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Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester I under Regulations 2019 (CBCS)
Branch: Mechatronics Engineering

[ ‘Total Contact
S.No. | Course Code Course Title LT P E ] Category Hours
Theory

1 UI9ENG101B~" | English for Engineers-I / 40|22 2| HS oL
2 UI9MATI02A /| Linear Algebraand Caleulus , | 3140 | 44 BS 60

3 UI9PHY103B , | Engineering Physics 340 0] 3 BS 45

4 U19CHE104G /| Engineering Chemistry / 3/0(0| 34 BS 45

Problem solving usin
5 UI9PPRIOS hon Programming. 3)0l0| 3} ES 2
6 UI9EGR106, | Engineering Graphics 210 (2,4 3|, ES [P0 (30L+30F)
Practical
7 ISRCLIORB | ¢ LySles and Chemisicy ./ olwlat 1 &s 30
. s
on Pro min /
8 UISPELLLL /| [0S Fostamming olo]2) 1 Es 30
9 UI9GE101 ¢ | Basic aptitude-l 0l 0{2) ol|/ EEC 30
of
Total Credits | 20 | /
/
QQ{ : Optional Language Elective*
10 UI90LE1101 / | French 30
11 UI9OLE1102 | German - 30
6|l0|2{1 | HS
12 U190LE1103 | Japanese 4 30

credit (Not accounted for CGPA calculation)

*Students may opt for foreign languages viz., German/French/Japanese with additional one
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"f '4 N"/f %’é:p@w\\\?"x) B | D] Sl s
Chd[ f Chairperson, £
Scit:;lc):?::ll, Mechatronics Member Secretary, Chairperson, Academic
- Engineering Academic Council Council & Principal
BoS
Dr. M. Renuga Dr. P. Suresh Dr. R. Shivakumar | Dr. S. R. R. Senthil Kumar

Copy to:-

HOD/ Mechatronics Engineering, First Semester BE MCT Students and Staff, COE

30.06.2022

B.E/B. Tech Regulations-2019




Sona College of Technology, Salem — 636 005

(An Autonomous Institution)

Courses of Study for BE / B Tech Semester II under Regulations 2019 (CBCS)

Branch: Mechatronics Engineering

Total
Hours
Theory
1 U19TAM?201 slpi oy / Heritage of Tamils 1 0 0 1 HSMC 15
2 | UI9ENG201B | English for Engineers -I1 1o 2] 2 | msmC | 5&53 -
3 UI9MAT202A Differential Equations and Vector 3 1 0 4 BSC 60
Calculus
B UI9PHY203F | Physics for electron devices 3 0 0 3 BSC 45
5 UI9CHE204E | Modern materials 3 0 0 3 BSC 45
6 U19MCT201 Engineering Mechanics 3 0 0 3 ESC 45
7 UI9MCT202 Basic Electrical Engineering 3 0 0 3 ESC 45
Practical
8 UI9WPL212 Workshop Practice 0 0 2 1 ESC 30
Basic Electrical Engineering and
9 UI9MCT203 Devices Laboratory 0 0 4 2 ESC 60
10 UI19GE201 Basic Aptitude —II 0 0 2 0 EEC 30
Total Credits | 22
Optional Language Elective*
11. | UISOLE1201 | French
12 UI90LE1202 | German 0 0 5 | HSMC 30
13 U190LE1203 | Japanese

*Students may opt for foreign languages viz., German/French/Japanese with additional one credit (Not

accounted for CGPA calculation)
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Copy to:- Second.

HOD/ Mechatronics Engineering, ' - Semester BE MCT Students and Staff, COE

03.03.2023

B.E/B.Tech Regulations-2019




Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester III under Regulations 2019
Branch: Mechatroni¢cs Engineering

Total
S. No Course Code Course Title Lecture Tutorial Practical Credit | Contact
Hours
Theory
1 U19MC301, Fluid Mechanics and Machinery 3 0 0 3 45
2 UI9MC302 Strength of Materials 3 0 0 3 45
3 U19MC303 Manufacturing Technology 3 0 0 3 45
4 U19MC304 Electrical Drives and Control 3 0 0 3 45
5 | U19MC305 Digital Electronics 3 0 0 3 45
SULGL A5 BB LI/
6 U19TAM301 Tiundlaend Tecknolaey i 0 0 1 15 ¢
7 U19GE304 Mandatory course: Constitution of India 2 0 0 0 30
Practical
U19MC306 / Fluid Mechanics and Strength of Materials Laboratory 0 0 4 2 60
U19MC307 / Manufacturing Technology Laboratory 0 0 3 1.5 45
U19MC308 Electrical Drives and Control Laboratory 0 0 3 1.5 45 -
UI9GE301 Soft Skills and Aptitude — I 0 0 2 1 30~
Total Credits 22
Approved By /
ccede .
Chair i‘n,‘ ‘ echatmmcs Engmee} g BoS Membeir\ge?rré{aﬁ'}/mac/(founcil Chairperson, Academic Council & Principal
Dr.P.Suresh Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar
Copy to:+

HOD/ Mechatronics Engineering, Third Semester BE MCT Students and Staff, COE

~ 05.07.2023
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester IV Regulations 2019
Branch: Mechatronics Engineering

' S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit | Total
| Contact
Hours
Theory
1/ | UISMAT401B | Probability and Statistical Methods -~ 3 1 0 4 60
2 7 | UI9MC401 . | Fluid Power Systems.- 3 0 0 3 45 -
3 © | UI9MC402 - | Thermodynamics and Heat Transfer 3 0 0 3 45 ~
4 / | UI9MC403 - | Microprocessors and Microcontroller 3 0 0 3 45.
> U19MC902 - ggg?::mal Sensors, Transducers and Instrumentation - 3 0 2 - 5
6 UI9GE402 ~ | Mandatory course: Environment and Climate Science .~ 2 0 0 0 30 -
Practical
7 UI9MC404 -~ | Fluid Power Systems Laboratory ~ 0 0 4 2 60
8 UI9MC405 * | Microprocessor and Microcontroller Laboratory — 0 0 4 2 60
9 UI9GE401 - | Soft Skillfand Aptitude — 11 0 0 2 1 30 -
Total Credits 227 450
Approved By / "
SRS Nyl s X
Chairperson, atronics Engineering BoS Member Secretary, Academic Council Chairperson, Academic Council & Principal
Dr.P.Suresh Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar

Copy to:-
HOD/ Mechatronics Engineering, Fourth Semester BE MCT Students and Staff, COE
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Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester V Regulations 2019
Branch: Mechatronics Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit Total
Contact
Hours
Theory

1 U19MC501 CAD/CAM 3 0 0 3 45

2 | UI9MC502 Theory of Machines 3 0 0 3 45

3 U19MC503 Data Structure using Python 3 0 2 4 75

4 | UI9MC504 Industrial Automation 3 0 0 3 45

5 |noc24_mel39 | NPTEL: Automation in Manufacturing 3 0 0 3 45

Practical

6 | UIOMC505 CAD/CAM Laboratory 0 0 8 1.5 45

7 | UI9MC506 Industrial Automation Laboratory 0 0 3 1.5 45

8 | UI9MCS507 Mini Project-I 0 0 2 1 30

9 | UI19GES01 Soft Skills and Aptitude - I1I 0 0 2 1 30

Total Credits 21 405
Approved By of
STl e i ——
Chairperson, ronics Engineering BoS Member Secretary, Academic Council Chairperson, Academic Council & Principal
Dr.P.Suresh Dr.R.Shi;vakumg' ey Dr.S.R.R.Senthil Kumar
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HOD/ Mechatronics Engineering, Fifth Semester BE MCT Students and Staff, COE
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Sona College of Technology, Salem

(An Autonomous Institution)

Courses of Study for B.E/B.Tech. Semester VI Regulations 2019
Branch: Mechatronics Engineering

/Y C ’,J_

S. Neo Course Course Title Lecture | Tutorial | Practical | Credit | Total Contact
Code Hours
Theory

1 UI9MC601 | Artificial Intelligence and Machine Learning 3 0 0 3 45

2 U1I9MC602 | Image Processing and Computer Vision 3 0 0 3 45

3 U19MC603 | Robotics 3 0 0 3 45

g UI9MC2007 | Professional Robot and Machine Elements Design - 3 B 3 45
UI9MC904 | Elective: Electric and Hybrid Vehicles

¢ UI9MC922 | Professional Automotive Mechatronics 4 5 " . 4%
U19MC903 | Elective: Embedded Systems and Internet of Things
U19CE1002./| Open Elective: | Municipal Solid Waste Management
U19CS1001 7 Big Data Analytics
U19CS1002 7 Cloud Computing
U19CS1003 | Internet of Things
U19EC1002 / Embedded and Real Time Systems

6 U19EC1006 /| Mobile Technology and Its Applications 3 0 0 3 45
U19EC1007 |/ CMOS VLSI Design
UI9EE1001 /| Electric Mobility
UI19EE1002 Energy Conservation and Management

p U19EE1003 '}/ Innovation, IPR and Entrepreneurship Development
\Q\ U19ME1002 Industrial Safety
12.12.2024 Regulations-2019




eyl

' GISEET004 | Renewable Encrgy Systems
Practical

7 UI9MC604 | Image Processing Laboratory 0 0 2 1 30
8 UISMC605 | 3D Modelling and Analysis Laboratory 0 0 2 1 30
9 UI9MC606 | Mini Project-II 0 0 2 1 30
10 UI19GE601 | Soft Skills and Aptitude — IV 0 0 2 1 30

Total Credits 22 390
Approved By

A
W@\Wxﬂ MW A
Chairperson, Mechatronics ngiheering BoS Member Secretary, Academic Council Chairperson, Academic Council & Principal
Dr.P.Suresh Dr.R.Shiva kuﬂir e Dr.S.R.R.Senthil Kumar
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HOD/ Mechatronics Engineering, Sixth Semester B.E. MCT Students and Staff, COE
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Sona College of Technology, Salem

(An Autonomous Institution) .

Courses of Study for B.E. / B.Tech. Semester VII Regulations 2019
Branch: Mechatronics Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit b
Contact Hours
Theory
1 UI9GE701 Professional Ethics and Human Values 3 0 0 3 45
2 | UI9MC701 Total Quality Management 3 0 0 3 45
3 U19MC702 Robot Programming and Applications 3 0 0 3 45
4 U19MC906 Drone Technology 45
Professional Elective 3 0 0 3

U19MC909 Agriculture Automation
5 U19MC2011 Professional Elective - Additive Manufacturing 3 0 0 3 45
6 U19BM2047 Open Home Medicare Technology

UI19CE1001 Elective | Building Services and Safety Regulations,

U19CS1003 Internet of Things™

U19EE1002 Energy Conservation and Management

UI9EE1003 Innovation, IPR and Entrepreneurship

Development 3 0 0 3 45

UI9FT1001 Fundamentals of Fashion Design

U19IT1003 Foundations of Cryptography

U191T1004 Introduction to Database Technology

UI19IT1005 Software Engineering

UI9ME1002 Industrial Safety

14.06.2025 Regulations-2019




UI9ME1004 Renewable Energy Sources
Practical
7 U19MC703 Robotics Laboratory 0 0 3 5 ¢ 45
8 | UI9MC704 | Mini Project-III 0 0 3 1.5 45
Total Credits 21
Approved By
&
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Chalrpersou, Mechatronics Engineering BoS Member Secretary, Academic Council Chairperson, Academic Council & Principal
Dr.P.Suresh Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester VIII Regulations 2019
Branch: Mechatronics Engineering

Total
S. No Course Code Course Title Lecture | Tutorial | Practical | Credit
Contact Hours
Practical
1 UI9MC801 | Project Work 0 0 24 12 360
Total Credits 12 (

Approved By

Chairperson, Mechatronics Engineering BoS Member Secretary, Academic Council Chairperson, Academi¢ Council & Principal
Dr.P.Suresh Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar
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Sona College of Technology, Salem-5

List of Professional Electives B.E/B.Tech under Regulation 2019

Department:-Mechatronics Engineering

S.No | Course Code Course Name L TP |C
1. U19MC901 Sensors and Instrumentation 3102 |4
2. U19MC902 Sensors, Transducers and Instrumentation 3102 |4
3. U19MC903 Embedded Systems and Internet of Things 3/0/0 |3
4. U19MC904 Electric and Hybrid Vehicles 3/0/0 |3
5. U19MC905 Digital Manufacturing 3/0|0 |3
0. U19MC906 Drone Technology 3/0/0 |3
7. U19MC907 Design Thinking and Product Innovation 3/0|0 |3
8. U19MC908 Virtual Instrumentation 3/0/0 |3
0. U19MC909 Agriculture Automation 3/0|0 |3

10. U19MC910 Medical Mechatronics 3/0/0 |3

11. U19MC9I11 Metrology and Measurements 3/0|0 |3

12. U19MC912 Automatic Control System 3/0/0 |3

13. U19MC913 Automation in HVAC 3/0/0 |3

14. U19MC914 Energy Storage System and Management 3/0/0 |3

15. U19MC915 Industrial Electronics and Applications 3/0|0 |3

16. U19MC916 Internet Tools and Java Programming 3/0|0 |3

17. U19MC917 Internet of Things 3/0|0 |3

18. U19MC918 Micro Electro Mechanical Systems 3/0/0 |3

19. U19MC919 Nanotechnology 3/0/0 |3

20. U19MC920 Smart Manufacturing Equipments 3/0|0 |3

21. U19MC921 Software Project Management 3/0|0 |3




SONA COLLEGE OF TECHNOLOGY, SALEM-5
DEPARTMENT OF MECHATRONICS ENGINEERING

LIST OF PROFESSIONAL ELECTIVES FOR HONORS Degree Date: 3.5.2023

Vertical 6:
Vertical 2: Vertical 3: Vertical 4:
Vertical 1: Vertical 5: AVIONICS AND
S.No SMART SMART MOBILITY INTELLIGENCE
APPLIED ROBOTICS AUTOMATION DRONE
MANUFACTURING SYSTEMS SYSTEMS TECHNOLOGY
Robots and Systems in | Robot and Machine Fundamentals of Applied Signal ) o
1. Cyber Physical Systems | Avionics
Smart Manufacturing Elements Design Mobility Systems Processing
Autonomous Mobile Electric and Hybrid Applied Image Power Electronics and
2. Design for X Control Engineering
Robots Vehicles Processing Drives
Computer Integrated Automotive Machine Learning for
3. Soft Robotics . ) ) Process Control Guidance and Control
Manufacturing Mechatronics Intelligent Systems
A Agricultural and Advanced Intelligent Vehicle Condition Monitoring Total Integrated Navigation and
' Medical Robotics Manufacturing Systems | Technology and Fault Diagnostics Automation Communication System
Immersive
Collaborative and Advanced Driver Industrial Internet of
5. . ) Additive Manufacturing ) Technologies and ) Design of UAV
Humanoid Robotics Assistance Systems Things
Haptic
Robot Operating Computer Aided Computer Vision and Digital Twin and
6. . ) Drone Technology ) Aerodynamics
Systems Inspection and Testing Deep Learning Industry 5.0




SONA COLLEGE OF TECHNOLOGY, SALEM-5
Department of Mechatronics Engineering

Honours Degree- Verticals & Courses

(Offered to UG students admitted during AY 2021- 2022 onwards, Regulation 2019)

Vertical 1: APPLIED ROBOTICS

S.No Course Course Name
Code

1 U19MC2001 | Robots and Systems in
Smart Manufacturing

2 U19MC2002 | Autonomous Mobile
Robots

3 U19MC2003 Soft Robotics

4 U19MC2004 | Agricultural and Medical
Robotics

5 U19MC2005 | Collaborative and
Humanoid Robotics

6 U19MC2006 Robot Operating Systems

Vertical 2: SMART MANUFACTURING

S.No Course Course Name
Code

1 U19MC2007 | Robot and Machine
Elements Design

2 U19MC2008 Design for X

3 U19MC2009 | Computer Integrated
Manufacturing

4 U19MC2010 | Advanced Manufacturing
Systems

5 U19MC2011 Additive Manufacturing

6 U19MC2012 | Computer Aided
Inspection and Testing




Vertical 3: SMART MOBILITY SYSTEMS

S.No Course Course Name
Code

1 U19MC2013 | Fundamentals of Mobility
Systems

2 U19MC9o04 Electric and Hybrid
Vehicles

3 U19MC2014 Automotive Mechatronics

4 U19MC2015 | Intelligent Vehicle
Technology

5 U19MC2016 | Advanced Driver
Assistance Systems

6 U15MCI06 Drone Technology

Vertical 4: INTELLIGENCE SYSTEMS

S.No

Course
Code

Course Name

1

U19MC2017

Applied Signal Processing

U19MC2018

Applied Image Processing

U19MC2019

Machine Learning for
Intelligent Systems

U19MC2020

Condition Monitoring and
Fault Diagnostics

U19MC2021

Immersive Technologies
and Haptic

U19MC2022

Computer Vision and
Deep Learning

Vertical 5: AUTOMATION

S.No Course Course Name
Code

1 U19MC2023 Cyber Physical Systems

2 U19MC2024 Power Electronics and
Drives

3 U19MC2025 Process Control

4 U19MC2026 | Total Integrated
Automation

5 U19MC2027 Industrial Internet of
Things

6 U19MC2028 | Digital Twin and Industry
5.0




Vertical 6: AVIONICS AND DRONE TECHNOLOGY

S.No

Course
Code

Course Name

1

U19MC2029

Avionics

2

U19MC2030

Control Engineering

U19MC2031

Guidance and Control

U19MC2032

Navigation and
Communication System

U19MC2033

Design of UAV

U19MC2034

Aerodynamics




SONA COLLEGE OF TECHNOLOGY, SALEM-5
Department of Mechatronics Engineering

Minor Degree- Verticals & Courses

(Offered to UG students admitted during AY 2021- 2022 onwards, Regulation 2019)

Minor Vertical: Robotics

S.No Course Course Name L T P C
Code

1 U19MC2035 | Introduction to Robotics 3 0 0 3

2 U19MC2036 | Fundamentals of Robot 3 0 0 3
Programming and
Applications
3 U19MC2037 | Machine Vision System 3 0 0 3
4 U19MC2038 | Sensors and Actuators 3 0 0 3

5 U19MC2039 | Fundamentals of Drones 3 0 0 3

6 U19MC2040 | Industrial Robotics and 3 0 0 3
Material Handling
Systems

7 U19MC2041 | Humanoid Robots and 3 0 0 3

Collaborative Robotics




Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester I under Regulations 2019 (CBCS)
Branch: Mechatronics Engineering

[ ‘Total Contact
S.No. | Course Code Course Title LT P E ] Category Hours
Theory

1 UI9ENG101B~" | English for Engineers-I / 40|22 2| HS oL
2 UI9MATI02A /| Linear Algebraand Caleulus , | 3140 | 44 BS 60

3 UI9PHY103B , | Engineering Physics 340 0] 3 BS 45

4 U19CHE104G /| Engineering Chemistry / 3/0(0| 34 BS 45

Problem solving usin
5 UI9PPRIOS hon Programming. 3)0l0| 3} ES 2
6 UI9EGR106, | Engineering Graphics 210 (2,4 3|, ES [P0 (30L+30F)
Practical
7 ISRCLIORB | ¢ LySles and Chemisicy ./ olwlat 1 &s 30
. s
on Pro min /
8 UISPELLLL /| [0S Fostamming olo]2) 1 Es 30
9 UI9GE101 ¢ | Basic aptitude-l 0l 0{2) ol|/ EEC 30
of
Total Credits | 20 | /
/
QQ{ : Optional Language Elective*
10 UI90LE1101 / | French 30
11 UI9OLE1102 | German - 30
6|l0|2{1 | HS
12 U190LE1103 | Japanese 4 30

credit (Not accounted for CGPA calculation)

*Students may opt for foreign languages viz., German/French/Japanese with additional one
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Scit:;lc):?::ll, Mechatronics Member Secretary, Chairperson, Academic
- Engineering Academic Council Council & Principal
BoS
Dr. M. Renuga Dr. P. Suresh Dr. R. Shivakumar | Dr. S. R. R. Senthil Kumar

Copy to:-

HOD/ Mechatronics Engineering, First Semester BE MCT Students and Staff, COE
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OIS ENM&IDI B~ English for Engineers — I

First year I semester

Common to MCT

Course Outcome: At the end of course, the students will be able to :
1. Use grammatical components effectively in both written and spoken communication
2. Develop speaking skills for self-introduction, delivering speeches and technical

presentation.

3. Speak effectively in real time and business situations
4. Write email, formal letters and descriptions of graphics
5. Develop skills for writing reports and proposals, and for general purpose and technical

writing.

COURSE
OUTCOMES

Use grammatical
components
effectively in both
written and spoken
communication

PROGRAMME OUTCOMES _

Develop speaking
skills for self-
introduction,
delivering speeches
and technical
presentation

Speak effectively in
real time and
business situations

Write email, formal
letters and
descriptions of
graphics

Develop skills for
writing reports and
proposals, and for
general purpose and
technical writing.

UNIT -1

e General Vocabulary, Parts of speech

e Self-introduction, personal information, name, home background, study details, area of
interest, hobbies, strengths and weaknesses, projects and paper presentations, likes and
dislikes in food, travel, clothes, special features of home town.




o Instructions, Email, fixing an appointment, cancelling appointments, conference details,
hotel accommodation, order for equipment, training programme details, paper submission
for seminars and conferences

e Paragraph writing — Describing — defining — providing examples or evidences

UNIT 11

s Tenses, active and passive voice

e Welcome address, vote of thanks, special address on specific topic.

e Checklists, letter writing, business communication, quotations, placing orders,
complaints, replies to queries from business customers, inviting dignitaries, accepting and
declining invitations

UNIT - I

e Prefixes and Suffixes

e Mini presentation in small groups of two or three, office arrangements, facilities, office
functions, sales, purchases, training recruitment, advertising, applying for financial
assistance, applying for a job, team work, discussion, presentation.

¢ Job application letter and resume, recommendations,

UNIT -1V

e Modal verbs and probability, concord

e Situational Role Play - between examiner and candidate, teacher and student, customer
and sales manager, hotel manager and organiser, team leader and team member, bank
manager and candidate, interviewer and applicant, car driver and client, industrialist and
candidate, receptionist and appointment seeker, new employee and manager, employee
and employee, p.a. and manager, schedule for training

¢ Note making, Proposal

UNIT -V

o If conditionals

° Asking for directions, seeking help with office equipment, clarifying an error in the bill,
Job details, buying a product, selling a product, designing a website, cancelling and fixing
appointments, hotel accommodation, training facilities, dress code, conference facilities.

* Memo, technical report writing, feasibility reports, accident report, survey report

: TOTAL: 45 hours
Speaking test will be conducted for 20 marks externally and evaluated along with English
for Engineers — I in the End Semester Valuation.

TEXT BOOK:
Technical English I & II, Dr. M. Renuga et al. Sonaversity, 2016
Extensive Reading
1. The Story of Amazon.com- Sara Gilbert, published by Jaico
2. The Story of Google — Sara Gilbert, published by Jaico
Reference
Norman Whitby, Business Benchmark — Pre-Intermediate to Intermediate, Students Book,
Cambridge University Press, 2006.
A Course in Communication Skills, P. Kiranmai Dutt, Geetha Rajeevan, C. L. N, Prakash,

published by Cambridge University Press India Pvt. Ltd.
it

HOD
Humanities and Languages

Pr. M.RENUGA,
Professor & Head,

Department of Humanities & Languages
Sona College of Technology,
SALEM -83 - ;.



Sons College of Technology Department of Mathematics
B. E./ MECHATRONICS ENGINEERING

SEMESTER - | Lo b &1 B AC

UI9MATIOIA LINEAR ALGEBRA AND CALCULUS

i
=
E=

COURSE OUTCOMES
Al the end of the course, the students will be able to

1. find the rank of the matrix and solve linear system of equations by direct and indirect methods.

2. apply the concepts of vector spaces and linear transformations in real world applications.

3. apply the concepts of cigen values and cigen vectors of a real matrix and their properties in
diagonalization and the reduction of a real symmetric matrix from quadratic form to canonical
form.

4. find the Taylor's series expansion, Jacobians and the maxima and minima of functions of two
vaniables.

3. apply appropriate techniques of multiple integrals to find the area and volume.

e CO /PO, PSO Mapping
3271 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak _
COu - Programme Outoonies (POS) and Programine Spesific Outcame (P50 %
COs PO POZ[PO3 | PO4 | POS | POG | POT | POS | P09 'POI0 [ POTI [POI2[PSO1 | PSO2
o) B TR ' 3 L2
co2] 37 3 3 b3 O e 3
(2 S T AR e )
Codl 3 1'3 8 | 3
Cosi ™3 |73 3 e 3
UNIT-| LINEAR SYSTEM OF EQUATIONS i2

Rank of a matrix — Solution of linear system of equations by matrix method, Gauss climination, Gauss-
Jordan, Gauss-Jacobi and Gauss-Seidel methods.

UNIT-11 VECTOR SPACES 12
Vector Space — Lincar independence and dependence of vectors - Basis — Dimension ~ Linear
transformations (maps) — Matrix associated with a linear map — Range and kemnel of a linear map - Rank-
nullity theorem (without proof).

UNIT - HI EIGEN VALUES AND EIGEN VECTORS 12
Eigen values and eigen vectors of real matrices - Properties of eigen values and eigen vectors — Cayley-
Hamilton theorem — Diagonalization of real symmetric matrices ~ Reduction of quadratic form to
canomcal form.

10. 05. 2019 B. E. / B. Tech. Regulations 2019



Sona College of Technology Department of Mathematics

UNIT -1V MULTIVARIABLE CALCULUS 12
Functions of several variabies — Partial differentiation ~ Total derivative ~ Jacobians ~ Taylor's theorem
for function of two variables ~ Maxima and minima of function of two variables without constraints —
Constrained maxima and minima by Lagrange’s method of undetermined multipliers.

UNIT - ¥ MULTIPLE INTEGRALS 12
Double integrals - Change of order of integration — Change of variables from Cartesian 1o polar

coordinates ~ Area as double integrals in Cartesian coordinates ~ Triple integrals ~ Volume as triple
integrals in Cartesian coordinates.

Theory: 48 Hours
TEXT BOOKS:

Tutonal; 15 Hours Total: 60 Hours

1. T. Veerarajan, “Lincar Algebra and Partial Differential Fquations”, McGraw Hill Publishers, 14
Edition, 2018,

2. T Veerarajan, “Engineering Mathematics for Semesters 1 & 117, McGraw Hill Publishers, 17

Edition, 2019.
REFERENCE BOOKS:

1. S Lipschutz and M. L. Lipson, “'Lincar Algebra”, McCraw Hill Publishers. 6™ Edition, 2018.

2. E. Kreysaig “Advanced Engineening Mathematics”, Wiley Publishers, 10% Edition, Reprint,
2017

3. C Prasad and R Garg. “Advanced Engincering Mathematics”, Khanna Publishers, 1% Edition,
2018,

4. B. V. Ramana, “Higher Engineering Mathematics”, McGraw Hill Publishers. 29” Reprimt, 2017.

5. B.S Grewal, “Higher Engineering Mathematics”, Khanna Pablishers, 44 Edition, 2018,
P Nv & VTN
- - Ll \ L
Prof. 8. JAYABHARATHI Dr. M. RENUGA
Head { Depantment of Mathematics BoS - Chairperson
Sona College of Technology Science and Humanities
Salem - 636 G035 Sona College of Technology
Salem — 636005
10. 05, 2019 B. E./ B. Tech. Regulations 2019



Sona College of Technology, Salem Department of Sciences (Physics)

Course Code: U19PHY103B LT PC
Course Name: ENGINEERING PHYSICS 3003 100

(Common to I semester B.E. Computer Science and Engineering, Computer Science and
Engineering (Artificial Intelligence and Machine Learning), Computer Science and
Design & Mechatronics Engineering)

(CSE, CSE(AIML), CSB & MCT)

COURSE OUTCOMES:
At the end of the course, the students will be able to,

CO1 Discuss the dual nature of matter and radiation and the application of wave nature of
particles.

CO2 Describe the basic components of lasers.

CO3 Analyse the relation between arrangement of atoms and material properties.

CO4 Deduce Maxwell’s equations using the fundamentals of electromagnetism.

COS5 Elucidate the different modes of heat transfer.

CO / PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

COs, POs| PO1  |[PO2 | PO3 | PO4 POs | PO6 | PO7 P08 | PO9 |PO10 | POIl1 PO12 | PSO1 | PSO2
PSOs

Mapping

CO-1 3 2 |- - - - LR = . 2 e e 3
Co-2 3 2 |- - - - - - A 2 2 p 3
€0=3 | 3 2 |- - - , B R i 2 2 2 3
CcO-4 3 2 |- . 2 " = = e 7 2 2 = 3
CO0-5 3 B {on S s " = b= o 2 2 E 3

Unit 1 Quantum Physics 9

Origin of quantum mechanics — Limitations of classical theory - Dual nature of matter and
radiation.

Particle nature of radiation - Compton effect - Explanation based on quantum theory -
Expression for Compton shift (no derivation).

Wave nature of matter - de Broglie waves - Schrodinger’s time independent and time
dependent wave equations - Physical significance of wave function - Energy and wave
function of an electron trapped in one dimensional box. |
Application of wave nature of particles - Electron microscope - Comparison of dptical and

electron microscope - Scanning electron microscope - Limitations of electron microscope.-
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Unit 2 Lasers 9

Basic terms - Energy level - normal population - induced absorption (pumping) - population
inversion - meta stable state - spontaneous emission - stimulated emission.

Basic components of a laser - Active medium - pumping technique - optical resonator
Einstein’s theory - stimulated absorption - spontaneous emission and stimulated emission.
Types of lasers - Solid lasers ( Nd:YAG) - Gas lasers (CO, laser) - semiconductor laser
(homojunction and hetero junction laser)

Holography - Construction and reconstruction of hologram.

Unit 3 Crystal Physics : ' : 9

Importance of crystals - Types of crystals - Basic definitions in crystallography (Lattice —
space lattice - unit cell - lattice parameters — basis - crystallographic formula) - Seven crystal
systems and fourteen Bravais lattices — Lattice planes and Miller indices — Interplanar
distance - d spacing in cubic lattice - Calculation of number of atoms per unit cell - Atomic
radius - Coordination number and Atomic Packing factor for SC, BCC, FCC and HCP
Structures - Polymorphism and allotropy. ;

Crystal imperfections - Point, line and surface defects - burger vector.

Unit 4 Electromagnetism

Electrostatics - Electric field - Electric ﬁeld intensity — Field due to discrete and continuouz
charges — Electric lines of forces — Electric .ﬂux — Gauss’s law — Divergence of E —
Applications of Gauss’s law — Curl of E.

Magnetostatics — Magnetic fields — Magnetic Lorentz force — Force experienced by current
carrying conductor in magnetic field — Steady currents — Magnetic field due to steady current
- Biot - Savart Law - Straight line currents — Ampere’s circuital law — Divergence and curl of
B — Applications of Ampere’s circuital law - Comparison of Magneto statics. and
Electrostatics.

Unit 5 Thermal Physics 9

Heat and temperature - Modes of heat transfer (Conduction, convection and radiation) -
Specific heat capacity - thermal capacity and coefficient of linear thermal expansion.
Thermal conductivity - Measurement of thermal conductivity of good conductor - Forbe’s

PN NS ADves
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" method - Measurement of thermal conductivity of bad conductor - Lee’s disc method - Radial

flow of heat - Cylindrical flow of heat - Practical applications of conduction of heat.

Thermal radiations - Properties of thermal radiations - Applications of thermal radiations.

Lecture: 45, Tutorial: 00, Total: 45 Hours

Text Book:
1. M.N.Avadhanulu, ‘Engineering Physics’ S.Chand & Company Ltd, New Delhi (2015)

2. D. K. Bhattacharya, Poonam Tandon “Engineering Physics™ Oxford University Press
2017.
References: : _

I. Engineering Physics, Sonaversity, Sona College of Technology, Salem (Revised
Edition 2018 ).

2. B. K. Pandey and S. Chaturvedi, Engineering Physics , Cengage Leamning India Pvt.
Ltd., Delhi, 2019

3. Rajendran, V, and Marikani A, ‘Materials science” TMH Publications, (2004) New
Delhi.

4. Palanisamy' P.K, ‘Materials science’, SciTech Publications (India) Pvt. Ltd., Chennai,
Second Edition (2007)
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Professor of Physics
Head, Department of Sciences
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I SEMESTER (Common to BME and MECHATRONICS)
COURSE CODE U19CHE104G L TRE
COURSE NAME ENGINEERING CHEMISTRY 3003

Course outcome:

At the end of the course the students will be able to

CO1 Analyze the impurities of water, their removal methods and explain the conditioning
methods for industrial uses.

€02 OQutline the principles and applications of electrochemistry to engineering and technology.

CO3 Analyze the types of corrosion and describe the methods of corrosion control.

CO4 Discust the principle and applications of surface chemistry and catalysis in engineering
and technology. '

CO5 Describe the basics of nano chemistry, synthesis, properties and applications of nano
materials in engineering and technology.

CO / PO, PSO Mapping .
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Outcomes (POs) and Programme Specific Qutcome (PSOs) ;
|

COs, POs PO1 P02 | PO3 [ PO4[POS5|[PO6 | PO7 | POS [ PO9|PO10 |PO11 | PO12| PSO1] PSOZ |
PS0s Mapping { " . i
co-1 3 2 > |
Co-2 3 2 2
Co-3 3 3 2
co-4 3 3 2
co-5 3 3 2
UNIT I WATER TECHNOLOGY i . e 9

Introduction - Characteristics - hardness - estimation of hardness by EDTA method, alkalinity
and its estimation - Boiler feed water - requirements - disadvantages of using hard water in
boilers - internal conditioning (colloidal, phosphate, calgon and carbonate conditioning methods)
- external conditioning - zeolite process, demineralization process, desalination of brackish
water by reverse osmosis.

UNITII ELECTROCHEMISTRY 9

Electrode potential - Nernst Equation - derivation and problems based on single electrode
potential calculation - reference electrodes - standard hydrogen electrode - calomei electrode -
Ion selective electrode - glass electrode - measurement of pH - electrochemical series -
significance - electrolytic and electrochemical cells - reversible and irreversible cells - EMF -
measurement of emf - potentiometric titrations (redox - Fe’* vs dichromate) - conductometric
titrations (acid:-base - HCl vs NaOH).

30.06.2022 B.E /B.Tech Regulation 2019




Unit - III CORROSION AND CORROSION CONTROL 9

Chemical corrosion - Pilling-Bedworth rule - electrochemical corrosion - mechanism - galvanic
corrosion - differential aeration corrosion - factors influencing corrosion - corrosion control -
sacrificial anode and impressed cathodic current methods - corrosion inhibitors - protective
coatings - preliminary treatment - Paints constituents and their functions - surface conversion
coatings - Galvanizing and Tinning.

UNIT IV SURFACE CHEMISTRY AND CATALYSIS 9

Adsorption-types-physical and chemical adsorption - adsorption of gases on solids-adsorption
isotherms-Freundlich and Langmuir isotherms-adsorption of solutes from solution - applications
of adsorption-role of adsorption in catalytic reactions - basic principles in adsorption
chromatography - adsorption in pollution abatement (granular activated carbon and powdered
activated carbon) - catalysis-types - characteristics of catalysts - autocatalysis - definition and
examples.

UNIT V NANOCHEMISTRY 9

Basics - distinction between molecules, nanoparticles and bulk materials - size-dependent
properties - nanoparticles: nano cluster, nano rod, nanotube (CNT) and nanowire - Synthesis:
precipitation - thermolysis - hydrothermal - solvothermal - electrodeposition - chemical vapour
deposition - sol-gel technique - properties and applications of nano materials.

TOTAL: 45 HOURS

Text Books:

1. P.C.Jain and Monica Jain, "Engineering Chemistry” Dhanpat Rai Pub, Co., New Delhi, 2010
(15™ Edition).

2. T. Maruthavanan et al., “Engineering Chemistry”, Sonaversity, Sona College of Technology,
Salem, Revised Edition 2018.

Reference Books:

1. H.K. Chopra, A. Parmer, “"Chemistry for Engineers”, Narosa Publishing House, New Delhi,
110002, 2016.

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

3. B. Sivasankar “Engineering Chemistry” Tata McGraw-Hill Pub.Co.Ltd, New Delhi, 2008.

4. Ozin G. A. and Arsenault A. C., “Nanochemistry: A Chemical Approach to

Nanomaterials”, RSC Publishing, 2005. y
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Dr. C. Shanthi
HOD / Sciences
Dr.C.SHANTHI, M.Sc.M.E.PhOD,
Professor of Physics
Head, Department of Sciences
Sana College of Technology (Autonomous)
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UI9PPR105 PROBLEM SOLVING USING PYTHON PROGRAMMING 3 0 0 3
(Common 1o ADS, IT, CSE, ECE, EEE, BME, MCT, AML £ ch)
COURSE OUTCOMES
At the end of course, the students will be able to
Develop algorithmic solutions to simple computational problems
Write simple Python programs
Write programs with the various control statements and handiing strings in Python
Develop Python programs using functions and files
Analyze a problem and use appropriate data structures to solve it.

wd I —

o

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Qutcomes (POs) and Programme Specific Outcome (PSOs)
COs ['pO1 [ PO2 | PO3 | PO4 [ POS [ PO6 | PO7 [ POS | P09 [ PO10 | PO11 | POI12 | PSOL | PSO2
col]l 3 3 1 | 3 8 3.3 F 1 1 2 2 1 3 3 3
co2| 3 3 3 3 | 3. 1.2 1 1 1 1 1 3 3 3
Co3| 3 3 3 T 3143 |2 1 1 1 1 3 3 3
co4| 3 3 3 3 3 12 [ 32 1 1 2 1 3 3 3
cos5| 3 3 3 3 4 % 13 1 3 1 1 1 1 3 3 3
UNITI - ALGORITHMIC PROBLEM SOLVING 9

Need for computer languages, Algorithms, building blocks of algorithms {'srlatements, state,
control flow, functions), notation (pseudo code, flow chart, programming language), algorithmic
problem solving, simple strategies for developing algorithms (iteration, recursion).

UNIT I - BASICS OF PYTHON PROGRAMMING : 9
Introduction-Python Interpreter-Interactive and script mode -Values and types, variables,
operators, expressions, statements, precedence of operators, Multiple assignments, comments,
input function, print function, Formatting numbers and strings, implicit/explicit type conversion.

UNIT I - CONTROL STATEMENTS AND STRINGS - 9
Conditional (if), alternative (if-clse), chained conditional (if-clif-else). Iteration-while, for,
infinite loop, break, continue, pass, else. Strings-String slices, immutability, string methods and
operations.

UNIT IV - FUNCTIONS AND FILES 9
Functions - Introduction, inbuilt functions, user defined functions, passing parameters -
positional arguments, default arguments, keyword arguments, return values, local scope, global
scope and recursion. Files -Text files, reading and writing files.

— gD —=
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UNIT V - DATA STRUCTURES: LISTS, SETS, TUPLES, DICTIONARIES 9
Lists-creating lists, list operations, list methods, mutability hist functions, searching and sorting,
Sets-creating sets, set operations. Tuples-Tuple assignment, Operations on Tuples. lists and
tuples, Tuple as return value- Dictionaries-operations and methods, Nested Dictionartes.

TOTAL: 45 HOURS

TEXT BOOK
1. Reema Thareja, "Problem Solving and Programming with Python™, Oxford University
Press, 2018.

2. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist™", 2nd edition,
Updated for Python 3, Shroff/O‘Reilly Publishers, 2016
(http://greenteapress.com/wp/think- python/)

REFERENCES
1 Ashok Namdev Kamthane, Amit Ashok Kamthane, “Programming and Problem Solving
with Python” , Mc-Graw Hill Education, 2018.
2. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Introduction to Programming in
Python: An Inter-disciplinary Approach”, Pearson India Education Services Pvt. Ltd.,

2016.

3. Timothy A. Budd,” Exploring Python”, Mc-Graw Hill Education (India) Private Ltd.,
2015. :

4. Kenneth A. Lambert, “Fundamentals of Python: First Programs”, CENGAGE Learning,
2012.

S. Charles Dierbach, “Introduction to Computer Science using Python: A Computational
Problem Solving Focus”, Wiley India Edition, 2013.
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COURSE CODE U19EGR106 : LTPC
COURSE NAME ENGINEERING GRAPHICS 56 573

Course OQutcomes

Upon completion of this course the students will be able to

CO1 Predict the construction of various curves in civil elevation, plan and machine
. components.
CO2 Analyze the principles of projection of various planes by different angle to project
points, lines and planes.
CO3 Draw the principles of projection of simple solid by the axis is inclined to one
reference plane by change of position method.
CO4 Analyze the interior details of complex components, machineries by sectioning the
solid body. Study the development of surfaces for prisms and pyramids.
CO5 Draw the projection of three dimensional objects representation of machine structure
and explain standards of orthographic views by different methods.
CO / PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
Programme Outcomes (POs) and Programme Specific Qutcome (PSOs)
COs, POs PO1|PO2 | PO3| PO4| PO5| PO6| PO7| POB| PO92(PO10 |PO11 | PO12| PSO1| PSO2
PSOs Mapping l
Co1 34 2] 2 w2 f x4 ] gl 3 2 2 3 2 2
co2 3L ) 2 1] 2 1 1 t] 3 2 2 3 2 2
co3 321 2l 2 2t 4Lt 31 2 21 31 21 @2
coa 3+ 21 21 21 2] a1 L1 44 3 2 2 3 2 2
cos 31 24 2y @y albaica k3l 21 271 85 21 2
CONCEPTS AND CONVENTIONS (Not for Examination) L3PO

Importance of graphics in engineering applications, Use of drafting instrument, BIS

conventions and specifications - Size, layout and folding of drawing sheets, Lettering and

dimensioning.

COMPUTER AIDED DRAFTING (Not for Examination) L3PO

Importance 2d Drafting, sketching, modifying, transforming and dimensioning.

Sona Callege of Technology Department of Mechanical Engineening Page 2of5
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UNIT I PLANE CURVES (Manual drafting) L4P2
Curves used in engineering practices Conics - Construction of ellipse - Parabola and
hyperbola by eccentricity method - Construction of cycloid - construction of involutes of

square and circle - Drawing of tangents and normal to the above curves.

UNIT II PROJECTION OF POINTS, LINES AND PLANE SURFACES Le#3
(CAD Software)

Projection of points - Projection of straight lines located in the first quadrant -

Determination of true lengths and true inclinations - Projection of polygonal surface and

circular lamina‘dnclined to one reference planes.

UNIT III PROJECTION OF SOLIDS L9P3
(CAD Software)

Creation of 3D CAD models of pyramids, prisms and solids of revolutions - Sectional views.-

(Not for Examination) '

Projection of simple solids like prisms - pyramids - cylinder and cone when the axis is

inclined to one reference plane by change of position method.

UNIT 1V SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES _ L9P3
(CAD Software) '

Sectioning of simple solids like prisms - pyramids, cylinder and cone in simple vertical

position by. cutting planes inclined to one reference plane and perpendicular to the other,

(Obtaining true shape of section is not reéui‘red). Development of lateral surfaces of simple

and truncated solids - Prisms - pyramids - cylinders and cones.

UNIT V CONVERSION OF ISOMETRIC VIEWS TO ORTHOGRAPHIC VIEWSL9P 3
(Manual drafting) ;
Representation of three dimensional objects - General Principles of Orthographic projection
- Need for importance of multiple views and their placement - First angle projection -
; layout of views - Devélopin'g visualization skills through free hand sketching of multiple

views from pictorial views of objects.

Sona College of Technology Department of Mechanical £ngineering Page 3of &5
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Total N_umber of hours: 60

Learning Resources
Text Books
1. P. Suresh et al., "Engineering Graphics and Drawing”, Sonaversity, Sona College of
Technology, Salem, Revised edition, 2012.
2. K.V. Natarajan Engineering Graphics by, Chennai, 17th edition 2003.
Reference Books
1. Dhananjay A. Jolhe, Engineering Drawing with an introduction to AutoCAD, Tata
McGraw Hill Publishing Company Limited, 2008.
2. Basant Agarwal and Agarwal C.M., Engineering Drawing, Tata McGraw Hill Publishing
Company Limited, New Delhi, 2008.
3. K. R. Gopalakrishnana, Engineering Drawing (Vol. I & IT), Subhas Publications, 1998.
4. Bertoline & Wiebe fundamentals of graphics communication III edition McGrawhill
2002.
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UI9PCLI08B | PHYSICS AND CHEMISTRY LABORATORY
| [Fov CSE o« McT] L

Course OQutcomes

00 2] 1|

After successful completion of this course, the students should be able to

CO1: | Apply the principles of Optics, Thermal Physics, Electricity and Elasticity to determine the

Engineering properties of materials.

CO2: | [dentify hardness and suggest the quality of water suitable for domestic purpose and analyze |

the concentration of carbonate, bicarbonate and hydroxide preserit in the given sample of
waler.

CO3: | Determine the resistivity of the given copper turn used for house hold applications and

determine the amount of pH of house hold water sample and suggest the remedial measures.

Pre-requisite: Capable of using Screw guage, Vemier calliper, Travelling microscope and

Spectrometer
CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
COs PO|P | PO | PO | PO | PO | PO PO1 | POI
POl P09 POI12 | PSOI1 | PSO2
2 103}.4 5 6 7 4B 10 1
CO1 3 1 1 1
Cco2 3 1 1 1

Course Assessment methods

Pireet = - Indirect

Mean of 1™ half of Experiment (10) | Quiz on 2%half (5) Course

30.06.2022 ; B.E / B.Tech Regulation 2019
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