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VISION AND MISSION

Department

Vision:

To educate, nurture and motivate the upcoming Engineering
professionals with moral and ethical values to become a committed
punctilious Engineers to the Nation.

Mission:

M1: Providing quality education through well structured curricula
supplemented with practicaltraining, guest lectures by eminent
professionals, field visits to leading industries and also in-plant training.

M2: Enhancing skills through faculty development programmes.

M3: Providing ambience for innovative projects and extra-curricular
activities

M4: Equipping the department with  contemporary infra-structure
and the state of art R&D centre to cater to the needs of research scholars
and industries

M5: Providing training to students in emerging areas like robotics and
CAD/CAM.

M6: Nurturing students having creative ideas to adopt innovative
projects which canbe subsequently commercialized.
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PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

PEOL: Graduates will learn and utilize the basics of science and
engineering knowledge to excel in their Industrial, Academic,
Research and entrepreneurship career.

PEO2: Graduates will contribute to the society as technically educated,
ethical and responsible citizens with proven expertise.

PEOS: Graduates will fulfil their goals with thrive to pursue lifelong
learning with creativity and innovation.
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PROGRAM OUTCOMES

Engineering Graduates will be able to:

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

PO2:Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

PO3: 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.

PO4: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.

PO5: Modern tool usage: Create, select, and apply appropriate techniques,
resources, and modern engineering and IT tools including prediction and
modeling to complex engineering activities with an understanding of the
limitations.

PO6:The engineer and society: Apply reasoning informed by the
contextual knowledge to assess societal, health, safety, legal and cultural
issues and the consequent responsibilities relevant to the professional
engineering practice.

PO7: 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.
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PO8: Ethics: Apply ethical principles and commit to professional ethics
and responsibilities and norms of the engineering practice.

PO9: Individual and team work: Function effectively as an individual,
and as a member or leader in diverse teams, and in multidisciplinary
settings.

PO10: 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.

PO11: 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.

PO12: 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.
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Programme Specific Qutcomes

PSO1: Students will gain the knowledge of Mechanical, Electronics and
Computer Science Domains and their applications.

PSO2: Students will have the ability to Design, develop and maintain
robotics and automation systems for various applications

PSO3: Students will acquire the knowledge to utilize various modern
simulation software and computational tools in the field of Robotics System

PSO4: Students will have the ability to undertake various research projects

and entrepreneurship in the field of automation and robotics for the societal
benefit.
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Table 1: Components of Curriculum and Credit distribution for E&T Programmes
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Course Description No. of Credit Contact
Component Courses | Credits | Total | Weightage(%o) hours
Basic Theory 5 19 25 15 285
Science Lab

ETL 2 6 120
Engineering | Theory 3 1.8
Science Lab 60

ETL 1 3
Humanities | Theory 1 2 2.4 30
an_d Social Lab 5 5 4 60
Science

ETL
Program Theory 17 56 41.5 840
Core Lab 10 10 69 450

ETL 1 3 60
Program Theory 5 15 9 225
Electives Lab 15

ETL
Open Theory 2 6 4.2 90
Elective Lab 1 1 07 45

ETL
Inter- Theory 5 16 15.6 240
disciplinary

Lab 4 4 26 165

ETL 3 6

135

Skill 5 5 5 3.0 150
Component
Online Theory 1 1 1 0.60 15
course
Project 3 11 11 6.62 105
Audit Environment 2 0 0 0 60
Course Science, The

Indian

Constitution/The

Traditional

Knowledge

TOTAL 70 166 166 100% 3135

Note:

Basic Science: Mathematics, Physics and Chemistry.
Engineering Science: Engineering Graphics, Basics of Mechanical and Civil Engineering, Basics of

Electrical and Electronics Engineering, C Programming and MS office tools, Python Programming
Humanities and Social sciences:

English, Foreign language, Environmental Studies, Management, Entrepreneurship, Indian Constitution and

Indian Traditional Knowledge, Universal Human Values.
Skill Component: Technical Skill, Soft Skill, internship.

Note:

Following categories should be available in the mapping page of each subject
B.Tech Robotics and Automation-2022 Regulation
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Table 2: Revision/modification done in syllabus content:

S.No | Course Course Concept/ Concept/topic added in the new | % of
(Subject) (Subject) topic if any, removed curriculum Revision/
Code Name in current Curriculum Modificati

on done

L Unit-1I-Fabrication, Unit-111- Introduction  to Diodes-

Process parameters for | PN, Zener and Avalanche Diodes
EBRA22002 MOS and CMQOS, | - Half Wave Rectifier, Full Wave 20%
Electrical properties of | Rectifier (Centre Tapped and
CMOS  circuits  and | Bridge Type), Filters and its Types
. ; - Load and Line Regulation-Zener
device modeling. Diode as Voltage Regulators
Unit-1V-Transistor Unit —IV- Transistor biasing -
biasing - CE, CB and CC | CE, CB and CC — Amplifiers -
— Amplifiers - Current | Current gain - Voltage gain - 20%
gain - Voltage gain - | Frequency response - Power
Frequency response - amplifigrs - Types of Feedback
Power  amplifiers - Amplifiers
Feedback Amplifiers -
Electrical Oscillators - RC Phase
and shift - Wein Bridge —
Electronics | Hartley - Collpit’s
Circuits analysis Oscillator topic
removed from IV unit
,introduced as V unit
Unit-V-Operational Unit-V-  Positive  Feedback-
amplifier ideal | Barkhausen Criterion for
characteristics — | Oscillators - Low Frequency 20%
Applications - Current to | Oscillators (RC Phase shift &Wein
voltage - Voltage to | Bridge) — High Frequency
current  converters  — Oscillators (Hartley &Collpit’s)
Arithmetic  circuit -
Adder - Subtractor -
Multiplier —
Differentiator -
Integrator - Inverting and
Non inverting amplifiers
- Buffer - 555 Timer -
Block diagram — Multi
vibrators
2. EBRA22003 | Electrical Unit-1V and  Unit-V | Unit- IV and Unit -V renamed
Machines as SPECIAL MACHINES -I

were previously titled
as SYNCHRONOUS
MACHINES
,SPECIAL
MACHINES

and SPECIAL MACHINES —
Il Unit IV and Unit V were
modified accordingly

Construction  of
machines-types—induced

Synchronous
emf—
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Construction of | Equivalent circuit of excited-

Synchronous machines- rotor synchronous motor-
types — induced emf — Starting- Permanent  magnet
of synchronous motors-Applications 40%

Equivalent  circuit
d of Synchronous motors

excited-rotor
synchronous motor-
Equivalent circuit of

Brushless alternators—Switched

reluctance motor—control
excited-rotor differential receiver-stepper motor-
synchronous ~ motor - | servomotor-Hysteresis motors-
Starting - Permanent | Synchros and its types.
magnet synchronous
motors
Brushless alternators —
reluctance  motor -
stepper motor  servo
motor - Hysteresis
motors.
Additional topics like
Applications of
Synchronous  motors
and Synchros and its
types were added in
new curriculum
SENSORS PROGRAMMING

Mechanical gripper,
vacuum cups, magnetic
gripper, Tools as end
effectors, Tactile sensors,
proximity and range
Sensors, Vvision sensors.

Mechanical gripper, vacuum cups,
magnetic gripper, Tools as end 40%
effectors, Tactile Sensors,
proximity and range sensors,
Machine vision —The sensing and
Digitizing Function in Machine
Vision-Image  Processing and
Analysis-Training and  Vision
System-Robot Programming—
methods-motion interpolation-
WAIT,SIGNAL and DELAY
Commands-Branching-Robot

Language Structure-motion
commands-computations and
Operations-monitor mode
commands
EBEC22ID4 | Analog and 100%
Digital New Course has been introduced

Electronics
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EBMA22008

Statistical
and
Numerical
methods

New Course has been introduced

100%

EBEC22IL4

Analog and
Digital
Electronics
Lab

New Course has been introduced

100%

EBRA22L03

Basics of
Robotics Lab

New Course has been introduced

100%

EBCS221D5

Acrtificial
intelligence
and
Machine
Learning

New Course has been introduced

100%

EBEC22ID6

Processors
and
Controllers

New Course has been introduced

100%

10

EBEC22IL5

Processors
and
Controllers
Lab

New Course has been introduced

100%

11

EBCS221L4

Artificial
Intelligence
and
Machine
Learning
Lab

New Course has been introduced

100%

12

EBEC22ID7

Embedded
System
Design

New Course has been introduced

100%

13

EBRA22010

Machine
Vision
System

New Course has been introduced

100%

14

EBRA22011

Autonomous
Mobile
Robots

New Course has been introduced

100%

15

EBRA22L05

Robot
Programmi
ng and
Simulation

New Course has been introduced

100%
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Lab
16 EBRA22L06 | Product ) 100%
Design Lab New Course has been introduced
17 EBRA22E12 | Aerial 100%
Robots New Elective Course has been
introduced
18 100%
EBRA22E18 m:'ltjv:/?)lrks New Elective Course has been
introduced
EBRA22E14 | Digital ) 100%
19 TWIN New Elective Course has been
Technology introduced
20 EBRA22E16 | loT for 100%
Electrical !\lew Elective Course has been
Engineering introduced
21 EBRA22E27 | Natural 100%
Language New Elective Course has been
Processing introduced
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Table3: List of New courses/value added courses//life skills/Electives/interdisciplinary/courses focusing on
employability/entrepreneurship/skill development

SL.N New courses (Subjects) New Value Life skill | Electives | Inter Focus on
(0] Courses added Disciplinary | employability/
courses entrepreneurs
hip/ skill
development.

1 Analog and Digital Electronics Yes Yes Yes

2 Basics of Robotics Lab Yes Yes Yes

3 Statistical and Numerical Methods | Yes Yes

4 Artificial Intelligence and Machine | Yes Yes Yes Yes
Learning

5 Artificial Intelligence and Machine | Yes Yes Yes Yes
Learning Lab

6 Analog and Digital Electronics Yes Yes Yes
Lab

7 Processors and Controllers Yes Yes Yes Yes

8 Processors and Controllers Lab Yes Yes Yes Yes

9 Embedded System Design Yes Yes

10 Machine Vision System Yes Yes Yes

11 Autonomous Mobile Robots Yes Yes Yes

12 Robot Programming and Yes Yes Yes
Simulation Lab

13 Product Design Lab Yes Yes Yes

14 C Programming and MS office Yes Yes Yes
tools

15 Communicative English Lab Yes

16 Python Programming Yes Yes Yes

17 Technical Skill I (Internal Yes Yes Yes
Evaluation)

18 Soft Skill I (Career & Confidence Yes Yes
Building) ( Internal Evaluation)

19 Technical Skill 11 ( Internal Yes Yes Yes
Evaluation)

20 Soft Skill Il (Qualitative and Yes Yes
Quantitative Skills)( Internal
Evaluation)

21 o ) Yes Yes Yes
Mini Project/Internship

22 Technical Skill 111 Yes Yes Yes

23 CAD/CAM Lab Yes Yes

24 Industrial Automation Yes

25 Industrial Automation Lab Yes

26 Project Phase — 1

27 Foreign Language (Internal Yes Yes
Evaluation)
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28 Project Phase — 1 Yes Yes
29 Aerial Robotics Yes Yes Yes
30 Neural Networks Yes Yes Yes
31 Digital Twin Technology Yes Yes Yes
32 loT for Electrical Engineering Yes Yes Yes
33 Natural Language Processing Yes Yes Yes
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S.NO. SUBJECT SUBJECT NAME Ty/ L T/ P/R C Category
CODE Lb/ SLr
ETL/IE
HS
1 EBEN22001 | Technical English Ty 2 0/0 0/0 2
2 EBMA22001 | Mathematics — | Ty 3 1/0 0/0 4 BS
3 EBPH22ET1 | Engineering Physics ETL 2 0/0 2/0 3 BS
4 EBCH22ET1 | Engineering Chemistry ETL 2 0/0 2/0 3 BS
5 EBEE22ET1 | Basic Electrical & Electronics ES
Engineering ETL 2 0/0 2/0 3
6 Orientation to Entrepreneurship& ID
EBCC22101 Project lab. IE 1 0/0 1/0 1
" | EBCS22ET1 t%glrsogramm'“g and MS office ETL | 1 | o0 | 200 | 2 D

Credits Sub Total: 18

Note: Ty/Lb/ETL/IE: Theory/Lab/Embedded Theory and lab/Internal evaluation

L/T/SLr/P/R/C: Lecture/Tutorials/Supervised Learning/Practical/Research/Credit
HS: Humanities and Social Science,
ES:Engg.Science.BS:BasicScience,PC:ProgramCore,PE:ProgramElective, OE:
Open Elective,P:Project

S.N SUBJECT SUBJECT NAME Ty/ L T/ P/R C Category
O. CODE Lb/ SLr
ETL/IE
1 | EBMA22003 | Mathematics — I Ty | 3 | wo | oo | 4 BS
2 EBPH22002 | Engineering Mechanics Ty 3 0/0 0/0 3 BS/PC
3 | EBCH22002 | Industrial Chemistry Ty 3 0/0 00 | 3 BS
4 | EBME22001 | Engineering Graphics Ty 2 0/0 20 | 3 | ES/PC
5 EBRA22001 | Manufacturing Processes Ty 3 0/0 0/0 3 PC
6 EBCC22102 | Communicative English Lab IE 1 0/0 1/0 1 HS
7 EBCS22ET2 | Python Programming ETL 1 0/0 2/0 2 ID
8 EBCC22103 | Environmental Science 1 0/0 1/0 0 HS
(Audit Course) IE

TOTAL CREDITS FOR | YEAR: 37

B.Tech Robotics and Automation-2022 Regulation
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S.N SUBJECT SUBJECT NAME Tyl L T/ P/R C Category
0. CODE Lb/ SLr
ETL/IE
L EBMA22005 | Mathematics Il for Mechanical Ty 3 1/0 0/0 4 BS
and Civil Engineers
2 EBRA22002 | Ejectrical and Electronics Circuits Ty 3 |10 0/0 4 PC
3 EBRA22003 | Electrical Machines Ty 3 |0/0 0/0 3 PC
4 EBME22005 | Machine Drawing Ty 2 |0/0 2/0 3 PC
5 | EBME22006 | strength of Materials Ty 3 |10 0/0 4 PC
6 EBEC22ID4 | Analog and Digital Electronics Ty 3 0/0 0/0 3 ID
7 EBCC22ET1 Universal hgman values : ETL 1 1o 2/0 2 ID
Understanding harmony
PRACTICALS
1 EBRA22L01 | Electrical and Electronics Circuits Lb 0 0/0 3/0 1 PC
Lab
2 | EBRA22L02 | Electrical Machines Lab Lb 0 |0/0 3/0 1 PC
3 | EBME22L03 | Strength of MaterialsLab Lb 0 |0/ 3/0 1 PC
Credits Sub Total 26
SEMESTER IV
S.NO. | SUBJECT SUBJECT NAME Tyl L T/ P/R | C | Category
CODE Lb/ S.Lr
ETL/E
1 EBMA22008 | Statistical and Numerical
Methods Ty 3 1/0 0/0 4 BS
EBRA22004 | Basics of Robotics Ty 3 0/0 | 0/0 3 PC
3 EBRA22005 | Kinematics and Dynamics of
Machinery Ty 3 1/0 0/0 4 PC
4 EBRA22006 Instrumentation and Control
Engineering Ty 3 0/0 0/0 3 PC
5 EBCC22104/ | Thelndian Constitution/
EBCC22105 | Thelndian Traditional IE 2 0/0 0/0 0 D
Knowledge(Audit Course)
PRACTICALS
1 EBEC22IL4 | Analog and Digital Lb
Electronics Lab 0 0/0 3/0 1 ID
EBME22L04 | Dynamics Lab Lb 0 0/0 3/0 1 PC
3 EBRA22L03 | ggsics of Robotics Lab Lb 0 0/0 3/0 1 PC
4 EBRA22L04 :_nastt)rumentatlon and Control Lb 0 0/0 3/0 1 PC
EBRA22I01 | Technical Skill | IE 0 0/0 | 2/0 1 sc
EBCC22106 gghSkI” I -Employability IE 0 0/0 2/0 1 sc

Credits Sub Total 20
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SEMESTER V
S.NO. | SUBJECT SUBJECT NAME Tyl L T/ P/R C Category
CODE Lb/ S.Lr
ETL/IE
1 EBCS22ID5 | Artificial Intelligence and
Machine Learning Ty 3 0/0 0/0 3 ID
2 EBRA22007 | Design of Machine Elements | Ty 3 1/0 | 0/0 4 PC
3 EBEC22ID6 | Processors and Controllers Ty 3 0/0 |0/0 3 ID
4 EBRA22ET1 | Power Electronics and Drives | ETL 2 0/0 2/0 3 PC
5 EBRA22EXX | Program Elective | Ty 3 0/0 |0/0 3 PE
6 EBXX220EX | Open Elective | Ty 3 0/0 | 0/0 3 OE
7 EBOL22101 Online Course
(NPTEL/SWAYAM/MOOC)
Any MOOC Online course IE 1 0/0 1/0 1 ID
Approved by AICTE /UGC
PRACTICALS
1 EBEC22IL5 i;cl))cessors and Controllers Lb 0 0/0 3/0 1 D
Machine Learning Lab
3 EBRA22102 | Technical Skill Il IE 0 0/0 2/0 1 SC
Credits Sub Total 23
SEMESTER VI
S.NO. | SUBJECT SUBJECT NAME Tyl L T/ P/R | C | Category
CODE Lb/ S.Lr
ETL/IE
1 EBME22011 | CAD,CAM&CIM Ty 3 0/0 0/0 3 PC
2 EBME?22013 | Industrial Automation Ty 3 0/0 |00 |3 PC
3 EBEC22ID7 | Embedded System Design Ty 3 1/0 | 0/0 4 ID
4 EBRA22EXX | Program Elective Il Ty 3 0/0 |0/0 3 PE
5 EBXX220EX | Open Elective I Ty 3 0/0 | 0/0 3 OE
PRACTICALS
1 EBME22L09 | Industrial Automation Lab Lb 0 |0/0 |3/0 1 PC
2 EBME22L07 | CAD/CAM Lab Lb 0 |0/0 3/0 1 PC
3 EBCC22107 Soft Skill 11-Qualitative and
Quantitative Skills IE 0 | 0/0 210 1 SC
4 EBRA22103 | Technical Skill 11l IE 0 |0/0 2/0 1 SC
5 EBRA22104 | \Mini Project/Internship IE o loo |30 |1 sC
Credits Sub Total 21
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SEMESTER VII
S.NO. | SUBJECT SUBJECT NAME Ty/ L T/ | PIR | C | Category
CODE Lb/ S.Lr
ETL/IE
1 EBRA22008 | Kinematics and Dynamics of Ty 3 [1/0 00| 4 PC
Robots
2 EBRA22EXX | Program Elective Il Ty 3 |0/0 0/0| 3 PE
3 EBRA22009 | Industrial Applications of Ty 3 |0/0 0/0 | 3 PC
Robots
4 EBRA22010 | Machine Vision System Ty 3 |0/0 0/0| 3 PC
5 EBRA22011 | Autonomous Mobile Robots Ty 3 [0/0 0/0| 3 PC
PRACTICALS
1 EBXX220L1 | Open Lab Lb 0 |0/0 30| 1 oL
2 EBRA22L05 | Robot Programming and Lb 0 |0/0 30| 1 PC
Simulation Lab
3 EBRA22L06 | Product Design Lab Lb 0 |0/0 30| 1 PC
4 EBRA22105 | Project Phase — | IE 0 |0/0 33| 2 P
5 EBFL22IXX | Foreign Language IE 1 |0/0 10| 1 HS
Credits Sub Total 22
SEMESTER V111
S.NO. | SUBJECT SUBJECT NAME Tyl L T/ P/R | C | Category
CODE Lb/ S.Lr
ETL/I
E
1 EBCC22ID1 | Engineering Economics and Ty 3 10/0 0/0 3 1D
Industrial Management
2 EBRA22EXX | Program Elective IV Ty 3 |00 00 | 3 PE
3 EBRA22EXX | Program Elective V Ty 3 |0/0 00 | 3 PE
PRACTICALS
1 EBRE22LO7 | project Phase — II Lb 0| 0/0 12/12 | 8 P
Credits Sub Total: 17

TOTAL CREDITS: 166

C:CreditsL:LectureT:TutorialS.Lr:SupervisedLearningP:Problem/Practical
R: ResearchTy/Lb/ETL:Theory/Lab/EmbeddedTheoryandLab

*InternalEvaluation
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S.NO. | SUBJECT SUBJECT NAME Ty/lLb |L T/ P/R |C  [Category
CODE JETL SLr
1 EBRA22E01 [Maintenance and Safety Ty 3 0/0 00| 3 PE
Engineering
2 EBRA22E02 Micro Electro Mechanical Systems Ty 3 0/0 00| 3 PE
3 EBRAZ22E03 |Advanced Strength of Materials Ty 3 0/0 0/0| 3 PE
4 EBRA22E04 (Computer Integrated Manufacturing Ty 3 0/0 0/0| 3 PE
5 EBRA22EOQ5 [Finite Element Analysis Ty 3 0/0 0/0| 3 PE

S.NO. | SUBJECT SUBJECT NAME Ty/Lb |[L T/ P/R Category
CODE IETL/IE SLr

1 EBRA22E06 | Industrial Networking Ty 3 0/0 0/0 3 PE

2 EBRAZ22EQ7 | Total Integrated Automation Ty 3 0/0 0/0 3 PE

3 EBRA22E08 | Micro Robotics Ty 3 |00 | 00 | 3 PE

4 EBRA22E09 | Cognitive Robotics Ty 3100 | 00| 3 PE

5 EBRA22E10 | Cloud Robotics Ty 3|00 | 00| 3 PE

6 EBRA22E11 | Medical Robotics Ty 3100 | 00| 3 PE

7 EBRA22E12 | Aerial Robots Ty 3100 |00 | 3 PE
S.NO. SUBJECT SUBJECT NAME Ty/Lb L T/ | P/R| C |Category

CODE J[ETL/IE SLr

1 EBRA22E13 | Virtual Instrumentation Ty 3 o/0f 0/0| 3 PE

2 EBRAZ22E14 | Digital TWIN Technology Ty 3 0/0 0/0| 3 PE

3 EBRAZ22E15 | Digital Control System Ty 3 0/0| o0/0| 3 PE

4 EBRA22E16 | IoT for Electrical Engineering Ty 3 0/0| o0/0]| 3 PE
S.NO. | SUBJECT SUBJECT NAME Ty/Lb L T/ | P/IR| C |Category

CODE J[ETL/IE SLr

1 EBRAZ22E17 | Digital Signal Processing Ty 3 o/0| 0/0| 3 PE

2 | EBRA22E18 | Neural Networks v | 3| oo| oo| 3| °F

3 EBRA22E19 | Wireless Communication Ty 3 ool ool 3 PE

5 EBRA22E21 Internet of Things Ty 3 0/0 0/0 3 PE
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S.NO. | SUBJECT SUBJECT NAME Ty/Lb |L T/ P/R |C  |Category|
CODE J[ETL SLr
1 EBRA22E22| Human Computer Interaction Ty 3 0/0 0/0| 3 PE
2 EBRA22E23| Advanced Machine Learning Ty 3 | 0/0 00| 3 PE
3 EBRA22E24 | Randomized Algorithms Ty 3 0/0 00| 3 PE
4 EBRA22E25| Graph Algorithms Ty 3 0/0 0/0| 3 PE
5 EBRA22E26 | System Software Ty 3 0/0 00| 3 PE
6 EBRA22E27 | Natural Language Processing Ty 3 0/0 00| 3 PE

Open Elective courses offered to Robotics and Automation Students

S.NO. | SUBJECT SUBJECT NAME Ty/Lb |L T/ PR |C Category
CODE [ETL/IE SLr
1 EBCS220E1 Cyber security & Forensics Ty 3 0/0 0/0 3 OE
2 EBCS220E2 Artificial Intelligence Ty 3 0/0 0/0 3 OE
3 EBCS220E3 Data Base Concepts Ty 3 0/0 0/0 3 OE
4 EBCS220E4 Software Engineering Ty 3 0/0 0/0 3 OE
S.NO. SUBJECT SUBJECT NAME Ty/Lb L T/| P/IR| C [Category|
CODE IETL/IE SLr
EBIT220E1 \Web Design Ty 3 | 0/0 | 0/0 OE
EBIT220E 2 Digital Marketing Ty 3 | 0/0 | 0/0 OE
3 EBIT220E3 Cyber Security Essentials Ty 3 | 0/0 | 0/0 3 OE
4 EBIT220E4 Introduction to Multimedia Ty 3 0/0 0/0 3 OE
S.NO. | SUBJECT SUBJECT NAME Ty/Lb L T/ P/R| C |Category|
CODE I[ETL/IE SLr
EBEC220E1 Internet of Things and its Applications Ty 3 | 0/0 | 0/0 3 OE
EBEC220E?2 Cellular Mobile communication Ty 3 | 0/0 | 0/0 3 OE
3 EBEC220E3 Satellite and its Applications Ty 3 | 0/0 | 0/0 3 OE
4 EBEC220E4 Fundamentals of Sensors Ty 3 0/0 0/0 3 OE
5 EBEC220E5 Microprocessor Based System Ty 3 0/0 0/0 3 OE
Design
6 EBEC220E6 Industry 4.0 Concepts Ty 3 | 0/0 | 0/0 3 OE
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S.NO. | SUBJECT SUBJECT NAME Ty/lLb |L T/ PR C Category
CODE [ETL/IE SLr
1 EBEE220E1 Electrical Safety for Engineers Ty 3 | 0/0 | 0/0 3 OE
2 EBEE220E2 Energy Conservation Techniques Ty 3 | 0/0 | 0/0 3 OE
3 EBEE220E3 Electric Vehicle Technology Ty 3 0/0 0/0 3 OE
4 EBEE220E4 Biomedical Instrumentation Ty 3 0/0 0/0 3 OE
5 EBEE220E5 Industrial Instrumentation Ty 3 0/0 0/0 3 OE
6 EBEE220E6 Solar Energy Conversion System Ty 3 | 0/0 | 0/0 3 OE
7 EBEE220E7 \Wind Energy Conversion System Ty 3 | 0/0 | 0/0 3 OE
S EBEE220E8 Energy Storage Technology Ty 3 0/0 0/0 3 OE
0 EBEE220E9 Electrical Machines Ty 3 0/0 0/0 3 OE
S.NO. SUBJECT SUBJECT NAME Ty/Lb L
CODE IETL/IE
1 EBCE220E1 \Water Pollution and Its management Ty 3 0/0 0/0 3 OE
2 |[EBCE220E2 IAir Pollution Control Ty 3 | 0/0 | 0/0 3 OE
3  [EBCE220E3 Green Building and Vastu Concepts Ty 3 0/0 0/0 3 OE
4 EBCE220E4 Climate Change and Sustainable Ty 3 0/0 0/0 3 OE
Development
5 EBCE220E5 Intelligent Transportation Systems Ty 3 0/0 0/0 3 OE
6 EBCE220E6 Environment, Health and Safety in Ty 3 0/0 0/0 3 OE
Industries
7 EBCE220E7 Industrial Pollution Prevention and Cleaner Ty 3 0/0 0/0 3 OE
Production
8 EBCE220E8 Fundamentals of nanoscience Ty 3 0/0 0/0 3 OE

S.NO. | SUBJECT SUBJECT NAME Ty/Lb L T/ P/R| C |Category|
CODE IETL/IE SLr
1 |[EBBT220El Food and Nutrition Ty 3 | 0/0 | 0/0 3 OE
2 EBBT220E2 Human Physiology Ty 3 0/0 0/0 3 OE
3 [EBBT220E3 Clinical Biochemistry Ty 3 0/0 0/0 3 OE
4 EBBT220E4 Bioprocess Principles Ty 3 0/0 0/0 3 OE
5 EBBT220E5 Biosensors and Biomedical Devices in Ty 3 0/0 0/0 3 OE
Diagnostics
6 EBBT220E6 Basic Bioinformatics Ty 3 0/0 0/0 3 OE
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S.NO. | SUBJECT SUBJECT NAME Ty/Lb T/ PR C Category
CODE [ETL/IE SLr
1 EBCT220E1 Fundamentals of Nanoscience Ty 3 0/0 0/0 3 OE
2 EBCT220E2 Electrochemical Engineering Ty 3 0/0 0/0 3 OE
3 EBCT220E3 /Alternative Fuels And Energy System Ty 3 0/0 0/0 3 OE
4 EBCT220E4 Petrochemical Unit Processes Ty 3 0/0 0/0 3 OE
5 EBCT220E5 Principles of Desalination Technologies Ty 3 0/0 0/0 3 OE
6 EBCT220E®6 Piping Design Engineering Ty 3 0/0 0/0 3 OE
7 EBCT220E7 E- Waste Management Ty 3 0/0 0/0 3 OE

SUBJECT SUBJECT NAME Ty/Lb T/
CODE IETL/IE SLr
1 EBMG220E1 Ty OE
Technical Entrepreneurship 3 | 0/0 0/0 3
2 EBMG220E2 Advanced Program in Entrepreneurship Ty 3 | 0/0 0/0 3 OE

Open labs offered to Robotics and Automation Students

S.NO. | SUBJECT SUBJECT NAME Ty/Lb L T/ P/R| C |Category
CODE IETL/IE SLr

1 EBCS220L1 Artificial Intelligence Lab Lb 0 0/0 3/0 oL

2 EBCS220L2 PHP/My SQL Programming Lab Lb 0 0/0 3/0 OL

3 EBCS220L3 Database Lab Lb 0 | 0/0 | 3/0 1 OL
S.NO. | SUBJECT SUBJECT NAME Ty/tb L [T/ |PIR [C |Category

CODE IETL/IE SLr

1 EBIT220L1 \Visual Programming Lab Lb 0 0/0 3/0 1 OL

2 EBIT220L2 \Web Design Lab Lb 0 0/0 3/0 1 OL

3 EBIT220L3 Digital content creation Lab Lb 0 | 0/0 | 3/0 1 oL

A EBIT220L4 Computer Network Lab Lb 0 0/0 3/0 1 OL

5 EBIT220L5 PHP/My SQL Programming Lab Lb 0 0/0 3/0 1 OL

S.NO. SUBJECT SUBJECT NAME Ty/Lb L T/ | P/IR| C |[Category|
CODE IETL/IE SLr
EBEC220L1 Sensors and 10T Lab Lb 0 0/0 3/0 OL
EBEC220L2 Robotics Control Lab Lb 0 0/0 3/0 OL
EBEC220L3 Basics of MATLAB Lb 0 0/0 3/0 OL
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S.NO SUBJECT SUBJECT NAME Ty/Lb L T/ P/R| C |Category
CODE [ETL/IE SLr
1 |[EBEE220L1 Transducer Lab Lb 0 | 0/0 | 3/0 1 oL
2 |[EBEE220L2 PLC and SCADA Lab Lb 0 | 0/0 | 3/0 1 oL
3 EBEE220L3 Electrical Maintenance Lab Lb 0 0/0 3/0 1 OL
4 EBEE220L4 Power Electronics Lab Lb 0 0/0 3/0 1 oL
5 EBEE220L5 Bio Medical Instrumentation Lab Lb 0 0/0 3/0 1 oL
6 EBEE220L6 Electrical Machines Lab Lb 0 0/0 3/0 1 OL
S.NO. | SUBJECT SUBJECT NAME Ty/Lb L T/ P/R| C |Category
CODE /ETL/IE SLr
1 EBCE220L1 Building Drawing Practice using Auto Lb 0 0/0 3/0 1 oL
CADD
2 EBCE220L2 Geographical Information System And Lb 0 0/0 3/0 1 oL
Mapping Lab
3 EBCE220L3 Environmental Engineering Laboratory Lb 0 0/0 3/0 1 oL

S.NO. SUBJECT SUBJECT NAME Ty/Lb/| L| T/|{PIR | C | Category
CODE ETL SLr
1 EBBT220L1 Basic Biochemistry Lab Lb 0 0/0 3/0 1 oL
2 EBBT220L2 Basic Bioprocess Lab Lb 0 0/0 3/0 1 oL
3 EBBT220L3 Basic Microbiology Lab Lb 0 | 001 30 | 1 oL
4 EBBT220L4 Basic Bioinformatics Lab Lb 0 0/0 | 3/0 1 oL

S.NO. SUBJECT SUBJECT NAME Ty/Lb/| L| T/|P/IR | C | Category
CODE ETL SLr
1 EBCT220L1 Chemical Separation Lab Lb 0 0/0 3/0 1 oL
2 EBCT220L2 Chemical Composition Analysis Lab Lb 0 0/0 3/0 1 oL
3 EBCT220L3  |Alternate Fuel Lab Lb 0|00/ 30 |1 OL
4 EBCT220L4 Food Testing Laboratory Lb 0 0/0 3/0 1 oL
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CREDIT SUMMARY
Semester:1 18Credits
Semester:2 19Credits
Semester:3 26Credits
Semester:4 20Credits
Semester:5 23Credits
Semester:6 21Credits
Semester:7 22Credits
Semester:8 17 Credits

TOTALCREDITS: 166 Credits
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Subject Subject Name : Ty/Lb | L T/SLr |P/ | C
Code : TECHNICAL ENGLISH / R
EBEN22001 ETL/I
E
Prerequisite :Nil Ty 2 0/0 0/0 | 2

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

To refresh and stimulate students’ English learning through Content Integrated Language Learning to have
an in-depth understanding of the components of English language and its use in communication that they are

competent in inter-personal and academic communication for a successful career.

COURSE OUTCOMES (Cos)
Students completing this course were able to

Co1 Refresh and stimulate their English learning through Content Integrated Language Learning
CO2 Have an in-depth understanding of the components of English language and its use in
communication,
COos3 Strengthen their vocabulary and syntactic knowledge for use in academic and technical
communication
Co4 Learn to negotiate meaning in inter-personal and academic communication for a successful
career
CO5 Engage in organized academic and professional writing for life-long learning and research
Mapping of Course Outcome with Program Outcome (POs)
Cos/POs PO1 PO2 | PO |PO |PO |PO |PO7|PO |PO9 |POl1 |PO1 |PO12
3 4 5 6 8 0 1
CO1 1 - 1 1 3 1 1 2 3 3 1 3
CO2 - 1 - 2 3 2 1 1 3 3 - 3
CO3 1 1 1 1 2 1 - 2 3 3 1 3
CO4 1 2 1 1 3 - 1 - 2 2 1 2
CO5 1 2 1 - 2 1 - 1 3 3 1 3
COs/PSOs PSO1 PSO2 PSO3 PSO4
CO1 3 1 1
CO2 3 1 1
CO3 3 2 1 1
CO4 3 2 1 1
CO5 3 2 1 1
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
& ER g 2 =
> 3 = | 28 .| 8 £ g = .
5 o g | £ Elggu = |_8 °8
= 2 5 | EE oo 8 § £2 S 5 g2
@) m u:_' =y f S £ 8 oo 8— =0 n O o =
N
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Subject Code | Subject Name : Ty/Lb/ L T/SLr P/R C
TECHNICAL ENGLISH ETL/IE
EBEN22001 Prerequisite :Nil Ty 2 0/0 0/0 2
Unit 1 Vocabulary Development: 6

Affixes: prefixes and suffixes and word formation—synonyms and antonyms-nominal compounds, expanding using
numbers and approximation - preposition, prepositional phrases, preposition + relative pronoun- adjective: degrees of
comparison, formation of adjectives, irregular comparatives- Infinitive and Gerunds

Unit Il Grammar 6

Tenses- auxiliary and modal —voice: active, passive and impersonal passive - Questions: Wh-pattern, Yes/no
guestions, tag questions — adverbs and adverbial clauses- ‘If* clause, ‘cause and effect’,‘purpose’- Concord: subject-
verb agreement

Unit II1  Reading 6
Comprehension: extracting relevant information from the text, by skimming and scanning and inferring, identifying
lexical and contextual meaning for specific information, identifying the topic sentence and its role in each paragraph,
comprehension exercises - Note - making - Précis writing-instructions, suggestions and recommendations.

Unit IV Writing 6

Jumbled sentences- paragraph writing coherence devices- discourse markers.Essay writing- Letter writing, Informal
and formal: seeking permission to undergo practical training, letter to an editor of a newspaper complaining about
civic problems and suggesting suitable solutions

UnitV Visual Aids in Communication 6
Interpretation of diagrams - tables, flow charts, pie charts and bar charts, and their use in Business reports
Total no.of Periods: 30

Text book

1. Panorama_: Content Integrated Language Learning for Engineers, M.
ChandrasenaRajeswaran&R.Pushkala,, Vijay Nicole Imprints Pvt. Ltd., Chennai

References

Bhatnagar&Bhatnagar, Communicative English for Engineers and Professionals, Pearson
Wren and Martin: Grammar and Composition, Chand & Co, 2006
https://learnenglish.britishcouncil.org

www.better-english.com/grammar/preposition.
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SubjectCode: SubjectName:MATHEMATICS-I Ty/Lb L T/ P/R C
IETL SLr

EBMA22001 Prerequisite:Nil Ty 3 /0| o/0| 4

L:LectureT:TutorialSLr:SupervisedLearning
P:ProjectR:ResearchC:CreditsT/L/ETL:Theory/Lab/EmbeddedTheoryandLab

OBJECTIVES:
e Apply the Basicconcepts in Algebra
e Use the Basic concepts in Matrices
e ldentify and solve problem sinTrigonometry
¢ Understand the Basic concept sin Differentiation
e Apply the Basic concept sin Functions of Several variables

COURSEOUTCOMES(Cos):(3 -5)
Students completing the course were able to

Cco1 Find the summation of the given series of binomial,exponential& logarithmic

COo2 Transformation—diagonalmatrix into an equivalent diagonal matrix using orthogonal

Transformation.

CO3 Find expansion of trigonometric function into an infinite series and to separate a complex function
Into real and imaginary parts.

CO4 Apply knowledge and concepts in finding the derivative of given function and to find the maxima/

Minima of the given function.

CO5 Evaluate thepartial/ total differentiation and maxima/minima of a function of several variables.

MappingofCourseOutcomes withProgramOutcomes (POs)

COs/POs [PO1 PO2 PO3 | PO4 |PO5 |PO6 |PO7 | PO8 | PO9 | PO10 | PO11 PO12
CO1 3 3 2 2 3 3 3
Ccoz 3 3 3 1 3
CcO3 3 3 2 1
CO4 3 3 1 2
CO5 3 3 2 2 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
I= 3]
ho] <5} Q2
8 _ g3 E > |8 £
- 3 S 8.3 £ 3 S £ =
) 1%} S =0 c S 9 2 =18 S
o e o 8 s2 IS S L R Bt =
= D £ c < = -9 = o Q= Q
< © .0 g 'S 2 g o2 8 s2 % S
© \/m i3 | T8 &g o @ o =0 o
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SubjectCode: SubjectName:MATHEMATICS-I Ty/Lb |L T/ P/R C

EBMAZ22001 JETL SLr
Prerequisite:Nil Ty 3 1/0 0/0 4

UNIT | ALGEBRA 12

Binomial,Exponential,Logarithmic Series(without proof of theorems)—Problems on

Summation,Approximation and Coefficients.

UNIT Il MATRICES 12

Characteristic equation — Eigen values and Eigen vectors of a real matrix — Properties of Eigen values —
Cayley —Hamilton theorem (without tproof) —Orthogonal reduction of asymmetric matrix to Diagonal form.

UNIT Il TRIGONOMETRY 12
Expansions of Sin nJ, Cos n[J in powers of Sin[] and CosZ- Expansion of Tan n[J — Expansions of Sin"]
andCos"[] in terms of Sines and Cosines of multiples of [] — Hyperbolic functions —Separation into real
andimaginaryparts.

UNIT IV DIFFERENTIATION 12
Basic concepts of Differentiation—Elementary differentiation methods—Parametric functions —Implicit
function—Leibnitz theorem (without proof)— Maxima and Minima— Points of inflection.

UNIT V FUNCTIONS OF SEVERAL VARIABLES 12
Partial derivatives—Total differential-Differentiation of implicit functions—Taylor’s expansion —Maxima and
Minimal by Lagrange’sMethod of undetermined multipliers—Jacobians.

Total no.of periods: 60

Text &Reference Books:

1. Kreyszig E., Advanced Engineering Mathematics (10" ed.), John Wiley & Sons, (2011).

Grewal B.S., Higher Engineering Mathematics, Khanna Publishers, (2012).

John Bird, Basic Engineering Mathematics (5" ed.), Elsevier Ltd, (2010).

Veerarajan T., Engineering Mathematics (for first year), Tata McGraw Hill Publishing Co., (2008).

P.Kandasamy, K.Thilagavathy and K. Gunavathy, Engineering Mathematics Vol. | (4" Revised ed.),S.Chand& Co.,
Publishers, New Delhi (2000).

6. John Bird, Higher Engineering Mathematics (5" ed.), Elsevier Ltd, (2006).

A
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Subject Code Subject Name :ENGINEERING PHYSICS | Ty/Lb/ Ll T/ P/R C
ETL SLr
EBPH22ET1 Prerequisite :Nil ETL 2 | 0/0 2/0 3

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

Outline the relation between Science, Engineering & Technology.
Demonstrate competency in understanding basic concepts.
Apply fundamental laws of Physics in Engineering & Technology.

To identify & solve problems using physics concepts.
Produce and present activities associated with the course through effective technical communication

COURSE OUTCOMES (Cos)
Students completing this course were able to

CO1 | Demonstrate competency in understanding basic concepts.

CO2 | Utilize scientific methods for formal investigations & demonstrate competency with experimental
methods and verify the concept to content knowledge.

CO3 | Identify and provide solutions for engineering problems.

CO4 | Relate the technical concepts to day to day life and to practical situations.

CO5 | Think analytically to interpret concepts.

Mapping of Course Outcome with Program Outcome (POs)
Cos/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 3 1 2 2 2 1 1 2 1
CO2 3 3 2 2 2 2 1 2 2 1 1
CO3 3 3 3 2 2 2 1 1 1 2 1 2
CO4 3 3 2 2 1 2 2 1 2 2 1 2
CO5 3 3 2 1 1 2 1 2 1 2 1 1
COs/PSOs PSO1 PSO2 PSO3 PSO4 |
CO1 3 2 1 1
CO2 3 2 1 1
CO3 3 2 1 1
CO4 3 2 1 1
CO5 3 2 1 1
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
©
S 2 2 = 5
3 2 3 £ g =
8 © QL [<5) g ot 8_ E
> 2 2 8 S| e | 8|3 £ =
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SubjectCode SubjectName:ENGINEERING PHYSICS Ty/Lb Ll T/ P/R
IETL SLr
EBPH22ET1
Prerequisite: Nil ETL 2 0/0 2/0
UNIT I PROPERTIES OF MATTER 12

Elasticity - stress, strain and Hook’s law - Poisson’s ratio - three moduli of elasticity - twisting couple on a
wire — Shafts — Solid & Hollow Shafts — Bending moment — Youngs Modulus Determination -1 form of
girders.
viscosity - flow of liquid through a narrow tube: Poiseuille’s law - Ostwald’s viscometer — Lubrication
Lab Component — 1. Torsional Pendulum — Determination of Rigidity Modulus

2. Coefficient of Viscosity determination using Poiseuille’s Method
UNIT Il ACOUSTICS & ULTRASONICS 12
Fundamentals of acoustics - reverberation- reverberation time - factors affecting acoustics.Ultrasonics -
Production of ultrasonic waves - detection of ultrasonic waves+ - acoustic grating - application of ultrasonic
waves.

Lab Component — 3. Ultrasonic Velocity Determination

UNIT 11l WAVE OPTICS 12
Huygen's principle - interference of light — wave front splitting and amplitude — air wedge - Newton's  rings
- Michelson interferometer and its applications - Fraunhofer diffraction from a single slit - diffraction grating

Lab Component — 4. Spectrometer — Grating 12
UNIT IV LASER

Laser principle and characteristics - amplification of light by population inversion - properties of laser beams:
mono-chromaticity, coherence, directionality and brightness - different types of lasers - Ruby laser-Nd-YAG
laser-He-Ne laser-CO, laser - semiconductor laser - applications of lasers in science, engineering and
medicine.

Lab Component — 5. Determination of Wavelength of the given Laser source

UNIT V FIBER OPTIC COMMUNICATION 12
Total Internal Reflection — Propagation of Light in Optical Fibers — Numerical aperture and Acceptance
Angle — Types of Optical Fibers (material, refractive index, mode) — Fiber Optical Communication system
(Block diagram) — Attenuation—Transmitter, Receiver, Dispersion, Modulation/Demodulation Advantages of
Fiber Optical Communication System — IMT, PMT, Wavelength Modulated & Polarization Modulated
Sensors — Endoscope Applications.

Lab Component — 6. Determination of Numerical Aperture of Optical Fiber

Total No of Periods: 60
TEXT BOOKS
1Brijlal,M.N.Avadhanulu&N.Subrahmanyam,TextBookofOptics,S.ChandPubIications,25thedition,20
2.R. Murugeshan,EIectricityandMagnetism,S.ChandPubIications,lo”‘edition,2017
3.R.Murugeshan&KiruthigaSivaprasath, ModernPhysics,S.ChandPublications,2016

REFERENCE BOOKS

1. Dr.SenthilKumarEngineering PhysicsIVRBPublishers,2016

2. N Subrahmanyam&aBrijlal,Waves and Oscillations,Vikas Publications,NewDelhi,1988
3. NSubrahmanyam&Brijlal,PropertiesofMatter,S.ChandCo.,NewDelhi,1982

4. NSubrahmanyam&aBrijlal, TextbookofOptics,S.ChandCo.,NewDelhi, 1989

5. R.Murugeshan,Electricityand Magnetism,S.Chand&Co.,NewDelhi,1995

6. ThygarajanK&AjayGhatak,LaserTheoryand Applications,Macmillan,NewDelhi,1981
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Subject Code | Subject Name ENGINEERING CHEMISTRY | Ty/Lb/ | L T/SLr | PIR | C
ETL
EBCH22ET1 | Prerequisite :Nil ETL 2 0/0 20 |3

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

To deduce practical application of theoretical concepts

To provide and insight into fundamental concepts of chemical thermodynamics

To articulate the water treatment methods

To impart the knowledge in electrical conductance and EMF

To create awareness about the modern Nano composites along with concepts of polymers
To introduce analytical tools for characterization techniques.

COURSE OUTCOMES (Cos)

Students completing this course were able to

COo1 Apply relevant instrumentation techniques to solve complex problems

CO2 Recall the fundamentals and demonstrate by understanding the first principles of Engineering sciences.
CO3 Examine the appropriate techniques to interpret data to provide valid conclusion

CO4 Demonstrate the collaboration of science and Engineering to recognize the need for life long learning.
CO5 Analyse the impact of contextual knowledge to access the health and society issues.

Mapping of Course Outcome with Program Outcome (POs)

Cos/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 3 3 3 3 2
Cco2 3 3 3 3
Cco3 3 2 3
CO4 3 3 3 3 3
CO5 3 2 3 2 3
COs/PSOs PSO1 PSO2 PSO3 PSO4 | PSO5
co1 3 3 3
Co2 3 2 3
COo3 3 3 3
COo4 3 3 3
CO5 3 3 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode: Subject Name:ENGINEERING CHEMISTRY Ty/Lb L T/ PIR |C
EBCH22ET1 /ETL SLr

Prerequisite:Nil ETL 2 0/0 2/0 |3
UNIT -1 CHEMICAL THERMODYNAMICS 12

Introduction, Terminology in thermodynamics —System, Surrounding, State and Path functions, Extensive and
intensive properties.Laws of thermodynamics — | and Il laws-Need for the Il law.Enthalpy, Entropy, Gibbs free
energy, Helmholtz free energy - Spontaneity and its criteria.Maxwell relations, Gibbs -Helmholtz equation
(relating E & A) and (relating H & G).

UNIT -1l TECHNOLOGY OF WATER 12

Water quality parameters — Definition and expression.Analysis of water — alkalinity, hardness and its determination
(EDTA method only).Boiler feed water and Boiler Troubles-Scales and sludges, Caustic embrittlement, Priming
and Foaming and Boiler corrosion. Water softening processes — Internal conditioning,external conditioning —
Demineralization methods. Desalination processes-RO and Electrodialysis.

Lab Component-1. Analyze the water quality parameters for the given water sample.

UNIT -111 ANALYTICAL AND CHARACTERIZATION TECHNIQUES 12

Chromatographic techniques — column, thin layer and paper. Instrumentation-working with block diagram- UV-
Visible Spectroscopy , IR Spectroscopy , Scanning electron microscope ,Transmission electron microscope.

Lab Component-2.Determination of Rf values of various components using thin layer chromatography.

3. Compute and interpret the structures of the given molecules using Chem Draw.

UNIT - IV ELECTROCHEMISTRY 12

Conductance — Types of conductance and its Measurement. Electrodes and electrode potential, Nernst equation —
EMF measurement and its applications-Electrochemical series- Types of electrodes- Reference electrodes-Standard

hydrogen electrode- Saturated calomel electrode-Determination of pH using these electrode.
Lab Component-4.Studies on acid-baseconductometric titration.
5. Determination of redox potentials using potentiometry

UNIT -VPOLYMERS AND NANO COMPOSITES 12
Polymers-Introduction-Monomers — Functionality — Degree of polymerization-Tacticity. Classification- Plastics —
Thermoplastics and thermosetting plastics, Compounding of plastics — Compression moulding, injection moulding
and extrusion processes. Nano composites:particulates,clay and carbon nanotubes.Graphenenano composites and
its applications.

Lab Component-6.Polymeric analysis using capillary viscometer

Total No.of periods: 60
References
1. Jain &JainEngineering Chemistry 17" Edition, DhanpatRai Publishing Company
2. Vasant R. Gowariker,,N. V. Viswanathan, JayadevSreedhar, Polymer Science,New Age International, 1986
3. B.K. Sharma, Polymer Chemistry, Goel Publishing House
4.Y.R. Sharma ,Elementary Organic Spectroscopy, S.Chand& Company Ltd.
5. N.Krishnamurthy, K.Jeyasubramanian, P.Vallinayagam, Applied Chemistry, Tata McGraw-Hill Publishing
Company Limited, 1999.
6.Chichester,polymer-clay-nano composites,Johnwiley(2000)
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Subject Code Subject Name :BASIC ELECTRICAL & Ty/Lb/ L | T/SLr| PIR C
ELECTRONICS ENGINEERING ETL
EBEE22ET1 Prerequisite : Nil ETL 2 10/0 2/0 3

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

Understand the concepts of circuit elements, circuit laws and coupled circuits.

Gain information on measurement of electrical parameters.

Acquire knowledge on conventional &non-conventional energy production.

Identify basic theoretical principles behind the working of modern electronic gadgets.
Demonstrate digital electronic circuits and assemble simple devices.

COURSE OUTCOMES (Cos)
Students completing this course were able to

COo1 Compute the electric circuit parameters for simple problems

CO2 Elaborate the concepts of Electrical machines and measurement principles

COos3 Identify conventional and Non-conventional Electrical power Generation, Transmission and
Distribution

CO4 Analyze the working principles and characteristics of analog electronic devices

CO5 Understand basics of digital electronics and solving problems and design combinational circuits

Mapping of Course Outcome with Program Outcome (POs)

Cos/POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 3 3 3 3 2 1
CO2 3 3 3 2 2 2 2
CO3 3 2 3 2 3 2 2 1
CO4 3 2 2 2 2 1
CO5 3 2 3 2 3 2 2 1
COs/PSOs PSO1 PS0O2 PSO3 |
Cco1 3
CO2 3
COs3 3
CO4 3
CO5 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode: Subject Name : BASIC ELECTRICAL & Ty/Lb/ |L T/ PR | C
EBEE22ET1 ELECTRONICS ENGINEERING ETL SLr

Prerequisite:Nil ETL 2 0/0 2/0 3
UNIT | ELECTRIC CIRCUITS 12

Electrical Quantities — Ohms Law — Kirchhoff’s Law — Series and Parallel Connections — CurrentDivision and
Voltage Division Rule - Source Transformation — Wye (Y) — Delta (A) , Delta (A) — Wye (Y) Transformation —
Rectangular to Polar and Polar to Rectangular

Lab Components — Measurement of Electrical Quantities

UNIT Il MACHINES & MEASURING INSTRUMENTS 12

Construction & Principle of Operation of DC motor & DC Generator — EMF equation of Generator — Torque
Equation of Motor — Construction & Principle of operation of Transformer —Operating principles and Types of
measuring instruments — Moving coil, Moving iron — Principle of Energy meter

Lab Component — Measurement of Energy Using energy meter

UNIT 111 BASICS OF POWER SYSTEM 12

Generation of Electric Power (Thermal, Hydro, Wind and Solar) — Basic structure of Power system — Types of
Transmission & Distribution Schemes — Representation of Substation.

Lab Component — Residential house wiring

Stair case wiring

UNIT IV ELECTRON DEVICES 12
Semiconductor Materials: Silicon and Germanium — PN Junction Diode, Zener Diode — Characteristics and
Applications — Bipolar Junction Transistor - JFET, SCR, MOSFET, IGBT —Characteristics and Applications —
Operating principle - Rectifiers and Inverters

Lab Component — Resistor colour coding -Resistance Measurement

UNIT V DIGITAL SYSTEM 12

Number System — Binary, Decimal, Octal, Hexadecimal — Binary Addition, Subtraction, Multiplication & Division —
Boolean Algebra — Reduction of Boolean Expressions — Logic Gates - De-Morgan’s Theorem - Adder — Subtractor
Lab Component - Soldering practice , Logic Gates

Total no of Periods: 60

TEXT BOOKS:
1. D P Kothari, I J Nagrath, 2017, Basic Electrical Engineering, Second Edition, Tata McGraw-Hill Publisher

2. AK. Sawhney, 2015 A Course in Electrical and Electronic Measurements and Instrumentation,
DhanpatRai& CO publisher

3. B.L. Theraja, A.K. Theraja, Text Book of Electrical Technology: Volume 3: Transmission, Distribution and
Utilization, S. Chand publisher

4. Morris Mano, M, 2016 Digital Logic and Computer Design, Prentice Hall of India

5. Millman and Halkias 2015, Electronic Devices and Circuits, Tata McGraw Hill

REFERENCE BOOKS:
1. R. Muthusubramanian, S. Salivahanan, K A Muraleedharan, Basic Electrical, Electronics and Computer
Engineering, Second Edition, Tata McGraw-Hill publisher
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Subject Code Subject Name :ORIENTATION TO Ty/Lb/ L | T/SLr P/R C
ENTREPRENEURSHIP & PROJECT ETL/IE
LAB

EBCC22101 Prerequisite : Nil IE 1 0/0 1/0 1

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

e Understand how entrepreneurship Education transforms individuals into successful leaders.
e Identify individual potential &S have career dreams

e Understand difference between ideas & opportunities

e Identify components & create action plan.

e Use brainstorming in a group to generate ideas.

COURSE OUTCOMES (Cos)

Students completing this course were able to

Co1 Develop a Business plan & improve ability to recognize business opportunity

CO2 Do a self-analysis to build an entrepreneurial career.

Cco3 Avrticulate an effective elevator pitch.

CO4 Analyze the local market environment & demonstrate the ability to find an attractive
market

CO5 Identify the required skills for entrepreneurship & develop

Mapping of Course Outcome with Program Outcome (POs)

Cos/POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 2 2 3 2 2 2 2 2 2 1
CO2 3 2 3 2 3 2 3 3 3 2 2
CO3 2 2 2 3 3 3 3
CO4 3 2 2 2 2 3 2 2 3
CO5 2 2 3 2 2 3 3 2 2 3 1
COs/PSOs PSO1 PSO2 PSO3 PSO4
Cco1 2 3
CO2 2 3
COo3 2 3
CO4 2 3
CO5 2 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
o] [ —
S e |52 8 s |5 | B g
& 3 £ £21C | &4 8 | 2 g e
2 e | 88| 52| &8 |53u ¢ = £
T 8 5. £.3 2 | g9 3 | £ =z S
© o 58 | £ | & ° & V_ @ o

B.Tech Robotics and Automation-2022 Regulation 36




Dr. M.G.R.

: "EDUCATIONAL AND RESEARCH INSTITUTE A+®

NAAC
DEEMED TO BE UNIVERSITY |
University with Graded Autonomy Status

(An ISO 21001 : 2018 Certified Institution)
Periyar E.V.R. High Road, Maduravoyal, Chennai-95. Tamilnadu, India.

SubjectCode: . . Ty/Lb/ L T/SLr | PR C
SubjectName:ORIENTATION TO
EBCC22101 ENTREPRENEURSHIP & PROJECT LAB ETUIE
Prerequisite:Nil IE 1 0/0 1/0 1
UNITI CHARACTERISTICS OF A SUCCESSFULL ENTREPRENEUR 03
Introduction to entrepreneurship education — Myths about entrepreneurship — How has

entrepreneurshipchanged the country — Dream it. Do it - Idea planes - Some success stories — Global
Legends — Identifyyourownheroes —

UNIT Il ENTREPRENEURIAL STYLE 03
Entrepreneurial styles — Introduction, concept & Different types - Barrier to Communication —
Bodylanguage speakslouderthanwords

UNIT 111 DESIGN THINKING 03
Introduction to Design thinking — Myth busters — Design thinking Process - Customer profiling —
Wowing your customer — Personal selling — concept & process — show & tell concept — Introduction
tothe conceptofElevatorPitch

UNIT IV RISK MANAGEMENT 03
Introduction to risk taking & Resilience — Managing risks (Learning from failures, Myth Buster) —
Understandingrisksthroughrisktakers ~-Whydoldo?—whatdoldo?

UNIT V PROJECT 03

How to choose a topic — basic skill sets necessary to take up a project— creating a prototype —
Pitchyourproject—Projectpresentation.

IDEA GENERATION, EVALUATION & PROJECT PRESENTATION 15

Total No.of Periods: 30
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Subject Code: C PROGRAMMING AND MS OFFICE TOOLS Ty/Lb/ LT/ P/R C
ETL S.Lr
EBCS22ET1
Prerequisite: Nil ETL 1 ]0/0 2/0 2
C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation
OBJECTIVES :
The student should be made to:
e learn a programming language.
e learn problem solving technigues.
e write programs in C and to solve the problems.
o familiarize the students in preparation of documents and presentations with office automation tools.
COURSE OUTCOMES (COs) :After Completing the course, the student can be able to
Cco1 Understand and trace the execution of programs written in C language.
CO2 Write the C code for a given algorithm.
CO3 Apply Arrays and Functions concepts to write Programs
CO4 Apply Structures and pointers concepts for writing Programs
CO5 perform documentation , accounting operations and presentation skills
Mapping of Course Outcomes with Program Outcomes (POs)
COs/POs PO1 | PO2 PO3 |PO4 |[PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |POl11 |POI12
co1l 2 |2 2 2 1 1 1 1 1 1 2 2
CO2 2 2 2 2 1 1 1 1 1 1 2 2
COo3 2 2 3 2 1 1 1 1 1 1 3 2
CO4 2 2 3 3 1 1 1 1 1 1 3 2
CO5 1 1 1 1 1 1 0 0 2 3 2 0
COs /PSOs PSO1 PSO2 PSO3 PSO4
CO1 1 1 2 2
CO2 1 1 2 2
COs3 1 1 2 2
CO4 1 1 2 2
CO5 1 1 2 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code: C PROGRAMMING AND MS OFFICE TOOLS | Ty/Lb/ | L | T/ PR|C
ETL S.Lr
EBCS22ET1
Prerequisite: Nil ETL 1 |0/0 200 |2
UNIT I INTRODUCTION 3

Basic Structure of C programme- Constants, Variables and data types, Keywords, Identifiers- Operators and
expressions- executing a C Program

UNIT I DECISION MAKING STATEMENTS AND LOOPING STATEMENTS 3

Decision making with if statement, Simple if statement, else-if statement, Nesting if-else statement, The else if
ladder,The switch statement, The goto statement, The while statement,, The do while statement, The for statement,
jumps in loops

UNIT I ARRAYS AND FUNCTIONS 3

Introduction to Arrays- One dimensional arrays, Two dimensional array, and Multidimensional array- Introduction to
Functions- calling a function, category of functions- arguments with return values, argument with no return values-
parameter passing Mechanism: Call by Value and Call by Reference. Recursion.

UNIT IV STRUCTURES& POINTERS 3

Structures definition, giving values to members, Structure initialization, comparison of structure variables, Structure
within structures,Understanding pointers, accessing the address of the variable, declaring and initializing pointer,
accessing a variable through its pointer and arrays

UNIT V MS-OFFICE 3
Introduction to MS-Word- Menus- Introduction to MS-Excel: features of MS- Excel, spread sheet/worksheet, parts of
MS-excel window, functions in excel sheet, chart, Introduction to MS-Power point

TEXT BOOKS: Total No. of Periods: 45
E.Balaguruswamy, Programming in ANSI C

Padma Reddy ,Computer Concepts & ‘C’ Programming

ShobhaHangirke,Computer Application For Business

List of Experiments : C PROGRAMMING 30 periods

Find the factorial of a given positive humber using function.

Calculate X raisedto y using function.

Find GCD and LCM of two given integer numbers using function.

Find the sum of N natural numbers using function.

Book information using Structure.

Student information using Structure.

Print the address of a variable and its value using Pointer

Find area and perimeter of a circle

Check whether the given number is palindrome or not

. Check whether the given number is prime or not

. Calculate sum of the digits of the given number

. Display Fibonacci series up to N terms

. Check whether a given character is alphabetic, numeric or special character
. Count vowels and consonants in a given string

. Find product of two matrices

MS-OFFICE

. Preparing a news letter:

. To prepare a newsletter with borders, two columns text, header and footer and inserting a graphic image and page layout.

. Creating and editing the table

. Printing envelopes and mail merge.

. Using formulas and functions: To prepare a Worksheet showing the monthly sales of a company in different branch offices
. Prepare a Statement for displaying Result of 10 students in 5 subjects
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Subject Code: | Subject Name : MATHEMATICS-II Ty/Lb/ L T/ PR |C
EBMA22003 ETL S.Lr
Prerequisite: Mathematics -1 Ty 3 1/0 0/0 4

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES :

The student should be made to:

To be able to understand basic concepts in integration

To understand the concepts in multiple integrals

To use the basic concepts in ordinary differential equations
To be able to apply concepts of analytical geometry

To be able to understand the basic concept of vector calculus

COURSE OUTCOMES (COs) :
CO1 Integrate the given function by using methods of integration and to find the area under curve and the volume of a
solid by revaluation
CO2 Evaluate the multiple integrals /area/volume and to change the order of integration
CO03 Apply concepts in Ordinary Differential equations and to solveeulers differential equation
CO4 Find equation of planes,lines and sphere and shortest distance between skew lines
CO5 Verify green/stokes/gauss divergence theorem
Mapping of Course Outcomes with Program Outcomes (POs)
COs/POs PO1 | PO2 | PO3 PO4 | PO5 PO6 PO7 | PO8 | PO9 PO10 PO11 | PO12
CO1 3 3 2 2 2 2 1 2 2 2 1 3
CO2 3 1 2 2 3 2 2 3 3 2 2
CO3 3 3 1 2 2 3 1 1 3 3 2 2
CO4 3 3 2 2 1 2 2 2 2 3 2 2
CO5 3 3 1 2 2 2 2 1 2 3 1 2
COs/PSOs PSO1 PSO2 PSO3 PSO4
Co1 3 2 1 2
CO2 3 2 1 2
CO3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode: SubjectName:MATHEMATICS-II Ty/Lb | L T/ P/R C
EBMA22003 IETL SLr
Prerequisite: Mathematics -I Ty 3 1/0 0/0 4
UNIT I INTEGRATION 12

Basic concepts of Integration — Methods of Integration— Integration by substitution —Integration by parts —
Definite integrals— Properties of definite integrals — Problems on finding Area and Volume using single
integrals(simpleproblems).

UNIT Il MULTIPLE INTEGRALS 12
Double integral in Cartesian and Polar Co-ordinates— Change of order of integration — Triple integral in
Cartesian Co-ordinates—Spherical Polar Co-ordinates—Change of variables (simple problems).

UNIT Il ORDINARY DIFFERENTIAL EQUATIONS 12

First order differential equations—Second and higher order linear differentialequationswith constant coefficients
and with RHS of the form: ™, x", Sin ax, Cos ax, e*f(x), x f(x) where f(x) is Sin bx or Cos bx —Differential
equations with variable coefficients(Euler’sform) (simple problems).

UNIT IV THREE DIMENSIONAL ANALYTICAL GEOMETRY 12
Direction Cosines and Ratios — Equation of a straight line — Angle between two lines — Equation of a plane — Co-
planar lines—Shortest distance between skew lines—Sphere-Tangentplane.

UNIT V VECTOR CALCULUS 12
Scalar and Vector functions — Differentiation — Gradient, Divergence and Curl — Directional derivatives—
Irrotational and Solenoidal fields— Line, Surface and VVolume integrals — Green’s, Stoke’s and Gauss divergence
theorems(statement only)—Verification.

Total no.of Periods: 60

Reference Books:
1. Kreyszig E., Advanced Engineering Mathematics (10" ed.), John Wiley & Sons, (2011).

Grewal B.S., Higher Engineering Mathematics, Khanna Publishers, (2012).

John Bird, Basic Engineering Mathematics (5" ed.), Elsevier Ltd, (2010).

Veerarajan T., Engineering Mathematics (for first year), Tata McGraw Hill Publishing Co., (2008).

P.Kandasamy, K.Thilagavathy and K. Gunavathy, Engineering Mathematics Vol. | (4™ Revised ed.), S.Chand& Co.,
Publishers, New Delhi (2000).

6. John Bird, Higher Engineering Mathematics (5" ed.), Elsevier Ltd, (2006).
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SubjectCode: SubjectName:ENGINEERING MECHANICS Ty/Lb/ | L T/ P/R
EBPH22002 ETL SL
Prerequisite:Engineering Physics Ty 3 0/0 0/0
C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal
Evaluation
OBJECTIVE:
e Basic principles of stress, strain and elastic constants.
e To draw shear force and bending moment diagram
e To find deflection of beams.
COURSEOUTCOMES(COs):(3-5)
Co1 Articulate a strong foundation in understanding kinematics & Kinetics
COoz2 Identify and use the fundamentals of mechanics, static and dynamic equilibrium
COo3 Enhance the problem solving skill in statics and dynamics
CO4 Develop analytical skills to identify different types of motion
COs Articulate models to acquire knowledge on mathematical, analytical skills
MappingofCourseOutcomes withProgramOutcomes (POs)
Cos/Pos PO1 |PO2 | PO3 PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PO12
co1 3 3 2 2 2 1 1 2 1
CcO2 3 3 1 2 2 1 1 1 2 1
CO3 3 3 3 3 2 2 2 1 2 1 1
CO4 3 3 3 3 2 2 1 1 3 2 1 1
CO5 3 2 2 2 2 1 1 1 2 2 1 1
Cos /PSOs PSO1 PSO2 PSO3 PSO4
COo1 3 3 1 2
CcO2 3 3 1 2
CcOo3 3 3 1 2
Cco4 3 3 1 2
CO5 3 3 1 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode: SubjectName:ENGINEERING MECHANICS Ty/lLb/ | L T/ PR | C
ETL SLr
EBPH22002 Prerequisite:Engineering Physics Ty 3 0/0 | 0/0 | 3
UNIT ISTATICS OF PARTICLE 9

Introduction — units and Dimensions — Laws of mechanics — concurrent forces in a plane-resolution and
Composition of forces — equilibrium of the particle-resultant force. Forces in space — Equilibrium of a
particle in space — Rigid body - Moments and couples -moment of a force about a point and about an axis —
Equilibrium of rigid bodies

UNIT IIPROPERTIES OF SURFACE AND SOLIDS 9
Determination of Area and volume — Determination and derivation of First moment of area (Centroid),
Second moment of area (Moment of Inertia) geometrical area Mass moment of inertia and polar moment of
inertia.Principal moments of inertia of plane areas

UNIT 111 FRICTION 9
Introduction — Laws of Dry Friction — Coefficient of friction — friction of a body lying on an inclined
plane. Application of friction-Ladder friction-Wedge friction-Screw friction.

UNITIVDYNAMICS OF PARTICLES 9
KINEMATICS: Displacement, Velocity-Constant and variable Acceleration, their relationship — linear and
curvilinear motion- Projectile motion, relative motion.

KINETICS: Linear and Curvilinear motion- Impulse and Momentum, Impact-collision of Elastic bodies.
Newton’s law-D’Alemberts principle.

UNITV DYNAMICS OF RIGID BODIES 9
KINEMATICS: Introduction-Rotation-Linear and Angular Velocity as well as acceleration. General plane
motion-Absolute and Relative velocity in plane motion.

KINETICS: Relation between Translatory and Rotary motion of the body-Work energy equation of
particles —-D’ Alemberts principle.

Total No.of Periods:45
TEXT BOOKS & REFERENCE BOOKS
1) R.S.Khurmi. (2008), “A4 Textbook of Engineering Mechanics”’, S.Chand& co Ltd.
2) S. Rajasekaran et.al. (2009), “Fundamentals of Engineering Mechanzcs ”,Vikas Publishing House Pvt
Ltd., 3" Edition.
3) Arthur.P.Boresi,Richard.J.Schmidt, “Engineering Mechanics : Statics &Dynamics”’, Thomson
Brooks/Cole,Chennai.
4) Palanichamy M.S, Nagan.S, (2001), “Engineering Mechanics — Statics and Dynamics” TataMcGraw Hill.

5) Beer &Johnson et.al, (2010) “Vector Mechanics for Engineers (Statics and Dynamics)”, Tata McGraw

Hill
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Subject Code Subject Name :INDUSTRIAL Ty/Lb/ L | T/SLr| PIR C
CHEMISTRY ETL
EBCH22002 Prerequisite :Engg. Chemistry Ty 3 0/0 | 0/0 3

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

OBJECTIVES :

1.Tounderstand and apply the basic concepts of fuels and combustion in automobiles.
2. To analyze the moisture and protein in food through physical and chemical methods.
3.To detect the industrial development aiming at job creators.

4. To demonstrate the operations of pulp and paper Industry.

5. To illustrate the fundamentals of industrial wastewater treatment.

COURSE OUTCOMES (Cos)
Students completing this course were able to
CO1 Reproduce the understanding of industry oriented chemical science
CO2 Analyze the solutions for industry based problems for sustainable development following
professional ethics.
CO3 Apply appropriate techniques for industrial development as a resource of lifelong learning.
CO4 Develop the reasoning nature by the knowledge acquired to assess the health and safety issues.
CO5 Describe the tools used to apply the engineering knowledge
Mapping of Course Outcome with Program Outcome (POs)
Cos/POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 3 3 3
CO2 3 3 3 3
CO3 3 2 3 3
CO4 3 3 3 2
CO5 3 3 3 3
COs/PSOs PSO1 PSO2 PSO3 PSO4
CO1 3 3 3
CO2 3 3 3
CO3 3 3 3
CO4 3 3 3
CO5 3 3 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code Subject Name :INDUSTRIAL CHEMISTRY Ty/Lb/ L |T/SLrf PIR | C
EBCH22002 ETL

Prerequisite :Engg. Chemistry Ty 3 0/0 (0/0 3
UNIT I FUELS & COMBUSTION 9

Fuels - classification, calorific value, GCV, NCV, Solid fuels-coal — varieties and ranking, analysis —Proximate
Carbonisation of coal, Coke —manufacture , Beehive coke oven method, Otto Hoffmann method — recovering by -
products - Liquid fuels — petrol —refining-cracking- thermal & catalytic , Synthetic petrol — Hydrogenation of coal
(Fischer Tropsch Process and Bergius process) — Polymerization, Knocking properties of Gasoline —octane number,
cetane number — Ignition lag, Leaded petrol, Reforming, Gaseous fuels- manufacture and uses Combustion - Flue
gas analysis — Orsatapparatus.Alternative fuel-Electric vehicles
UNIT Il FOOD ANALYSIS 9
Food analysis-Introduction. Moisture Analysis-Introduction-Moisture content of foods-Sample collection and
handling-Forms of water in foods- Distillation procedure-Reflux distillation with immiscible solvent,-Physical
methods-Direct method-Hydrometer, -Refractometry —Chemical method-Karl Fischer titration- Protein analysis-
Kjeldahl method-Dumas combustion method.
UNIT 11l APPLICATIONS IN PAPER INDUSTRY 9
Introduction-Manufacture of pulp-Mechanical process-Chemical process-Beating,Refining,Filling,Sizing and
Colouring-Manufacture of paper-Calendering-Bagasse utilization in paper industry.
UNIT IV  BUSINESS CHEMICALS 9
Toiletry formulations-Soaps and detergent, shampoo, Shaving cream, production. Preparation of cosmetics-
moisturizing  cream, talcum  powder, Nail enamel, Lipstick. Disinfectants- phenyl, hand
sanitizer,bleach,causticsoda,naphthalene balls production.
UNITV INDUSTRIAL WASTES AND TREATMENT PROCESS 9
Introduction-Characteristics of industrial waste-Types of industrial wastes-Solid industrial wastes-Principles of
industrial waste treatment-Treatment and disposal of industrial waste-Sanitary-Chemical analysis of industrial
effluents or sewage-Method of treating industrial sludge.

TotalNo.ofPeriods: 45

References
1. Rama RaoNadendla,Principles of Organic Medicinal Chemistry, New Age International (P) Limited, Publishers.
2. H.D.Belitz, W.Grosch,P.Schieberle ,Food Chemistry Springer
3. Industrial chemistry by B.K.Sharma,KrisnaPrakashan Media(P) Ltd,Publishers.
4. Industrial Chemistry — C. S. Unnithan, T. Jayachandran& P. Udhayakala, Sree Lakshmi Publications - 2010
5. John A.Tyrell, Fundamentals of Industrial Chemistry , , Wiley.
6. Ernest M. Flick, Cosmetic and Toiletry Formulations, 2" Edition, Volume 8, Noyes Publications, William Andrew

Publishing, LLC.
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Subject Code Subject Name : ENGINEERING GRAPHICS Ty/Lb/ | L | T/SLr | P/R C
ETL
EBME22001 Prerequisite : Nil Ty 2| 0/0 | 2/0 3

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

e To acquire knowledge in geometrical drawing.

e To expose the students in computer aided drafting.

COURSE OUTCOMES (Cos)
Students completing this course were able to
Co1 Utilize the concept of Engineering Graphics Techniques to draft letters, Numbers, Dimensioning in
Indian Standards
COo2 Demonstrate the drafting practice visualization and projection skills useful for conveying ideas in
engineering applications.
CO3 Identify basic sketching technigues of engineering equipments
CO4 Demonstrate the projections of Points, Lines, Planes and Solids. And
CO5 Draw the sectional view of simple building drawing.
Mapping of Course Outcome with Program Outcome (POs)
Cos/POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PO12
CO1 3 3 3 2 2 2 3 3 3
CO2 3 3 3 2 2 2 3 3 3
CO3 3 3 3 1 2 2 2 2
CO4 3 3 2 2 3 2 3 3 3
CO5 3 3 3 2 3 1 2 3 3 3
COs/PSOs PSO1 PSO2 PSO3 PSO4
CO1 2
CO2 2
CO3 2
CO4 2
CO5 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code Subject Name : ENGINEERING GRAPHICS Ty/Lb/ | L | T/SLr | PIR C
ETL
EBME22001 Prerequisite : Nil Ty 2 |10/0 2/0 3
CONCEPTS AND CONVENTIONS (Not for examination) 7

Introduction to drawing, importance and areas of applications — BIS standards — 1S: 10711 — 2001 : Technical
products Documentation — Size and layout of drawing sheets — IS 9606 — 2001: Technical products Documentation —
Lettering — 1S 10714 & SP 46 — 2003: Dimensioning of Technical Drawings — IS : 15021 — 2001 : Technical
drawings — Projections Methods — drawing Instruments, Lettering Practice — Line types and dimensioning — Border
lines, lines title blocks Construction of polygons — conic sections — Ellipse, Parabola, Hyperbola and cycloids.

UNIT | PROJECTION OF POINTS, LINES AND PLANE SURFACES 10

Projection of points and straight lines located in the first quadrant — Determination of true lengths and true
inclinations — projection of polygonal surface and circular lamina in simple position only.

UNIT Il PROJECTION OF SOLIDS 12

Projection of simple solids like prism, pyramid, cylinder and cone in simple position

Sectioning of above solids in simple vertical position by cutting plane inclined to any one of the reference plane and
perpendicular to the other.

UNIT Il DEVELOPMMENT OF SURFACES 8
Development of lateral surfaces of simple and truncated solids — prisms, pyramids, cylinders, and cones.
UNIT IV ISOMETRIC PROJECTION 8

Principles of isometric projection — isometric scale — isometric projections of simple solids, like prisms pyramids,
cylinders and cones.

UNITV ORTHOGRAPHICS PROJECTIONS 8
Orthographic projection of simple machine parts — missing views
BUILDING DRAWING 7

Building components — front, Top and sectional view of a security shed.
(Basic Auto CAD commands to be taught- not for Examinations)
Total No.of Periods: 60

Note: First angle projection is to be followed.
TEXT BOOKS
1. Bhatt, N.D. and Panchal, V.M. (2014) Engineering Drawing Charotar Publishing House
2. Gopalakrishnan, K.R. (2014) Engineering Drawing (Vol.I& Il Combined) Subhas Stores, Bangalore.
3. Natrajan K.V, “A Text Book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 2018.
4. Venugopal K. and Prabhu Raja V., “Engineering Graphics", New Age International (P) Limited, 2008.
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Subject Code:  |SubjectName: MANUFACTURING PROCESSES Ty/Lb/ | L T/ P/R
ETL SLr
EBRA22001 Prerequisite:Nil Ty 3 0/0 | 0/0
L:LectureT:Tutorial SLr:SupervisedLearningP:ProjectR:ResearchC:Credits
T/L/ETL:Theory/Lab/EmbeddedTheoryandLab
OBJECTIVES: The student will learn:
e basics and advanced manufacturing processes for metals.
o Selecting the appropriate manufacturing process based on the applications.
COURSEOUTCOMES(COs): (3- 5) Studentswill be ableto:
Co1 Enhance Knowledge of casting and metal joining process.
CO2 Understand the various manufacturing process for metal
CO3 Demonstrate the operation of various manufacturing process
CO4 Substantiate the advanced method of manufacturing process
CO5 Recommend the suitable manufacturing processes depending on the requirements
Mapping of Course Outcomes with Program Outcomes(Pos)
Cos/Pos POl | PO2 |PO3 PO4 | PO5 |PO6 |PO7 |PO8 | PO9 PO10 | POl11 | PO12
Co1 3 1 3 2 1 1 2 3 3 1 3
CO2 3 1 3 2 1 1 2 3 3 1 3
CO3 3 1 3 2 1 1 2 3 3 1 3
CO4 3 1 3 2 1 1 2 3 3 1 3
CO5 3 1 3 2 1 1 2 3 3 1 3
Cos /PSOs PSO1 PSO2 PSO3 PSO4
Cco1 3 3 3 2
CO2 3 3 3 2
COos3 3 3 3 2
CO4 3 3 3 2
CO5 3 3 3 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode:  |SubjectName:MANUFACTURING PROCESSES Ty/Lb/ L T/ P/R
- ETL SLr
EBRA22001 Prerequisite:Nil Ty B 0/0 0/0

UNIT- I: METAL CASTING PROCESSES 9

Introduction to Pattern making - Moulding sand - Melting furnaces - Special casting processes - Shell,
Investment,
Die casting, Fullmould process - Defects in casting. Computers in casting processes.

UNIT- II: METAL FORMING PROCESSES 9

Cold and hot working - Forging, Rolling, Extrusion, Drawing. . Introduction to sheet metal forming processes.
High energy rate forming - Explosive forming, Electro-hydraulic, Electro magnetic forming, Dynapac
machine,

petro forge machines. Super plastic forming

UNIT- I1l: METAL JOINING PROCESSES 9
Classification - Arc Welding —Sheet metal arc welding , Gas metal welding- - Submerged Arc , TIG, MIG, -
Resistance welding -Electrode types — Specification- Special Types - Laser, Electron beam, Plasma Arc,
Ultrasonic, Electro slag, Explosive welding and Friction welding - Thermit welding —inspection of welding-
Defects in weld- Brazing and soldering

UNIT- IV: METAL CUTTING PROCESSES 9

Lathe: Specification - Types - Mechanisms - Operations - Calculations - Capstan and turret lathe —

Tooling with examples — Copy turning lathe. Drilling: Specification - Types - Feed Mechanism - Operations —
Drill tool nomenclature - Mounting — Reamer and tap tools - Calculations.

UNIT- V: SPECIAL PURPOSE MACHINES 9

Shaper, Planer, Slotter: Specifications - Types - Mechanism — Calculations

Milling: Specification - Types - Cutter nomenclature - Types of cutter - Milling processes - Indexing -
Broaching: Specification - Types - Tool nomenclature - Broaching process.Boring: Specification - Types -
Operations - Boring tool - Jig Boring machine.Grinding: Types of grinding machine - Lapping, honing and
super finishing.

Total No. of Periods: 45

TEXT BOOKS
1. Sharma P.C. (2008), “4 Text Book of Production Technology”, S.Chand& Company Ltd., New Delhi.
2. SeropeKalpakjian (2013), “Manufacturing Engineering and Technology”, Addison-wesleyPub.Co ,7"
edition.

REFERENCES
1. Rao P.N. (2007), “Manufacturing Technology - Foundry Forging & Welding”, Tata McGraw Hill
Publishing Co., New Delhi, 2™ edition.
2. RK. Jain, (2001) “Production Technology”, Khanna publisher.
O.P. Khanna, (1993), “Welding Technology”, DhanpatRai& sons.
4. S. K. HajraChoudry, S. K. Bose, (2010) “Elements of Workshop Technology -Volume I & 11”. Media
promoters.
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Subject Code | Subject Name : COMMUNICATIVE Ty/Lb/ L T/SLr [PIR | C
ENGLISH LAB ETL/IE
EBCC22102 Prerequisite :Nil IE 1 0/0 1/0 1

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES

e To engage students in meaningful oral English communication and organized academic and

professional reading and writing for a successful career.

COURSE OUTCOMES (Cos)
Students completing this course were able to

CcO1 Engage in meaningful oral communication in English with writing as a scaffolding activity.

CO2 Have an in-depth understanding of the components of English language and its use in oral communication.

CO3 Strengthen their vocabulary and syntactic knowledge for use in academic and technical communication

CO4 Learn to negotiate meaning in inter-personal and academic communication for a successful career.

CO5 Engage in organized academic and professional writing for life-long learning and research

Mapping of Course Outcome with Program Outcome (POs)

Cos/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PO12
Cco1 1 - 1 1 3 2 1 1 3 3 - 3
CO2 2 1 1 1 3 3 1 2 3 3 1 2
CO3 1 1 1 1 2 1 - 2 3 3 1 3
CO4 1 - - 2 3 1 2 1 2 2 - 3
CO5 - 1 1 2 3 1 1 - 3 1 1 2
COs/PSOs PSO1 PSO2 PS03 PSO4
Cco1 2 1
CO2 2 1
CO3 2 1
CO4 2 1
CO5 2 1
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code | Subject Name :COMMUNICATIVE Ty/Lb/ | L | T/SLr| P/R C
ENGLISH LAB ETL/IE
EBCC22102 Prerequisite :Nil IE 1 0/0 1/0 1
UNIT ILISTENING 6

Authentic audios and videos

Prescribed Book: English Pronunciation in use — Mark Hancock,

UNIT IISPEAKING 6
Individual- Solo: Self introduction, Describing, anchoring, welcome address, vote of thanks,

Pair & Group: Role play- formal -informal, narrating stories, film review, analyzing newspaper headings and
reports, interpreting Advertisement pamphlets

Group discussion, mock interviews, formal presentation, power point presentation

Prescribed Book: J. C. Richards with J. Hull &S.Proctor, Interchange, Cambridge University Press, 2015.
UNIT 111 READING 6
Extensive, focused reading,

Strategies for effective reading - Reading comprehensions — Note making- summarizing- paraphrasing, Review
Suggested reading: Short stories, news paper reports, film reviews

UNIT IV WRITING 6
Extensive writing practices — note taking, Cognitive and metacognitive strategies to inculcate a sense of organizing
ideas into coherent sentences and paragraphs, Formal letters, Business letters. Resume with covering letter
UNIT V NON VERBAL COMMUNICATION/ CHARTS, DIAGRAMS AND TABLE 6
Interpretation of charts Flow chart, pie chart, bar diagram, table, tree diagram, etc.

Total No.of Periods:30

Text Books
1. J.C. Richards with J. Hull &S.Proctor, Interchange, Level 2, Cambridge University Press, 2021.
2. M. ChandrasenaRajeswaran&R.Pushkala, English - Communication Lab Work book
Reference Books
1. Hancock, Mark, English Pronunciation in Use; Cambridge Univ. Press, 2013.
2. Dutt, K, Rajeevan, G &Prakash, CLN 2008, A Course on Communication Skills, 1st edn, Cambridge University
Press, Chennai
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Subject Name: PYTHON PROGRAMMING | Ty / Lb/ L T/S.Lr| P/ C
Subject ETL R
Code:
EBCS22ET2 | prerequisite: C Programming and MS ETL 1 0/0 20| 2

office tools

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVE :The student should be made to:
o Develop a basic understanding of programming and the Python programming language
o Write programs in Python to solve real world problems
o See the value of programming in a variety of different disciplines,especially as it relates in engineering.

COURSE OUTCOMES (COs) :After Completing the course, the student can be able to

Co1 Remember the syntax and semantics of python programming language
Cco2 Understand how functional and operations are to be utilized
COos3 Applythe fundamental programming constructs like variables, conditional logic, looping, and
functions to build basic programs
CO4 design object-oriented programs with Python classes
CO5 Apply the knowledge to solve various real worldproblems
Mapping of Course Outcomes with Program Outcomes (POs)
COs/POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 PO9 PO10 | PO11 | PO12
CO1 3 3 3 2 2 1 1 1 1 0 1 1
CO2 3 2 2 2 2 1 1 1 1 0 1 1
CO3 3 2 2 2 2 1 1 1 1 0 1 1
CO4 3 3 3 2 2 1 2 0 2 0 2 2
CO5 3 3 3 3 2 1 2 0 2 0 2 2
COs/PSOs | PSO1 PSO2 PSO3 PSO4
CO1 1 1 2 2
CO2 1 1 2 2
CO3 1 1 2 2
CO4 1 1 2 2
CO5 1 1 2 2
H/M/L indicates Strength of Correlation H- High, M- Medium, L-Low
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Subject PYTHON PROGRAMMING Ty/Lb/ETL |L | T/SLr |P/IR |C

Code:

EBCS22ET2 | prerequisite: C Programming and MS ETL 110/0 20 |2
office tools

UNIT I: INTRODUCTION 9

History of Python, Need of Python Programming, Applications Basics of Python Programming Using the
REPL(Shell), Running Python Scripts, Variables, Assignment, Keywords, Input-Output, Indentation.

UNIT II: TYPES, OPERATORS AND EXPRESSIONS 9

Types - Integers, Strings, Booleans; Operators- Arithmetic Operators, Comparison (Relational) Operators,
Assignment Operators, Logical Operators, Bitwise Operators, Membership Operators, lIdentity Operators,
Expressions and order of evaluations Control Flow- if, if-elif-else, for, while, break, continue, pass.

UNIT I111: FUNCTIONS 9
Defining Functions, Calling Functions, Passing Arguments, Keyword Arguments, Default Arguments, Variable-
length arguments, Anonymous Functions, Fruitful Functions (Function Returning Values), Scope of the Variables
in a Function - Global and Local Variables.

UNIT IV:LISTS, TUPLES, DICTIONARIES 9

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters; Tuples:
tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list processing - list
comprehension; lllustrative programs: selection sort, insertion sort, mergesort, histogram.

UNIT V: OBJECT ORIENTED PROGRAMMING OOP IN PYTHON 9
Classes, 'self variable', Methods, Constructor Method, Inheritance, Overriding Methods, Data hiding.

Total No. of Hours: 45

TEXT BOOKS:

1. Python Programming: A Modern Approach, VamsiKurama, Pearson.

2. Think Python:How to Think Like a Computer Scientist’’, 2nd editionUpdated for Python 3, Shroff/O’Reilly
Publishers,Allen B. Downey

3. Learning Python, Mark Lutz, Orielly.

REFERENCE BOOKS:

1. Core Python Programming, W.Chun, Pearson.

2. Introduction to Python, Kenneth A. Lambert, Cengage.
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Subject Code: Subject Name: ENVIRONMENTAL | Ty/Lb/ |L T/SLr |P/ |C
EBCC22103 SCIENCE (AUDIT COURSE) ETL/IE R
Prerequisite: Nil IE 1 0/0 |1/0|0

C: Credits, L: Lecture, T: Tutorial, SLr: Supervised Learning, P: Problem / Practical
R: Research, Ty/Lb/ETL/IE: Theory /Lab/Embedded Theory and Lab/Internal Evaluation

OBJECTIVES:
o To acquire knowledge of the Environment and Ecosystem & Biodiversity

o To acquire knowledge of the different types of Environmental pollution
e To know more about Natural Resources

« To gain understanding of social issues and the Environment

o To attain familiarity of human population and Environment

COURSE OUTCOMES (COs): (3-5)
Students completing the course were able to

Co1 Know about Environment and Ecosystem & Biodiversity

CO2 Comprehend air, water, Soil, Marine, Noise, Thermal and Nuclear Pollutions and Solid
Waste management and identify the importance of natural resources like forest, water, and
food resources

COo3 Discover water conservation and watershed management

CO4 Identify its problems and concerns climate change, global warming, acid rain, ozone layer
depletion etc.,

CO5 Explain family welfare programmes and role of information technology in human health
and environment

Mapping of Course Outcomes with Program Outcomes (POs)

COs/POs PO1 PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO | PO11 PO12
10
Cco1 2 3 2 1
CO2 2 3 2 1
COo3 2 3 2 1
CO4 2 3 2 2 1
CO5 2 3 2 1
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code: Subject Name: ENVIRONMENTAL Ty/lLb/ | L T/SLr | P/
EBCC22103 ETL/IE R

SCIENCE (AUDIT COURSE)

Prerequisite: Nil IE 1 0/0 | 1/0

UNIT | ENVIRONMENT AND ECOSYSTEM

Definition, Scope and Importance ofenvironment — need for public awareness — concept, structure and
functionof ecosystem- producers, consumers and decomposers — energy flow in the ecosystem. Biodiversity
atnationalandlocallevels—India

UNIT Il ENVIRONMENT POLLUTION

Definition — causes, effects and control measures of: (a) Air pollution (b) Water pollution (c) Soil pollution
(d)Marine pollution(e)Noise pollution(f)Nuclear hazards (g)E-Wastes and causes,effects and control
measures

UNIT 111 NATURAL RESOURCES

Forest resources: Use and over-exploitation, deforestation. Water resources: Use and over-utilization of
surfaceand ground water, floods, drought, conflicts overwater,dams-benefits and problems.Food resources:
Worldfood problems, changes caused by agriculture and overgrazing, effects of modern agriculture,
fertilizer-pesticideproblems.

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT

From unsustainable to sustainable development — urban problems related to energy — water conservation,
rainwater harvesting, watershed management — resettlement and rehabilitation of people; its problems and
concernsclimate change, global warming, acid rain, ozone layer depletion, nuclear accidents ,central and
state pollutioncontrolboards-Public awareness.

UNIT V HUMAN POPULATION AND THE ENVIRONMENT

Population growth, variation among nations — population explosion, environment and human health —
humanrights—value education—-HIV/AIDS—-women and child welfare—role of information technology in
environment and human health

(A) AWARENESS ACTIVITIES:

i) small group meetings about water management, promotion of recycle use, generation of less waste,
avoiding electricity waste

ii) Slogan making event

iii) Poster making event

iv) Cycle rally

V) Lectures from experts

(B) ACTUAL ACTIVITIES:

i) Plantation

ii) Gifting a tree to see its full growth

iii) Cleanliness drive

iv) Drive for segregation of waste

v) To live some big environmentalist for a week or so to understand his work

vi) To work in kitchen garden for mess

vii) To know about the different varieties of plants

viii) Shutting down the fans and ACs of the campus for an hour or so

TextBooks

GilbertM.Masters, ‘IntroductiontoEnvironmentalEngineeringandScience’,2ndedition,PearsonEducation(2004).

BennylJoseph, ‘EnvironmentalScienceandEngineering’, TataMcGrawHill,NewDelhi,(2006).

References
1. Vairamani,S.andDr.
K.Sankaran.ElementsofEnvironmentalandHealthScience. Karaikudi: KPSVPublications,5"Edition,July,2013.
2. Ifthikarudeen,Etal,EnvironmentalStudies,SoorajPublications,2005.
3. R.Murugesan, EnvironmentalStudies,MillenniumPublishers andDistributors, 2"Edition,July,2009.
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Subject Code: | Subject Name :Mathematics 111 for Mechanical Ty/lLb/ | L| T/S |PIR | C
EBMA22005 and Civil Engineers ETL/IE Lr
Prerequisite:Mathematics 1&11 Ty 3] 1/0 00 | 4

L:LectureT:Tutorial SLr:SupervisedLearningP:ProjectR:ResearchC:Credits
T/L/ETL:Theory/Lab/EmbeddedTheoryandLab

OBJECTIVES:The student will learn
e Basic mathematical tools and techniques which emphasize the development of rigorous logical thinking and
analytical skills.
e Theory and applications of partial differential equation, its applications, Fourier series, transforms and
Laplace transformation.

COURSEOUTCOMES(COs):(3-5) The students will be able to

Co1 Understand the concepts of Partial Differential equations
CcO2 Determine the Fourier series solutions

CcO3 Apply the concepts of PDE in Wave and Heat problems
Cco4 Apply Laplace transforms

CO5 Apply Fourier transforms

MappingofCourseOutcomes withProgramOutcomes (POs)

COs/POs PO1 | PO2 | PO3 PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 PO12
Cco1 3 2 2 3 3 1 1 2 2 1 1 2
CcO2 2 2 1 3 1 2 1 2 3 1 1 2
CO3 3 2 1 3 2 3 2 1 1 2 1 3
CO4 3 2 1 2 1 3 2 1 1 1 1 2
CO5 3 3 1 2 1 2 2 1 1 2 2 3
COs /PSOs PSO1 PSO2 PSO3 PSO4
Co1 2 1 1 3
CcO2 2 1 1 3
CO3 2 1 1 3
CoO4 2 1 1 3
CO5 2 1 1 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code: Subject Name :Mathematics Il  for Ty/Lb/ET | L T/S | PIR
EBMA22005 Mechanical and Civil Engineers L Lr
Prerequisite:Mathematics 1&11 Ty 3 1/0 0/0
UNIT- I: PARTIAL DIFFERENTIAL EQUATIONS 12

Formation of PDE by eliminating arbitrary constants and eliminating arbitrary functions — Solutions of
standardtypes of first order equations — Lagrange’s equation — Linear partial differential equations of second
and higherorderwithconstantcoefficients.

UNIT- II: FOURIER SERIES 12
Dirichlet’s conditions — General Fourier series — Half range Sine & Cosine series — Complex form of
Fourierseries—Parseval’sidentity—HarmonicAnalysis.

UNIT- 111: APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12
Classification of second order linear partial differential equations — Solutions of one dimensional wave
equation, one-dimensional heat equation — Steady state solution of two dimensional heat equations (Cartesian
coordinatesonly) —Fourier series solutions.

UNIT- IV: LAPLACE TRANSFORMS 12
Transforms of simple functions— Properties of Transforms — Inverse Transforms — Transforms of Derivatives
and Integrals — Periodic functions — Initial and final value theorems — Convolution theorem — Applications of
Laplace transforms for solving linear ordinary differential equations upto second order with constant
coefficients and Linear simultaneous differential equations of firstorder with constant coefficients.

UNIT- V:FOURIER TRANSFORMS 12
Statement of Fourier integral theorem —Fourier transforms pairs— Fourier Sine and Cosine transforms—
Properties—Transforms of simple functions—Convolution theorem—Parseval’stheorem.

Total No.ofPeriods  :60
TEXTBOOKS
1. VeerarajanT.(2007),EngineeringMathematics(for firstyear), TataMcGrawHillPublishingCo.,
2. VeerarajanT. (2005),EngineeringMathematics(for semesterlll), TataMcGrawHillPublishingCo.,

REFERENCES
1. Singaravelu (2009),Transforms andPartialDifferential Equations,MeenakshiAgency.
2. Kreyszig E.(2011),Advanced Engineering Mathematics(9™ed.),JohnWiley&Sons.
3. Grewal B.S.(2012),HigherEngineering Mathematics,KhannaPublishers.
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Subject Code: Subject Name: ELECTRICAL AND Ty/ L T PIR| C
ELECTRONICS CIRCUITS Lb/ETL /S.
EBRA22002 Lr
Prerequisite: Basic Electrical and Electronics Ty 3 1/0 0/0 | 4
Engineering
L: LectureT:Tutorial SLr : Supervised LearningP : ProjectR : Research C:
CreditsT/L/ETL:Theory/Lab/EmbeddedTheoryand Lab
OBJECTIVE:
To give an understanding of:
The principle of AC and DC Circuits using network theorems
Designing and developing rectifiers, amplifiers and oscillators as required
COURSEOUTCOMES(COs):(3-5)
Studentswillbe able to
Cco1 Understand the fundamentals of Analog DC circuits.
CO2 Describe the significance of AC circuits.
Co3 Discuss the working of diodes and its applications
CO4 Apply the electronic devices to develop an amplifier
CO5 Implement an oscillator generating desired frequency
MappingofCourseOutcomeswith ProgramOutcomes(POs)
COs/POs PO1 | PO2 | PO3 PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PO12
COo1 3 3 3 3 2 3 1 2 3 2 3 3
CO2 3 3 3 3 3 3 1 3 2 2 3 3
CO3 3 3 3 3 3 1 1 2 3 3 3 3
CO4 3 3 3 3 3 1 1 1 3 3 2 3
CO5 3 3 2 3 3 1 1 1 3 2 1 3
COs /PSOs PSO1 PSO2 PSO3 PSO4
COo1 3 2 3 3
CO2 3 1 1 3
CO3 3 1 2 3
CO4 3 2 2 3
CO5 3 3 1 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code: SubjectName:ELECTRICAL AND ELECTRONICS | Ty/Lb/ | L T/ P/R
CIRCUITS ETL S.Lr
EBRA22002 Prerequisite: Basic Electrical and Electronics Ty 3 1/0 0/0
Engineering
UNIT I:DC CIRCUITS 12

Introduction — V-I relationships of circuit parameters — Voltage source and current source - Kirchhoff’s
laws —Network reduction techniques — Mesh and Node analysis — Superposition theorem — Thevenin’s
theorem —Norton’sTheorem—Maximumpowertransfertheorem

UNIT Il :AC CIRCUITS 12

RMS and average values of periodic waves— Form factor— phase and phase difference— RL, RC, RLC
circuits — Parallel circuits — power and power factor — Introduction to three phase system — Solution
ofbalancedthree phasecircuits— Powermeasurementof3-phase system

UNIT 111 : RECTIFIERS AND REGULATORS 12
Introduction to Diodes-PN, Zener and Avalanche Diodes - Half Wave Rectifier, Full Wave Rectifier(Centre
Tapped and Bridge Type), Filters and its Types - Load and Line Regulation-Zener Diode as Voltage
Regulators

UNIT IV: AMPLIFIERS 12
Transistor biasing - CE, CB and CC — Amplifiers - Current gain - Voltage gain - Frequency response -
Power amplifiers - Types of Feedback Amplifiers

UNIT V:OSCILLATORS 12
Positive Feedback- Barkhausen Criterion for Oscillators - Low Frequency Oscillators (RC Phase
shift &Wein Bridge) — High Frequency Oscillators(Hartley &Collpits)

TEXTBOOKS Total no.of Periods:60
1. Fond(2005)EIectronicDevice,(7thed.),PearsonEducation

2. David, A. Bell (2009) Fundamentals of Electronic Devices and Circuits, (Sthed.), Oxford
UniversityPress

3. Sudhakar, Shyammohan (2010) Circuits & Networks Analysis & Synthesis, Tata McGraw
Hill(unit
1&2)

REFERENCES:
1. Milman,Halkias(2010)IntegratedElectronic, TataMcGrawhillpublication

2. BoylestadNashelsky(2009)ElectronicDevices andCircuittheory, (10thed.),PHI
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Subject Code: Subject Name: ELECTRICAL MACHINES Ty/Lb/ L | T /|PIR |C
ETL S.Lr
EBRA22003 Prerequisite: Basic Electrical and Electronics | Ty 3 |0/0 0/0 |3
Engineering

L: LectureT:Tutorial SLr :SupervisedLearningP :ProjectR: Research C:Credits
T/L/ETL:Theory/Lab/EmbeddedTheoryand Lab

OBJECTIVE:
To familiarize the principles of operations and characteristics of DC machines
To acquire the knowledge of electrical transformers and induction motors
To study the operation of synchronous motors.
To have exposure to transformers
To gain knowledge in stepper and servomotors

COURSEOUTCOMES(COs):Studentswillbe able to

CO1 Understand the fundamentals of DC Machines and their operation.

CO2 Describe the significance of Transformers in Electrical Applications

CO3 Discuss the construction,types and operations of different categories of Induction motors

CO4 Apply the concept of induction motors to construct synchronous machines for specific electrical
application

CO5 Develop brushless alternators,servomotors ,stepper motors and hysteresis motors for dedicated power
based application

MappingofCourseOutcomeswithProgramOutcomes(POs)

COs/POs PO1 | PO2 | PO3 PO4 | PO5 | PO6 | PO7 | PO8 |PO9 PO10 | POl11 |PO12
COo1 3 2 1 1 3 1 2 3 3 3 2 2
CO2 2 1 1 3 1 2 3 3 3 2 2
COs3 3 2 1 2 3 2 1 3 3 3 2 2
CO4 3 2 1 2 3 2 1 3 3 3 2 2
CO5 3 2 1 2 3 3 3 3 3 3 3 3
COs/PSOs | PSO1 PSO2 PSO3 PSO4
CO1 3 2 1 2
CO2 3 2 1 2
COos3 3 2 1 2
CO4 3 2 1 2
CO5 3 2 1 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code: Subject Name: ELECTRICAL MACHINES Ty/Lb/ L | T /| PIR
ETL S.Lr
EBRA22003 Prerequisite: Basic Electrical and Electronics | Ty 3 100 0/0
Engineering
UNIT I: D.C. MACHINES 9

Constructional details — EMF equation —Types-characteristics of series, and shunt generators — principle of
operation of D.C. Motor — back emf and torque equation — characteristics of series and shunt motors - starting of
D.C. Motors — types of starters - speed control of DC motors.

UNIT II: TRANSFORMERS 9
Constructional Details — Principle Of Operation — EMF Equation — Transformation Ratio — Transformer on No
Load — Parameters Referred To HV/LV Windings — Equivalent Circuit — Transformer on Load — Regulation-
Auto Transformer.

UNIT I11: INDUCTION MOTORS 9
Construction — types — principle of operation of three-phase induction motors — equivalent circuit — starting and
speed control- single-phase induction motors (only qualitative analysis).

UNIT IV: SPECIAL MACHINES-I 9
Construction of Synchronous machines-types—induced emf-Equivalent circuit of excited-rotor synchronous
motor- Starting- Permanent magnet synchronous motors-Applications of Synchronous motors.

UNIT V: SPECIALMACHINES-II 9
Brushless alternators—Switched reluctance motor—control differential receiver-stepper motor- servomotor-
Hysteresis motors-Synchros and its types.

Total no. of Periods: 45

TEXTBOOKS:

1. B L Theraja& A K Theraja, A textbook of Electrical Technology, Schand Publishers, 2014.
2. Murugesh Kumar K.,,, Electric Machines VoI, Vikas Publishing House Pvt Ltd,2010.

3. MurugeshKumar K.,,,ElectricMachinesVol II,VikasPublishingHousePvtLtd,2010

4. MehtaV.K.andRohitMehta,PrinciplesofPowerSystem®,S.Chandand CompanyLtd,2003

REFERENCES:
1. Fitzgerald A.E., Charles Kingsley, Stephen .D. Umans, ,, Electric Machinery", Tata McGraw Hill publishing
Company Ltd,2003.
2. Gupta J. B.,,, Theory and Performance of ElectricalMachines",S.K.KatariaandSons,2002
3. Kothari D. P.andNagrath 1. J.,,, Electric Machines ", Tata McGraw Hill Publishing Company Ltd,2002.
4. BhimbhraP.S. “Electrical Machinery", Khanna Publishers,2003.

B.Tech Robotics and Automation-2022 Regulation 63




Dr. M.G.R.

DEEMED TO BE UNIVERSITY

University with Graded Autonomy Status
(An ISO 21001 : 2018 Certified Institution)
Periyar E.V.R. High Road, Maduravoyal, Chennai-95. Tamilnadu, India.
Periyar E.V.R. Salai, Maduravoyal, Chennai — 95

“EDUCATIONAL AND RESEARCH INSTITUTE

.|.\“-

NAAC

*x**

-

Subject Code: | Subject Name: MACHINE DRAWING T/L/ L | T/ P/ C
EBME22005 ETL SLr |R
Prerequisite: Basic Engineering Graphics Ty 2 0/0 20 |3

L : Lecture T : Tutorial

S Lr: Supervised Learning P : Practical R : Research C: Credits
T/L/ETL : Theory/Lab/Embedded Theory and Lab

OBJECTIVES: The purpose of study is to impart knowledge in fundamentals of machine drawing and assembly

drawings.

COURSE OUTCOMES (COs) : The student will be able to

Cco1 Understand the code of practice and BIS specification of basic machine elements.

CO2 Apply the fundamentals of machine drawing like fits, limits and tolerance analysis in
manufacturing.

CO3 Assemble the various machine parts of IC Engine components, Tail stock, Cotter Joint, Screw
jack etc.

CoO4 Sketch the isometric view and orthographic view of various machine parts .

CO5 Employ CAD tools to convert part drawing into orthographic views.

Mapping of Cou

rse Outcomes with Program Outcomes (POs)

Cos/Pos POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 3 - - - - 2 2 - 3 3 1 2
CO2 3 - - - - 2 2 - 3 3 1 2
CcOo3 3 - 2 - 3 2 2 - 3 3 1 3
co4 3 - 2 - 3 2 2 - 3 3 1 3
CO5 3 - 2 - 3 2 2 - 3 3 1 3
Cos / PSOs PSO1 PSO2 PSO3 PSO4
Co1 3 2 3 2
CO2 3 2 3 2
COos3 3 2 3 2
CO4 3 2 3 2
CO5 3 2 3 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode: | SubjectName:MACHINE DRAWING Ty/Lb/ |L T/ P/R
EBME22005 ETL SLr
Prerequisite:Basic Engineering Graphics Ty 2 0/0 2/0
UNIT- I-DRAWING STANDARDS 6

Code of practicefor EngineeringDrawing, BIS specifications—Weldingsymbols,rivetedjoints,
keys,andfasteners — Reference to hand book for the selection of standard components like bolts, nuts,
screws, keysetc.

UNIT- II-INTRODUCTION TO MACHINE DRAWING 9
Fundamentals of machine drawing: Geometric Dimensioning - Limits, fits, Tolerances — Types —
ToleranceAnalysis. Isometric to Orthographic conversion of Part drawings and vice versa, Assembly
Drawings —Manual drawing.

UNIT- 11I-PREPARATION OF ASSEMBLY MODELS 24
Preparing the assembly views (with minimum four components) of various industrial

orientedequipment.(E.g.Pistonandconnectionrod,Couplingandshafts,Plummerblock, Tailstock,CotterJoint,
KnuckleJoint,UniversalJointandScrewJack)

UNIT-1V -PREPARATION OF PART MODELS USING MODELING SOFTWARE 6
Preparing isometric view of various industrial oriented machine components-Selection of machine
componentsfrom software library- Conversion of part drawing into orthographic views.(Drafting)

(UNIT-L11 and 111 should be practiced by drafting equipment-UNIT- 1V to be practiced byCAD
software)

Total No.of Periods: 45

TEXT BOOK:
1. N.D.BhattandV.M.Panchal,“MachineDrawing”,CharotarPublishingHouse, Anand,Gujarat,India.2004.

REFERENCE:

1. KRGopalakrishnan, “Machinedrawing ”’,SubhasStores, Bangalore.2007
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Subject Code: Subject Name : STRENGTH OF MATERIALS | Ty/ L | T P/ C
Lb/ETL /S. R
Lr
EBME22006 Prerequisite: Engineering Mechanics Ty 3 1/0 0/0 4

L: LectureT:Tutorial SLr : SupervisedLearningP:Project R: ResearchC:Credits
T/L/ETL:Theory/Lab/EmbeddedTheoryandLab

OBJECTIVE:
e Basic principles of stress,strain and elastic constants
e To draw shear force and bending moment diagrams
e To find deflection of beams

COURSEOUTCOMES(COs):(3- 5)

Co1 Understand the concepts of mechanics of solids

COo2 Analyze the stresses involved due to different types of loading

COos3 Apply the different theories of mechanics

CO4 Derive the expression for deflection and bending moment

CO5 Use mathematical approach to analyze the stresses involved
MappingofCourseOutcomeswithProgramOutcomes(POs)

Cos/Pos POl | PO2 | PO3 PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PO12
Cco1 3 3 3 2 3 2 2 2 3 3 2 2
CO2 3 3 3 2 3 2 2 2 3 3 2 2
CO3 3 3 3 2 3 2 2 2 3 3 2 2
CO4 3 3 3 2 3 2 2 2 3 3 2 2
CO5 3 3 3 2 3 2 2 2 3 3 2 2
Cos/PSOs PSO1 PSO2 PSO3 PSO4

Cco1 3 3 2 2

CO2 3 3 2 2

Cco3 3 3 2 2

CO4 3 3 2 2

CO5 3 3 2 2

3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectName:STRENGTH OF MATERIALS | Ty/Lb/ | L T/ P/IR|C
Subject Code: ETL S.Lr
Prerequisite:Engineering Mechanics Ty 3 1/0 0/0 |4
EBME22006
UNIT-I: STRESS, STRAIN AND DEFORMATION OF SOLIDS 12

Rigid and Deformable bodies — Strength, Stiffness and Stability — Stresses; Tensile, Compressive and Shear
—Deformation of simple and compound bars under axial load — Thermal stress — Elastic constants and
theirrelationship —strain energyduetoaxialload- stressdue to suddenlyappliedloadand impactload.

UNIT- 11: BEAMS -LOADS AND STRESSES 12
Types of beams: Supports and Loads— Shear force and Bending Moment in beams— Cantilever,
Simplysupported beams and Overhanging beams Stresses in beams— Theory of simple bending — Stress
variation alongthe length and in the beam section — Effect of shape of beam section on stress induced —
Shear stress distribution in beams of different sections.

UNIT- I1l: TORSION OF SHAFTS AND SPRINGS 12
Theory of pure torsion- Torsion of circular and hollow shafts —Stepped shafts — Composite shaft — Stress
due tocombined bending and torsion.Type of springs - Stiffness- Springs in series-Springs in parallel -
Stresses and deflections in helical springs and leaf springs—Design of helical springs-design of buffer
springs-leaf springs.

UNIT- IV: DEFLECTION OF BEAMS 12
Double integration method-Macaulay’sMethod-Area Moment Theorems for Computations of slope and
deflection in Beams. Columns — End conditions — Equivalent length of a column — Euler equation —
Slendernessratio—Rankine formula for columns

UNIT- V: ANALYSISOF STRESSES IN TWO DIMENSIONS 12
Biaxial state of stresses — Thin cylindrical and spherical shells — Deformation in thin cylindrical and
sphericalshells — Biaxial stresses at a point-Stress as Tension. Stresses on inclined plane — Principal planes
and Principal stresses —Mohr’scircle for biaxial stresses—Maximum shear stress-Strain energy and Strain
Energy Density

Total No.of Periods: 60

TEXTBOOKS
1.  Rajput R.K. "Strength of Materials (Mechanics of Solids)", S.Chand& company Ltd., New Delhi,2010.
2. S.Ramamruthum and R.Narayan, “Strengthof Materials”,DhanpatRai&Sons,

REFERENCES:

1. BeerF.P.and JohnstonR,(2002) “MechanicsofMaterials ”’, McGraw-Hill BookCo,Third Edition
2. EgorP.Popov, “EngineeringMechanicsofSolids ", PrenticeHallofIndia, NewDelhi.
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Subject Code:

EBEC221D4

Subject Name : ANALOG AND DIGITAL Ty L | T/SLr| P/R C
ELECTRONICS /Lb/

ETL
Prerequisite: Basic Electrical and Electronics| Ty 3 0/0 0/0
Engineering

L: LectureT :Tutorial

SLr : Supervised LearningP : ProjectR : Research C:
CreditsT/L/ETL:Theory/Lab/Embedded Theory and Lab

OBJECTIVES:

To introduce the basics of linear integrated circuits.
Toexpress the applications of operational amplifiers.

To understand the fundamentals of number systems and Boolean algebra.

To design combinational and sequential logic circuits.
To illustrate the conceptsof logic families and memory devices

COURSEOUTCOMES(COs):(3-5)
The Students will beable to

COo1 Recognize the basics of linearIC’s and characteristics of operational amplifier
CO2 Express various applicationsof op-amp.
Cos3 Understand the fundamentals of Number systems and Boolean Algebra
CO4 Design the combinational and Sequential logic circuits.
CO5 Illustrate the concepts of Logic families and Memory devices.
MappingofCourseOutcomes withProgramOutcomes(POs)
COs/Pos PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 PO12
CO1 3 3 3 3 2 3 1 2 3 2 3 3
CO2 3 3 3 3 3 3 1 3 2 2 3 3
CO3 3 3 3 3 3 1 1 2 3 3 3 3
CO4 3 3 3 3 3 1 1 1 3 3 2 3
CO5 3 3 2 3 3 1 1 1 3 2 1 3
COs PSO1 PSO2 PS03 PSO4
/PSOs
co1 3 2 3 3
CO2 3 1 1 3
CO3 3 1 2 3
CO4 3 2 2 3
CO5 3 3 1 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
<
[&] (]
> 3 2 o |2 |o [E |5 [T
o [ © = > o o o
(@] .2 CC» wn (@] E = .L_) E o
2 o = = o & 8 |2 S |=
S o |88 S8 & |2 |w 2 O |8
‘G E S| 8| = o c |5 = |g
© 58 EQ 8 |o S | g |&
D D3 T3 & o = | |~
v
B.Tech Robotics and Automation-2022 Regulation 68




5 Dr. VMI.G.R. .
! " EDUCATIONAL AND RESEARCH INSTITUTE (A"
DEEMED TO BE UNIVERSITY L r

University with Graded Autonomy Status

(An ISO 21001 : 2018 Certified Institution)
Periyar E.V.R. High Road, Maduravoyal, Chennai-95. Tamilnadu, India.

Periyar E.V.R. Salai, Maduravoyal, Chennai — 95

Subject Code: Subject Name : ANALOG AND DIGITAL Ty/Lb/ L | T/SLr P/R C
ELECTRONICS ETL

EBEC22I1D4
Prer_eqU|§|te: Basic Electrical and Electronics Ty 3 0/0 0/0
Engineering

UNIT | INTRODUCTION TO INTEGRATED CIRCUITS 9
Integrated circuit and its classification, Introduction to Operational amplifier-General operational amplifier
stages-Internal circuit diagram of I1C 741, Ideal Op-Amp , DC & ACCharacteristics, Slew rate and methods
of improving slew rate, CMRR, PSRR, Frequency Response andCompensation techniques.

UNIT Il APPLICATIONS OF OP AMP IC 741 9
Voltage follower, Inverting and Non-Inverting amplifiers , Summer and Subtractor — MultiplierandDivider
— Differentiator and Integrator —Instrumentation Amplifier, Op- Amp Circuits using Diodes, Precision
Rectifier — Clipper andClamper —Sample andHoldCircuit-LogandAntilog Amplifiers. RC Active filters-low
pass and High pass-Band pass and Band reject, Comparators, Multivibrators

UNIT Il NUMBER SYSTEMS AND BOOLEAN ALGEBRA 9
Review of Number systems, Boolean Algebra—De Morgan’s Law-Simplifications of Boolean
Expression-Sum of Products and Product of Sums—Karnaugh Map(up to 5 variables)—
QuineMcClusky method of Simplification

UNIT IV COMBINATIONAL AND SEQUENTIAL LOGIC CIRCUITS 9
Logic gates — AND, OR, NOT, NOR, NAND and EX-OR - Combinational Logic- Arithmetic
Circuits — Half adder — Full adder, Half Subtractor — Code Converters — Multiplexer —Demultiplexer-
Encoder — Decoder — Building Blocks Of Sequential Logic-RS, JK, Master-Slave, D and T Flip-Flops,
Design of Asynchronous and Synchronous Counters - Binary and BCD Counters - Shift Registers.

UNIT V LOGIC FAMILIES AND MEMORY DEVICES 9
Characteristics of RTL, DTL, TTL, Families — Schottky, Clamped TTL, ECL, IIL —Classification of
memories-ROM- ROM organization - PROM — EPROM — EEPROM -EAPROM, RAM

Total No of Periods:45
Textbooks:
1. James. M. Fiore, “Operational Amplifiers and Linear Integrated Circuits”, First Edition, ThomsonLearning.
2. RoyChoudhuryand ShailJain,“LinearIntegratedCircuits”, WileyEasternLtd.,1991.
3. Charles H. Roth, “Fundamentals of Logic Design”, Thompson Learning, 5th Edition
4. Morris Mano, "Digital Electronics and Design", Prentice Hall of India, 2000

Referencebooks:
1. MillmanandHalkias, “IntegratedElectronics ”,McGrawHill,1992.
2. SergioFranco, “DesignwithOperationalAmplifiersandAnaloglntegratedCircuits ”, ThirdEdition, TMH, 2002.
3. John F. Wakerly, “Digital Design”, Fourth Edition, Pearson/PHI, 2008
4. John.M Yarbrough, “Digital Logic Applications and Design”, Thomson Learning, 2006.
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Subiject code:

EBCC22ET1

SubjectName:UNIVERSAL HUMAN VALUES:| Ty/ L T/S. P/R
UNDERSTANDING HARMONY Lb/ Lr

ETL
Prerequisite:Nil ETL 1 0/0 2/0

L:LectureT:Tu

torial SLr:SupervisedLearningP:ProjectR:ResearchC:Credits

T/L/ETL:Theory/Lab/EmbeddedTheoryandLab

OBJECTIVE:

Development of a holistic perspective based on self- exploration about
themselves (human being), family, society and nature/existence.
Understanding (or developing clarity) of the harmony in the human being, family,
society and nature/existence
Strengthening of self-reflection.
Development of commitment and courage to act.

COURSEOUTCOMES(COs):(3-5): The students will be able to

Cco1 Relate self and surroundings and identify responsibility in life

CO2 Associate human relationship and nature to handle problems and provide sustainable solutions
COos3 Develop critical ability and engage in reflective and independent Thinking

CO4 Show commitment towards understanding of values

CO5 Apply Human values in day to day setting in real life

MappingofCourseOutcomes withProgramOutcomes (POs)

COs/POs PO1 PO2 | PO3 | PO4| PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PO12
COo1 1 1 2 1 1 1 2
CO2 2 2 1 2 3 1 2 2
CO3 1 1 1 2 1 2 3
CO4 2 1 1 1 3 1 1 3
CO5 1 2 1 2 1 1 3
COs /PSOs PSO1 PSO2 PSO3 PSO4 PSO5
COo1 3 2 3
CO2 2 2 3
CO3 3 2 2
CO4 3 1 2
CO5 2 2 1
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode: SubjectName: UNIVERSALHUMANVALUES: Ty/Lb L T/S. P/ R
UNDERSTANDING HARMONY JETL Lr
EBCC22ETL  Prerequisite:Nil ETL 1 o0 |20
OBJECTIVE:

1.Development of a holistic perspective based on self-exploration about
themselves(humanbeing),family,societyandnature/existence.

2.Understanding(ordeveloping clarity) of the harmony in the human being,family,society and
nature/existence

3. Strengthening of self-reflection.

4. Development of commitment andcourage to act.

UNIT1:Course Introduction-Need,BasicGuidelines,Conten tand Process for Value
Education
1. Purpose and motivation for the course, recapitulation from Universal HumanValues-I.
2. Self-Exploration—what is it?-lts content and process; ‘Natural
Acceptance’and Experiential Validation-as the process for self-
exploration.

3. Continuous Happiness andProsperity-A look a basic Human Aspirations

4. Right understanding, Relationship and Physical Facility-the basic requirements for fulfillment
of aspirations of every human being with their correct priority.

5. Understanding Happiness and Prosperity correctly-A critical appraisal of the current scenario

6. Method to fulfill the above human aspirations: understanding and living in at various levels

of harmony

Include practice sessions to discuss natural acceptance in human being as the innate acceptance
for living with responsibility (living in relationship, harmony and co-existence) rather than as
arbitrariness in choice based on liking-disliking.

UNIT2:Understanding Harmony in the Human Being-Harmony in Myself!
1. Understanding human being as a co-existence of the sentient‘I’and the material‘Body’.
2. Understanding the needs of Self(‘I’)and‘Body’-happiness and physical facility.
3. Understanding the Body as an instrument of*I’(I being the doer,seer and enjoyer).
4. Understanding the characteristics and activities of*I’and harmony in‘I’.
5. Understanding the harmony of | with the Body:Sanyam and Health;correct appraisal of Physical
needs,meaningof Prosperityindetail.
6. Programs to ensure Sanyam and Health.

Include practice sessions to discuss the role others have played in makingmaterial goods
available to me.Identifyingfrom one’s own life.

Differentiate between prosperity and accumulation.Discuss program for ensuring health vs
dealing with disease

UNIT3:Understanding Harmonyin the Family and Society-Harmony in Human-Human
Relationship

1. Understanding values in human-human relationship; meaning of Justice (nine universal
values in relationships) and program for its fulfilment to ensure mutual happiness; trust
and Respect as the foundational values of relationship
Understanding the meaning of Trust;Difference between intention and competence
Understanding the meaning of Respect,Difference between respect and
differentiation;the other salient values in relationship
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4. Understanding the harmony THfie somef'y("oc:le €ing an exteénsion of

5. family):Resolution,Prosperity,fearlessness(trust)andco-existence as comprehensive
Human Goals
6. Visualizing a universal harmonious order in society-Undivided Society,Universal
Order-fromfamily to world family.
Include practice sessions to reflect on relationships in family, hostel and institute as
extended family, real life examples, teacher-student relationship, goal of education etc.
Gratitude as universal value in relationships. Discuss with scenarios. Elicit examples
from students’lives.

UNIT 4:Understanding Harmony in the Nature and Existence-Whole
Existence as Coexistence
1. Understanding the harmony in the Nature

2. Interconnectedness and mutual fulfillment among the four orders of nature- recyclability
and self-regulation in nature.

3. Understanding Existence as Co-existence of mutually interacting units in all-pervasive
space.

4. Holistic perception of harmony at all levels of existence.

5. Include practice sessions to discuss human being as cause of imbalance
innature(film“Home”can be used),pollution,depletion of resources and role of
technology etc.

UNIT 5:Implications of the above Holistic Understanding of Harmony on Professional

Ethics

1. Natural acceptance of human values

2. Definitiveness of Ethical Human Conduct

3. Basis for Humanistic Education,Humanistic Constitution and Humanistic Universal Order

4. Competence in professional ethics:an Ability to utilize the professional competence for

augmenting universal human order b. Ability to identify the scope and characteristics of
peoplefriendly and eco-friendly production systems,c.Ability to identify and develop appropriate
technologies and management patterns for above production systems.

5. Case studies of typical holistic technologies,management models and production systems

6. Strategy fo rtransition from the present state to Universal Human Order:

a. At the level of individual: as socially and ecologically responsible engineers, technologists
and managers
b. At the level of society:as mutually enriching institutions and organizations

7. Sumup.

Include practice Exercises and Case Studies will be taken up in Practice (tutorial)
Sessions e.g.To discuss the conduct as an engineer or scientist etc.

TextBooks

1. HumanValues and ProfessionalEthics byRR Gaur, R Sangal, G PBagaria,
ExcelBooks,NewDelhi,2010

REFERENCEBOOKS
JeevanVidya:EkParichaya,ANagaraj,JeevanVidyaPrakashan,Amarkantak,1999.
HumanValues,A.N.Tripathi,NewAgelntl.Publishers,NewDelhi,2004.
TheStoryofStuff(Book).
TheStoryofMyExperimentswithTruth-byMohandasKaramchandGandhi.
SmallisBeautiful-E.FSchumacher.

SlowisBeautiful-CecileAndrews

EconomyofPermanence-JCKumarappa
BharatMeinAngrejiRaj—PanditSunderlal

Rediscoveringindia-byDharampal

VCONA WK
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SubjectCode:

EBRA22L01

SubjectName:ELECTRICAL AND ELECTRONICS Ty/Lb/ L | T/SSLr| PIR| C
CIRCUITS LAB ETL

Prerequisite:Basic Electrical And Electronics Lb 0 0/0 3/0 1
Engineering

L:LectureT:Tutorial SLr:SupervisedLearningP:ProjectR: ResearchC:Credits
T/L/ETL:Theory/Lab/EmbeddedTheoryand Lab

OBJECTIVES:The student will learn
e To verify practically the electric circuits theoretically analyzed by networktheorems
e To verify experimentally the electronic circuits

COURSEOUTCOMES(CO0s):(3-5)
The Students will be able to:

Cco1 Design electrical circuits based on network theorems and compare the experimental values with
theoretical calculations.
COo2 Analyse the typical characteristics of PN and Zener diodes by performing experiments in their
different modes of operation.
COos3 Understand the I/P O/P characterstics of BJT and FET transistors by designing circuits and
experimentally verifying their characterstics.
CO4 Design oscillators of various categories and verify their frequency of operation
CO5 Implement the working principles of electronic devices to design rectifiers and voltage regulators
MappingofCourseOutcomeswithProgramOutcomes(Pos)
Cos/Pos PO1 |PO2 |PO3 PO4 |PO5 [PO6 | PO7 [ PO8 | PO9 PO10 | POl11 |PO12
COo1 3 3 3 3 2 3 1 2 3 2 3 3
CO2 3 3 3 3 3 3 1 3 2 2 3 3
COo3 3 3 3 3 3 1 1 2 3 3 3 3
CO4 3 3 3 3 3 1 1 1 3 3 2 3
CO5 3 3 2 3 3 1 1 1 3 2 1 3
Cos/PSOs PSO1 PSO2 PSO3 PSO4
Co1 3 2 3 3
CO2 3 1 1 3
CO3 3 1 2 3
CO4 3 2 2 3
CO5 3 3 1 3
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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SubjectCode: Subject Name:ELECTRICAL AND ELECTRONICS Ty/ L | T/SLr| P/IR
CIRCUITS LAB Lb/

EBRA22L01 ETL
Prerequisite: Basic Electrical And Electronics Lb 0 0/0 3/0
Engineering

LIST OF EXPERIMENTS:
ELECTRICALCIRCUITS

Verification of KCLand KVLtheorem.

Verification of Superpositiontheorem

Verification of Maximum Power Transfer Theorem
Verification of Norton Theorem.

Verification ofThevenin’s Theorem.

Verification of Nodal andMeshAnalysis.

oL E

ELECTRONICCIRCUITS

7. Characteristics of PNand Zener diode

8. I/P and O/P characteristics of BJT

9. I/P and O/p characteristics of FET

10. Design of Oscillators.

11. Rectifiers-FullWave, HalfWave and their characteristics.
12. Design of VoltageRegulator

Total No.of Periods:45
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Ty L T/SLr |P/IR | C
Subject Code: Subject Name: ELECTRICAL MACHINES LAB | /Lb/

ETL
EBRA22L02 Prerequisite: Electrical Machines Lb 0 0/0 30 |1

L:LectureT:TutorialSLr:SupervisedLearningP:ProjectR: Research C:Credits
T/L/ETL: Theory/Lab/Embedded Theoryand Lab

OBJECTIVES:
e To Study various types of DC machines and Transformers which mainly covers experiments with real machines and
students gain practical experience in using various DC machines, transformers, starters etc.

° Various types of experiments related to Electrical machinery like Load characteristics, Load test, Brake test,
Parallel Operation, Loss separation, OC and SC characteristics are performed.
. To study the characteristics of synchronous motors, induction motors and other special machines.

COURSE OUTCOMES(COs):(3-5)
The Students will be able to

CO1 Design circuits meant for open circuit characterstics and load tests on DC Shut generators.
CO2 Analyse the characteristics DC shunt Motors and DC series motors by performing load test experiments on
these machines
CO3 Understand the significance of speed control characteristics of a DC shunt motor
CO4 Assess the characteristics of single phase transformer by performing O.C ,S.C tests and load tests and on
Alternator and single phase induction motor by performing load tests respectively
CO5 Remember the concepts of Universal and Reluctance motors
Mapping of Course Outcomes with Program Outcomes(POs)
Cos/Pos POl [PO2 [PO3 PO4 [PO5 [PO6 [ PO7 [PO8 [ PO9 POI0 [POI11 [POI12
col 3 3 3 3 2 3 2 2 3 3 3 3
Co2 3 3 3 3 2 3 2 2 3 3 3 3
Co3 3 3 3 3 1 3 2 2 3 2 3 3
Co4 3 3 3 3 2 3 2 2 3 3 3 3
Cos5 3 3 3 3 1 3 2 2 3 2 3 3
Cos/PSOs PSO1 PSO2 PSO3 PSO4
Co1 2 1 2 2
CO2 2 1 2 2
COs3 2 1 2 1
CO4 2 1 2 2
CO5 2 1 2 2
37271 Tndicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code: Subject Name: ELECTRICAL MACHINES LAB | Ty L T/SLr | PIR | C
/Lb/
EBRA22L02 ETL
Prerequisite: Electrical Machines Lb 0 0/0 30 |1

LIST OF EXPERIMENTS

Open Circuit and Load Test on DC Shunt Generator
Load Test on DC Shunt Motor.

Load Test on DC Series Motor.

Speed Control on DC Shunt Motor

O.C. and S.C. test on 1-phase Transformer

Load Test on single phase Transformer

Load Test on Alternator.

Load Test on 1-phase Induction Motor.

© o N o g bk~ w DN e

Study of universal motor

[
o

. Study of Reluctance motor.

Total No. of Periods: 45

B.Tech Robotics and Automation-2022 Regulation 76




Dr. M.G.R.

EDUCATIONAL AND RESEARCH INSTITUTE
DEEMED TO BE UNIVERSITY

University with Graded Autonomy Status

(An ISO 21001 : 2018 Certified Institution)

Periyar E.V.R. High Road, Maduravoyal, Chennai-95. Tamilnadu, India.
Periyar E.V.R. Salai, Maduravoyal, Chennai — 95

A+D

NAAC

*

* x *

-

Subject Code: SubjectName: STRENGTH OF MATERIALS LAB Ty/ L T P/R
Lb/ETL /S.L
EBME22L03 r
Prerequisite: Strength of Materials Lb 0 0/0 3/0
L: LectureT:Tutorial SLr : Supervised LearningP : ProjectR : Research C:
CreditsT/L/ETL:Theory/Lab/EmbeddedTheoryand Lab
OBJECTIVE:Thestudent will learn
o Experimental methods of finding mechanical properties of materials
COURSEOUTCOMES(COs):(3- 5)
Cco1 Understand the stress strain diagram of steel rod.
Cco2 Determine the Hardnesstesting of Steel, CopperandAluminium
CO3 Estimate the Spring constant, under Tension and Compression
CO4 Estimate the notch toughness of steel using Izodimp attesting machine
CO5 Study the mechanical properties of Steel and Cast iron specimen using Universal testing machine.
MappingofCourseOutcomeswithProgramOutcomes(Pos)
Cos/Pos PO1 | PO2 | PO3 PO4 | PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11 | PO12
Cco1 3 3 2 2 2 2 2 2 3 3 2 2
CO2 3 3 2 2 2 2 2 2 3 3 2 2
COos3 3 3 2 2 2 2 2 2 3 3 2 2
CO4 3 3 2 2 2 2 2 2 3 3 2 2
CO5 3 3 2 2 2 2 2 2 3 3 2 2
Cos/PSOs PSO1 PSO2 PSO3 PSO4
Cco1 3 3 2 2
CO2 3 3 2 2
Cos3 3 3 2 2
CO4 3 3 2 2
CO5 3 3 2 2
3/2/1 Indicates Strength Of Correlation, 3 — High, 2- Medium, 1- Low
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Subject Code: SubjectName:STRENGTH OF MATERIALS LAB| Ty / L | T/SLr PR |C
EBME22L03 Lb/E
TL
Prerequisite:  Strength of Materials Lb 0 0/0 3/0 1

LIST OF EXPERIMENTS

1. Evaluation of Engineering Stress/strain diagram on steel rod.

2. Compressiontest on Bricks,Concrete blocks

3. Deflection test on beams—Verification of Maxwell Theorem

4. Hardness testing of Steel ,Copper and Aluminium using Brinell hardness machines
5. Hardness testing of Steel ,Copper and Aluminium using Rockwell machine

6. Estimation of Spring constant,underTension and Compression

7. Estimation of notch toughness of steel using Charpy impact testing machine

Total No.of Periods: 45
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SEMESTER IV
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OBJECTIVES :

The student should be made to:

To be able to apply the concepts in Statistics

To understand the concepts in Probability

'To understand the concepts in Numerical methods

To be able to solve Algebraic and Transcendental equations.
To understand t