Eigenvectors — Cayley-Hamilton theorem — Diagonalization of matrices — Reduction of a quadratic form
to canonical form by orthogonal transformation — Nature of quadratic forms

UNIT II l CALCULUS OF ONE VARIABLE

Limit of a function - Continuity - Derivatives - Differentiation rules — Interval of increasing and
decreasing functions — Maxima and Minima - Intervals of concavity and convexity.

UNIT I ‘ CALCULUS OF SEVERAL VARIABLES

Partial differentiation — Homogeneous functions and Euler’s theorem — Total derivative — Change of
variables — Jacobians — Partial differentiation of implicit functions — Taylor’s series for functions of two
variables — Maxima and minima of functions of two variables — Lagrange’s method of undetermined
multipliers.

UNIT IV | INTEGRAL CALCULUS
Definite and Indefinite integrals - Substitution rule - Techniques of Integration - Integration by parts,

Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction,
Integration of irrational functions - Improper integrals.

UNIT 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 in double integrals-Triple | CO5
integrals — VVolume of solids

TOTAL : 60 PERIODS

TEXT BOOKS

1. Grewal B.S., Higher Engineering Mathematicsl, Khanna Publishers, New Delhi, 43rd Edition, 2014.

2. James Stewart, "Calculus: Early Transcendental”, Cengage Learning, 7th Edition, New Delhi,2015. [For
Units | & 11 - Sections 2.2, 2.3, 2.5, 2.7(Tangents problems only), 2.8, 3.1t0 3.6, 3.11, 4.1, 4.3, 5.1(Area
problems only), 5.2, 5.3, 5.4 (excluding net change theorem), 5.5, 7.2 - 7.4 and 7.8].

REFERENCE BOOKS
Anton, H, Bivens, | and Davis, S, "Calculus", Wiley, 10th Edition, 2016.
Jain R.K. and Iyengar S.R.K., —Advanced Engineering Mathematicsl, Narosa Publications, New Delhi,
3rd Edition, 2007.
Narayanan, S. and Manicavachagom Pillai, T. K., —Calculus" Volume I and II, S. Viswanathan Publishers
Pvt. Ltd., Chennai, 2007.
Srimantha Pal and Bhunia, S.C, "Engineering Mathematics™ Oxford University Press, 2015.
T. Veerarajan. Engineering Mathematics — I, McGraw Hill Education; First edition 2017.




COURSE OUTCOMES
Upon completion of the course, students will be able to

Co1

Have a clear idea of matrix algebra pertaining Eigenvalues and Eigenvectors in addition dealing with
guadratic forms.

Understand the concept of limit of a function and apply the same to deal with continuity and
derivative of a given function. Apply differentiation to solve maxima and minima problems, which are
related to real world problems.

Have the idea of extension of a function of one variable to several variables. Multivariable functions of
real variables are inevitable in engineering.

Understand the concept of integration through fundamental theorem of calculus. Also acquire
skills to evaluate the integrals using the techniques of substitution, partial fraction and integration by
parts along with the knowledge of improper integrals.

Do double and triple integration so that they can handle integrals of higher order which are applied in
engineering field.

MAPPING OF COs WITH POs AND PSOs

POs

PO7




PH4103 ENGINEERING PHYSICS
(Common for all branches of B.E. / B. Tech Programmes)

OBJECTIVES
To make the students to understand about the elastic property and stress strain diagram.
To educate the students about principle of laser and its role in optical fibers and its applications as sensors
and communication.
To teach the students about the heat transfer through solids and liquids.
To educate the students about the quantum concepts and its use to explain black body radiation, Compton
effect, tunnelling electron microscopy and its applications.
To make the students to understand the importance of various crystal structures and various
growth techniques.

UNIT I PROPERTIES OF MATTER

Elasticity — Stress-strain diagram and its uses - factors affecting elastic modulus and tensile strength —
torsional stress and deformations — twisting couple - torsion pendulum: theory and experiment - bending
of beams - bending moment — cantilever: theory and experiment — uniform and non-uniform bending:
theory and experiment — Practical applications of modulus ofelasticity-I-shaped girders - stress due to
bending in beams.

UNIT 11 ‘ LASER AND FIBER OPTICS

Lasers : population of energy levels, Einstein‘s A and B coefficients derivation — resonant cavity, optical
amplification (qualitative) — Nd-YAG Laser-Semiconductor lasers: homojunction and heterojunction —
Industrial and medical applications of Laser— Fiber optics: principle, numerical aperture and acceptance
angle - types of optical fibres (material, refractive index, mode) — losses associated with optical fibers —
Fabrication of Optical fiber-Double crucible method-fibre optic sensors: pressure and displacement-
Industrial and medical applications ofoptical fiber- Endoscopy-Fiber optic communication system.

UNIT I | THERMAL PHYSICS

Transfer of heat energy — thermal expansion of solids and liquids — expansion joints - bimetallic strips -
thermal conduction, convection and radiation — heat conductions in solids — thermal conductivity —
Rectilinear flow of heat- Lee‘s disc method: theory and experiment - conduction through compound
media (series and parallel)-Radial flow of heat— thermal insulation —

applications: heat exchangers, refrigerators, oven, Induction furnace and solar water heaters.

UNIT IV ‘ QUANTUM PHYSICS

Black body radiation — Planck‘s theory (derivation) — Compton effect: theory and experimental
verification — wave particle duality — electron diffraction — concept of wave function and its physical
significance — Schrodinger‘s wave equation — time independent and time dependent equations — particle
in a one-dimensional rigid box — Electron microscope-tunnelling (qualitative) - scanning tunnelling
microscope-Applications of electron microscopy.

UNIT V CRYSTAL PHYSICS

Single crystalline, polycrystalline and amorphous materials — single crystals: unit cell, crystal systems,
Bravais lattices, directions and planes in a crystal, Miller indices — inter-planar distances coordination
number and packing factor for SC, BCC, FCC, HCP and diamond structures — Graphite structure-crystal
imperfections: point defects, line defects — Burger vectors, stacking faults — growth of single crystals:
solution and melt growth techniques-

Epitaxial growth-Applications of Single crystal (Qualitative).

TOTAL : 45 PERIODS

TEXT BOOKS

1. Bhattacharya, D.K. &Poonam, T. “Engineering Physics”. Oxford University Press, 2019.
2. Gaur, R.K. & Gupta, S.L. “Engineering Physics”. DhanpatRai Publishers, 2017.
3. Pandey, B.K. &Chaturvedi, S. “Engineering Physics”. Cengage Learning India, 2019.




REFERENCE BOOKS

1. Halliday, D., Resnick, R. & Walker, J. “Engineering Physics”. Wiley, 2015.

2. Serway, R.A. & Jewett, J.W. “Physics for Scientists and Engineers”. Cengage Learning, 2019.

3. Tipler, P.A. &Mosca, G. ‘Physics for Scientists and Engineers with Modern Physics‘. W.H.Freeman,
2007.

COURSE OUTCOMES
Upon completion of the course, students will be able to

CO1 | Gain knowledge on the basics of properties of matter and its applications,

CO2 | Acquire knowledge on the concepts of waves and optical devices and their applications in fibre optics.

CO3 | Have adequate knowledge on the concepts of thermal properties of materials and their applications in
expansion joints and heat exchangers.

CO4 | Get knowledge on advanced physics concepts of quantum theory and its applications in tunneling
microscopes, and

CO5 | Understand the basics of crystals, their structures and different crystal growth techniques.
MAPPING OF COs WITH POs AND PSOs
POs

PO7

2




CY4104 ENGINEERING CHEMISTRY
(Common for all branches of B.E. / B. Tech Programmes)

OBJECTIVES
e Principles of water characterization and treatment for industrial purposes.
Principles and applications of surface chemistry and catalysis.
Phase rule and various types of alloys.
Various types of fuels, applications and combustion.
Conventional and non—conventional energy sources and energy storage device.

UNIT I WATER AND ITS TREATMENT

Hardness of water — Types — Expression of hardness — Units — Estimation of hardness by EDTA method
— Numerical problems on EDTA method — Boiler troubles (scale and sludge, caustic embrittlement,
boiler corrosion, priming and foaming) — Treatment of boiler feed water — Internal treatment (carbonate,
phosphate, colloidal, sodium aluminate and calgon conditioning) — External treatment — lon exchange
process, Zeolite process — Desalination of brackish water by reverse Osmosis.

UNIT 11 SURFACE CHEMISTRY AND CATALYSIS

Surface chemistry: Types of adsorptions — Adsorption of gases on solids — Adsorption of solute from
solutions — Adsorption isotherms — Freundlich ‘s adsorption isotherm — Langmuir ‘s adsorption isotherm
— Kinetics of uni-molecular surface reactions — Adsorption in chromatography — Applications of
adsorption in pollution abatement using PAC.

Catalysis: Catalyst — Types of catalysis — Criteria — Contact theory — Catalytic poisoning and

catalytic promoters — Industrial applications of catalysts — Catalytic convertor — Auto catalysis —
Enzyme catalysis — Michaelis-Menten equation.

UNIT I PHASE RULE AND ALLOYS

Phase rule: Introduction — Definition of terms with examples — One component system — Water system
— Reduced phase rule — Thermal analysis and cooling curves — Two component systems — Lead-silver

system — Pattinson process.

Alloys: Introduction — Definition — Properties of alloys — Significance of alloying — Functions

and effect of alloying elements — Nichrome, Alnico, Stainless steel (18/8) — Heat treatment of steel —
Non-ferrous alloys — Brass and bronze.

UNIT IV | FUELS AND COMBUSTION

Fuels: Introduction — classification of fuels — Comparison of solid, liquid, gaseous fuels — Coal— Analysis
of coal (proximate and ultimate). — Carbonization — Manufacture of metallurgical coke (Otto Hoffmann
method) — Petroleum — Cracking — Manufacture of synthetic petrol (Bergius process, Fischer Tropsch
Process) — Knocking — Octane number — Diesel oil — Cetane number — Compressed natural gas (CNG) —
Liquefied petroleum gases (LPG) — Power alcohol and biodiesel.

Combustion of fuels: Introduction — Calorific value — Higher and lower calorific values —
Theoretical calculation of calorific value — Ignition temperature — Spontaneous ignition temperature —
Explosive range — Flue gas analysis by Orsat Method.

UNIT V NON-CONVENTIONAL ENERGY SOURCES AND STORAGE DEVICES

Nuclear energy — Fission and fusion reactions — Differences — Chain reactions — Nuclear reactors —
Classification of reactors — Light water nuclear reactor for power generation — Breeder reactor — Solar
energy conversion — Solar cells — Wind energy — Fuel cells — Hydrogen-oxygen fuel cell . Batteries —
Types of batteries - Alkaline batteries — Lead-acid,

Nickel-cadmium and Lithium batteries.

TOTAL: 45 PERIODS




TEXT BOOKS

P.C.Jain, Monica Jain, ”Engineering Chemistry” 17" Ed. DhanpatRai Pub. Co., New Delhi,(2015).

S.S. Dara, S.S. Umare, “A text book of Engineering Chemistry” S.Chand&Co.Ltd., New Delhi (2020).
S. Vairam, P. Kalyani and Suba Ramesh, “Engineering Chemistry”, Wiley India (P) Ltd. New Delhi,
(2018).

P. Kannan, A.Ravikrishnan, “Engineering Chemistry”, Sri Krishna Hi-tech Publishing Company (P) Ltd.
Chennai, (2009).

REFERENCE BOOKS

1. B.K.Sharma “Engineering chemistry” Krishna Prakasan Media (P) Ltd., Meerut (2001).

2. B. Sivasankar “Engineering chemistry” Tata McGraw—Hill Pub.Co.Ltd, New Delhi (2008).

3. PrasantaRath“Engineering chemistry” Cengage Learning India (P) Ltd., Delhi, (2015).

4. Shikha Agarwal, “Engineering Chemistry— Fundamentals and Applications”,Cambridge University
Press, Delhi, (2015).

5. A. Pahari, B. Chauhan, “Engineering chemistry”, Firewall Media., New Delhi., (2010).

6. Sheik Mideen., Engineering Chemistry, Airwalk Publications, Chennai (2018).

COURSE OUTCOMES
Upon completion of the course, students will be able to

COL1 | Able to understand impurities in industrial water, boiler troubles, internal and external treatment
methods of purifying water.

CO2 | Able to understand concepts of absorption, adsorption, adsorption isotherms, application of
adsorption for pollution abatement, catalysis and enzyme kinetics.

Able to recognize significance of alloying, functions of alloying elements and types of alloys, uses of
alloys. They should be acquainted with phase rule and reduced phase and its
applications in alloying.

Able to identify various types of fuels, properties, uses and analysis of fuels. They should be able to

understand combustion of fuels, method of preparation of bio-diesel, synthetic petrol.

Able to understand conventional, non—conventional energy sources, nuclear fission and fusion,
power generation by nuclear reactor, wind, solar energy and preparation, uses of various batteries.

MAPPING OF COs WITH POs AND PSOs
POS PSOS

PO7 PSO2| PSO3

2




GEA4105 PROBLEM SOLVING AND PYTHON PROGRAMMING
(Common for all branches of B.E. / B. Tech Programmes)

OBJECTIVES
To know the basics of algorithmic problem solving
To write simple python programs
To develop python program by using control structures and functions
To use python predefined data structures
To write file-based program

UNIT I ALGORITHMIC PROBLEM SOLVING

Algorithms, building blocks of algorithms: statements, state, control flow, functions, Notation: pseudo
code, flow chart, programming language, Algorithmic problem solving: Basic algorithms, flowcharts
and pseudocode for sequential, decision processing and iterative processing strategies, lllustrative
problems: find minimum in a list, insert a card in a list of sorted cards, guess an integer number in a
range, Towers of Hanoi.

UNIT 1 INTRODUCTION TO PYTHON

Python Introduction, Technical Strength of Python, Python interpreter and interactive mode,
Introduction to colab , PyCharm and Jupiter idle(s) ,Values and types: int, float, boolean, string, and list;
Built-in data types, variables, Literals, Constants, statements, Operators: Assignment, Arithmetic,
Relational, Logical, Bitwise operators and their precedence, Expressions, tuple assignment, Accepting
input from Console, printing statements, Simple Python programs.

UNIT 111 ‘ CONTROL FLOW, FUNCTIONS AND STRINGS

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-
elif-else); Iteration: while, for; Loop manipulation using pass, break, continue, and else; Modules and
Functions: function definition and use, flow of execution, parameters and arguments, local and global
scope, return values, function composition, recursion. Strings: string slices, immutability, string
functions and methods, string module; Illustrative programs: square root, gcd, exponentiation, sum an
array of numbers, linear search, binary search.

UNIT IV LISTS, TUPLES, DICTIONARIES

Lists: Defining list and list slicing, list operations, list slices, list methods, list loop, list Manipulation,
mutability, aliasing, cloning lists, list parameters, lists as arrays. Tuples: tuple assignment, tuple as
return value, tuple Manipulation; Dictionaries: operations and methods; advanced list processing — list
comprehension; lllustrative programs: selection sort, insertion

sort, merge sort, histogram.

UNIT V FILES, MODULES, PACKAGES

Files and exception: Concept of Files, Text Files; File opening in various modes and closing of a file,
Format Operators, Reading from a file, Writing onto a file, File functions- open(), close(),
read(),readline(), readlines(),write(), writelines(),tell(),seek(), Command Line arguments; Errors and
exceptions: handling exceptions; modules, packages; introduction to numpy, matplotlib.

Illustrative programs: word count, copy a file.

TOTAL: 45 PERIODS

TEXT BOOKS
Allen B. Downey, “Think Python: How to Think Like a Computer Scientist **, 2" edition, Updated for
Python 3, Shroff/O_Reilly Publishers, 2016 (http://greenteapress.com/wp/thinkpython/)

Guido van Rossum and Fred L. Drake Jr, - An Introduction to Python — Revised and updated
for Python 3.2, Network Theory Ltd., 2011.

ReemaThareja, Python Programming: Using Problem Solving Approach, Oxford University Press,
2019.



http://greenteapress.com/wp/thinkpython/)

REFERENCE BOOKS

1. John V Guttag, —Introduction to Computation and Programming Using Python__, Revised and
expanded Edition, MIT Press, 2013
Robert Sedgewick, Kevin Wayne, Robert Dondero, —Introduction to Programming in Python: An
Inter-disciplinary Approach, Pearson India Education Services Pvt. Ltd., 2016.
Timothy A. Budd, —Exploring Pythonl, Mc-Graw Hill Education (India) Private Ltd.,, 2015.
Kenneth A. Lambert, —Fundamentals of Python: First Programsl, CENGAGE Learning, 2012.
Charles Dierbach, —Introduction to Computer Science using Python: A Computational
Problem-Solving Focus, Wiley India Edition, 2013.
Paul Gries, Jennifer Campbell and Jason Montojo, —Practical Programming: An Introduction.

COURSE OUTCOMES
Upon completion of the course, students will be able to

CO1 | Develop algorithmic solutions to simple computational problems
CO2 | Develop simple console application in python
CO3 | Develop python program by applying control structure and decompose program into functions.
CO4 | Represent compound data using python lists, tuples, and dictionaries.
CO5 | Read and write data from/to files in Python.
MAPPING OF COs WITH POs AND PSOs

POs

PO7




GE4106 ENGINEERING GRAPHICS

Common for all branches of B.E. / B. Tech Programmes

OBJECTIVES
e To develop in students, graphic skills for communication of concepts, ideas and design of
Engineering products
e To expose them to existing national standards related to technical drawings.

CONCEPTS AND CONVENTIONS (Not for Examination)

Importance of graphics in engineering applications — Use of drafting instruments — BIS conventions and
specifications — Size, layout and folding of drawing sheets — Lettering and dimensioning.

UNIT I PLANE CURVES AND FREEHAND SKETCHING

Basic Geometrical constructions, Curves used in engineering practices: Conics — Construction of ellipse,
parabola and hyperbola by eccentricity method — Construction of cycloid — construction of involutes of
square and circle — Drawing of tangents and normal to the above curves.

Visualization concepts and Free Hand sketching: Visualization principles —Representation of
Three-Dimensional objects — Layout of views- Freehand sketching of multiple views from pictorial
views of objects

UNIT II ‘ PROJECTION OF POINTS, LINES AND PLANE SURFACE

Orthographic projection- principles-Principal Planes-First angle projection-projection of points.
Projection of straight lines (only First angle projections) inclined to both the principal planes -
Determination of true lengths and true inclinations by rotating line method and traces Projection of
planes (polygonal and circular surfaces) inclined to both the principal planes by rotating object method.

UNIT I ‘ PROJECTION OF SOLIDS

Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis is
inclined to one of the principal planes by rotating object method.

UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT
OFSURFACES

Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one of the
principal planes and perpendicular to the other — obtaining true shape of section. Development of lateral
surfaces of simple and sectioned solids — Prisms, pyramids cylinders and cones.

CO4

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS

6+12

Principles of isometric proj