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DEPARTMENT OF MECHATRONICS
GROUPING OF COURSES
HUMANITIES AND SOCIAL SCIENCES COURSES (HS)

S.No. Ciiie Coitact Instruction
Course Title Category - Hours/Week (&
Code Hours
L |T B
1 19HSS01 | Business English HS 3 2 0 0 2
English Communicative Skills
2 19HSS02 Laboratory HS 2 0 0 2 1
I19HSS03 | Life Skills and Workplace
3 Fsychology p HS 3 210/ 0| 2
4 19HSS04 Eechmcal English For HS 3 ’ 0 0 2
ngineers
19HSS05 | Communicative English for
5 Enginsers & HS 3 2101 0 2
6 I9HSS06 | Bagics of Japanese Language HS 3 2 0 0 2
7 I9HSS07 | Basics of French Language HS 3 2 0 0 2

BASIC SCIENCES COURSES (BS)

Instruction
Hours/Week
S. No. |Course Code Course Title Category (i;):l:i:t
L T P C
1. 19BSS01 Engineering Physics BS 4 3 0 0 3
Physics and Chemistry
2 19BSS02 Laboratory BS 2 0 0 2 1
3. 19BSS03 | Bio and Nanomaterials Sciences BS 4 3 0 0 3
4. 19BSS04 | Material Sciences BS 4 310 0] 3
5 19BSS05 Ehygxcs for Mechanical BS 4 3 ol o 3
ngineers
6. 19BSS11 Engineering Chemistry BS -+ 3 0 0 3
7 19BSS12 ]énv!ronrr_iental Science and BS 4 3 0 0 3
ngineering
8. 19BSS13 Organic Chemistry BS 4 3 0 0 3
9. 19BSS14 | Physical Chemistry BS 4 3/ 0] of 3
10. 19BSS15 | Applied Chemistry BS 4 3 0 0 3
11. 19BSS16 Organic Chemistry Laboratory BS 3 0 0 3 1
12. 19BSS17 | Physical Chemistry Laboratory BS 3 0 0 3 1
13. 19BSS21 | Algebra and Calculus BS 5 3 (1] 0| 4
Differential Equations and
14. 19BSS22 Vector Analysis BS 5 3 1 0 4
Transform and Partial
L3 1983523 Differential Equations BS 2 3 . 0 4
16. 19BSS24 | Discrete Mathematics BS 5 3 1 0 4




Programme Code & Name: MZ & B.E-Mechatronics Engineering

17, 19BSS25 | siatistical and Queuing Model BS 5 301 0
18. | 19B5526 | Numerical Methods BS 5 3 (1o
19BSS27 | Probability and Random
19. - BS 5 3 1 0
20. 1985528 Statistic and Numerical Methods BS 3 3 1 0
GENERAL ENGINEERING SCIENCE COURSES (GES)
Instruction
Hours/Week
S. No. | Course Code Course Title Category (i_;)ntact
ours
L |T| P
Programming for Problem GES
1. 19GESO1 Solving Using C 3 3 0 0
5. 19GES02 Programmmg for Problem GES 3 3 0 0
Solving Technique
3. 19GES03 | Programming in C Laboratory Gk 3 0 0 3
4 19GES04 Programming in C and Python GES 3 0 0 3
Laboratory
& 19GES05 | Electrical and Electronic Sciences gEs 3 3 0 0
6. 19GES06 M_echamcal and Building GES 3 3 0 0
Sciences
7 19GES07 Computer Aided Drafting GES 3 0 0 3
Laboratory
; GES
8. 19GES08 | Python Programming 3 3 0 0
Programming i h
9. 19GES09 | Frogrmming n Eython GEB 3 0| of 3
Laboratory
; GES
10. 19GES10 | Soft Skills Laboratory 3 0 0 3
11. 19GES11 | Electronic Devices GBS 3 3 0 0
- ’ GES
12. 19GES12 | Electronic Simulation Laboratory 3 0 0 3
13. | 19GESI3 | Electric Circuits GBS 3 20 1] o
— GES
14. 19GES14 | Electric Circuits Laboratory 3 0 0 3
; GES
15. 19GES15 | Manufacturing Process 3 3 0 0
facturing P
16. 19GEs16 | Manufaciuring Process e 3 0] 0] 3
Laboratory
17, 19GES17 M_echanlcal and Building GES 3 0 0 3
Sciences Laboratory
18. 19GESI18 | Construction Materials GES 3 3 0 0
. X GES
19. 19GES19 | Concepts in Product Design 3 3 0 0
2
20, | I9GES20 | penewable Energy Sources | GEs 3 310l o0
~ O\
A
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21. 190E521 Electrical Drives and Control GES 3 3 0 0
2. 19GES22 Electrical Drives and Control GES 3 0 0 3
Laboratory
23, 19GES23 Analog and digital communication GES 3 3 0 0
24 19GES24 Ilgigi'tal Principles and System GES 3 3 0 0
esign
25, 19GES25 Dlglltal Principles and System GES 3 0 0 3
Design Laboratory
26. LHalnal Engineering Drawing GES 4 1 0| 3
gy, | OESLI Engineering Geology GES 3 300 0
28. IRORS2R Engineering Mechanics GES 4 3 1 0
PROFESSIONAL CORE (PC)
Instruction
< Hours/Week
NS ’ Cé):;:c Course Title Category C}g::i:t
0. L T |
1 19MZCO1 | Applied _hydraullcs and PC 3 3 0 0
pneumatics
= z z
5 19MZCO02 | Fluid Mechamcs and PC 4 2 ) 0
Machinery
3. Izt Manufacturing Technology PC 3 3 0 0
4. ToMzCHs Digital Electronics PC 3 3 0 0
19MZCOS | Fluid mechanics and
& Machinery Laboratory e 2 0 g 2
6. 19MZCG6 | Manufacturing Technology PC 5 0 0 ’
Laboratory
7 19MZCO07 | Digital Electronics PC 5 0 0 2
Laboratory
C
8. EOMIZCEE Control System Engineering PC 3 3 0 0
(
9. ishiatis Strength of Materials PC 4 2 2 0
10. I Metrology and Measurements PC 3 3 0 0
19MZC11 | Computer Aided Design and
11. Maruichiting PC 3 310 |0
i3, | lomzcts | Mieroprocessors and PC 3 3 1o |o
Applications
13, 19MZC13 | Strength of Materials PC 2 0 0 ’
Laboratory
14. DR Microcontroller Laboratory PC 2 0 0 2
19MZC15 | Assembly Drawing and
W Modeling Laboratory PE " =2, a f 0 2

LAY
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16. 19MZC16 | Dynamics of Machines PC 4 2 2 0
17. 19MZC17 | Power Electronics PC 3 3 0 0
18. 19MZC18 | Design of Machine Elements PC 4 2 2 0
19. 19MZC19 | Principles of Robotics PC 3 3 0 0
20, 19MZC20 Robotics and Machine Vision PC 3 3 0 0
System
19MZC21 | Dynamics of Machines
21, Laboratory PC 2 0 0 2
22, loMzCa Power Electronics Laboratory PC 2 0 0 2
23. 19MZC23 | Micro Controller and PLC PC 3 3 0 0
24, | 19mzcoy | Seasorsand Signal PC 3 3 1o |o
Processing
25. 19MZC25 | Automation System Design PC 3 3 0 0
Sensors and Signal
26. 19MZC26 Processing Labatatnty PC 2 0 0 2
27. 19MZC27 | Field and Service Robotics PC 2 3 0 0
PROFESSIONAL ELECTIVES (PE)
Instruction
S. Course . ) Contact B e
Course Title Category
No. Code Hours
L T P
1. 1oMzgo] | ‘dvanced Machining PE 3 300
Processes
2. 19MZEQ2 Total Quality Management PE 3 3 0 0
3 19MZE02 Principles of Management PE 3 3 0 0
4. 19MZE04 Automotive Electronics PE 3 3 0 0
5. 1OMZEOS Advan;ed Microprocessors PE 3 3 0 0
and Microcontrollers
6. 19MZE06 System Software PE 3 3 0 0
7. 19MZE07 Automobile Engineering PE 3 3 0 0
8. 19MZE08 Intellectual Property Rights PE 3 3 0 0
i 1
9 19OMZE09 Desngp .of Pressure Vessel PE 3 3 0 0
and Piping
10. 19MZE10 Lean Manufacturing 0 0

&30 ..,V,.: P
MUTHAY,
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1. jongzyy | Imdustdal Desig gng PE 3 3] 0] 0 3
Applied Ergonomics
i3, | igwnizRig | Process Flaningand Cost PE 3 300 o] 3
Estimation
13. 19MZE13 Operations Research PE 3 3 0 0 3
14. 19MZE 14 VLSI Design PE 3 3 0 0 3
15. 19MZEI15 Virtual instrumentation PE 3 3 0 0 3
Artificial Intelligence for
16. 19MZE 16 Robotics PE 3 3 0 0 3
17. | 1omzery | Spesial Machines gnd PE 3 3l o] o] 3
Controllers
18. 19MZE18 Advanced Control Systems PE 3 3 0 0 3
Foundation Skills in
19. 19MZE19 Integrated Product PE 3 3 0 0 3
Development
20, | 1omzEze | Meintenance and Safeey PE 3 30 0] o] 3
Engineering
EMPLOYABILITY ENHANCEMENT COURSES (EEC)
c Instruction
ST ont Hours/Week
1\?(') (&L)l:ize Course Title Cangory act c
: Hou L T P
s
19MZS01 Project work Phase —I EEC 6 0 0 6 3
19MZS02 | Project work Phase -I1 EEC 20 0 0 20 10
1oNzeny | auesdad o EEC | 2 o | o] 2] 1
/Internship
19MZS04 Inter Disciplinary Project EEC 3 0 0 3 1
19MZS05 Constltytlon of l_ndla and EEC 3 3 0 0 0
professional Ethics
Essence of Indian Traditional
19MZS06 Knowledge EEC /3 3 0 0 0
SV
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COURSE COMPONENT SUMMARY

_— Subject Credits per Semester Credits | AICTE
Area Total Credits
I I m | 1v \Y% VI | VI VIII
1. HS 3 2 - - - - - - 5 12
2; BS 10 11 4 4 - - - - 29 24
GES 9 i 3 - - - - - 19 27
4. PC - - 15 18 17 10 3 - 63 58
5, PE - - - - - 3 9 6 18 18
6. OE - - - - 3 6 3 3 15 09
7. EEC - - - - - 1 3 10 14 15
Total 22 20 22 22 20 20 18 19 163 163

i Ene ring
COLLEGE

AKRKAL Dist.
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MUTHAYAMMAL ENGINEERING COLLEGE
(An Autonomous Institution)

(Approved by AICTE & Affiliated to Anna University),

RASIPURAM - 637 408

CURRICULUM
UG
R -2019

Department Mechatronics Total Credit: 163
Programme B.E
SEMESTER - 1
Hours/ :
1\811. CC():;se Cattise Nasme Week Credit Cl-clmtact
0. e L | Tl P C ours
THEORY
1; 19HSS01 Business English 21 0| 0 2 2
2 19BSS21 Algebra & Calculus 31110 4 4
3. 19BSSC1 Engineering Physics 310([0 3 3
4. 19BSS11 Engineering Chemistry 31010 3 3
5. 19GES02 Programming for Problem Solving Techniques | 3 | 0] 0 3 3
6. 19GES05 Electrical and Electronics Sciences 31010 3 3
PRACTICAL
7 19GES07 Computer Aided Drafting Laboratory 0| 0] 4 2 4
8 19GES04 Programming in C & Python Laboratory 0] 0] 3 1 3
9 19HSS02 English Communicative Skills Laboratory 0] 0] 3 1
Total Credits 22 28
MUTHAYAMMAL ENGINEEI.UN.G COLLEGE CURRICULUM
(An Autonomous Institution) UG
(Approved by AICTE & Affiliated to Anna University), R -2019
RASIPURAM - 637 408
Department Mechatronics
Programme B.E.
SEMESTER - 11
Hours/ z
1\SIl. Cé):cll‘se Cowies Nami Week Credit Cl;ntact
0. e iTTl P C ours
1 19HSS03 Life Skill Psychology and Ethics 21 0] 0 2 2
2, 19BSS22 Differential Equations and Vector Analysis 3120 4 5
3. 19BSS03 Bio and Nano Material Sciences 3100 3 3
4, 19BSS12 Environmental Science and Engineering 3100 5 3
5. 19GES19 Concepts in Product Design 31 0[]0 3 3
6. 19GES15 Manufacturing Processes 31010 3 3
PRACTICAL
7 19BSS02 Physics and Chemistry Laboratory 002 1 2
8 19GES16 Manufacturing Processes Laboratory 0|03 1 3
Total Credits 20 24

n\.l‘/
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MUTHAYAMMAL ENGINEERING COLLEGE

>
| (An Autonomous Institution) CURRICULUM
(Approved by AICTE & Affiliated to Anna University), UG
Jixve 730 ] RASIPURAM - 637 408 R-2019
Department Mechatronics
Programme B.E.
SEMESTER - I1I
Hours/ .
1\S]L Cgu;se e Ny Week Credit C}(]mta“
o. ode L] T] P C ours
THEORY
1. 19BSS23 Transform and Partial Differential Equations 31110 4 4
2. 19MZCO01 Applied hydraulics and pneumatics 310]0 3 3
3. 19GES21 Electrical Drives and Control 3100 3 3
4, 19MZC02 Fluid Mechanics and Machinery 21210 3 4
5. 19MZCO03 Manufacturing Technology 31010 3 3
6. 19MZC04 Digital Electronics 31 0] 0 3 3
PRACTICAL
7 19MZCO0S Fluid mechanics and Machinery Laboratory 0] 0| 2 1 2
8 19MZC06 Manufacturing Technology Laboratory 0 0| 2 1 2
0 19MZCO07 Digital Electronics Laboratory 0ol 0 1 2
Total Credits 22 26
:b’ MUTHAYAMMAL ENGINEE].(IN.G COLLEGE CURRICULUM
\.f‘ (An Autonomous Institution) uG
(Approved by AICTE & Affiliated to Anna University), R-2019
RASIPURAM - 637 408
Department Mechatronics
Programme B.E.
SEMESTER - IV
Hours/ :
gl. Cé)u;se CRorie N Week Credit CI;mtact
o. ode LT Tl P C ours
1. | 19BSS28 Statistics and Numerical Methods 31 1] 0 4 4
2. | 19MZC08 Control System Engineering 3/0]0 3 3
3. | 19MZC09 Strength of Materials 2 (2|0 3 4
4. | 19MZC10 Metrology and Measurements 31010 3 3
5.1 19MZC11 Computer Aided Design and Manufacturing 3|0|0 3 3
6. | 19MZC12 Microprocessors and Applications 31010 3 3
PRACTICAL
7 19MZCI13 Strength of Materials Laboratory 0| 0f 2 1 2
8 19MZC14 Microcontroller Laboratory 0| 0 2 1 2
9 19MZC15 Assembly Drawing and Modeling Laboratory 0| 0] 2 1 2
22 26
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> MUTHAYAMMAL ENGINEERING COLLEGE
: (An Autonomous Institution) CURRICULUM
(Approved by AICTE & Affiliated to Anna University), UG
RASIPURAM - 637 408 R -2019
Department Mechatronics
Programme B.E.
SEMESTER - V
Hours/ :
13:; Cg:g:e Course Name Week Credit Cl_([):l::?
' L| T| P C
1. 19MZC16 Dynamics of Machines 212]0 3 4
2. 19MZC17 Power Electronics 3/0|0 3 3
3. 19MZC18 Design of Machine Elements 2121|0 3 4
4. 19MZC19 | Principles of Robotics 3(0(|0 3 3
5. 19MZC20 | Robotics and Machine Vision System 3/0(|0 3 3
6. 21MZE** OPEN ELECTIVE-I 31 0] 0 3 3
PRACTICAL
7. 19MZC21 Dynamics of Machines Laboratory 0] 0| 2 1 2
8. 19MZC22 Power Electronics Laboratory 0| 0f 2 1 D
Total Credits 20 24
b MUTHAYAMMAL ENGINEE]}IN_G COLLEGE CURRICULUM
(An Autonomous Institution) UG
Sa— (Approved by AICTE & Affiliated to Anna University), R -2019
RASIPURAM - 637 408
Department Mechatronics
Programme B.E.
SEMESTER - VI
Hours/ ;
131. C((:)ucll'se Cithite Rinmie Week Credit C};mtact
o. ode LT T P C ours
1. 19MZC23 Micro Controller and PLC 3101]0 3
2 19MZC24 Sensors and Signal Processing 31010 3 3
3 19MZC25 | Automation System Design 3100 3 3
4. 19MZE** PROFESSIONAL ELECTIVE -I 310 0 3 3
5 JgraRRN OPEN ELECTIVE-II 3100 3 3
6. 1g%kxE OPEN ELECTIVE-III 310] 0 3 3
PRACTICAL
6 19MZC26 | Sensorsand Signal Processing Laboratory 0| 0f 2 1 2
7 19MZS04 Interdisciplinary Project o 0 3 1 3
M"/ Total Credits 20 23

18, RAMAKKAL Dist.




Programme Code & Name: MZ & B.E-Mechatronics Engineering

> MUTHAYAMMAL ENGINEERING COLLEGE
(An Autonomous Institution) CURRICULUM
= (Approved by AICTE & Affiliated to Anna University), UG
[:5rs 7000 | RASIPURAM - 637 408 R-2019
Department Mechatronics
Programme B.E.
SEMESTER - VII
Hours/ :
ﬁ:)' Cg:;:e Course Name Week Credit C};’:t?Ct
g L[ T[ P| C MES
THEORY
1. 19MZS06 Essence of Indian Traditional Knowledge 30310 0 6
2. | 19MZC27 Field and Service Robotics 31 0|0 3 3
3. |OMZE*3* PROFESSIONAL ELECTIVE -1I 31 0l o 3 3
4, 19MZE** PROFESSIONAL ELECTIVE -I1I 31010 3 3
5. | 19MZE** PROFESSIONAL ELECTIVE -1V 31010 3 3
6 1 9%H*%x OPEN ELECTIVE-IV 31 0 0 3 3
PRACTICAL
6 19MZS01 Project work Phase —I 0] 0 6 3 6
Total Credits 18 27
MUTHAYAMMAL ENGINEEI.{IN'G COLLEGE CURRICULUM
(An Autonomous Institution) UG
(Approved by AICTE & Affiliated to Anna University), R-2019
RASIPURAM - 637 408
Department Mechatronics
Programme B.E.
SEMESTER - VIII
Hours/ Credi
g:}' C(? u:j'se Course Name Week t C};’St?:t
. ode L T P C u
1. | 19MZS05 Constitution of India and Professional Ethics 31 0| 0 0 3
2. 19OMZE** PROFESSIONAL ELECTIVE -V 31 0l 0 3 3
3. | 19MZE** PROFESSIONAL ELECTIVE -VI 3100 3 3
L OPEN ELECTIVE-V 31010 3 3
PRACTICAL
5. 19MZS02 Project work Phase -II 0| 0] 20 10 20
—_— Total Credits 19 32
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19HSS01 BUSINESS ENGLISH LT PC
2 0 2

COURSE OBJECTIVES

e To make effective communication in business situations.

e To use English accurately, appropriately and fluently in different situations (academic, social
and professional) and familiarize themselves with all speech sounds in English

e To inculcate the effective email writing skills for better business communication.

e To ensure that learners to understand the fundamentals of Business writing and interviews.

e To prepare for and participate in presentations on business topics.

COURSE OUTCOMES
e Employ strategies to be a successful employee or employer in the workplace.
e Write cohesively and coherently and flawlessly avoiding grammatical errors, using a wide
vocabulary range, organizing their ideas logically on a topic.
e Able to use electronic technology in business communication

e Understanding of lectures, talks and interviews on business topics delivered by authentic

business specialists
e Use the phrases and sentences clearly in their written communication

UNIT I COMMUNICATION AND BUSINESS ENGLISH 6

Communication meaning — Objectives — Importance — Process of Communication — Barriers tocommunication —
Effective Communication - Make up sentences- the text about business- Business Operations- conversation -
giving sentences unity-arranging sentences for clarity- Accent on positive Language - Coherence- Transitional

words
UNIT 11 GRAMMAR & VOCABULARY 6

Phrases & Clauses- Kinds of Sentences - Types of sentences and sentence patterns — GRE Vocabulary — Prefix
& Suffix - Synonyms - Antonyms - Word Formation- Error Spotting- Sentence Correction- Word Analogy-
Idioms and Phrases- Direct and Indirect Speech- ‘If* Conditionals

UNIT III WRITING CV AND LETTER OF APPLICATION 6

Writing for communicative purposes [Letters — official and personal, Messages / Notices, Reports , Emails,
Advertisements , Structure of the Sales Letter- Letter of Authorization- Letter of Recommendation.-Application
for a job (covering letter and CV) - Creative Writing ( Stories, Poems,Dialogues )

UNIT IV JOB INTERVIEWS AND RECRUITMENT 6

Job Interviewing- appearance and body language - Attending interviews -Public Speaking and Oral Reporting-
Overcome Nervousness- Making Formal Speech-Use of Voice- Using Telephone -Use of Visual Aids-
Interviewing People-Recruitment - Asking for Information- Asking for Action- Orders- Inquiries about people-
claims —Refusing Request- Adjustment Refusals- Credit Refusal- Text Types - Academic Writing [ Paragraphs ,

Essays ]
UNITV PRESENTATION AND GRAMMAR USAGE 6

Presentation — Types and Importance of Presentation — Standards of Punctuation — Apostrophe,Brackets, Colon,
Comma etc...Standards for Grammar-" Adjective-Adverb fusion, Subject-Verb Agreement, Dangling
Modifier, Parallelism. nﬂ*}m

Chairman-Board of Studigs TOTAL HOURS: 30 Hours
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TEXT BOOKS:
Y f
SLNo | Author(s) Title of the Book Publisher gl
Publication
i Lesikar, Basic Business 1 Canadian Edition 1993
' Bamford Communication” (IRWIN DORSEY),
Von Hoffmann Press,
2. Simon English For Business Cambridge University 2008
Sweeney Press
REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher Year of
Publication
‘ English For Department of English,
L. Mindscapes Technologists and Anna University, 2012
Engineers Chennai,
9. Rutherford, J Basic Communication Pearson New Delhi. 2001
Andrea. Skills for Technology.
3, Viswamohan, English for Technical Tata McGraw-Hill, 2008
Aysha. Communication New Delhi.
4 Aspinall Tricia, Test your Business Cambridge University 2003
' Bethell George. Vocabulary in Use. Press
5. Cambridge BEC 1, 3. Cambridge University 2001
ESOL. Press,

Vibin
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19HSS02 ENGLISH COMMUNICATIVE SKILLS LABORATORY LT PC

00 2 1

COURSE OBJECTIVES

e To instill the basic communication concepts to enhance students’ communication skills
through various lab sessions.

To understand the importance of listening and speaking in language acquisition process

e To speak English accurately, appropriately and fluently in different situations (academic,
social and professional) and familiarize themselves with all speech sounds in English

e To help students develop the ability to communicate effectively in spoken English and

develop their soft skills and interpersonal skills.

e To increase employability by developing students’ communication skills in English.
COURSE OUTCOMES
e Speak clearly, confidently, comprehensibly, and communicate with one or many listeners
using appropriate communicative strategies.
e Write cohesively and coherently and flawlessly avoiding grammatical errors, using a
wide vocabulary range, organizing their ideas logically on a topic.
e Read different genres of texts adopting various reading strategies.

e Listen/view and comprehend different spoken discourses/excerpts in different accents

e Communicate with others confidently

UNIT I FORMAL & INFORMAL CONVERSATION PRACTICE

Role Play conversations - with family members, neighbours, friends, relatives etc. Simple -expressions -
agreeing / disagreeing, persuading, wishing, consoling, advising, arguing, expressing opinions etc.-
Professional dialogues with superiors - Conversation with different professionals in government and corporate
Offices, Official Meetings, educational Institutions, (At the railway junction, malls, post office, bank) etc-
every day usage of English

UNIT II ORAL REVIEW, RADIO SHOW & NARRATIVE TECHNIQUES
Oral review of books - Presentation of various radio programs like news, announcements, advertisements,

entertainment programs etc. as a team activity. Understanding the basic narrative techniques - Narrating short
stories. Narrating real life experiences, Oral interpretation of charts, tables, graphs.

UNIT III RESUME / LETTER WRITING
Preparation of resume - structure — Types of resume — writing the vision statement — Objectives — Types of

Letter — Job Application — accepting / declining a Job offer.

UNIT IV PRESENTATION SKILLS & GROUP DISCUSSION

Elements of effective presentation — Structure of a presentation — Speech acts - effective use to presentation
tools - Audience analysis — Preparing the PPT slides - Video samples- Importance ofGD — in the selection
process - Structure of a GD — Moderator — led and other GDs - Strategies inGD — Team work - Body
Language - Mock GD -Video samples

UNITV INTERVIEW SKILLS
Kinds of interviews — one to one, group interview, telephone interview, online interview, stress interview -

Required Skills — Corporate culture — Mock interviews-Video samples.

TEXT BOOKS:
: ) Year of
SL.No Author(s) Title of the Book Publisher .
Publication
1 Sobapa S Commumcat.lon and /x . Publications, 2016
Manivannan.R and Soft Skills (7 Sivakasi.
Immanuel. G, i T oA |
Chatrman- arft 07 oLul
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REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher Year of
Publication
1 Anderson, P.V. Technical ¥ baaso ,Edltlon’ 2007
Communication New Delhi
2 Rizvi, Ashraf. M Effective Technical Tata McGraw-Hill, 2005
Communication New Delhi
; ) ; iy Foundation Books,
3. Dutt, Kiranmai P and Basic Communication New Delhi. 2007

Geetha Rajeevan

Skills .
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19HSS03 LIFE SKILLS AND WORKPLACE PSYCHOLOGY LT PC
2.0 0 2

COURSE OBJECTIVES:

To inculcate critical thinking process and to prepare them on problem solving skills.

To enable learners to perform in a team.

To learn leadership qualities and practice them.

To make the learners to use grammar error free sentences.

To introduce the essentials of psychology at workplace and gain insights about work place
behavior

COURSE OUTCOMES:

e Able to think critically on a particular problem.

e Able to do good performance in a team.
Able to become an effective leader.
Write cohesively and coherently and flawlessly avoiding grammatical errors, using a wide
vocabulary range, organizing their ideas logically on a topic.

e Students will be able to classify and utilize their knowledge In Psychology in the process of
employment

UNIT I CRITICAL THINKING & PROBLEM SOLVING 6

Creativity, Lateral thinking, Critical thinking, Multiple Intelligence, Problem Solving, Six thinking hats Mind
Mapping & Analytical Thinking.

UNIT 11 TEAMWORK 6
Groups, Teams, Group Vs Teams, Team formation process, Stages of Group, Group Dynamics, Managing Team
Performance & Team Conflicts.

UNIT 11 LEADERSHIP SKILLS 6
Leadership, Levels of Leadership, Making of a leader, Types of leadership, Professional Etiquette — Prevention of
Sexual Violence and Misconduct on Campus.

UNIT 1V GRAMMAR & VOCABULARY 6
Single Word substitutes — verb patterns- use of dialogue writing - tenses — voices — use of conditionals —
comparative Adjectives (affirmative and negative) — expanding— nominal compounds — articles — use of prepositions
- phrasal verbs — British and American vocabulary — error detection — abbreviations and acronyms - Instruction -
Recommendation.

UNIT V WORKPLACE PSYCHOLOGY 6

Nature and Development of Industrial/Work Psychology - Employee Selection Techniques, Fair Employment
Practices Recruitment- Biographical Information, Interviews, References & Letters of Recommendation Job
Analysis- Types, Newer Developments.

A TOTAL HOURS: 30 Hours
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TEXT BOOKS:
" . Year of
SL.No Author(s) Title of the Book Publisher L.
Publication
1. | Matthewman, L., Rose, Work Psychology Oxford University 2009
A. & Hetherington, A Press, India.
2. Dr.K.Ravikanth Roa , Life skills Education Neel Kamal 2016
Dr. P. Dhinakar
REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher Year of
Publication
L. Larry James The First Book of Life Fiinst Bition; 2016

Skills Embassy Books

irst Edition;
2, Shalini Verma Development of Life Skills bR, sl 2014
: : Chand (G/L) &
and Professional Practice

Company
3. Viswamohan, Aysha. English fgr T_echmcal Tata McG.raw-Hﬂl, 2008
Communication. New Delhi.
Landy, F. ]. & Conte, J. Work in the 215" Century: Wiley India: New
4. M An Introduction to Deliuis 289 B i 2010
Industrial and e It
Organizational Psychology.
& Schultz, D. & Schultz, | Psychology and Work Pearson Education : 2002
S.E Today New Delhi.
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19HSS04 TECHNICAL ENGLISH FOR ENGINEERS L TPC
2 002
COURSE OBJECTIVES
e To enable learners of Engineering and Technology develop their basic communication skills in
English.
e To emphasize specially the development of speaking skills amongst learners of Engineering and
Technology.

e To ensure that learners use the electronic media such as internet and supplement the learning
materials used in the classroom.

e Toinculcate the habit of reading and writing leading to effective and efficient communication.

e To make the learners to use the phrase and clauses error free.

COURSE OUTCOMES
e Speak clearly, confidently, comprehensibly, and communicate with one or many listeners using

appropriate communicative strategies.

e Write cohesively and coherently and flawlessly avoiding grammatical errors, using a wide
vocabulary range, organizing their ideas logically on a topic.

e Read different genres of texts adopting various reading strategies.

e listen/view and comprehend different spoken discourses/excerpts in different accents

e use the phrases and sentences clearly in their written communication

UNIT 1 GRAMMAR & VOCABULARY 6
Word formation with prefixes and suffixes — synonyms and antonyms — verb patterns — tenses — voices —
use of conditionals — comparative adjectives (affirmative and negative) — expanding— nominal compounds — articles
— use of prepositions - phrasal verbs — British and American vocabulary.

UNIT II LISTENING 6
Extensive listening — listening for general content — listening to fill up gapped texts — intensive listening —
listening for specific information: retrieval of factual information — listening to identify topic, context, function,
speaker’s opinion, attitude, etc. — global understanding skills and ability to infer, extractgist and understand main

ideas

UNIT III SPEAKING 6
Verbal and non verbal communication — speech sounds — syllables — word stress (structures and content

words) — sentences stress — intonation — pronunciation drills, tongue twisters —developing confidence — introducing
oneself — asking for or eliciting objects — giving instructions

UNIT IV READING 6
Exposure to different reading techniques — reading for gist and global meaning — predicting the content —
text — identifying the topic sentence and its role in each paragraph — scanning — inferring / identifying lexical and
contextual meanings — transfer of information / guided note-making — understanding discourse coherence —
sequencing of sentences — cloze reading.

UNIT V WRITING 6

Introductions to the characteristics of technical style — writing definitions and descriptions — paragraph
writing (topic sentence and its role, unity, coherence and use of cohesive expressions) — process description (use of
sequencing connectives) — comparison and contrast — formal letter writing (letter to the editor, letter for seeking
practical training, and letter for undertaking project works in industries)

TOTAL HOURS: 30 Hours
TEXT BOOKS: Nl
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SLNo |  Author(s) Title of the Book Publisher SRS B
Publication
Raman, Technical Communication:
Meenakshi & - HOR: | 5« ford University
1. Principles and Practice. : 2011
Sangeetha x ! Press, New Delhi.
Oxford University Press,
Sharma.
) Rizvi, Ashraf. Effective Technical Tata McGraw-Hill, 2005
M. Communication. New Delhi.
REFERENCE BOOKS:
SL Year of
Auth Title of the Book Publish
No uthor(s) itle of the Boo ublisher Publication
Regional ) : Cambridge University
1. fistiateaf English for Engineers. Prea, Nw Delki, 2006
English
. English For Technologists and | Department of English,
2 Mindscapes . Anna University, 2012
Chennai,
3 Rutherford, J Basic Communication Skills | pearson, New Delhi. 2001
Andrea. for Technology
4 Viswamohan, English for Technical Tata McGraw-Hill, 2008
Aysha. Communication. New Delhi.
Raman, Technical Communication:
5 Meenakshi & | Principles and Practice. Oxford Press, New Delhi. 2011
Sangeetha University
Sharma.
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Programme Code & Name: MZ & B.E-Mechatronics Engineering
19HSS05 COMMUNICATIVE ENGLISH FOR ENGINEERS LT PC

COURSE OBJECTIVES
e To understand the importance of listening and speaking in language acquisition process
e To engage in conversation intelligibly
e To use English accurately, appropriately and fluently in different situations (academic,
social and professional) and familiarize themselves with all speech sounds in English
e To write academic, communicative and creative pieces of writing
e To devise different tasks / methods to enhance their learners’ communication skills

COURSE OUTCOMES
e Speak clearly, confidently, comprehensibly, and communicate with one or many listeners using
appropriatec communicative strategies.
e Write cohesively and coherently and flawlessly avoiding grammatical errors, using a wide
vocabulary range, organizing their ideas logically on a topic.
e Read different genres of texts adopting various reading strategies.
e listen/view and comprehend different spoken discourses/excerpts in different accents

e Communicate with others confidently

UNIT IGRAMMAR & VOCABULARY 6
Phrases & Clauses- Kinds of Sentences - Types of sentences and sentence patterns — GRE Vocabulary -
Word Formation- Error Spotting- Sentence Correction- Word Analogy- Idioms and Phrases- Direct and Indirect

Speech- ‘If* Conditionals

UNIT IT LISTENING 6
Listening processes: top-down and bottom-up skills - Listening strategies - Sounds of English: Consonants,

vowels and diphthongs - Phonemic transcription, tongue twisters, words often mispronounced - Word stress and

sentence stress; content words, structural words, strong forms, weak forms - Intonation patterns - Language

functions : [Inviting-accepting/declining invitation - Offering

/accepting/ refusing help - Thanking/ responding to thanks - Congratulating , Complimenting - Apologizing/

accepting an apology

UNIT III SPEAKING 6
Greeting - Introducing Oneself -Invitation - Making Request - Expressing Gratitude - Complimenting and
Congratulating - Expressing Sympathy - Apologizing - Asking for Information - Seeking Permission - Complaining
and Expressing Regret - Using English in Real Life Situation [ At the
Bank/ post office/ College office - At the Green Grocer - At the Temple - At the College Canteen or Restaurant - At
the Police station - At the Railway Station/ Bus Station - At the Medical Shop - At the Library

UNIT IV READING 6
Importance of Reading - Why develop reading habits among students and How - Reading techniques
[Skimming , Scanning , Intensive reading , Extensive ] Reading different text types [ Menu
.Email , Letters, Cartoons , Advertisements, Recipe , Articles , Literary texts — stories, plays, poems, Biographies] —
identifying lexical and Contextual meaning- Understanding Discourse Coherence — sequencing of sentences

UNIT V WRITING 6
Developing Proficiency in Writing - Writing for communicative purposes [Letters — official and personal ,
Messages / Notices, Reports , Emails , Advertisements ,Application for a job (covering letter and CV) - Creative

Writing ( Stories, Poems , Dialogues )
TOTAL HOURS: 30

TEXT BOOKS:
SL. Year of
th i Publi
No Author(s) Title of the Book ublisher Pubiication
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Raman, Technical L
1. Meenakshi & Communication: g:ezrle::\gz:? 2011
Sangeetha Principles and Practice. ’ ’
Sharma.
- ; ST
) Rizvi, Ashraf M Effective "Ijech.mcal Tata McGrawI Hill 2005
Communication. New Delhi.
REFERENCE BOOKS:
SL Year of
Auth Title of th k Publish
No uthor(s) itle of the Boo ublisher Publication
Regional Institute English for Engineers. )
1 of English Cambridge University New Delhi. 2006.
Press
’ Dr.Gunasekaran, Technical English Work | Vishnu “Print Media, 2011
Vishu * Book. Krishna Publications
Rutherford J Basic Communication
’ P New Delhi. 2001
9 Andrea. Skills for Technology. T e
4 Viswamohan, English for Technical Tata McGraw-Hill, 2008
Aysha. Communication. New Delhi.
Raman, Meenakshi Technilcal' Onford Univessity
5 & Sangeetha Communication: . 2011
S o6 . Press, New Delhi
Sharma. Principles and Practice.
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19HSS06 BASICS OF JAPANESE LANGUAGE L TPC
2.0 02

COURSE OBJECTIVES:

e To develop the reading skill of the students and to familiarize them with Japanese language.

e To instill the communication concepts and enhance the students’ conversational skill through
various practice sessions.

e To familiarize them with a variety of words and pronunciation.
To develop the receptive skills such as listening, writing, reading and to make the students well-
versed in speaking.

e To assist them in improving their vocabulary in Japanese.

COURSE OUTCOMES:
e Learnand write Japanese alphabet.
e Develop their pronunciation skill in Japanese language.
e Enrich the vocabulary in Japanese language.
e Speak in Japanese at various occasions.
e Understand and communicate by constructing sentences.

UNIT I INTRODUCTION OF JAPANESE LANGUAGE 6

Introduction about Japan - Japanese people - Language and their culture - Importance of Japanese Language
Learning - Japanese writing system — Hiragana - Basic Hiragana syllables - Hiragana with Diacritical Marks -
Hiragana words and pronunciation — Katakana - Basic Katakana syllables - Katakana with Diacritical Marks —
Katakana words and pronunciation.

UNIT 1I BASIC WORDS 6

Japanese Greetings and daily expressions - Culture and Behavior of Japanese People and body language ~bowing -
Time of the day; calendar; counting using Japanese numerical classifiers.

UNIT 111 PHRASES & CLAUSES 6

Grammar - Sentence patterns and examples - Making Sentences — Present, Past and Future, Progressive & Perfect
Tense - Time- Asking question for numbers and time - Telephone number practice - Translate English into Japanese
practice - Describe each person using given cues — Self-Introduction about students

-Time and Age making comparisons; talking of daily activities; giving and receiving; shopping; making requests.
UNIT IV BASIC TENSES 6

Grammar - Making Sentences — Present, Past and Future, Progressive & Perfect Tenses-verb and its forms- particles
- pattern and examples -Adverbs - using frequency adverbs -Sentence making using time and verb with direct object
- Translate English sentence to Japanese sentence - Making question sentence and answers.

UNIT -V KEY BELIEFS AND VALUES OF JAPANESE SOCIETY 6

Japanese social interaction - Harmony — Order - Self-development — the three of the most important values.
Basic ideas about self and the nature of human society- several religious and philosophical traditions.

TOTAL HOURS: 30
TEXT BOOKS:
SL. Year of
Aiith Ti he Book Publish
N uthor(s) itle of the Boo wasaher Publication
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George Japanese from Zero! 1: Volume 1) 6th Edition
1. | Trombley , Yukar | Proven Techniques to ) 2015
i Takenaka Learn Japanese for Bay Foreign Language
Students and Books Ltd,
Living Language Japanese reading &
2 | Japanese, writing guide, and free Unabridged 2012
Complete Edition online learning Paperback

REFERENCE BOOKS:
s s Year of
S.No Author(s) Title of the Book Publisher ke
Publication
Japanese Level 1 CD: Learn
rd . .
| Pimsleur to Speak anq Unc:ierstand 3 edmon. 2002
Japanese with Pimsleur (Comprehensive)
Language Programs Pimsleur;
Japanese Level 2 CD: Learn
. to Speak and Understand . .. October 1,
2 Pimsl Pimsleur; 3 ed
S Japanese with Pimsleur e A 2002
Language Programs Pimsleur;
Japanese Level 3 CD: Learn
3 Pimsleur to ek a“q Unflerstand Pimsleur; 3 edition .
Japanese with Pimsleur 2002

Language Programs Pimsleur

Practice Makes Perfect Basic
4 Eriko Sato Japanese st Edition, Pimsleur; 1 edition April 1, 2014
McGraw-Hill Education

A Guide to Japanese Create Space

Mr Tae K : o )
| e || o n e | oo |
’ PP S Platform
grammar ,

Chafrman-Board of Studies
Department of Machanica! Engineerin
A ENGEVEERING COHLE

LA

n
J

nr
1L
LLUE




19HSS07

Programme Code & Name: MZ & B.E-Mechatronics Engineering

COURSE OBJECTIVES

BASICS OF FRENCH LANGAUGE

e To develop the reading skill of the students and to familiarize them with French language.

To instill the communication concepts and enhance the students’ conversational skill through

various practice sessions.
e To familiarize them with a variety of words and pronunciation.

e To develop the receptive skills such as listening, writing, reading and to make the students well-

versed in speaking.
e To assist them in improving their vocabulary in French.

COURSE OUTCOMES

UNIT 1

Alphabets - Numbers 0-31 - Nouns - Definite articles - Indefinite articles - verbs - Greetings- adjectives -possessive

Learn and write French alphabet.
Develop their pronunciation skill in French language.
Enrich the vocabulary in French language.
Speak in French at various occasions.

Understand and communicate by constructing sentences.

BASIC GRAMMAR

adjectives - countries and nationality - months of the year

UNIT II

Personality- dresses - colours - interests - adjectives: masculine / feminine - singular / plural - negation -regular

verbs

UNIT 111

BASIC VOCABULARY

BASIC PHRASES

Time - days of the week - house - numbers 32-69 - irregular verbs : aller, faire, prendre - negation : ne....
jamais - questions - near future - pronominal verbs - pronoun : ‘on’

UNIT 1V

Name of dishes - shopping - at the restaurant - recipe - numbers: 70 - 1000 - partitive articles: du, de la, del’, des -

SPEAKING

passé composé and negation - irregular past participles- preposition a + definite article

UNIT V

CULTURE AND SOCIETY

Town — directions - public transport - preposition &/en + transport - irregular past participles - adverbs

TOTAL HOURS: 30 Hours

6

6

6

TEXTBOOK:
= ; Year of
SL.No Author(s) Title of the Book Publisher ..
Publication
Régine Mérieux and ; -
I, e T i Connexions 1 C\)J/ Didier 2004
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5 | Roswrpsasi | D Maanu Graphics 2013
Beginners
REFERENCE BOOKS:"
SL 5 . Year of
No Author(s) Title of the Bock Publisher Publication
R.de Roussy de | French Verbs Drills 5" McGraw-Hill
L; i, ; 2017
Sales Edition Education
Annie Complete French McGraw-Hill
2. . . 2016
Heminway Grammar Education
David
3 M. Srillman and French Vocabulary McGraw-Hill 2014
" | Ronni Drills Education
L.Gordon
4, Frederic Bibard | Fluent in French Talk in French 2016
5. | Gaelle Graham | Complete French Teach Yourself 2010
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19BSS01 ENGINEERING PHYSICS LTPC
300 3
COURSE OBJECTIVES
e To acquire the knowledge in acoustical engineering and ultrasonic
e To enrich the principles involved in laser technology and its applications
e To understand the concept and significance in fiber optics
e To acquire the knowledge on classification and properties of different types of crystal structures
e To understand the concepts in elasticity and transfer of heat energy through materials
COURSE OUTCOMES
e A knowledge of contemporary issues on ultrasonic studies
e An ability to apply knowledge in laser technology for engineering practice
e An ability to solve problems in fiber optics technology
e An ability to analyze the crystal structures by applying crystallographic parameters
e An ability to apply knowledge in elasticity and heat transfer
UNITI ACOUSTICS AND ULTRASONICS 9

Introduction of acoustics — Classification of sound-Weber-Fechner law- Reverberation — Reverberation time —
Factors affecting acoustics of building and its remedy - Absorption coefficient — Measurement of Absorption
coefficient. Introduction to ultrasonics— properties - Detection of ultrasonic waves, Magnetostriction effect -
Magnetostriction generator — piezoelectric effect - piezoelectric generator-— Cavitations - SONAR - Non Destructive
Testing — pulse echo system, through transmission and reflectionmodes.

UNIT II LASERS 9
Introduction — Principle of Spontaneous emission and stimulated emission. Population inversion - pumping

methods. Einstein’s A and B coefficients — derivation - Types of lasers — He-Ne, Nd-YAG, Semiconductor lasers
(homojunction & heterojunction) - Industrial Applications - Lasers in welding, cutting, heat treatment — Medical
applications - Holography (construction & reconstruction).

UNIT III FIBRE OPTICS AND ITS APPLICATIONS 9

Principle and propagation of light in optical fibers — Numerical aperture and Acceptance angle - Classification based
on materials, refractive index profile — Double crucible technique of fiber drawing — Splicing - Loss in optical fiber
— attenuation, dispersion, bending - Fibre optical communication system (Block diagram) — Fiber optic Light sources
- Detectors - Endoscope.

UNIT IV - CRYSTAL PHYSICS 9

Lattice — Unit cell — Bravais lattice — Lattice planes — Miller indices — d spacing in cubic lattice — Calculation of
number of atoms per unit cell — Atomic radius —Coordination number — Packing factor for SC, BCC, FCC and HCP
structures —Crystal defects — point, line and surface defects- Burger vector.

UNIT V PROPERTIES OF MATTER AND THERMAL PHYSICS 9

Elasticity — Hook’s law — Relationship between three modulii of elasticity (Qualitative) — stress and straindiagram —
Poisson’s ratio — factors affecting elasticity — bending moment — depression of a cantilever — young’s modulus by
uniform bending — I shaped girders. Modes of heat transfer — thermal conductivity — Newton’s law of cooling —
linear heat flow — lee’s disc method — radial heat flow — rubber tube method — conduction through compound media

(series and parallel method)

Chairman-Board of Studies
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TOTAL: 45 Hours
TEXT BOOKS:
2 . Year of
SL.No Author Title of the Book Publisher i

Publication

1 B.N.Sankar Engineering Physics I New Age International 2015

’ & S.0.Pillai, Publishers
2 Rajagopal K Engineering Physics PHI, New Delhi 2011
REFERENCE BOOKS:
; " Year of
SL.No Author Title of the Book Publisher L
Publication
Tamilarasan.K . . / Mc Graw Hill
I & Prabhu.K Engineering Physics-I Education 2015
. ) : SCITECH
2 Palanisamy P.K Engineering Physics publications 2011
3 Senthilkumar G Engineering Physics [ VRB Publishers 2011
Gaur R.K. and o ; Dhanpat Rai
4 Gupta S.L. Engineering Physics publishers 2009
D.K.Bhattacharya & i o ’ Oxford university
5 Poonam Tandon Engineering Physics m—_ 2017
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PHYSICS AND CHEMISTRY LABORATORY L TPC

0 0 21

19BSS02

COURSE OBJECTIVES

The students will understand the ultrasonic sounds in liquid medium.

The students can demonstrate laser and its propagation through optics.

To understand thermal conductivity of bad conductors.

The students familiar with characteristics of water and able to estimate hardness and alkalinity of

water sample.
The students will understand the basic concepts condunctometric and pH metric titrations.

COURSE OUTCOMES

Ability to determine the velocity of ultrasonic sound in any liquid.
Capable of understanding the concept of laser and its propagation through Optical fiber.
Ability to determine the thermal conductivity of the bad conductor and determine the modulus of

elasticity.
Able to analyze hardness and alkalinity of water sample.
Able to estimate the amount of acid by conductometric, potentiometric and pH metric titrations.

LIST OF EXPERIMENTS IN PHYSICS

L.

v W

(a) Determination of Wavelength and particle size using Laser, (b) Determination of acceptance
angle in an optical fiber.

Determination of Velocity of sound and Compressibility of liquid — Ultrasonic Interferometer
Determination of Thermal Conductivity of a bad conductor — Lee’s Disc method.
Determination of Young’s Modulus by uniform bending method

Determination of Moment of Inertia by rigidity modulus

LIST OF EXPERIMENTS IN CHEMISTRY

1. Determination of hardness of water by EDTA Method
2. Determination of alkalinity in water sample
3. Conductometric titration of HCl vs NaOH
4. Estimation of hydrochloric acid by pH meter
5. Determination of molecular weight of polymer using Oswald Viscometer
REFERENCE BOOKS
; ; Year of
SI. No Author(s) Title of the Book Publisher Publication
1
1. Dr.G.Senthilkumar Physics Laboratory Manual VRB Publishers 2017
2. | Dr.P.Mani Engineaciiigiie S Dhanm Publictions 2017
Practical
R.Veeraswamy, Basic Principles of
% V.Venkateswaran Practical Chemistry Sultan Chand & Sons 2015
4. | P.Meena Sundari Engineering €y KKS Publishers 2015
o Laboratory Manual
Chairman-Board of Studies
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19BSS03 BIO AND NANOMATERIALS SCIENCE L TPC
300 3
COURSE OBJECTIVES
e To understand the classification and properties of materials
e To acquire the knowledge in basics of biomaterials
e To enrich the principles involved in nanotechnology
e To understand the synthesis techniques of nanomaterials
e To educate the basic concepts of carbon nanotubes
COURSE OUTCOMES
e A knowledge on basics of materials
e A knowledge of contemporary issues on bio materials
e An ability to apply knowledge in nanomaterials and its applications
e An ability to solve problems in nanotechnology
e An ability to apply knowledge in carbon nanotubes
Unit- I Introduction to Materials 9

Postulates of Rutherford and Bhor atom model-Bhor Theory of Hydrogen atom- -
Classification of atomic bonds-primary and secondary bonds - Classification of Materials:
metals-ceramics-composites-types and its general properties-Significance of Phase diagram.

Unit- I Basics of Biomaterials 9
Definition of biomaterials and biocompatibility- classification of biomaterials- shape

memory alloys-properties and applications-properties of NiTinol —properties and application of
alumina-polymers in biomedical use-schematic diagram and working of heart lung machine-
contact lenses.
Unit- IIT Introduction to Nanotechnology

Definition of Nanoscale system —Theory of Nanotechnology —surface to volume ratio-
Classification of nano structures based on dimension: 0D, 1D, 2D, 3D materials — Applications
of Nanotechnology
Unit- IV Synthesis Of Nanomaterials Bottom up and top down process, difference between
bottom up and top down process, Electro deposition method - Plasma arcing method —Ball
milling-Chemical vapour deposition-Pulsed laser deposition method- Lithography-Electron beam
lithography -properties of nanomaterials-Applications.

Unit V Carbon Nano Materials
Bonding in carbon structures—Carbon nanotube types - Single walled and multi walled

carbon nanotubes-structure and properties — %({)ﬁhes/ls of carbon nanotube: arc discharge-
ring

3
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chemical vapour deposition method —applications.

MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
: . Year of
SL.No Author(s) Title of the Book Publisher Publication
1 ional
1. Pillai S.0. sl T AR ® 1 2009
. . : Second Edition
2 Sujata V. Bhatt Biomaterials Narosa Publishing House 2005
TheEssentials:Understan TataMcGraw-
3 T.Pradeep ding Nanoscience and Hill PublishingCompany 2008
Nanotecnology Limited,NewDelhi, J
REFERENCE BOOKS:
: 3 Year of
Sl.No Author(s) Title of the Book Publisher Publication
) James F. Shackelford, Introduction to Materials Pegll-)s(ct)trll %%ﬁlc(:;on 2007
- | Madanapalli K. Muralidhara Science for Engineers -
C.M.Agrawal, J.L.Ong, l;;l;;?ziz:;;?snt::s o Cambridge
2 M.R.Appleford ,Gopinath ; : . University Press 2014
; theory with Engineering
Mani gl New York
Applications
] Biomaterials Science an | 2 Edition Elsevier
3 BF? gs;t;?n ?g E:Hf]f;rrllz;n Introduction to Materials Academic Press, 2004
- T in Medicine California, USA
4 | C.P.Pooleand F.J. Owens. Introduction o Wiley, New Delhi 2007
Nanotechnology
CRC Pres, Boca
Carbon Nanotubes Ranton, London,
. Bl Bieyygpen Science & Applications New York, 200
Washington D.C
255 2
L7
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19BSS04 MATERIAL SCIENCES LT PC
32 0 4

COURSE OBJECTIVES

To understand the types of atomic structures in crystalline materials
To understand the basic concepts in magnetism and superconductivity
To impart knowledge on conducting and semiconducting materials
To educate the concept of dielectric materials

e To understand the basic concepts in modern engineering materials
COURSE OUTCOMES

e An ability to identify the types of crystalline structure

An ability to apply properties on magnetism and superconducting materials

An ability to apply knowledge on superconducting materials and its applications
An ability to apply knowledge on dielectric materials

e An ability to use the synthesis techniques in modern materials

UNIT1 CRYSTAL PHYSICS 9

Lattice — Unit cell — Bravais lattice — Lattice planes — Miller indices — d spacing in cubic lattice — Calculation of
number of atoms per unit cell — Atomic radius —Coordination number — Packing factor for SC, BCC, FCC and HCP
structures — Diamond and Graphite structures (Qualitative) — Crystal growth techniques — Bridgeman technique and
Czochralski method.

UNIT II CONDUCTORS AND SEMICONDUCTORS 9

Classical free electron theory of metals — Electrical and thermal conductivity — Wiedemann-Franz law — Quantum
theory - Fermi distribution function — Effect of temperature on Fermi Function — Density of energy states —
carrier concentration in metals.Properties of semiconductors - classification — Elemental and Compound
semiconductors — Intrinsic and Extrinsic semiconductors - carrier concentration derivation in intrinsic
semiconductors - band gap determination - Hall effect — Determination of Hall coefficient — Experimental method -

Applications of Hall Effect.
UNIT III MAGNETIC AND SUPERCONDUCTING MATERIALS 9

Origin of magnetic moment — Types — Dia, para, Ferro, anti ferromagnetic materials — Domain theory — Hysteresis —
Soft and hard magnetic materials — Ferrites — preparation, properties and applications.Properties of superconducting
materials - BCS theory of superconductivity (Qualitative) - Types of super conductors — High T. superconductors —
Applications of superconductors — SQUID, Cryotron, Magnetic levitation.

UNIT IV DIELECTRIC MATERIALS 9

Basic definitions - Electrical susceptibility — dielectric constant — Types of polarization - electronic, ionic,
orientational and space charge polarization — frequency and temperature dependence of polarisation — internal field —
Claussius —Mosotti relation (derivation) — dielectric loss — dielectric breakdown — uses of dielectric
materials(capacitor and transformer) — ferroelectricity and applications

UNITV ADVANCED ENGINEERING MATERIALS 9

Metallic glasses: Preparation, properties and applications — metallic glasses as transformer cores.Shape memory
alloys (SMA): Types and Characteristics - properties of NiTi alloy- advantages and disadvantages of SMA -
applications. Nanomaterials: Synthesis— Eleectro deposition, Plasma arcing - properties of nanoparticles and
applications. Carbon nanotubes: Types - Single walled and multi walled nanotubes — Synthesis of carbon nanotube -
pulsed laser deposition, chemical vapour deposition —Properties and applications

TOTAL: 45 Hours

TEXT BOOKS:

Year of
Publication

SL.No Author(s) Title of the Book l'/ Publisher
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1. | Palanisamy P K Mintedals Seisnce Scitech Publishers 2007
2 V Rajendran Materials Science Tata M?Grgw Hill 2008
publications
REFERENCE BOOKS:

SLN | Author(s) Title of the Book Publisher kvl
0 Publication
1. Arumugam, Materials Science Anuradha Publications 2010
5> | William Smith | Materials science Tata McGraw Hill 2015

publications
3 Raghavan V Materials science Prentice Hall India Ltd. 2007
Material Science and . i .
4 O.P.Kanna Metallurgy Dhanpat Rai Publications 2012
5 G.Sudarmozhi Material Science Bharathi Publishers 2015
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19BSS05 PHYSICS FOR MECHANICAL ENGINEERS LTPC
3 003

COURSE OBJECTIVES

e Define the various moduli of elasticity and explain streamline and turbulent flow of liquid and
apply Poiseuille’s formula to determine the coefficient of viscosity of a liquid.

e Describe experimental methods to determine thermal conductivity and state the laws of
thermodynamics and their applications in the field of Engineering.

e Define and explain electrical and thermal conductivity of conducting materials.

e Explain the theory of semi-conducting materials and its applications.

e Recognize the novel properties of new engineering materials

COURSE OUTCOMES
e An ability to identify the types crystalline structure
e An ability to apply properties on magnetism and superconducting materials

e Anability to apply knowledge on superconducting materials and its applications
e An ability to apply knowledge on dielectric materials
e  An ability to use the synthesis techniques in modern materials

UNITI PROPERTIES OF MATTER AND HYDRODYNAMICS 9

Elasticity - Poisson’s ratio and relation between moduli (qualitative) - Stress-strain diagram- Factors affecting elasticity -
Bending of beams - Cantilever - expression for bending moment — Measurement of Young’s modulus by uniform and non-
uniform bending - I shaped girders - Stream line flow - Turbulent flow- Poiseuille’s formula for flow of liquid through a

capillary tube — Determination of coefficient of viscosity of a liquid
UNITII HEAT AND THERMODYNAMICS 9

Thermal conductivity - Forbe’s and Lee’s disc methods- Radial and cylindrical flow of heat -Thermal conductivity of
rubber and glass - Thermal insulation of buildings - Thermal insulating materials - Thermal equilibrium - Zeroth law of
thermodynamics - Internal Energy - First law of thermodynamics - Indicator diagram - Isothermal process - Work done in
an isothermal expansion - Adiabatic process - Work done in an adiabatic expansion — Reversible and irreversible processes

- Second law of thermodynamics - Carnot engine - Efficiency of Canot’s cycle - Carnot’s cycle as heat engine and
refrigerator - Carnot’s theorem - Comparative study of Ideal Otto and diesel engines and their efficiency (no derivation) -
Entropy - temperature diagram of Carnot’s cycle.

UNIT III CONDUCTING MATERIALS 9

Conductors - classical free electron theory of metals - Electrical and thermal conductivity - Wiedemann-Franz law -
Lorentz number - Drawbacks of classical theory - Quantum theory -band theory of solids( qualitative treatment only) -
Fermi distribution function - Effect of temperature on Fermi Function - Density of energy states - Carrier concentration in

metals - application of conducting materials in induction furnace (\)J-/




Programme Code & Name: MZ & B.E-Mechatronics Engineering
UNIT IV SEMICONDUCTING MATERIALS 9

Intrinsic semiconductors — Energy band diagram — direct and indirect band gap semiconductors -Carrier
concentration in intrinsic semiconductors - Fermi level — Variation of Fermi level with temperature — Electrical
conductivity — Band gap determination — Extrinsic semiconductors — Carrier concentration in N-type and P-type
semiconductors (Qualitative Treatment only) — Variation of Fermi level with temperature and impurity concentration —
Compound semiconductors — Hall effect — Determination of Hall coefficient — Hall effect applications - application of

semiconductors in strain measurements
UNITV NEW ENGINEERING MATERIALS 9

Metallic glasses: Preparation - properties - applications

Shape memory alloys: Characterisitics - properties of Ni-Ti alloy — application- advantages and disadvantages of
SMA

Advanced Ceramics: Introduction — characteristics — structural ceramics

Nanoscience and Nanotechnology — significance of the nanoscale - different types of nanostructures (Confinement
Dimensions 0-D, 1-D. 2-D and 3-D) - Categories of nanomaterials - Fabrication of nonomaterials - Ball milling
method and Chemical vapour deposition technique - Carbon nanotubes - Types of carbon nanotubes - CNT structure
— properties and applications.

Biomaterials (metals and alloys, ceramics) - classification and applications.

TOTAL: 45Hours

TEXT BOOKS:
SL.No Author(s) Title of the Book Publisher Year of
Publication
1. B N.Sankar& Engineering Physics | New Age International 2015
S.0.Pillai I Publishers
2 M. Arumugam, Materials Science Anuradha Publications 2006
REFERENCE BOOKS:
SLN Author(s) Title of the Book Publisher . Year of
o Publication
1. B. K. Pandey and S. Engineering Physics Cengage Learning India Pvt. 2012
Chaturvedi Ltd., Delhi,
) Rajendran, V, and Materials science TMH Publications 2004
Marikani A
3 Jayakumar, S. Materials science R.K. Publishers, Coimbatore 2008
4 Palanisamy P.K Materials science Scitech Publications (India) 2007
Pvt. Ltd
5 Sudarmozhi.G. Engineering Bharathi Publishers, 2015
Physics II. A
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19BSS11 ENGINEERING CHEMISTRY LT PC
3 00 3

COURSE OBJECTIVES
e The students familiar with characteristics of water and know the specification of boiler feed

water. To understand the softening of hard water by using various purification techniques.

e To understand the principles involved in corrosion. The students able to apply these principles
towards the prevention of corrosion.

e The students will understand the basic concepts of polymers chemistry and its applications. The
students have sound knowledge of plastics and rubbers.

e The students understand the reaction of nuclear fission and fusion and promote the knowledge
about process of nuclear reactors and understand various chemical reactions involved in the
batteries.

e The students will have knowledge on industrial important abrasives and refractories.

COURSE OUTCOMES

e Acquire knowledge conversant with principles of water characterization and treatment of portable
water for industrial purpose.

e An ability to apply principles of electrochemistry and corrosion towards the control of corrosion.
Ability to familiarize different polymers, plastics, rubbers and its applications.
Ability to apply basic knowledge on nuclear reactors and its use in electrical power generation and
working of energy storage devices

e Acquire knowledge on abrasives, refractories in industrial application.

UNIT I WATER TECHNOLOGY 9
Characteristics of water — hardness of water — types of hardness — estimation of hardness by EDTA method —
alkalinity — types of alkalinity — estimation of alkalinity — Boiler feed water — requirements — disadvantages of using
hard water in boilers — boiler troubles — scale and sludge — priming and foaming
_ caustic embrittlement — boiler corrosion — internal conditioning (phosphate, calgon, colloidal and
carbonate conditioning methods) — external conditioning — zeolite and demineralization process —

desalination and reverse osmosis.

UNIT II CORROSION AND CORROSION CONTROL 9

Corrosion — chemical corrosion — electrochemical corrosion — mechanism of dry and wet corrosion — types of
corrosion — galvanic corrosion — differential aeration corrosion — factors influencing rate of corrosion — corrosion
control methods — sacrificial anodic method and impressed current cathodic protection method — corrosion
inhibitors — types of inhibitors — protective coatings — paints — requirements of paints — constituents and functions
of paints — failures of paints — electroplating of goldon copper — electroless plating of nickel.

UNIT 11 POLYMERS 9
Polymers — definition — polymerization — types of polymerization (addition, condensation and copolymerization
only) — mechanism of addition polymerization (free radical mechanism only) — properties of polymers — molecular
weights, stereo specific polymers and polydispersive index —Plastics and its classification — thermo plastics and
thermosetting plastics — preparation, properties and uses of polyvinyl chloride (PVC), Teflon, polyamides (nylon —
11, nylon — 6 and nylon — 6,6) and polyethylene terephthalate (PET) — Rubber — vulcanization of rubber —
preparation, properties. uses of butyl rubber and SBR .

UNIT IV NON CONVENTIONAL ENERGY SOURCES AND STORAGE DEVICES

9
Nuclear energy — fission and fusion reactions — nuclear chain reactions — characteristics of nuclear chain reaction —
light water nuclear reactor for power generation — brecdeztri;ﬁ_tg/— solar energy conversion — solar cells — wind

energy — Fuel cells — working of hydrogen and oxygen fu — batteries — types of
Cha ard of S
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

batteries — construction and working of batteries — alkaline battery — lead acid battery, nickel — cadmium battery and
lithium battery.

UNITV ENGINEERING MATERIALS 9
Refractories — classification — acidic, basics and neutral refractories — properties — manufacture of alumina,
magnesite and zirconia bricks — Abrasives — natural and synthetic abrasives — hardness of abrasives — Mohs scale —

manufacture, properties and uses of silicon carbide and boron carbide — application of abrasives.
TOTAL: 45 Hours

TEXT BOOKS
SL Year of
t i Book Publish
No Author(s) Title of the Boo ublisher Bulilstio
1. B P.C.Jain and . . 4 Dhanpat Rai Pub,
Monica Jain Engineering Cufgistry Co., New Delhi 2013
) Engineerin Sri Krishna Hitech
* | Dr.A.Ravikrishnan Chimistr Ig il Publishing Company 2016
Y Pvt. Ltd
REFERENCE BOOKS
Sl Year of
. Auth it i
No uthor(s) Title of the Book Publisher Publication
1. | Dr.P.Santhi & ; . v Sri Kandhan
S Elavarasan Enginesting Chemistty Publications Ang 20L0
2. SS. Dara A text bqok of : S.Chand & Co.‘Ltd., 2013
engineering chemistry New Delhi
; : Krishna Prakasan
3. | Shradha Sinha é‘l‘j"af?ced Engineering | “\jedia (P) Ltd., 2015
emistry
Meerut
4 Tata McGraw-Hill
* | B.Sivasankar Engineering Chemistry | Publishing Company, 2008
Ltd., New Delhi
V.R.Gowariker
5. New Age
5. | N.V.Viswanathan . .
Polymer Science International Pvt. 2006
and Jayadev Ltd.. Ch )
Sreedhar t/" ennal
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19BSS12 ENVIRONMENTAL SCIENCE AND ENGINEERING L TPC
3003

COURSE OBJECTIVES

To give a comprehensive insight into ecosystem, biodiversity and natural recourses.

To create an awareness on the various environmental pollution aspects and issues.

To educate the ways and means to protect the environment from various types of pollution.

To import some fundamental knowledge on human welfare measures and understands the role of

government and non-government organization in environment managements.
o Discuss the impact of human population on the environment

COURSE OUTCOMES

Able to define and explain scope and importance of environment, ecosystem and biodiversity.

e Acquire knowledge about various natural resources and equitable use of resources for sustainable
life style.
Acquire knowledge on various environmental pollution and able to protect.

e Acquire fundamental knowledge on human welfare and Familiarizes about the roles of various
government and non-government organization in environment managements.

e Acquire knowledge on impacts of human population over the environment.

UNIT I ECOSYSTEMS AND BIODIVERSITY 9

Definition, scope and importance of environment — need for public awareness — concept of an ecosystem —structure
and function of an ecosystem — producers, consumers and decomposers — energy flow in the ecosystem — ecological
succession — food chains, food webs and ecological pyramids — Introduction to biodiversity definition — value of
biodiversity: consumptive use, productive use, social, ethical, aesthetic and option values — hot — spots of
biodiversity — threats to biodiversity: habitat loss, poaching of wildlife, man — wildlife conflicts — endangered and
endemic species of India — conservation of biodiversity: In-situand exsitu conservation of biodiversity.

UNIT II NATURAL RESOURCES 9

Forest resources: Use and over — exploitation, deforestation, cause — effect — control measures — Water resources:
Use and over — utilization of surface and ground water, floods, drought, conflicts over water, dams — benefits and
problems —Food resources: World food problems, changes caused by agriculture and overgrazing, effects of modern
agriculture, fertilizer — pesticide problems, water logging, salinity — Land resources: Land as a resource, land
degradation, man induced landslides, soil erosion and desertification —role of an individual in conservation of natural
resources — Equitable use of resources for sustainable lifestyles.

UNIT 111 ENVIRONMENTAL POLLUTION 9

Definition — causes, effects and control measures of: (a) Air pollution (b) Water pollution(c) Soil pollution

(d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards — soil waste
management: causes, effects and control measures of municipal solid wastes — role of an individual in
prevention of pollution — disaster management: floods, earthquake, cyclone and landslides.

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT 9

From unsustainable to sustainable development — urban problems related to energy — water conservation, rain water
harvesting, watershed management — resettlement and rehabilitation of people — environmental ethics: Issues and
possible solutions — climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and
holocaust, — environment protection act — Air (Prevention and Control of Pollution) act — Water (Prevention and
control of Pollution) act — Forest conservation act — role of nongovernmental organization — Public awareness.

UNITV HUMAN POPULATION AND THE ENVIRONMENT 9 Population
growth, variation among nations — population explosion — ily welfare programme — environment and human
health — human rights — value education — HIV/AIDS — worfien and child welfare —role of information technology in
environment and human health. (\J(Qm
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS
Year of
SI. No Author(s) Title of the Book Publisher Pub‘::‘:a‘t’ion
Environmental Science i rislua Hitseh
1. Dr.A.Ravikrishnan and Engineeri Publishing Company June 2016
- gHIeais Pvt. Ltd
Introduction to Pearson Education Pvt.,
2. Gilbert M. Masters | Environmental Ltd., Second Edition. 2004
Engineering and Science | ISBN 81-297-0277-0
REFERENCE BOOKS
SL Year of
h ; :
No Author(s) Title of the Book Publisher Publication
Dharmendra S. ! Prentice hall of India
1. Snigas Environmental Law PVT LTD, New Delhi 2007
Handbook of
Environmental Laws,
2. | RK.Trivedi Rules, Guidelines, BS Publications 2010
Compliances and
Standards, Vol-I and I1
. . ; From Crisis to Cure
. | R.Raj: le "
3 ajagopalan Environmental Studies Oxford University Press 2015
» Environmental Science and | Tata McGraw-Hill, New
4. | Benny Joseph Engineering Delhi 20006
5. | T.G.Miller Environmental Science Wadsworth Publishing 2007
Co. O~
Chairman-Board of Studies
Departm lachanical Fngineeri
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19BSS13 ORGANIC CHEMISTRY L TPC
300 3
COURSE OBJECTIVES
e The students familiar with different types of organic compounds and its characteristics
reactions.
e The students will understand the preparation of heterocyclic compounds and organic dyes.
e To understand the mechanism for the preparation of organic compounds with help of reagents.
e The students understand the chemistry of carbohydrates and proteins.
e The students will have knowledge on identification of organic compounds with spectroscopy
tools.
COURSE OUTCOMES

e Acquire knowledge on various functional groups of organic compounds.

e An ability to prepare heterocyclic compounds and dyes.

e Ability to explain mechanism of various organic reactions.

e Acquire knowledge on types, functions and reactions of carbohydrates and proteins.

e Acquire knowledge on identification of organic compounds by spectroscopy.

UNIT -1 INTRODUCTION TO ORGANIC CHEMISTRY 9
Introduction — types of organic compounds (aliphatic and aromatic) — various types of functional groups —types of
organic reactions (substitution and elimination only) — Aliphatic nucleophilic substitution — mechanism of SN1, SN2
and SNi reactions — Aliphatic elimination reactions — mechanisms of E1 and E2 reactions.

UNIT - II CHEMISTRY OF HETEROCYCLIC COMPOUNDS AND DYES 9
Introduction — heterocyclic compounds having not more than one heteroatoms such as oxygen, nitrogen and sulphur
— synthesis and properties of furan, pyrrole and thiophene. Dyes — color and constitution — chromophore —
auxochrome — classification according to application and structure — preparation and uses of methyl orange,
fluorescein and malachite green dyes.

UNIT - 111 ORGANIC NAMING REACTIONS AND REAGENTS 9
Perkin reaction — Reimer Tiemann reaction — Kolbe Schmitt reaction — Ullmann reaction — Diels Alder reaction —
Important reagents and their synthetic applications in organic chemistry — LiAlHs, NaBHa4, Ag0, Lead tetra acetate
and Osmium tetroxide.

UNIT -1V CHEMISTRY OF CARBOHYDRATES AND PROTEINS 9
Carbohydrate — classification — mono saccharides, structure elucidation of mono saccharides (glucose and fructose
only), interconversion (aldose to ketose and ketose to aldose only). Amino acids — Zwitter ion — isoeletric point —
preparation of amino acids. Peptides — Peptide linkages — proteins — classification of proteins — Structure of proteins.

UNIT -V ORGANIC SPECTROSCOPY 9
UV-Visible spectroscopy — types of electronic transitions — Instrumentation — bathochromic shift and hypsochromic
shift — IR spectroscopy — number and types of fundamental vibrations — Instrumentation — position of IR absorption
frequencies for functional groups like aldehyde, ketone, alcohol, acid, amineand amide.

TEXT BOOKS
SLNo Author(s) Title of the Book Publisher ok
Publication
1 Arun Bahl and A Text Book of Organic S.Chand & 2012
B.S.Bahl Chemistry Company Ltd
? V.K.Ahluwalia and | Organic Reaction Narosa Publishing 2017
R.K.Parashar Mechanism House
REFERENCE BOOKS
SLN : g : Year of
- Author(s) Title of the BookA / Publisher Publication
gtudies
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Tantillo Dean J éfg;ﬁg gﬁzzie::; ! World Scientific 2018

Tom Sorrell Organic Chemistry };3;‘;2““" Science 2016

Mehta Bhupinder & | Organic Chemistry .

Wiehts. Masifii 11 Bdlition PHI Learning Pvt. Ltd. 2015

R.T. Morrison and " : VI Edition Prentice

RN. Boyd Organic Chemistry Hall Inc. 1996

K.S. Tiwari, N.K. Second Edition, Vikas

’ A text book of ?
Vishnoi and S.N. 2 - Publishing House Pvt 1998
Malhotra Organic Chiemintry Ltd, Delhi <
Chairman-Board of Studies
Nanartment of Mechanical Enginer=ag
.v“,‘.;{“b";"“_l ARAAT FUGINE i3 JLL'jﬁ
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19BSS14 PHYSICAL CHEMISTRY LTPC
3003

COURSE OBJECTIVES:

e To acquire knowledge on electric components and their behavior.

e To demonstrate the kinetics involved in chemical reaction.

e To determine the physical properties of photochemistry.

e To verify various laws involved in physical chemistry.

e To familiarize with different types of alloys.
COURSE OUTCOMES

e Understand the fundamentals of electrochemistry.

e Tllustrate the kinetics and theories involved in chemical reactions

e Demonstrate various quantum theories and reactions of photochemistry.

e Summarize the properties of colloids

e Interpret the characteristics of alloys and phase rule.

UNIT 1 ELECTROCHEMISTRY 9

Electrical Resistance — Specific Resistance — Electrical conductance - Specific conductance — Equivalent
conductance — Cell constant — Determination of cell constant — variation of conductance with dilution — Kohlrausch’s
law — Single electrode potential — Nernst equation — Applications of Nernst equation — Electrochemical series.

UNIT II CHEMICAL KINETICS 9

Rate of a reaction — Order of a reaction — Examples and rate equations for Zero order, First order, Second order and
Third order reactions — Molecularity of a reaction — Unimolecular and Bimolecular reactions — Half life period -
Activation energy — Arrhenius equation — Collision theory of reaction rates.

UNIT I PHOTOCHEMISTRY 9

Laws of Photochemistry, Beer—Lambert’s law- Grothus & Drapper’s law- Stark Einstein’s law-Quantum efticiency—
Reason for difference in quantum efficiency — Method of determination of quantum yield. Jabulanski diagram -
Photochemical reactions, Kinetics and mechanism of Hydrogen — Chlorine reaction — Photosensitization - Photo
inhibitor - Chemiluminescence.

UNIT IV COLLOIDS 9
Introduction to colloids — properties of colloids — coagulation of solutions — Origin of charge on colloidal particles
_ Determination of size of colloidal particles — Donnan Membrane equilibrium — Emulsions — Gels — Applications of
colloids — Nanoparticles (Au, Ag, Pt) — Preparation — Characterization — Properties and Application.

UNIT V PHASE EQUILLIBRIA 9

Phase - Components — Degrees of freedom - The Gibbs Phase rule — Derivation of the Phase rule — One Component
system — The water System — Two Component system — Simple Futectic System — Lead- Silver System -
Desilverisation of Lead — Congruent and Incongruent Melting points.
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TOTAL: 45 Hours
TEXT BOOKS:
SL . ; Year of
No Author(s) Title of the Book Publisher Publication
— ; = lishi
1 B.R.Puri, L.R.Sharma P]‘IrlClP&lS of Physical Vishal Publishing 2017
Chemistry Co
2 A. S. Negi A Tebuook of Physical New Age 2007
Chemistry International
REFERENCE BOOKS:
i . Year of
SL.No Author(s) Title of the Book Publisher L.
Publication
1 David W. Ball Physical Chemistry Cengage Learning 2014
2 Arthur Adamson A Tex.t baok el klyNiead Elsevier 2012
Chemistry
3 V.D. Athawale Exper@mental Physical New Age International 2007
Chemistry
Peter Atkins & Atkins’ Physical Oxford university
+ : i 2002
Julio de Paula Chemistry press
5 Kund and Jain Physical Chemistry 8.Chand x50 1996
Company
Chairman-Board of Studies
ont of Mechanical E ring
Department of Wechanice, FLE
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19BSS15 APPLIED CHEMISTRY LT P C
300 3

COURSE OBJECTIVES
e The students familiar with characteristics of water and know the specification of boiler feed

water. To understand the softening of hard water by using various purification techniques.
e To understand the concept and importance of thermodynamics.
The students will understand the basic concepts of electrochemistry and its applications.
e The students understand about the fuels and its type and understand the combustion of fuels.
e The students will have knowledge on industrial important abrasives, cement, cement and glass.

COURSE OUTCOMES

e Acquire knowledge conversant with principles of water characterization and treatment of portable
water for industrial purpose.

e An ability to apply principles of thermodynamics.

e Ability to familiarize basic concepts of electrochemistry and its applications.

e Ability to apply basic knowledge on the fuels and its uses and acquire knowledge on the
combustion of fuels.

e Acquire knowledge on industrial important abrasives, cement and glass.

UNIT I PHASE RULE AND ALLOYS 9

Statement and explanation of terms involved — one component system — water system — condensed phase rule —
construction of phase diagram by thermal analysis — simple eutectic systems (lead-silver system only) — alloys —
importance, ferrous alloys — nichrome and stainless steel — heat treatment of steel, non- ferrous alloys — brass and

bronze.

UNIT II CHEMICAL THERMODYNAMICS 9

Terminology of thermodynamics - Second law: Entropy - entropy change for an ideal gas, reversible and
irreversible processes; entropy of phase transitions; Clausius inequality. Free energy and work function: Helmholtz
and Gibbs free energy functions; Criteria of spontaneity; Gibbs-Helmholtz equation, Clausius-Clapeyron equation;
Maxwell relations — Van’t Hoff isotherm and isochore.

UNIT I ELECTROCHEMISTRY 9

Electrochemical cells — reversible and irreversible cells — EMF — measurement of emf — Single electrode potential —
Nernst equation (problem) — reference electrodes — Standard Hydrogen electrode - Calomel electrode — lon
selective electrode — glass electrode and measurement of pH — electrochemical series — significance — potentiometer
titrations (redox - Fe’+ versus dichromate) and conduct metric titrations (acid-base — HCI vs, NaOH) titrations.

UNIT IV FUELS AND COMBUSTION 9

Fuel: Introduction- classification of fuels- calorific value- higher and lower calorific values- coalanalysis of coal
(proximate and ultimate)- carbonization- Otto Hoffmann method - petroleum- manufacture of synthetic petrol
(Bergius process)- knocking, octane number - diesel oil- cetane number - natural gas- compressed natural
gas(CNG)-liquefied petroleum gases(LPG) - Combustion of fuels: introduction- theoretical calculation of calorific
value- ignition temperature- flue gas analysis (ORSAT Method).

UNIT V ENGINEERING MATERIALS 9

Abrasives: definition, classification or types, grinding wheel, abrasive paper and cloth. Portland cement-
manufacture and properties - setting and hardening of cement, special cement- waterproof and white cement—
properties and uses. Glass - manufacture, types, properties and uses.

N/-'\ TOTAL: 45 Hours
Chairman-Board of Studies
Department of Mechanical Engineering
Fray At AL ENGINEERING COLLEGE
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TEXT BOOKS
Year of
Sl. No Author(s) Title of the Book Publisher Publicatio
n
1. B P.C. Jain and ; ’ . Dhanpat Rai Pub,
Monica, Tain Engineering Chemistry Co., New Delhi 2013
o 3 Sri Krishna Hitech
2 Dr.A.Ravikrishnan Fgcgirlleermg iy Publishing 2016
Company Pvt. Ltd
REFERENCE BOOKS
Sl y ) Year of
No Author(s) Title of the Book Publisher Publication
1. | Dr.P.Santhi & 2 : ; Sri Kandhan
S.Elavarasan BrgineegndC e Publications Aug 2016
2. A text book of S.Chand & Co.Ltd.,
a5, D engineering chemistry New Delhi =dls
3 . Advanced Engineering Krishna Prakasan
* | Shradha Sinha . Media (P) Ltd., 2015
Chemistry
Meerut
Tata McGraw-Hill
4. 5 3 " : Publishing
: ank
B.Sivasankar Engineering Chemistry Company; Ltd., 2008
New Delhi
V.R.Gowariker
5 N.V.Viswanathan e Age
’ ) Polymer Science International Pvt. 2006
and Jayadev Ltd.. Ch .
Sreedhar Lk, e
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19BSS16 ORGANIC CHEMISTRY LABORATORY L. TP C
0 03 1

COURSE OBJECTIVES

e The students familiar with different types of organic compounds and its characteristics

reactions.
The students will understand the preparation of organic compounds.

L]

e To understand the mechanism for the preparation of organic compounds.

e The students will have skill on preparation of simple organic compounds.

e The students will understand various methods of organic preparations.
COURSE OUTCOMES

e Acquire knowledge on various functional groups of organic compounds.
Acquire knowledge on identification of organic compounds by simple color reactions.

L

e Anability to identify special elements present in organic compounds.

e Ability to identify functional groups in organic compounds.

e Acquire knowledge on basics in organic compound preparation.
LIST OF EXPERIMENTS

1. Organic Qualitative Analysis
a) Detection of elements- nitrogen, sulphur and halogens.
b) Detection of aliphatic or aromatic.
¢) Detection of whether saturated or unsatured compounds.
d) Preliminary tests and detection of functional groups, phenols, aromatic amines, aromatic
acids, Urea, benzamide & carbohydrate (monosaccharides only).
2. Introduction to Organic Synthetic Procedures
a) Acetylation — Preparation of acetanilide from aniline.

b) Hydrolysis — Preparation of salycilic acid from methyl salyciliate.

¢) Substitution — Conversion of acetone to iodoform.

d) Nitration — Preparation of m-dinitrobenzene from nitrobenzene.

e) Oxidation — Preparation of benzoic acid from benzaldehyde/ benzyl alcohol

REFERENCE BOOKS
SL.No Author(s) Title of the Book Publisher Heneut
Publication
! V.Venkateswaran, | Basic Principles of Sultan Chand & 2013
R.Veerasamy Practical Chemistry Sons
) Arun Bahl and A Text Book of Organic S.Chand & 2012
B.S.Bahl Chemistry CompanyJid_~
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PHYSICAL CHEMISTRY LABORATORY L TPC
0 03 1

19BSS17

COURSE OBJECTIVES:
e To acquire knowledge on conductance measurements.

To determine the rate of a chemical reaction.

°

e To determine the physical properties of photochemistry.

e To verify phase rule in physical chemistry.

e To familiarize with different types absorption.
COURSE OUTCOMES

o  An ability to measure the conductance of a solution.

Demonstrate phase diagram of simple system.

Able to determine the rate of reaction of simple reaction.

Able to estimate the amount of weak acid by conductometric measurements.
An ability to calculate partition coefficient of two immiscible liquids.

LIST OF EXPERIMENTS

Determination of molecular weight of a polymer by viscosity method.
Determination of partition co-efficient of iodine between two immiscible solvents
Determination of Ka of the weak acid

Conductometric experiments - Verification of Oswald’s Dilution Law
Titration of Weak Acid Vs Weak Base

Determination of Rate Constant (K)

To study the adsorption of Acetic acid on charcoal and construct the isotherm.
Determination of pH metric titration of Strong Acid Vs Strong Base

9. Enzyme catalytic reaction by varying pH.

10. Application of Phase Rule to Phenol-Water system

I1. To study the inversion of cane sugar by polarimeter.

®NO RN~

TEXT BOOKS:
. . Year of
SI.No Author(s) Title of the Book Publisher ..
Publication
1 V.Venkateswaran, Basic Principles of Sultan Chand & 2013
R.Veerasamy Practical Chemistry Sons
2 B.R.Puri, L.R.Sharma glimc:ipals of Physical lehal Publishing 2017
hemistry -0
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19BSS21 ALGEBRA AND CALCULUS LT P E
310 4

COURSE OBJECTIVES

e To realize the use of matrix algebra techniques in engineering applications and to develop for
future applications.
e To familiarize the student with differential calculus concepts. This is needed in almost all

branches of engineering.

e To impart knowledge on the functions with several variables which finds applications in many
engineering branches

e To familiarize the students with integral calculus concepts.
To acquaint the student with mathematical tools needed in evaluating multiple integrals and their
usage.

COURSE OUTCOMES

e This course equips students to have basic knowledge in matrix algebra techniques with its
engineering applications.

This course helps students in understanding the concepts of differential calculus.

The students will have knowledge on functions with several variables.

L
e The students will gain understanding of the basic techniques of integration.
e The students will have the ability to solve the real time engineering problems with multiple
integrals and their usage
UNIT - 1 MATRICES 9+3

Characteristic equation — Eigenvalues and Eigenvectors of a real matrix — Properties of eigenvalues and eigenvectors
— Cayley-Hamilton Theorem (Without Proof) — Orthogonal transformation of a symmetric matrix to Diagonal form
— Reduction of a quadratic form to canonical form by orthogonal transformation

UNIT -1I DIFFERENTIAL CALCULUS
9+3

Representation of Functions, Limits, Continuity, Derivatives, Differentiability Rules-Maxima and Minima of
functions of one variable- Mean Value Theorem.

UNIT - 111 FUNCTIONS OF SEVERAL VARIABLES 9+3

Functions of two variables — Taylor series - Partial derivatives — Maxima and minima — Constrained maxima and
minima — Lagrange’s multipliers method — Jacobians

UNIT -1V INTEGRALCALCULUS 9+3

Definite and Indefinite Integrals-Substitution Rule-Integration by parts-Trigonometric Integrals, Integration of
rational functions by partial fractions -Improper Integrals.

UNIT -V
MULTIPLE INTEGRALS 9+3

Double integrals in Cartesian coordinates — Change of order of integration — Area between two curves —Area of
double integral - Triple integration in Cartesian coordinates — Volume as triple integrals

TOTAL: 45+ 15

TEXT BOOKS:
SLN " . Year of
s Author(s) Title of the Book (\)}_// Publisher Publication
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Calculus with Early Cengage Learning, New
! James Stewart Transcendental Functions Delhi 20
Higher Engineering Khanna Publications,
2. | Grewal. BS | ppohematics, 43% Edition Delhi 201
REFERENCE BOOKS:
SLN " s Year of
> Author(s) Title of the Book Publisher Publication
o : Tata McGraw-Hill
1. | Veerarajan. T E:sgtm:zmg Mathematics for Publishing Company 2015
Y Ltd., New Delhi
; . Advanced Engineering John Wiley and Sons,
2. | Erwin Kreyszig | ppathematics, 9™ Edition New Delhi 2%
3 Jain R.K., Advanced Engineering Alpha Science 2014
| Iyengar SR.K. | Mathematics, 4" edition International Ltd
4 Bali N. P A Text book of Engineering Laxmi Publications Pvt 2016
" | Manish Goyal Mathematics, 9" edition Ltd.
Dass, H.K. , Higher Engineering
5. Er. Mathematics, S. Chand Private Ltd 2014

RajnishVerma

3" Revised Edition
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19BSS22 DIFFERENTIAL EQUATIONSANDVECTORANALYSIS LT PC
310 4

COURSE OBJECTIVES

e To make the student acquire sound knowledge of techniques in solving ordinary differential
equations that model engineering.
To construct relatively simple quantitative models of change, and to deduce their consequences.
To develop an understanding of the standard techniques of analytic theory.

e To enable the student to apply complex integration theory with confidence, in application areas of
engineering fields.

e To have a sound knowledge of Laplace transform and learn the inverse Laplace transformations
for solving real time Engineering problems.

COURSE OUTCOMES

e The knowledge gained on ordinary differential equations will provide a strong platform to solve
the research problems in model engineering.

e The knowledge gained on vector calculus provides a framework for modeling systems.Use Gauss,
Stokes and Greens theorems to simplify calculations of integrals and prove simple results.

e Using analytical functions for real world problems, engineer makes models of projects and then
simulates its models in real world conditions.

e To enable the student to apply complex integration efficiently solving the problems that occur in
various branches of engineering disciplines.

e This course equips students to have basic knowledge in inverse Laplace transforms with its
engineering applications

UNIT -1 ORDINARY DIFFERENTIAL EQUATIONS 9+3

Linear differential equations of second and higher order with constant coefficient when the R.H.S is e*, sin ax, cos
ax, e”sinbx, e**cosbx — Cauchy’s Euler's equations and Legendre’s linear equations — simultaneous first order linear
equations with constant co-efficients — Method of variation of parameter when the R.H.S is sec ax, cosec ax, tan ax,
cot ax.

UNIT - 11 VECTOR CALCULUS 9+3

Gradient, divergence and curl — Line, surface and volume integrals — Green’s, Gauss divergence theorem and
Stokes® theorem (excluding proofs) — Verification of the above theorems and evaluation of integrals using them

UNIT - 111 ANALYTIC FUNCTIONS 9+3

Functions of a complex variable — Analytic function: Necessary conditions — Cauchy-Riemann equations and
sufficient conditions (excluding proofs) — Properties of analytic function — Harmonic conjugate — Construction of
analytic functions — Conformal mapping: w =az, 1/z and bilinear transformation.

UNIT -1V COMPLEX INTEGRATION 9+3

Cauchy’s integral theorem (excluding prcof) and Cauchy’s integral formula(excluding proof) — Taylor’s and
Laurent’s series expansions(excluding proof) — Singular points — Classifications — Cauchy’s residue theorem —
Contour integration- circle and semi-circle Contour (excluding poles on the real axis).

UNIT-V LAPLACE TRANSFORMS AND INVERSE LAPLACE TRANSFORMS 9+3
Laplace transforms — Basic properties — Initial and final value theorems - Problems - Transform of periodic
functions. Inverse Laplace transforms — statement of convolution theorem - Problems — Partial fraction method —

Problems — Solution of linear ODE of second order with constant coefficients.

UNIT -V ORDINARY DIFFERENTIAL EQUATIONS (W/ 943

Chairman-Board of Studies
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Linear differential equations of second and higher order with constant coefficient when the R.H.S is ™, sin ax, cos

ax, e™sinbx, e®cosbx — Cauchy’s Euler's equations an
equations with constant co-efficients —

Method of variation of parameter when the R.

d Legendre’s linear equations — simultaneous first order linear
H.S is sec ax, cosec ax, tan ax,

cot ax.
TOTAL: 45 + 15 =60 Hours
TEXT BOOKS:
SLNo |  Author(s) Title of the Book Publisher Plﬁ)‘;?:a:ii .
Advanced Modern Engineering .
1. Glyn James Mathematics, 4" Edition Pearson Education 2016
Higher Engineering | Khanna  Publications,
2. | Grewsl BS Mathematics, 43° Edition Delhi 2014
REFERENCE BOOKS:
SINo |  Author(s) Title of the Book Publisher Pi‘l’;‘:a‘t’ifo i
1 BaliN. P A Text book of Engineering Laxmi Publications Pvt 2016
’ Manish Goyal Mathematics, 9 edition Lid.
. . Advanced Engineering John Wiley and Sons,
2. Erwin Kreyszig | \rihematics, 9% Edition New Delhi 2014
Tony Croft, Engineering Mathematics: A
Anthony Croft, . .
Robert Davison Found.atlon for Electron}c,
3. Marti > | Electrical, Communications and | Pearson Education 2012
I m . th .
o Systems Engineers, 4" Revised
argreaves, "
. Edition
James Flint
. Advanced Engineering .
4. Peter V. O.Neil Mathematics, 7" Edition Cengage learning 2012
Higher Engineering
D K. : .
5. E:S;al.;ll isKh\’/erma Mathematics, S. Chand Private Ltd 2014
- R ' 3" Revised Edition

N,./




Programme Code & Name: MZ & B.E-Mechatronics Engineering

19BSS23 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS LT P C

31 0 4
COURSE OBJECTIVES

e To acquaint the student with Fourier transform techniques used in wide variety of situations.

e To develop 7 transform techniques for discrete time systems

e To introduce Fourier series analysis which is central to many applications in engineering

e To develop the basic knowledge in solving the boundary value problems

e To introduce the effective mathematical tools for the solutions of partial differential equations

that model several physical processes
COURSE OUTCOMES

e This course enables the students to apply Fourier transform techniques to many engineering
problems.

e Using this course, a student develops Z transform techniques for discrete time systems for real
world problems.

e Provides the students to have sound knowledge Fourier series analysis.
The students will have the ability to solve boundary value problems.

e It equips students to find the solutions of partial differential equations that model real time
processes

UNIT -1 FOURIER TRANSFORMS 9+3

Statement of Fourier integral theorem - Fourier transforms pair — Fourier sine and cosine transforms — Properties —
Transforms of simple functions — Convolution theorem — Parseval’s identity—Problems .

UNIT - 1i Z - TRANSFORMS AND DIFFERENCE EQUATIONS 9+3

Z- transforms - Elementary properties — Initial and final value theorem — Inverse Z - transforms — Partial fraction
method — Residue method — Convolution theorem - Formation of difference equations — Solution of difference
equations using Z - transforms

UNIT - III FOURIER SERIES 9+3

Dirichlet™s conditions — General Fourier series — Odd and even functions — Half range sine series — Half range
cosine series — Parseval”'s identity — Harmonic analysis

UNIT -1V BOUNDARY VALUE PROBLEMS 9+3

Classification of PDE - Solutions of one dimensional wave equation — One dimensional equation of heat conduction
— Fourier series solution in Cartesian coordinates — Steady state solution of two dimensional equation of heat
conduction (excluding insulated edges) on finite square plates (excluding circular plates).

UNIT -V PARTIAL DIFFERENTIAL EQUATIONS 9+3

Formation of partial differential equations — Singular integrals — Solutions of standard types of first order partial
differential equations - Lagranges linear equation - Linear partial differential equations of second and higher order
with constant coefficients of homogeneous when the R.H.S is ey xM y? m n>0, sin (ax+by), cos (ax+by)
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TEXT BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publicatio
n
. . Advanced Engineering John Wiley and Sons,
L. B RERyRag Mathematics, 9" Edition New Delhi 2014
Higher Engineering Khanna Publications,
2. | Grewal BS Mathematics, 43 Edition Delhi ke
REFERENCE BOOKS:
SLNo |  Author(s) Title of the Book Publisher Yearof
Publicatio
n
) Advanced Modern Engineering .
1. Glyn James Mathematics. 4® Etfition Pearson Education 2016
5 Bali N. P A Text book of Engineering Laxmi Publications Pvt 2016
‘ Manish Goyal Mathematics, 9" edition Ltd.
Mathematical Methods of Cengage Learning India
3 Datta.K.B. Science and Engineering Pvt Ltd, Delhi 2813
. o Tata Mc Graw Hill
Ray Wylie. C, Advanced Engineering .
4. Barrett.L.C Mathematics, 6" Edition Education PVt.Ltd’ 2012
New Delhi
Tata Mc Graw Hill
5. Ramana.B.V. Higher Engineering Mathematics | Publishing Company, 2008
New Delhi
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19BSS24 DISCRETE MATHEMATICS L TPC
31 0 4

COURSE OBJECTIVES

To extend student’s Logical and Mathematical maturity.

To deal with abstraction and the counting principles.

To identify the basic properties of graphs and model simple applications.
To study the concepts and properties of algebraic structures.

To learn discrete objects and their properties.

COURSE OUTCOMES

Have knowledge of the concepts needed to test the logic of a program.
Ability to distinguish between the notion of discrete and continuous mathematical structures

Have an understanding in identifying structures on many levels.

Be aware of the counting principles.
Be exposed to concepts and properties of algebraic structures such as groups, rings and fields.

UNIT -1 LOGIC AND PROOFS 9+3

Propositional Logic — Propositional equivalences-Predicates and quantifiers- Rules of inference- introduction to
Proofs-Proof Methods and strategy.

UNIT -1I COMBINATORICS 9+3

Mathematical inductions-Strong induction and well ordering-.The basics of counting-The pigeonhole principle —
Permutations and combinations-Recurrence relations-Solving Linear recurrence relations- generating functions-
inclusion and exclusion and applications.

UNIT - 111 GRAPHS 9+3

Graphs and graph models-Graph terminology and special types of graphs-Representing graphs and graph
isomorphism - connectivity-Euler and Hamilton paths.

UNIT -1V ALGEBRAIC STRUCTURES 9+3

Algebraic systems-Semi groups and monoids-Groups-Subgroups and homomorphisms- Cosets andLagrange’s
Theorem - Ring & Fields (Definitions and examples)

UNIT-V LATTICES AND BOOLEAN ALGEBRA 943
Partial ordering-Posets-Lattices as Posets- Properties of lattices-Lattices as Algebraic systems —Sublattices —direct

product and Homomorphism-Some Special lattices- Boolean Algebra
TOTAL: 45+ 15

TEXT BOOKS:

Year of

SI.No Author(s) Title of the Book Publisher =
Publication

Graph Theory with Applications
] Narsingh Deo to Engineering and Computer Dover Publications Inc. 2016
Science, Reprint edition

Discrete Mathematical Structures Tata Mc Graw Hill

with application to computer Pub.Co.Ltd.New Delhi 2011
science,30™ Reprint __ , D ’
A

Tremblay J.P,
Manohar R
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REFERENCE BOOKS:
SI.No Author(s) Title of the Book Publisher Yefu' o-f
Publication
Bernard
1 KO"gaé‘u’SEObert Discrete Mathematical Pearson Education Pvt 2015
g [ C&’I'ter Structures, 6" Edition Ltd. ,New Delhi
Ross
) Richard Discrete Mathematics , 7" Pearson Education Asia, 2014
’ Johnsonbaugh Edition New Delhi
Seymour
3 Lipschutz, Discrete Mathematics Schaum’s Mc Graw Hil 2013
' Mark Lipson, Outlines , Revised 3™ Edition Pub.Co.Ltd.,.New Delhi
Varsha H. Patil
Discrete and combinatorial .
h. ; ;
4, p gfilgal di Mathematics : An Applied PC&I:ZI.I E;;lulcﬁtion 2012
) Introduction, 5" Edition e
Tata Mc Graw Hill Pub
5 Kenneth H. Discrete Mathematics and its . co.Ltd.,New 2011
’ Rosen Applications, 7" Edition Delhi,Special Indian
Edition
Chairman-Board of Studies
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19BSS25 STATISTICAL AND QUEUING MODEL LT P C
310 4

COURSE OBJECTIVES

To understand concepts of testing of hypothesis

To develop design of experiments model for research problems

To understand the basic concepts of Control charts for measurements.
Identify the concept of queueing models and apply in engineering,
To understand the significance of advanced queueing models.

COURSE OUTCOMES

Provides knowledge to apply testing of hypothesis to real life problems.
This course enhances the students in design of experiments model for research problems
Apply the concept of Statistical Quality Control in engineering disciplines.

Acquire skills in analyzing queueing models.
Understand and characterize phenomenon which evolve with respect to time ina

probabilistic manner

e @ o o

UNIT I TESTING OF HYPOTHESIS 9+3
Sampling distributions - Estimation of parameters - Statistical hypothesis -Tests based on t, Chi-square and F
distributions for mean, variance and proportion - Contingency table (test for independent) -Goodness of fit.

L
UNIT II DESIGN OF EXPERIMENTS 9+3
One way and Two way classifications - Completely randomized design — Randomized block design — Latin square
design.
UNIT Il STATISTICAL QUALITY CONTROL 9+3

Control charts for measurements (X and R charts) — Control charts for attributes (p, ¢ and np charts) — Tolerance
limits - Acceptance sampling.

UNIT IV QUEUEING MODELS 9+3
Markovian queues — Birth and death processes — Single and multiple server queueing models — Little's formula —

Queues with finite waiting rooms — Queues with impatient customers : Balking and reneging.

UNIT V ADVANCED QUEUEING MODELS 9+3
Finite source models — M/G/1 queue — Pollaczek Khinchin formula — M/D/1 and M/EK/1 as special cases

— Series queues — Open Jackson networks.
TOTAL: 45 + 15=60 Hours

TEXT BOOKS:

; . Year of
SL.No Author(s) Title of the Book Publisher L

Publication
L Devore. J.L.. Pro.bab1l‘1ty and Sl’atlStl.CS for Cengage Learr.ung, New 2014
Engineering and the Sciences Al _~ Delhi
\"4
Chairman-Boz
partment
MUTHAYAS




Programme Code & Name: MZ & B.E-Mechatronics Engineering

John F. Shortle,
James :
5 34 Thiimpson, Fundamentalsthof Q.u.euemg Wiley 2012
) Theory, 4" Edition
Carl M. Harris
Donald Gross
REFERENCE BOOKS:
Y f
SLNo |  Author(s) Title of the Book Publisher ear o
Publication
MDO‘:Q'aS C. | Applied Statistics and Probability
L. Gog grgng(e:ry, for Engineers (International John Wiley & Sons, Inc. 2016
Runger ' Student Version)”, 6" Edition
iegel. M.R., | - .
Spleg'e o Schaum’s Outlines on Probability Tata McGraw Hill
2. Schiller. 1., i SRR : 2013
. and Statistics, 4" Edition Education
Srinivasan.R.A.
Thbinn, B A, Mlller.,F?eund s Prqbablllty z:hnd ‘ .
3. Statistics for Engineers, 11 Pearson Education, Asia 2011
and Gupta. C.B. s
Edition
4 Yates, R.D. and “Probability and Stochastic Wiley India Pvt. Ltd., 2012
' Goodman. D. J Processes” Bangalore
Probability and Statistics with
=) Trivedi.K.S., ehab1ht){, Queuemg an-d John Wiley and Sons 2008
Computer Science Applications,
2™ Edition
Chairman-Board of Studies
Department of Machanical En 'r‘:"iig
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19BSS26 NUMERICAL METHODS L
3

COURSE OBJECTIVES

e To solve a set of algebraic equations representing steady state models formed in engineering
problems

e To deal with interpolation and approximation for the application of finite element analysis

e To find the trend information from discrete data set through numerical differentiation and
summary information through numerical integration

e To predict the system dynamic behaviour through solution of ODEs modeling the system
To solve PDE models representing spatial and temporal variations in physical systems through
numerical methods

COURSE OUTCOMES

e The students will have a clear perception of the power of numerical techniques

e The students will have the ability to solve a set of algebraic equations representing steady state
models formed in engineering problems

e The students can deal with interpolation and approximation for the application of finite element
analysis

e It equips the knowledge in numerical differentiation and numerical integration

e This course makes students easy in solving initial and boundary value problems

UNIT - I SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9+3

Solution of algebraic and transcendental equations - Newton Raphson method — Solution of linear system of a
equations - Gauss elimination method —Gauss Jordon method - Iterative methods of Gauss Jacobi andGauss-Seidel -

Eigen value of a matrix by power method
UNIT - 11 INTERPOLATION AND APPROXIMATION 9+3

Interpolation with unequal intervals — Lagrange’s interpolation — Newton’s divided difference interpolation —
Interpolation with equal intervals — Newton's forward and backward difference formulae.

UNIT - III NUMERICAL DIFFERENTIATION AND INTEGRATION 9+3

Approximation of derivatives using interpolation polynomials — Numerical integration using Trapezoidal, Simpson’s
1/3 rule — Two point and three point Gaussian quadrature formulae — Evaluation of double integrals by trapezoidal
and Simpsons’s 1/3 rules.

UNIT -1V INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL
EQUATIONS 9+3

Single step methods — Taylor’s series method — Euler’s method — Modified Euler’s method — Fourth order Runge-
Kutta method for solving first order equations — Multi step methods — Milne’s and Adams-Bash forth predictor
corrector methods for solving first order equations.

UNIT -V BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL
EQUATIONS 9+3

Finite difference methods for solving two-point linear boundary value problems — Finite difference
techniques for the solution of two Laplace’s and Poisson’s equations on rectangular domain — one dimensional heat
equation by explicit and implicit (Crank Nicholson) methogi’-)g\’e dimensional wave equation by explicit method.

Chairman-Board of Sti1diac
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TOTAL: 45 + 15 Hours
TEXT BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publicatio
n
Numerical Methods for New Age International
. 5 K Kiupta Engineers , 3 Edition Pvt Ltd Publishers o
Chapra. S.C., Numerlcal.Methods for Tata McGraw Hill, ,
2, Canale. R.P. Engineers, New Dethi SR
o 6" Edition
REFERENCE BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publicatio
n
Numerical Methods in
Engineering & Science: with Khanna Publishers,
I. | Grewal.B.S. | p i orams in C and C++, 10% New Delhi s
Edition
Numerical Methods for Scientific O S —
2. M.K. Jain & Engineering Computation, 6" 8 2010
o Publishers
Edition
Numerical methods for Scientists | Prentice Hall of India
% Sakers Ban, K. and Engineers, 3" Edition Private, New Delhi 2007
. o i A friendly introduction to Pearson Education,
ke Brisn Bradie Numerical analysis Asia, New Delhi 2007
5 Gerald. C. F. Applied Numerical Analysis,6th Pearson Education, 2006
' Wheatley. P. O. Edition Asia, New Delhi
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19BSS27 PROBABILITY & RANDOM PROCESSES LT PC
320 4

COURSE OBJECTIVES

e Analyze random or unpredictable experiments and investigate important features of random
experiments.

e Construct probabilistic models for observed phenomena through distributions which play an
important role in many engineering applications.

e To acquire the knowledge the concept of convergence of random sequence and the study of
random signals

e To be familiar with application of auto correlation and cross correlation functions.

e To learn the concept of spectral density

COURSE OUTCOMES

The students will have a fundamental knowledge of the probability concepts.

It helps to use standard distributions to the real life problems.

Associate random variables by designing joint distributions and correlate the random variables.

It also helps to understand and characterize phenomenon which evolve with respect to time in a
probabilistic manner.

e Gained knowledge in correlation and spectral densities

UNIT - I PROBABILITY AND RANDOM VARIABLES 9+3

Axioms of probability-conditional probability— Baye’s theorem, random variables— Discrete and continuous random
variables — MGF

UNIT -1I STANDARD DISTRIBUTIONS 9+3

Discrete distributions : Binomial, Poisson, Geometric, Negative Binomial and their properties — Continuous
distributions : Uniform, Exponential, Gamma, Normal distributions and their properties

UNIT - III TWO - DIMENSIONAL RANDOM VARIABLES 9+3

Joint distributions — Marginal and conditional distributions — Covariance — Correlation and regression —
Transformation of random variables

UNIT -1V RANDOM PROCESSES 9+3

Classification — Stationary process — Markov process - Poisson process — Discrete parameter Markov chain —
Chapman Kolmogorov equations

UNIT -V CORRELATION AND SPECTRAL DENSITIES 9+3

Auto correlation - Cross correlation - Properties — Power spectral density — Cross spectral density - Properties —
Wiener-Khintchine relation — Relationship between cross power spectrum and cross correlation function

(w-/TOTAL: 45 + 15=60 Hours
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TEXT BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publicatio
n
Fundamentals of Applied
L Oliver. C Ibe. Probability and Random Academic Press 2014
Processes, 2" Edition
Stark. H Probability and Random
2. " Processes with Applications to Pearson Education, Asia 2014
Woods. J.W. ; . P e
Signal Processing, 4™ Edition
REFERENCE BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publicatio
n
Schaum®'s Outline of Theory and Mc Graw Hill
IL HweiP.Hsu Problems of Probability, Random | Publishing Company, 2014
Variables and Random Processes New Delhi
Probability, Statistics, and
2. Heary Stark . Random Processes for Pearson Education 2014
John W. Woods ; i e
Engineers” , 2" Edition
Probability and Random
3 Miller. S.L., Processes with Applications to Academic Press 2012
’ Childers. D.G. Signal Processing and (Elsevier)
Communications , 2™ Edition
4 Yates. R.D., Probability and Stochastic Wiley India Pvt. Ltd., 2012
: Goodman. D.J. Processes, 2™ Edition Bangalore
Problems and Solutions in g
Probability, Random Variables MC _Graw g
S. Peyton Peebles - e 5 Publishing Company, 2012
and Random Signal Principles New Delhi
(SIE), I** Edition
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19BSS28 STATISTICS AND NUMERICAL METHODS LT P C
32 0 4

COURSE OBJECTIVES

To understand concepts of testing of hypothesis
To develop design of experiments model for research problems

e To find the trend information from discrete data set through numerical differentiation and
summary information through numerical integration

e To predict the system dynamic behaviour through solution of ODEs modeling the system

e To introduce numerical tools for the solutions of ordinary differential equations that model

several physical processes
COURSE OUTCOMES

e Provides knowledge to apply testing of hypothesis to real life problems.

e This course enhances the students in design of experiments model for research problems
e The students will have a clear perception of the power of numerical techniques

e Itequips the knowledge in numerical differentiation and numerical integration

e This course makes students easy in solving ordinary differential equations

UNIT -1 TESTING OF HYPOTHESIS 9+3

Sampling distributions - Tests for single mean, Difference of means (large and small samples) — Tests for single
variance and equality of variances - chi-square test for goodness of fit — Independence of attributes.

UNIT - 11 DESIGN OF EXPERIMENTS 9+3

Completely randomized design — Randomized block design — Latin square design — One way- Two way
Classification.

UNIT - III SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9+3

Newton-Raphson method- Gauss Elimination method — Gauss-Jordan methods — Iterative methods of
Gauss-Jacobi and Gauss-Seidel - Horner’s Method — Eigen values of a matrix by Power method .

UNIT -1V INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL
INTEGRATION 9+3

Lagrange’s and Newton’s divided difference interpolation —-Newton’s forward and backward difference
interpolation - Approximation of derivatives using interpolation polynomials - Numerical integration using
Trapezoidal and Simpson’s 1/3 rules

UNIT -V NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS9+3

Taylor’s series method - Euler’s method - Modified Euler’s method - Fourth order Runge-Kutta method for solving

first and second order equations — Adam’s and Milne’s predictor corrector_methods for solving first order equations
(-\”_/m TOTAL: 45 + 15
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publicatio
n
Numerical Methods for New Age International
L & B upw Engineers , 3" Edition Pvt Ltd Publishers 01
Walpole RE- | probability and Statistics for
2. Yers. 2. Engineers and Scientists, 8th | Pearson Education, Asia 2013
Myers. S.L., i
Edition
Ye. K.
REZFERENCE BOOKS:
Year of
SL.No Author(s) Title of the Book Publisher Publicatio
n
M%‘;]‘t‘gfr:ec' Applied Statistics and Probability
1. Gecg' o Cry, for Engineers (International John Wiley & Sons, Inc. 2016
R ge L. Student Version)”, 6" Edition
unger
Spiegel. M.R., s ; - .
Sy Schaum’s Outlines on Probability Tata McGraw Hill
2. Schiller. J., - sl . 2013
AR and Statistics, 4™ Edition Education
Srinivasan.R.A.
Chapra. 5.C., Rumenical MEoes sor Tata McGraw Hill,,
3 Canale.R.P Sngmcar, New Delhi 2012
T 6™ Edition
olsson, B.A Miller,Freund’s Probability and
4. S Statistics for Engineers,11" Pearson Education, Asia 2011
and Gupta. C.B. =
Edition
Numerical Methods in
Engineering & Science: with Khanna Publishers,
B, Grewal. B.5. Programs in C and C++, 10" New Delhi 2010
Edition
Chairman-Board of dies
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES01 PROGRAMMING FOR PROBLEM SOLVING USINGC LTPC
3003

COURSE OBJECTIVES
e To understand basic programming concepts
e To provide knowledge for problem solving through
e To provide hands-on experience with the concepts programming
COURSE OUTCOMES
s Understand the fundamentals of C programming
e Choose the loops and decision making statements to solve the problem

e Implement different Operations on arrays and Use functions to solve the given problem

e Understand String and structures

e Understand pointers and Implement file Operations in C programming for a given application

UNIT I INTRODUCTION TO C PROGRAMMING 9 HOURS
Introduction to computer software, Program Design Tools: Algorithms, Flowcharts, Pseudo codes, Structureof a C

program, Writing the first C program, Keywords, Identifiers, Basic Data Types in C, Variables, Constants, Input /

Output Statements in C, Operators in CArithmetic, Relational, Logical, Conditional, Typeconversion an Typecasting.

UNIT II CONDITIONAL AND LOOPING STATEMENTS 9 HOURS
Conditional branching statements, if, if-else, if-else-if and switch statements, Iterative statements, while, do-while and

for loop statements, Nested loops, the break and continue statements.

UNIT 111 FUNCTIONS AND ARRAYS 9 HOURS
Functions: Function Declaration/Function Prototype, Function definition, Function call, passing parameters to
functions. Arrays: Declaration of arrays, accessing the elements of an array, storing values in arrays, operations on I-d
arrays — Inserting an Element of an array, Deleting an Element from an Array, searching for a Value in an Array, two-

dimensional arrays, operations on twodimensional arrays — Sum, Difference.

UNIT IV STRINGS AND STRUCTURES 9 HOURS
Strings: Introduction, Operations on Strings — finding the length of a String, converting characters of a stringinto upper
case, Converting characters of a string into lower case. Structures: Introduction to Structures, Copying and comparing

structures, Nested structures.

UNIT V POINTERS AND FILE PROCESSING 9 HOURS
Pointers: Introduction to Pointers, Declaring pointer variables, Passing arguments to function using pointers.File

Processing: Introduction to Files, Read Data froWing data to Files.

Total Periods: 45 hours
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOK
YEAR OF
SL.No AUTHOR(s) TITLE OF THE BOOK PUBLISHER | PUBLICAT
ION
Oxford University
L Roeuis Thaida Computer Fundflme.ntals and | Press Sef:c.md
Programming in C Edition.
. s Oxford University Second
2. Reema Thareja Programming in C Press Edition
REFERENCE BOOK
YEAR OF
SL.No AUTHOR(s) TITLE OF THE BOOK PUBLISHER | PUBLICAT
ION
; e & Oxford University Second
1i; R Thare
eema Thareja Programming in C P Edition.
2. B S Gottfried: Schaums Programming with C Outline Series 2003
Chair? g
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES02 PROGRAMMING FOR PROBLEM SOLVING TECHNIQUES

COURSE OBJECTIVES
e To understand basic programming concepts

e To provide knowledge for problem solving through programming
e To provide hands-on experience with the concepts
COURSE OUTCOMES
e Understand the fundamentals of C programming
e Choose the loops and decision making statements to solve the problem

e Implement different Operations on arrays and Use functions to solve the given problem

e Develop Simple Python Programs using Appropriate Syntax, Control Structure and
Expression
e Explain the Concept of Tuples and Files in Python Programming Language

UNIT I INTRODUCTION TO C PROGRAMMING 9 HOURS
Introduction to computer software, Program Design Tools: Algorithms, Flowcharts, Pseudo codes, Structure ofaC
program, Writing the first C program, Keywords, Identifiers, Basic Data Types in C, Variables, Constants, Input /
Output Statements in C, Operators in CArithmetic, Relational, Logical, Conditional, Typeconversion and Typecasting.

UNIT II CONDITIONAL AND LOOPING STATEMENTS 9 HOURS
Conditional branching statements, if, if-else, if-else-if and switch statements, Iterative statements, while, do-while and
for loop statements, Nested loops, the break and continue statements.

UNIT 111 FUNCTIONS AND ARRAYS 9 HOURS
Functions: Function Declaration/Function Prototype, Function definition, Function call, passing parametersto
functions. Arrays: Declaration of arrays, accessing the elements of an array, storing values in arrays, operations on 1-
d arrays — Inserting an Element of an array, Deleting an Element from an Array, searching for a Value in an Array,

two-dimensional arrays. operations on twodimensional arrays — Sum, Difference

UNIT 1V INTRODUCTION TO PYTHON PROGRAMMING 9 HOURS
Introduction- Python interpreter and interactive mode- Creating and executing Python program- Data types: Numeric,
Boolean, string, List, tuple and Dictionary-Comments- Expressions- Conditional statements: if; if-else and if-elif-else-
[terative statements: while, for, continue and pass- Functions- Fruitful functions- Recursive functions- Ilustrative

programs: Linear search and Binary search

UNIT V STRINGS, LISTS, TUPLES AND DICTIONARIES 9 HOURS

Strings: Assignment- String slices and String methods- Lists: List operations and list methods-Tuples: Tuplel
assignment and Tuple operations- Dictionaries: Operations and W Ilustrative Programs: Quick sort and Merge

sort. o




Programme Code & Name: MZ & B.E-Mechatronics Engineering

Total Periods: 45

TEXT BOOK
YEAR OF
SL.No AUTHOR(s) TITLE OF THE BOOK PUBLISHER PUBLICATION
orsit
L Reema Thareja Computer Fundéme.ntals and Oxford University Second
Programming in C Press
Edition
Revised and
dnti : . expanded
2. | John V Gutag utrodustion ENIRION A0 | poptn, . MAIT 2013
Programming Using Python Press
REFERENCE BOOK
YEAR OF
SL.No AUTHOR(S) TITLE OF THE BOOK PUBLISHER PUBLICATION
1. Reema Thareja Programming in C Oxtordpit;;versﬁy Second Edition
Robert Sedgewick, Introduction to Programming Pearson India
2, Kevin Wayne, Robert | in Python: An Inter-disciplinary | Education Services 2016
Dondero Approach Pvt. Ltd.,
Mec-Graw Hill
3, Timothy A. Budd Exploring Python Education (India) 2015
Private Ltd
. CENGAGE
F Python: F .
4 | Kenneth A Lambert | Tindamentals of Python:First |y e 2012.
Programs
Chaf;‘"" 2
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES03 PROGRAMMING IN C LAB

ol
o|=
=
o)

LIST OF EXPERIMENTS

S Wk D

8.
9.

Develop a program to find the largest of three numbers.
Develop an interactive program to calculate roots of quadratic equation by accepting the coefficients.
Develop a program to sum the series: 1/1! + 4/2! + 27/3! +..... using functions.

Develop a program to insert a number at a given location in an array.
Implement a program to perform a binary search on 1D sorted Array.

Develop a program to read a two dimensional array “marks” which stores marks of 5 students inthree
subjects. Display the highest marks in each subject

Develop a program to concatenate two strings and determine the length of the concatenated string
Develop a program to read and display the information about a student using structures.

Implement a program to enter a character and then determine whether it is a vowel or not usingpointers.

10. Develop a program to read data from the keyboard, write it to a file called “Input”, again read the
same data from the “Input” file and display it on the screen.




Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES04 PROGRAMMING IN C AND PYTHON LAB

o™
o=
-]
A

LIST OF EXPERIMENTS

1. Develop a C program to find the largest of three numbers.

2. Develop an interactive C program to calculate roots of quadratic equation by accepting thecoefficients.

3. Develop a C program to sum the series: 1/1!+4/2! +27/3! +..... using functions.

4. Develop a C program to insert a number at a given location in an array.

5. Implement a C program to perform a Fibonacci series.

6. Develop a C program to read a two dimensional array “marks™ which stores marks of 5 studentsin three subjects. Display the
highest marks in each subject.

7. Write a Python program to find GCD of two numbers.

8. Write a Python Program to find the square root of a number by Newton’s Method.

9. Write a Python program to find the exponentiation of a number.

10. Write a Python Program to find the maximum from a list of numbers.

11. Write a Python Program to perform Linear Search.

Departimznt
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES05 ELECTRICAL AND ELECTRONICS SCIENCES LTPC
30 03

COURSE OBJECTIVES

e To impart knowledge on DC & AC circuits and its analysis

e Toimpart knowledge of measuring instruments.

e To study the operation of electrical machines.

e To impart the fundamentals of semiconductor.

e To understand the principles of micro computing.
COURSE OUTCOMES

e Able to analyze DC and AC circuits

Able to explain the different type of measuring instruments
Able to exhibit the operation of electrical machines

Able to demonstrate the operation of rectifier and DAC/ADC
Able to explain the principles of micro computing

UNIT I ELECTRICAL CIRCUITS

9
Ohm’s law - Kirchhoffs laws - Resistors in series and parallel circuits (simple problem) - Introduction to ac circuits
and its parameters - Three phase power supply — Star connection — Delta connection — Balanced and Unbalanced
Loads.

UNIT 1I MEASUREMENTS AND INSTRUMENTATIONY

Operating principles of Moving Coil and Moving Iron instruments - Principles of Electrical Instruments,
Multimeters, Oscilloscopes - Static and Dynamic Characteristics of Measurement — Errors in Measurement —
Transducers - Classification of Transducers

UNIT III ELECTRICAL MACHINES

9
Construction, Principle of operation, Basics equation, of DC Motor and Generators - Single phase Induction
motors, Construction, Types and speed control methods - Single Phase Transformer, voltage regulation and
efficiency (Qualitative & Quantitative treatment only)

| UNIT IV SEMICONDUCTOR DEVICES AND DIGITAL ELECTRONICS
9
Operation and characteristics of PN Junction Diode - Half wave Rectifiers - Full wave Rectifiers - BipolarJunction
Transistor - Binary Number System - Logic Gates - Boolean algebra - Half and Full Adders - Registers and Counters
- A/D and D/A Conversion.

UNIT V INTRODUCTION TO MICROCOMPUTING
9
Architecture of 8051 — instruction set — addressing mode — serfal port programming - interrupts —
ADC/DAC
Chair
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
SLNo |  Author(s) Title of the Book Publisher bl
Publication
D P Kothari and | Basic Electrical and Electronics McGra_w Hill ‘
I L] Nagarath Eogineetin Education(India) 2016
’ g g & Private Limited
2. S.K.Bhattacharya Bam_c Elgctncal and Elecintios Pearson India 2011
Engineering
REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher e
Publication
Y i R 4 Principles and Applications of | McGraw Hill
L | Glowgio Rizzonl Electrical Engineering Education(India) 2010
Private Limited
A.E.Fitzgerald, David McGraw Hill
2. E Higginbotham and Basic Electrical Engineering Education(India) 2009
Arvin Grabel, Private Limited
3. Mittle N Basic Electrical Engineering Ta’%a' ifeima K 2016
Edition
4 Rajendra Prasad Fuqdamqntals of Electrical Prentice Hall of 2006
engineering India
Electrical Engineering Pearson Education,
% Bel Toro Fundamentals New Delhi 2013
Chairman-Beard of ",d&,s .
Department of Mechanica;
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES06 MECHANICAL AND BUILDING SCIENCES LTPC
3003

COURSE OBJECTIVES |
e To get the knowledge on various type of power generation,

To know about IC Engines and Boilers.

To familiarize on Refrigeration and Air Conditioning.

To posses knowledge about Surveying

To know about the Civil Engineering materials and Building Elements

COURSE OUTCOMES
e Demonstrate the various power generation techniques.
Outline the working principles of IC Engines and Boilers.
Familiarize the Refrigeration and Air Conditioning systems.
Understand the principles of field measurement in surveying.
Gathered knowledge in civil engineering materials and Building Elements ]

A. MECHANICAL ENGINEERING

UNIT I: POWER PLANT ENGINEERING 8
Introduction. Classification of Power Plants — Working principle of steam, Gas, Diesel, Hydro-electric and

Nuclear Power plants — Merits and Demerits — Pumps— working principle of Reciprocating pumps (single acting and
double acting) — Centrifugal Pump.

UNIT II:1C ENGINES 8
Internal combustion engines— Working principle of Petrol and Diesel Engines — Four stroke and two stroke cycles —

Comparison of four stroke and two stroke engines — Boiler —fire tube-water tube-Bensen boiler.

UNIT III: REFRIGERATION AND AIR CONDITIONING SYSTEM 7
Terminology of Refrigeration and Air Conditioning. Principle of vapor compression and absorption system — Layout
of typica! domestic refrigerator — Window and Split type room Air conditioner.

B. BUILDING SCIENCES

UNIT IV : FUNDAMENTALS OF SURVEYING7Surveying — objectives — divisions — classification — principles —
measurements of distances — angles —leveling — determination of areas — illustrative examples. E

UNITV : MATERIALS AND FOUNDATIONS 7
Civil Engineering Materials: Bricks — stones — sand — cement — concrete — steel sections — Foundations: Types,
Bearing capacity — Requirement of good foundations.

UNIT VI : BUILDING ELEMENTS AND STRUCTURES 8
Superstructure: Brick masonry — stone masonry — beams — columns — lintels — roofing — flooring —plastering
— basics of interior design — Bridges — Dams.

TOTAL: 45 Hours

TEXT BOOKS: |
. . Year of (
SI.No Author(s) Title of the Book Publisher L.
Publication
1. Shanmugam G and Basic Civil and | McGraw Hill 1996
Palanichamy M S Mechanical Engineering | Publishing Co., New
2. | Ramamrutham S Basic Civil Engineerin WEanpaal Fublisiig 2015
SiesfiE_~ | Co. (P) Led.




Programme Code & Name: MZ & B.E-Mechatronics Engineering

REFERENCE BOOKS:
SN Author(s) Title of the Book Publisher Ye?r o.f
0 Publication
1 Venugopal K. and Basic Mechanical Anuradha Publishers, 2016
" | Prahu Raja V Engineering Kumbakonam
5 Shantha Kumar S R J BaSl.C Me‘chamcal Hl—te.ch Publlcz?tlons, 2014
Engineering Mayiladuthurai
PrabhuT.J Jai . ; ; o
3. —— gamicl:l Me{chanlcal Sc1te.chPub11catlons,Ch 2010
S ngineering ennai
4. | Seetharaman S Basic Civil Engineering Anuradha Agencies 2015
5. | SatheeshGopi Basic Civil Engineering Pearson Publishers 2009
o, "
Chairman-&
Departmant of 11
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES07 COMPUTER AIDED DRAFTING LABORATORY LT PC
0031

COURSE OBJECTIVES
e To construct various curves in engineering applications.
e To understand the principles of projection to project points, lines and planes.
e To draw the orthographic views of solids.

e To draw the projection of solids in simple position and with their axis inclined.
“To be able to construct the development of surfaces.

COURSE OUTCOMES
e Understand the basics of drawing instruments and standards.
e Construct various curves used in engineering applications.
e Comprehend and draw orthographic vies of various solids
e Explain and draw the projection of points, lines and planes
e Draw the projection of solids and development of surfaces using CAD software.

CONCEPTS AND CONVENTIONS 4
(Not for Examination) 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) 6
Importance 2d Drafling, sketching, modifying, transforming and dimensioning

UNIT I: PLANE CURVES 10
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 PLANES 10
General Principles of Orthographic projection, Need for importance of multiple views and their placement, First
angle projection, layout of views, Projection of points, Projection of straight lines located in the first quadrant,
Projection of polygonal surface inclined to both reference planes.

UNIT III: ISOMETRIC TO ORTHOGRAPHIC VIEWS 10
Representation of three dimensional objects, Developing visualization skills through free hand sketching of
multiple views from pictorial views of objects, Drawing orthographic views of various solids, Dimensioning.

UNIT 1V: PROJECTION OF SOLIDS 10
Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to one reference plane.

UNIT V SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 10
Sectioning of simple solids like prisms, pyramids, cylinder and cone in simple vertical position bycutting planes
inclined to one reference plane and perpendicular to the other, Development of lateral surfaces of simple and
truncated solids, Prisms, pyramids, cylinders and cones.

#*¥*NOTE: Students have to give descriptive answers to the questions from first two unitsand
need to draw the answer figures using CAD software for the questions from the last
three units in end semester exam.

TOTAL: P: 60 =60




Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
. g Year of
SLNo Author(s) Title of the Book Publisher G
Publication
. A text book of Dhanalakshmi
L. Histvajen K- ¥ Engineering Graphics Publishers, Chennai 13
Basant McGraw Hill
2. Agrawal and Engineering Drawing Education; Second 2013
C.M. Agrawal edition
REFERENCE BOOKS:
; " Year of
SL.No Author(s) Title of the Book Publisher <. s
Publication
1. Gopalakrishnan | Engineering Drawing Subhas Stores 2007
K.R (Vol. I1&II combined) Bangalore
Fundamentals of
Luzzader, Engineering Drawing with Eaét.em Econo'my
) Warren_l. and | A0 intrOfiuction to Edition, Prv:antlce 2005
Duff John M Interactive Compgler Hall of India Pvt.
? Graphics for Design and Ltd, New Delhi
Production
3 IS{:?:; }g/[ (':B" e Engineering Drawing Pearson, 2nd Edition 2009
Venugopal K. New Age
4 and Prabhu Raja | Engineering Graphics International (P) 2008
AV Limited
5 Bhatt N.D. and Engi s Charotar Publishing 2010
Panchal V.M TEISRES T Fouse; 50 Edition
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES08 PYTHON PROGRAMMING LTPC
3003

COURSE OBJECTIVES

1. Toread and write simple Python programs.

2. To develop Python programs with conditionals and loops.

3. To define Python functions and call them.

4. To use Python data structures — lists, tuples, dictionaries.

5. To do input/output with files in Python

COURSE OUTCOMES

1. Read, write, execute by hand simple Python programs.

2. Structure simple Python programs for solving problems.

3. Decompose a Python program into functions.

4. Represent compound data using Python lists, tuples, dictionaries.

5. Read and write data from/to files in Python Programs.

UNIT 1 INTRODUCTION 9 HOURS

The way of programming-What is programming- debugging — formal and natural languages - Python: Features -
Installing - Running — Python interpreter and interactive mode.

UNIT 1 VARIABLES, EXPRESSIONS, CONDITIONALS 9 HOURS

Values and types: int, float, boolean, string, and list; variables, expressions, statements, tuple assignment, precedence
of operators, comments; Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained
conditional (if-elif-else); Iteration: state, while, for, break, continue, pass;

UNIT I FUNCTIONS, STRINGS 9 HOURS

Functions, function definition and use, flow of execution. Fruitful functions: return values, parameters, local and
global scope, function composition, recursion; Strings: string slices, immutability, string functions and methods,
string module; Lists as arrays.

UNIT IV LISTS, TUPLES, DICTIONARIES 9 HOURS

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.

UNIT V FILES, MODULES, PACKAGES 9 HOURS

Files and exception: text files, reading and writing files, format operator; command line arguments, errors and
exceptions, handling exceptions, modules, packages.

AT - Total: 45 Hours
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOK
YEAR OF
SL.No AUTHOR(s) TITLE OF THE BOOK PUBLISHER PUBLICATION
Think Python: How to
1. Allen B. Downey Think Like a Computer | O’Reilly Publishers 2016
Scientist
Guido van Rossum and An  Introduction  to
; Network Th Ltd 2011
2 Fred L. Drake Jr Python R
REFERENCE BOOK
) YEAR OF
SL.No AUTHOR(s) TITLE OF THE BOOK PUBLISHER PUBLICATION
Introduction to Computer
L Charles Dierbach - e il A Wiley India Edition 2013
Computational Problem-
Solving Focus
) Introduction to Computation
2. John V Gutlag ! ) MIT Press 2013
and Programming Using Python
3 Kenneth A. Lambert Fundamentals of Python: First CENQAGE 2012
Programs Learning
Paul Grics, Jennifer | Practical Programming: An .
. Pragmatic
4. Campbell and  Jason | Introduction to Computer P mers LLC - 2013
Montojo Science using Python 3 rogrammers,
Mec-Graw Hill
5. Timothy A. Budd Exploring Python Education (India) 2015
Private Ltd
o
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES09 PROGRAMMING IN PYTHON LAB LTPC
0031

LIST OF EXPERIMENTS

1. Compute the GCD of two numbers.

2. Find the square root of a number (Newton‘s method)

3. Exponentiation (power of a number)

4. Find the maximum of a list of numbers

5. Linear search and Binary search

6. Selection sort, Insertion sort

7. Merge sort

8. First n prime numbers

9. Multiply matrices

10. Programs that take command line arguments (word count)
11. Find the most frequent words in a text read from a file

12. Simulate elliptical orbits in Pygame

13. Simulate bouncing ball using Pygame

PLATFORM NEEDED

Python 3 interpreter for Windows/Linux




Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES10 SOFT SKILLS LABORATORY LTPC
0032

COURSE OBJECTIVES

To Analyse the Strength and Weakness of an Individual
To build an effective team in work place

To develop effective Time Management Skills

To describe the qualities of an Effective Presenter

e To improve Health and Social life

COURSE OUTCOMES

Identifying the Career Path

Developing the leadership Qualities for the betterment of the team
Developing Effective Time Management Skill

Understanding the importance of Effective Communication
Handling Stress and Developing Problem Solving Skill

UNIT I Self Analysis
SWOT Analysis — Intra Personal Skill — Inter Personal Skill
UNIT II Team Work

Importance of a Team Player — Leadership Quality — Decision Making Skill

UNIT III Time management

Effective Planning — Goal Setting — Spending right time on right job

UNIT IV Presentation skill

Verbal Communiction — Non Verbal Communication

UNIT V Stress Management

Eustress — Distress — Emotional Intelligence — Fear Management (Crowd Fear, Exam Fear, StageFear)

Chairman-Board of St
Department of Mechanical F
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES11 ELECTRONIC DEVICES L T P C

COURSE OBJECTIVES:
«  To know about the basics of Semiconductor Diodes
«  To know about the working principle and characteristics of BJT.
«  To know about the operation and characteristics of FET.
«  To know about the biasing techniques of BJT and FET.
«  To understand the working function and applications of special diodes and optoelectronic

devices.

COURSE OUTCOMES:
After the completion of the course, the students can able to
«  Understand the theory, operation and characteristics of semiconductor diodes.
+  Explain the basics and characteristics of BIT
. Describe the construction, working principle and characteristics of FET
« Discuss about the biasing of BJT and FET.
«  Understand the working function and applications of special diodes and optoelectronics devices.

UNIT It SEMICONDUCTOR DIODES 9
Review of Semiconductor Physics-Drift and diffusion currents-Continuity Equation-Theory of PN Junction Diode-
Diode Current Equation-Current Voltage Characteristics-Effect of Temperature on PN Junction diodes-Diffusion
Capacitance-Applications: Rectifiers, Clippers, Clampers-Avalanche Breakdown Mechanism-Zener Diode as a

Voltage Regulator.

UNIT II: BIPOLAR JUNCTION TRANSISTORS 9
Bipolar Junction Transistor Operations-Configurations: CC, CB, CE-Transistor Current Components- Ebermoll’s
Model of Transistor-Small Signal Low Frequency Hybrid-High Frequency Effects-Transistor as an Amplifier and
Switch.

UNIT III: FIELD EFFECT TRANSISTORS 9
Operation and Characteristics of JFET-Configurations of JFET-JFET as Amplifier, Switch, Voltage Variable
Resistor-Metal Oxide Semiconductor Field Effect Transistor (MOSFET)-Enhancement and Depletion Mode
MOSFET-Characteristics of n-MOS and p-MOS-Introduction to CMOS.

UNIT IV: BIASING OF BJT AND FET 9
DC operating point and Load line-Q point-Bias Stability-Transistor Biasing Methods: Fixed Bias- Collector to Base
Bias-Self biasing, Thermal Runaway, Thermal Stability-FET biasing methods: Self bias-Source bias-Voltage divider
bias-Biasing MOSFETs.

UNIT V: SPECIAL DIODES AND OPTO ELECTRONIC DEVICES 9 Theory and
Characteristics of Schottky Diode-Tunnel Diode-Varactor Diode-SCR-TRIAC-LDR-UJT- Photoemissivity and
Photoconductivity-Photoconductive ~ Cell-Photo  Voltaic ~ Cell-Photodiode- Phototransistors-Construction — and
Characteristics of LCD and LED-LASER Diodes- Opto Couplers, FINFET.

TOTAL: 45
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS
SL Author(s) Title of the Book Publisher Year of
No Publication
1 Jacob Millman, | Electronic  Devices and | McGraw Hill 2nd Edition,
Christos Halkias & | Circuits 2008.
Satyabrata Jit,
Millman’s
2 Robert  L.Boylestad, | Electronic  Devices  and | Pearson 1 1th Edition,2012
Louis Nashelsky Circuit Theory education
REFERNCE BOOKS
SLN | Author(s) Title of the Book Publisher Year of
0 Publication
1 Allen Mottershead Electronic  Devices  and | Prentice Hall of | 2008
Circuits India
2 Douglas.A.Pucknell, Basic VLSI Design, | Prentice Hall of | 2009
Kamran Eshraghian Principles and Application India
3 S.Salivahanan, Electronic  Devices and | Tata  McGraw | 2nd
N.Sureshkumar and | Circuits Hill Edition, , 2008
A.Vallavara]
4 Donald A. Neamen Semiconductor Physics and | Tata ~ McGraw | Third Edition
Devices Hill
5 S. M. Sze Semiconductor Devices: | Wiley Second Edition
Physics and Technology
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19GESI12 ELECTRONIC SIMULATION LABORATORY L T P
0 0 3

COURSE OBJECTIVES:
The objectives of this laboratory course are,
«  To understand the operation of semiconductor devices using laboratory equipments and
simulation software.
«  To design and test the electronic circuits using laboratory devices, equipments and simulation

software.

COURSE OUTCOMES:
After the completion of the course, the students can able to
»  Measure and interpret the parameters of diodes and transistors
+  Construct and analyze the amplifier using BJT.
»  Construct and analyze the voltage regulator.
+  Design and measure various wave shaping circuits using diodes.
«  Measure and interpret the parameters of different special diodes.

LIST OF EXPERIMENTS:
Analyze the Device Behaviour of Semiconductor Diodes.

1

2. Analyze the Characteristics of Bipolar Junction Transistors.
3. Design and Analysis of BJT as an amplifier.

4. Analyze the Device Behaviour of FETSs.

5. Design and Analysis of Voltage Regulators.

6. Design and Analysis of Rectifiers.

7. Design and Analysis of Clippers and Clampers.

8

9.

1

Analyze the device Behaviour of UJT.
Analyze the device Behaviour of SCR.
0. Analyze the characteristics of LED, LDR and Photodiode.

| A
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19GES13 ELECTRIC CIRCUITS LTPC
2103

COURSE OBJECTIVES
e To communicate the knowledge on DC circuits and its analysis.
e To impart knowledge on AC circuits and its analysis. To impart knowledge on solving circuits equations

using network theorems.
e To introduce the concept of resonance circuits and transient response in circuits.
e To impart knowledge on balanced and unbalanced in three phase circuits.

COURSE OUTCOMES
e Able to analyze DC circuits

e Able to give details on the AC circuits and analyze.

e Able to solve the different type of network problems

e Able to implement the resonance condition in the power circuits.

e Able to analyze the different type of load in three phase circuits.
UNIT I DC CIRCUITS

6+3
Basic circuit elements - Ohm’s law - Resistors in series and parallel circuits - Voltage division and current division
- Kirchhoff's laws - Source transformation - Star-Delta conversion - Mesh and nodal analysis.

UNIT II AC CIRCUITS 6+3
Introduction to AC circuits- Form Factor - Phase and phase difference - Sinusoidal Voltage and Current - Single
phase AC circuits - Series and parallel RL, RC and RLC circuits - Power - Power factor.

UNIT 111 NETWORK THEOREMS FOR DC AND AC CIRCUITS 6+3
Superposition theorem - Thevenin’s theorem - Norton’s theorem - Maximum power transfer theorem - Reciprocity
theorem- Compensation theorem

UNIT IV RESONANCE CIRCUITS AND TRANSIENT RESPONSE 6+3
Series and parallel resonance - Quality factor and bandwidth - Transient response of RL, RC and RLC Circuits using

Laplace transform for DC input.

UNITV THREE PHASE CIRCUITS 6+3

Three phase balanced / unbalanced voltage sources - Analysis of three phase 3-wire and 4-wire circuits with star and
delta connected loads, balanced & un balanced loads - Phasor diagram of voltages and currents - Power and Power
factor measurements in three phase circuits.

A "

TOTAL: 45 Hours
TEXT BOOKS:
: s Year of
SL.No Author(s) Title of the Book Publisher .
Publication
1 Charles K. Alexander, | Fundamentals of Electric ) 2013
- | Mathew N.O. Sadiku | Circuits McGraw Hill 0
Wit H. Lt Jr Engineering Circuits | McGraw Hill
2. |Jack E. Kemmerly and | & = © bli New Delhi 2013
Steven M. Durbin syl publishees New Delhi
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REFERENCE BOOKS:
. : Year of
SLNo Author(s) Title of the Book Publisher ..
Publication
1. Jegatheesan, R Aflaly.sm Ll McGraw Hill 2015
Circuits
Mahadevan, K. Prentice-Hall of India
. , K., = : |
& Chitra, C Electric Circuits Analysis Pyt Ltdl, New Delhi 2015
Sudhakar A and Circuits and Network .
1 McGraw Hill 2015
> Shyam Mohan SP Analysis and Synthesis P |
M E Van Prentice-Hall of India
4, lysi
Valkenburg Netwitc o Pvt Ltd, New Delhi as
. Circuits Theory (Analysis Dhanpath Rai &
1 krabarti A : .
7 Chalpgbart] and synthesis) Sons, New Delhi a9
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19GES14 ELECTRIC CIRCUITS LABORATORY LT PC

COURSE OBJECTIVES

e To simulate various electric circuits using Matlab
e To gain practical experience on electric circuits and verification of theorems

COURSE OUTCOMES

e Able to simulate the electrical circuits
e Able to design the circuit and implement in hardware

LIST OF EXPERIMENTS:

1. Verification of ohm’s law

N

Verification of Kirchhoff’s voltage and current laws.

Verification of Thevenin’s theorem

Verification of Norton ’s theorem

Verification of Superposition theorem

Verification of Maximum Power Transfer Theorem.

Study of CRO and measurement of sinusoidal voltage and frequency.

Determination of time constant of series R-C electric circuits.

I

Determination of frequency response of series & parallel RLC circuits.
10. Calibration of single phase energy meter.

11. Determination of power in three phase circuits by two-watt meter method.
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TOTAL: 45 Hours

19GES15 MANUFACTURING PROCESSES LTPC
3003

COURSE OBJECTIVES
e To introduce the students to the concept of some basic production processes and
fabrication techniques.
e Understand the Concept of metal castingproceses,
e Tounderstand metal joining processes.
e Understanding metal forming Processes.
e To study the Plastic and composite materialmouldingprocesses

COURSE OUTCOMES
e Understand the concepts of casting processes..
e Study about fabrication processes to join the different metals.
s Understand the concept of bulk deformation process.
e Study about the metal forming processes.

e Understand the process of composite materials.

UNIT 1 CASTING PROCESSES 9
Introduction—Patterns. Requirements of a good pattern, pattern materials, types of patterns, pattern allowances—
Mould  making, types of moulds, moulding processes, types of sand  moulding—
Coremaking,typesofcores,coreprints,corebox-MouldingSand Properties of mouldings and, types of moulding
sand—Melting equipment, cupola furnace, crucible furnace, electric furnace—-Gating system—Casting processes,
Sand casting, Shell-mould casting, Investment casting, Die casting, centrifugal casting —Defects, Cleaning and
Inspection of casting.

UNIT I FABRICATION PROCESSES 9
Introduction—Classification of welding processes—Resistance welding, spot, seam, projection, butt welding—
Gaswelding,oxy-acetylenewelding.equipments—Arcwelding,shielded arc welding, TIG, MIG, submerged arc
welding, electro-slag welding, ultrasonic welding, plasma arc welding, laser beam welding, friction welding—
Soldering and Brazing-Testing and Inspection of welded joints, Defects in welds.

UNIT III BULK DEFORMATION PROCESSES 9
Introduction—Cold and hot working processes Rolling, classification of rolling, principle, rolling stand
arrangement, defects in rolling—Forging, classification of forging, methods of forging, defects in forging—
Extrusion, Classification of extrusion, Hot and cold extrusion processes, extrusion defects and equipments—
Drawing, Drawing of rods, wire and tubes.

UNIT 1V METAL FORMING PROCESSES 9
Introduction-Metal stamping and forming, bending, deep drawing, stretch forming, metals pinning, blanking,
piercing, embossing and coining, notching, punching, roll forming, rubber press forming, hydro-mechanical
forming—Comparison of metal forming processes—Defects in sheet metal formed parts.

UNIT V PLASTIC AND COMPOSITE MATERIAL PROCESSES 9

Processing of plastics, compression moulding, transfer moulding, injection moulding, blow moulding, thermo
forming and calendaring-advantages of plastic materials—Introduction tocomposite material—Classification of
composite materials—advantages of composite materials.

("’/ TOTAL: 45 Hours
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TEXT BOOKS:
f
SIL Author(s) Title of the Book Publisher Ye?r 0_
N Publication
0
. Laxmipublications(
I. | RajputR.K ATextBookofManufacturingT | p) 1 44 NewDelhi, 2008
echnology
2. | SharmaP.C ATextBookofProductionTechn S.Cha.n'dandCompany 2004
ology [VEdition,
REFERENCE BOOKS:
SL . ) Year of
No Author(s) Title of the Book Publisher Publication
TataMcGrawHillpubl
ManufacturingTechnologyVol. | ishingcompanylimite
1. | RaoP.N, . . 2009
48 1 d,NewDelhi,3" editio
n,
. ElementsofWorkshopTechnol MediapromotersPvtL
2. | HajraChoudhur : .
ajraChondhury ogyVol.1&2. td. ,Mumbai e
. ) e PearsonEducationlnc.
SeropeKalpajianand | Manufacturing Engineering
% Steven R.Schmid and Technolo ; i
' i SecondIndianReprint
4. | JainR.K Production Technology KhannaPublications 2001
Production Processes CBS; 1ST edition 2010

LugmanMidhat
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19GES16 MANUFACTURING PROCESSES LAB LTPC
0031

COURSE OBJECTIVES
e To introduce the students to the concept of some basic production processes and
fabrication techniques.
e Understand the Concept of metal casting proceses,
e Tounderstand metaljoining processes.
e Understanding metal forming Processes.
e To study the Plastic and composite material moulding processes

COURSE OUTCOMES

e Understand the concepts of casting processes..

e Study about fabrication processes to join the different metals.
e Understand the concept of bulk deformation process.

e Study about the metal forming processes.

e Understand the process of composite materials.

ime

1.Fitting work  :preparation of 1 joint, v-joint
2.Carpentry work :Preparation of T-Joint, Lap joint, Dovetail Joint
3.Plumbing Work : Basic pipe connections (PVC) involving the fittings like
Valves, Taps, and
Bends., Mixed pipe (PVC and G.I) connections involving thefitting
like
Valves, Taps, and Bends
4.Sheet metal Work: Construction of Tray, Funnel and cone

5.Foundry : Solid pattern Moulding, Split pattern Moulding , Core making
6.Welding : Vertical Welding and Horizontal Welding

7.Lathe Work : Plain Turning, Step Turning, Taper Turning, and Knurling

operation.

TOTAL: 30 Hours
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16GES17 MECHANICAL AND BUILDING SCIENCES LAB LT PC [
0031

COURSE OBJECTIVES:
e At the end of course the student will plan the pipe connections in PVC, G.I pipes.
o Analyze to scparate the woods with tools and made of several pieces with proper types of joints
using tools and machines.
e Demonstrate and remove materials from metal components and assemble the components.
e Join two metals by meiting their edges by electric arc welding.
e Demonstrate Residential house wiring and Fluorescent lamp wiring.
COURSE OUTCOMES
e The students are able to make different pipe connections using PVC, G.I pipes.
The students demonstrate different types of joints using carpentry and power tools.
They categories various sheet metal working tools and fitting tools.
They are able to use welding equipments to join structures.
Students organize household wirings.

UNIT It CIVIL ENGINEERING PRACTICE 25

1. PLUMBING WORK
1. Study of pipeline joints, its location and functions: valves, taps, couplings, unions, reducers,
Elbows and household fittings.
2. Basic pipe connections (PVC) involving the fittings like Valves, Taps, and Bends.
3. Mixed pipe (PVC and G.I) connections involving the fitting like Valves, Taps, and Bends

2. CARPENTRY WORK

1. Study of Carpentry Tools
2. Preparation of T-Joint 5
3. Preparation of Lap joint
4. Preparation of Dovetail Joint
UNIT 1 MECHANICAL ENGINEERING PRACTICE 25
FITTING WORK

1. Study of Sheet Metal Work.
2. Preparation of L joint
3. Preparation of V-joint
WELDING
Study of Welding Equipments and Tools
Preparation of Butt joint
Preparation of Lap joint
Preparation of Tee joint

Do

MACHINE ASSEMBLY PRACTICE
1. Assembly and Dismantling for gear box.
2. Assembly and Dismantling for the two wheeler wheel.

UNIT III ELECTRICAL ENGINEERING PRACTICE 10
1. Residential house wiring
2. Fluorescent lamp wiring.
3. Stair-case Wiring and Door bell wiring
Chairman-Bos ~f Studias
Bpp;   ‘noingering
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19GES18 CONSTRUCTION MATERIALS LTPC
3003

COURSE OBJECTIVES
e To introduce students to various materials commonly used in civil engineering construction and
their properties.
e  Tostudy about the concrete design mix.
e  To know about the procedures in concreting.
e  To understand special concrete and their use.
e  To know about the manufacture of cement.

COURSE OUTCOMES
At the end of the course the student will be able to
e Demonstrate knowledge of construction materials and their usages in building projects.

e Learning to further research in advancement of civil engineering materials field.

e Identify the materials including their sources and production and properties.
e  Understood characteristics of conventional building materials like stone, brick, wood etc.

e Learned about new and composite materials and their value adding characteristic of being
lightweight, energy efficient, speedy construction among others.

UNIT It STONES - BRICKS — CONCRETE BLOCKS 9

Stone as building material — Criteria for selection — Tests on stones — Deterioration and Preservation of stone work —
Bricks — Classification — Manufacturing of clay bricks — Tests on bricks — brick earth — composition and harmful
constituents — Efflorescence — Bricks for special use —Refractory bricks — Cement, Concrete blocks — Light weight

concrete blocks.

UNIT II : CEMENT - AGGREGATES - MORTAR 9
Cement — Ingredients — Manufacturing process — Types and Grades — Properties of cement and Cement mortar —
Hydration — Tests on cement— Industrial byproducts — Fly ash Aggregates — Natural stone aggregates — Crushing
strength — Impact strength — Flakiness Index — Elongation Index — abrasion Resistance — Grading — Sand Bulking.

UNIT III : CONCRETE 9
Concrete — Ingredients — Manufacturing Process — RMC — Tests on fresh and hardened concrete — Modulus of

rupture — Mix specification — Mix proportioning — BIS method —Admixtures and their functions — High Strength
Concrete and HPC — Other types of Concrete — Durability of Concrete — Corrosion — Causes and effects — remedial
measures — Thermal properties of concrete — Micro cracking of concrete — Quality of Water for mixing and curing
— use of sea water for mixing concrete.

UNIT IV : TIMBER AND OTHER MATERIALS 9
Timber — Market forms — Industrial timber— Plywood — Veneer — Thermacole — Panels of laminates .Ferrous
metals: Iron and steel, basic metallurgy, composition and grades, market forms and heat treatment 0 Steel as
reinforcement — Corrosion of metals and protection.

Non —ferrous metals: Aluminum, copper, brass and glass products — properties — applications.

UNIT V : MODERN MATERIALS 9
Glass — Ceramics — Sealants for joints — Fiber glass reinforced plastic — Clay products — Refractory’s — Composite
materials — Types — Applications of laminar composites — Fiber textile — Geo membranes and Geotextiles for earth

reinforcement — polymers and plastics: walls, pipes and sanitary ware, glues and mastics — acid and chemical
resistant products. C\”/

TOTAL : 45 Periods
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TEXT BOOKS:
: . Year of
SL.No Author(s) Title of the Book Publisher Publication
4th Edition, New Age 2016
1 Duggal.S.K Building Materials ' 1 o DERSR 0
International
Edward Allen and Joseph Fundamentals of Building
2 [ano Construction: Materials and | Wiley, 6th Edition 2013
Methods
REFERENCE BOOKS:
: . Year of
SL.No Author(s) Title of the Book Publisher Publication
5 o8 : Prentice Hall of India
- LB
1 Varghese. P.C Building construction Put. Ltd, New Delhi 2012
Shetty.M.S Concrete Technology (Theory | S. Chand and
2 5 2014
and Practice) Company Ltd
Arora S.P. and The Text Book of Building :
3 Bindra S.P Construction Dhanpat Rai and Sons 1999
o ) Building Construction and Dh‘anpat. )
4 G.S.Birdie, T.D.Ahuja ; ; Rai publishing 2007
construction materials .
company, New Delhi.
3rd Edition, Tata
5 Gambhir.M.L Concrete Technology McGraw Hill 2009
Education
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19GES19 CONCEPTS IN PRODUCT DESIGN LTPC
3003

COURSE OBJECTIVES

To apply different ideas to manage innovation and development

To analyze the product specification

To know the concepts of CAD ,CAM ,CAE

To develop product geometry, fundamental and conceptualization management
To estimate and also to analyse the manufacturing components and assembly cost

COURSE OUTCOMES

e Apply different ideas enabling people to manage to work with innovation and development in
organization.

e Examine the product specification select concept, product performance and manufacturing
Develop product geometry, layout, fundamental and incidental interaction

e Design the integrated process robust design, conceptualization and management of industrial
design.

e Estimate and Analyze the manufacturing components and assembly cost, planning for prototypes.

UNIT I: INTRODUCTION 9
Strategic importance of Product development - integration of customer, designer, material supplier and process
planner, Competitor and customer - behavior analysis. Understanding customer-promoting customer understanding-
involve customer in development and managing requirements

UNIT II : CONCEPT GENERATION, SELECTION AND TESTING 9

Plan and establish product specifications. Task - Structured approaches - clarification — search externally and
internally- reflect on the solutions and processes -concept selection - methodology - benefits. Implications - product
performance — manufacturability.

UNIT III: PRODUCT ARCHITECTURE 9

Product development management - creation - clustering -geometric layout development - Fundamental and
incidental interactions - related system level design issues - secondary systems -architecture of the chunks - creating
detailed interface specifications-Portfolio Architecture.

UNIT IV: INDUSTRIAL DESIGN 9

Integrate process design - Managing costs - Robust design - Integrating CAE, CAD, CAM tools — Simulating
product performance and manufacturing processes electronically - Need for industrial design- impact — design
process - investigation of customer needs — conceptualization- refinement - management of the industrial design
process.

UNIT V: DESIGN FOR MANUFACTURING AND PRODUCT DEVELOPMENT 9
Definition - Estimation of Manufacturing cost-reducing the component costs and assembly costs —Minimize system

complexity - Prototype basics - Principles of prototyping — Planning for prototypes - Economic Analysis.
TOTAL: L: 45 Hours
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TEXT BOOKS
Year of
SLNo | Author(s) Title of the Book Publisher earo
Publication
. : McGraw —Hill
i Ulru;h K.T.and | Product Design and litescational 1999
Eppinger S.D Development Editions
2 Kevin Otto Product Design Pearson Education, 2004
REFERENCE BOOKS
SL Year of
A itl h Publi
No uthor(s) Title of the Book ublisher Publication
1 Rosenthal S Business One Orwin Business One 1992
Homewood Orwin, Homewood
Effective Product Design | Business One
. Rosenthial and Development Orwin, Homewood 1w
Total Design — Integrated .
3 Pugh S Methods for successful Add{sox} Wesley 1991
: : Publishing
Product Engineering
Engineering Design: A .
4 Clive L.Dym Project-based Totn. Wiley & 2009
. Sons
Introduction
5 Youset Haik Enginecring DESigh Cengage Learning 2010
Process
N~
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19GES20 RENEWABLE ENERGY SOURCES LTPC
3003

COURSE OBJECTIVES
e At the end of the course, the students are expected to identify the new methodologies/
technologies for effective utilization of renewable energy sources.

e To understand reverse of energy recourses.

e Understand solar energy production and applications.

e Tounderstand wind energy systems.

e Other energy recourses are studied and learned.
COURSE OUTCOMES

e Understand the fundamentals of energy scenario.

e Tllustrate the techniques used in utilization and measurement of solar energy

e Demonstrate the types and performance of wind energy systems
Comprehend and identify the bio-mass energy sources and applications.
Outline the utilization techniques of tidal, wave, Hydro, geothermal, fuel cell systems and hybrid
system energy sources.

UNITI: INTRODUCTION 9
World Energy Use — Reserves of Energy Resources — Environmental Aspects of Energy Utilisation — Renewable
Energy Scenario in Tamilnadu, India and around the World - Potentials - Achievements / Applications — Economics
of renewable energy systems.

UNIT II: SOLAR ENERGY 9
Solar Radiation — Measurements of Solar Radiation - Flat Plate and Concentrating Collectors — Solar direct Thermal
Applications — Solar thermal Power Generation - Fundamentals of Solar Photo Voltaic Conversion — Solar Cells —
Solar PV Power Generation — Solar PV Applications.

UNIT III: WIND ENERGY 9
Wind Data and Energy Estimation — Types of Wind Energy Systems — Performance - Site Selection — Details of
Wind Turbine Generator — Safety and Environmental Aspects.

UNIT IV: BIO - ENERGY 9

Biomass direct combustion — Biomass gasifiers — Biogas plants — Digesters — Ethanol production — Biodiesel —
Cogeneration - Biomass Applications.

UNIT V: OTHER RENEWABLE ENERGY SOURCES 9
Tidal energy — Wave Energy — Open and Closed OTEC Cycles — Small Hydro-Geothermal EnergyHydrogen
and Storage - Fuel Cell Systems — Hybrid Systems.

TOTAL: L: 45 Hours
TEXT BOOKS:
Sl . X Year of
. Author(s) Title of the Book Publisher e

No Publication

1. | G.D. Rai Non Conventional Energy | Khanna Pgblishers, 2011.
Sources, New Delhi,

2. | Twidell, W, & Weir | A» Remewable Energy | gy gpon 14d,, UK, 2006
Sources /
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REFERENCE BOOKS:
SL " 3 Year of
No Author(s) Title of the Book Publisher Publication
1. | David M. Mousdale Introduction to Biofuels, e ?r&ss 'y 2010
Francis Group, USA
Solar Photovoltaic : :
. : ? PH Privat
2. | Chetan Singh Solanki | Fundamentals, Technologies g I'Learmng rlva.e 2009
BaT Limited, New Delhi
and Applications,
Tata McGraw Hill
3. 5P, Sukhatme Solar Energy Publishing Company 1997.
Ltd., New Delhi,
4. | Sinduja S Renewable Energy Sources Anuradha Publications 2012
) Renewable Energy Sources: | Prentice Hall India
Tasneem abbasi and : : :
5 i Their Impact on Global Learning Private 2010
T.A Abbasi ; ; i
Warming and Pollution Limited
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19GES21 ELECTRICAL DRIVES AND CONTROLS L TPC
300 3
COURSE OBJECTIVES
e To understand the basics of electrical drives.
e To study the drive motor characteristics,
e To study the different methods of starting D.C motors and Induction Motors.
¢ To study the Conventional and Solid-State DC Drives.
e To study the Speed Control of AC Drives.
COURSE OUTCOMES
1. Able to explain the basics of electrical drives.
2. Able to describe drive motor characteristics
3. Able to demonstrate the methods of starting D.C motors and Induction Motors.
4. Able to describe speed control of DC drives.
5. Able to explain the conventional and solid state speed control of AC drives.
UNIT I INTRODUCTION 9

Basic Elements - Types of Electric Drives - Factors are influencing the choice of Electrical Drives - Heating and
Cooling Curves - Loading conditions and classes of duty - Selection of power rating for drivemotors with regard to
thermal overloading and Load variation factors.

UNIT 11 DRIVE MOTOR CHARACTERISTICS 9
Dynamics of Motor load system — Multiquadrant operation — DC Motor (Types, Torque Equation, Characteristics
and Applications) - Single phase induction motor (Types and Applications) - Three phase induction motors(Types,
Characteristics) - Braking of Electric motors.

UNIT III STARTING METHODS 9
Necessity of a starters — Types of DC Motor Starters — Types of 3 phase squirrel cage and slip ring Induction Motor

Starters.

UNIT IV CONVENTIONAL AND SOLID STATE SPEED CONTROL OF DC DRIVES 9
Speed control of DC series and shunt motors - Armature and field control - Ward-Leonard control system using
controlled rectifiers and DC choppers.

UNIT V CONVENTIONAL AND SOLID STATE SPEED CONTROL OF AC DRIVES 9

Speed control of three phase induction motor - Voltage control, voltage / frequency control and slip power recovery
scheme using inverters and AC voltage regulators.

TOTAL: 45 Hours

TEXT BOOKS:
x 5 Year of
SLNo Author(s) Title of the Book Publisher L.
Publication
Fund Is of Electri
1. | G.K Dubey i CRC press 2002
Drives
Ved Electric Dri
g | reEm e F Tata McGraw-Hill 2010
Subrahmaniam (Concepts and Appllcatlp{l‘L/
R g ]
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REFERENCE BOOKS:
. . Year of
SL.No Author(s) Title of the Book Publisher .
Publication
Gnanavadivel J
1. Karthikeyan J Electrical Drives and Controls Anuradha Publishers 2004
Chitra Selvi S
2 Thiyagarajan V Electrical Drives and Controls A.R. Publications 2015
3. | Pillai SK A First Course on Electric Drives | " Ag¢ international 2013 .
publishers /
h B
4. ifgadees B | pectrical Drives andContools. | Soitech Publications 2015
Austin Hughes ; f Newness Heinemann
5. and Bill Dirury Electric Motors and Drives Publishers 2018
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19GES22 ELECTRICAL DRIVES AND CONTROLS LABORATORY LT PC

OBJECTIVES:
e To study the conventional and solid-state drives
e To study the different methods of starting D.C motors and induction motors.
e To understand the basic concepts of different types of electrical machines and their performance.

LIST OF EXPERIMENTS:

Load test on DC Shunt & DC Series motor.

0O.C.C & Load characteristics of DC Shunt and DC Series generator.
Speed control of DC shunt motor (Armature, Field control).

Load test on single phase transformer.

0O.C & S.C Test on a single phase transformer.

V curves and inverted V curves of synchronous Motor.

Load test on three phase squirrel cage Induction motor.

Speed control of three phase slip ring Induction Motor.

. Load test on single phase Induction Motor.

0. Study of DC & AC Starters.

W=

=10 % oW

TOTAL: 45 Hours
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19GES23 ANALOG AND DIGITAL COMMUNICATION LTPC
3003

COURSE OBJECTIVES

1. To Understand basic elements of a communication system

2. To Conduct analysis of baseband signals in time domain and in frequency domain

3. To Demonstrate understanding of various analog and digital modulation and
demodulation techniques technique

4. To Analyses the performance of modulation and demodulation techniques in various
transmission environments

5. To appreciate the importance of synchronization in communication systems

COURSE OUTCOMES
6. Explain and apply various types of modulation and demodulation in analog and digital

Communication.

Describe the concept of digital communication techniques.

Describe the concept of various digital transmission techniques.

. Comprehend the Cellular communication techniques.

0. Explain the concepts of Satellite communication and Optical communication

=100

UNITI FUNDAMENTALS OF ANALOG COMMUNICATION 9

Principles of amplitude modulation - AM envelope - frequency spectrum and bandwidth - modulation index
andpercent modulation - AM Voltage distribution - AM power distribution - Angle modulation - FMand PM
waveforms - phase deviation and modulation index - frequency deviation and percent modulation

Frequency analysis of angle modulated waves - Bandwidth requirements for Angle modulated waves.

UNIT II DIGITAL COMMUNICATION 9

Shannon limit for information capacity - Digital amplitude modulation - Frequency Shift Keying - FSK bitrateand
baud - FSK transmitter - BW consideration of FSK - FSK receiver - Phase Shift Keying — BPSK, QPSKS8- PSK -
Quadrature Amplitude modulation — 8-QAM - bandwidth efficiency - Carrier recovery — squaring loop, Costas loop -

DPSK.

UNIT III DIGITAL TRANSMISSION 9
Pulse modulation - PCM — PCM sampling - Sampling rate - Signal to Quantization noise rate - Commanding-analog A
and digital - Delta modulation PCM - Adaptive Delta modulation PCM - Differential PCM — Inter symbol interference

- Eye patterns.

UNIT IV CELLULAR COMMUNICATION 9
Fundamental concept of Cellular telephone - Frequency reuse, Interference - Co-channel Interference, Adjacent
channel Interference - Cell splitting - Cell sectoring - Segmentation and Dualization - Roaming and Handoff.

UNIT V SATELLITE AND OPTICAL COMMUNICATION 9
Kepler’s Law - Satellite Orbits - Geo synchronous satellites - satellite system link models -Optical Fiber
Communication system - Optical Fiber configurations - Optical Fiber classification Losses in Optical fiber cables -

Optical sources - LED , Injection laser diode - Light c'i,et]c:t:)r-/PIN‘diodes, Avalanche photo diode.
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOK
TITLE OF THE YEAR OF
» H
SL.No AUTHORC(s) BOOK PUBLISHER PUBLICATION
Electronic
1. . Communication Pearson
Weyne Lmasl; Systems Fundamentals Education 2008
through Advanced
2. H.Taub,D L Schilling,G Principles of Pearson 2008
Saha Communication Education
REFERENCE BOOK
YEAR OF
SL.No AUTHOR(s) TITLE OF THE BOOK PUBLISHER PUBLICATION
1. Modern Analog and
B.P.Lathi Digital Communication Csliond 2008
systems University
Press
2' . . .
Blake Electronic Communication Thorpsop Delmar 2002
Systems Publications
3' Py
Misitia S Roden, | Zralogand Dl PHI 2002
Communication System
4 Digital Communication
' B.Sklar Fundamentals and Pearson Education 2007
Applications
o Simon Haykin Communication Systems John Wiley & Sons 2010.
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES24  DIGITAL PRINCIPLES AND SYSTEM DESIGN LT P C
300 3

COURSE OBJECTIVES:

To know about the basics of Boolean Algebra and Logic Gates.

To Design and Implement Combinational Logic.

To Design and Implement Synchronous Sequential Logic.

To Design and Implement of Asynchronous Sequential Logic.

Be familiar with the theory, construction, and operation of Basic Memory And Programmable
Logic.

COURSE OUTCOMES:

To Learn about the basics of Boolean Algebra and Logic Gates.

To Learn about the basics Combinational Logic.

To Learn about the basics Synchronous Sequential Logic.

To Learn about the basics of Asynchronous Sequential Logic.

Be familiar with the theory, construction, and operation of Basic Memory and Programmable
Logic.

UNIT I: BOOLEAN ALGEBRA AND LOGIC GATES 6

Review of Number Systems —Arithmetic Operations -Binary Codes-Boolean Algebra and Theorems — Boolean
Functions—Simplification of Boolean Functions using Karnaugh Map and \Tabulation Methods — Logic Gates—
NAND and NOR Implementations.

UNIT II :COMBINATIONAL LOGIC 6

Combinational Circuits —~Analysis and Design Procedures—Circuits for Arithmetic Operations, Code Conversion —
Decoders and Encoders —Multiplexers and Demultiplexers —Introduction to HDL ~HDL Models of Combinational

circuits.
UNIT III:SYNCHRONOUS SEQUENTIAL LOGIC 6

Sequential Circuits —Latches and Flip Flops —Analysis and Design Procedures —State Reduction andState
Assignment —Shift Registers=Counters ~HDL for Sequential Logic Circuits.

UNIT IV:ASYNCHRONOUS SEQUENTIAL LOGIC 6

Analysis and Design of Asynchronous Sequential Circuits—Reduction of State and Flow Tables —Race-free State
Assignment—Hazards.

UNIT V:MEMORY AND PROGRAMMABLE LOGIC 6
RAM and ROM —Memory Decoding —Error Detection and Correction —Programmable Logic Array — Programmable

Array Logic —Sequential Programmable Devices —Application Specific Integrated Circuits.
’ (M
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
Y f
S1.No Author(s) Title of the Book Publisher efxr 0_
Publication
Morris Mano M. and
1 Pearson Education IV Edition,
Michael D. Ciletti Digital Design
2008.
g ; Pearson IV Edition,
2. John F. Wakerly, llz;gt;l & es;l;lgg
P Education 2007
Practices
REFERENCE BOOKS:
o . Year of
SL.No Author(s) Title of the Book Publisher - e
Publication
, ; s Fifth Edition—,
1 Charles H. Roth Jr, Funfiamentals of Logic Jaico Publishing
Design House Mumbai, 2003
5 | Dol D, Givone | DB Pricipics ad Tata Mcgraw Hill 2003
Design
3. | Kharate G. K Digital Electronics Cuefiord ettty 2010
Press
Pearson Education 10th Edition.
4, Th L. Floyd Digital F 1 g
omas oy igital Fundamentals = 2011
s | omld DGivons | DIEom PeE IS TMH 2003
Design
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19GES25 DIGITAL PRINCIPLES AND SYSTEM DESIGN LABORATORY

L|T|P
3/0(0
LIST OF EXPERIMENTS
1. Verification of Boolean theorems using digital logic gates
2. Design and implementation of combinational circuits using basic gates
3. Design and implementation of 4-bit binary adder / subtractor using basic gates and MSI devices.
4. Design and implementation of parity generator / checker using basic gates and MSI devices
5. Design and implementation of magnitude comparator.
6. Design and implementation of application using multiplexers/ Demultiplexers.
7. Design and implementation of Shift registers
8. Design and implementation of Synchronous and Asynchronous counters
9. Design and implementation of Coding combinational / sequential circuits using HDL
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

COURSE OBJECTIVES
e To construct various curves in engineering applications.
e To draw the projection of three dimensional objects representing machine structure.
e To analyze the principles of projection of various planes by different angle to project points,
lines and planes.
e To draw the projection of simple solid when axis is inclined to one reference plane by change of
position method.
e To identify the interior components of machinery (or) buildings by sectioning the solid, and to
study the development of simple solids for fabrication of sheet metals.
e To transform the manual drawings to CAD drawings.
COHURSE OUTCOMES
e Construct various curves in engineering applications.
e Draw the projection of three dimensional objects representing machine structure.
e Analyze the principles of projection of various planes by different angle to project points, lines
and planes.
e Draw the projection of simple solid when axis is inclined to one reference plane by change of
position
method.
Identify the interior components of machinery (or) buildings by sectioning the solid, and to
study the
development of simple solids for fabrication of sheet metals.
e Transform the manual drawings to CAD drawings.

CONCEPTS AND CONVENTIONS (Not for Examination) 4
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) 6
Importance 2d Drafting, sketching, modifying, transforming and dimensioning.

UNIT I: PLANE CURVES 13
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: ISOMETRIC TO ORTHOGRAPHIC VIEWS 13
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, Developing visualization skills through
free hand sketching of multiple views from pictorial views of objects.

UNIT III: PROJECTION OF POINTS, LINES AND PLANE 13
(Free hand sketching) 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 inclined to both reference

planes.

UNIT IV: PROJECTION OF SOLIDS 13

(Free hand sketching) Projection of simple solids like prisms, pyramids, cylinder and cone when the axisis inclined
to one reference plane by change of position method.

UNIT V SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES 13

(Free hand sketching) 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 required). Development of lateral surfaces of ;Wyﬂﬂ truncated solids, Prisms, pyramids, cylinders

and cones. )
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TOTAL: L: 15+ P: 60 =7

TEXT BOOKS:
SLNo Author(s) Title of the Book Publisher XYear of
Publication
. A text book of Dhanalakshmi
3 e Engineering Graphics Publishers, Chennai 2015
Basait Agawaland McGraw Hill
2. £ grawal atl Engineering Drawing Education; Second 2013
C.M. Agrawal e
edition
REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher L
Publication
’ Engineering Drawing Subhas Stores
1. . -
R R (Vol. I&II combined) Bangalore B
Fundamentals of
Engineering Drawing with Eastern Economy
) Luzzader, Warren.J. | an introduction to Edition, Prentice 2005
and Duff,John M Interactive Computer Hall of India Pvt.
Graphics for Design and Ltd, New Delhi
Production
Shah M.B. - Bh E .
3 B é  HEARR Engineering Drawing Pearson, 2nd Edition 2009
- New Age
Venugopal K. and I > .
4 E
Prabhu Raja V ngineering Graphics Igte@at1onal (P) 2008
Limited
5 Bhatt N.D. and Engi o Drawi Charotar Publishing 2010
Panchal V.M g et gt House, 50" Edition
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19GES27 ENGINEERING GEOLOGY

w
< =
S my
w M

COURSE OBJECTIVES
e To impart the concepts of geological agents and their processes.

e To provide knowledge on various properties of minerals and their engineering significance.
e To give knowledge on various classifications of rocks.
e To understand the importance of geological investigations and mapping.
e To understand the applications of geological surveys in civil engineering structures.
¢ To give knowledge on various minerals.
COURSE OUTCOMES

e Understand the application of geology knowledge to Civil Engineering construction.

e Understand the concepts of various geological materials.

e Understand the properties, behaviour and engineering significance of different type of rocks and
minerals.

e Learned the interpretation skills of geological maps having different type of geological features.

e Learned consideration and importance of geological aspects in civil engineering related
infrastructure projects.

e Understand the concepts of various weathering processes.

UNIT I: PHYSICAL GEOLOGY 9
Role of Geology in civil engineering — Branches of geology — Earth structures and composition — Elementary
knowledge on continental drift and plate tectonics — Earth processes — weathering — soils — Geological work of river,
wind and sea — Engincering importance — Earthquake belts in India — Ground water — Mode of occurrence —
Prospecting .

UNIT II : MINEROLOGY
9 Elementary knowledge on symmetry elements of important crystallographic
systems — Physical properties of minerals — Study of the rock forming minerals — Quartz family — Feldspar family —
Mica — Pyroxene family minerals — Fundamentals of process of formation of ore minerals — Properties, behaviour
and engineering significance of clay minerals — Coal and petroleum — Their origin and occurrence in India.

UNIT IIl : PETROLOGY 9
Classification of rocks — Distinction between igneous, sedimentary and metamorphic rocks — Occurrence,
Engineering properties and distribution — Igneous rocks — Granite, syenite, diorite, gabbro, pegmatite, dolerite and
basalt — sedimentary rocks — Sandstone, limestone, shale, conglomerate and breccias — Metamorphic rocks —
Quartzite, marble, slate, phyllite, gneiss and schist.

UNIT IV : STRUCTURAL GEOLOGY AND MAP 9
Attitude of beds — Outcrops — Contours — Introduction to geological maps — Folds — Faults and joints — Their bearing
on engineering construction — Seismic and electrical methods for civil engineering investigations. Study of
structures.

UNIT V : GEOLOGICAL INVESTIGATION 9
Remote sensing for civil engineering applications; Geological conditions necessary for design and construction of
Dams, Reservoirs, Tunnels, and Road cuttings. Causes and preventions — Sea erosion and Coastal protection.

WA~ TOTAL: (L:45):45
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TEXT BOOKS:
SI Year of
N i Author(s) Title of the Book Publisher Publicatio
0 n
i. | Parbin Sinak A Text book of Engineering Katson publishing 2010
' i and General Geology house, Ludhiana.
Engineering Geology for Civil | PHI Learning Private
2 |V P, . . < .
arghese, P.C Engineering Limited, New Delhi 2012
REFERENCE BOOKS:
S) Year of
N(; Author(s) Title of the Book Publisher Publicatio
n
Oxford IBH
|8 Muthi ,V.D 1 . 1
uthiayya A Text of Geology Publications, Calcutta. e
Blyth F.G.H. and . Edward Arnold
2 ]
De Freitas M.H Geology for Engineers London 2010
3 F G.Bell. Fundamentals of Engineering | B.S. Publications. 2011
Geology Hyderabad
4 Dobrin. M.B An introsiuction to geophysical McGrawOHill, New 2010
prospecting Delhi
3 KVGK Gokhale Principles of Engineering BS Publications, i
Geology Hyderabad
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19GES28 ENGINEERING MECHANICS LT PC
3163
COURSE OBJECTIVES
e To generalize the scalar and vector representation of forces and moments.
e To explore truss, beam, frame and cable problems and respond to the distributed force systems.
e To predict Centroid and Moment of Inertia. )
e To realize the Laws of Motion, Principle of Work and Energy, Kinematics & Kinetics of Motion
and the interrelationship.
To recognize the effect of impact of elastic bodies.
To comprehend the effect of friction on equilibrium.

COURSE OUTCOMES
e Generalize the scalar and vector representation of forces and moments.
e Explore truss, beam, frame and cable problems and respond to the distributed force systems.
e Predict Centroid and Moment of Inertia.
e Realize the Laws of Motion, Principle of Work and Energy, Kinematics & Kinetics of Motion
and the interrelationship.
Recognize the effect of impact of elastic bodies.
Comprehend the effect of friction on equilibrium.

UNIT I: BASICS AND STATICS OF PARTICLES 15
Introduction — Units and Dimensions — Laws of Mechanics — Lami’s theorem, Parallelogram and triangular Law of
forces — Vectorial representation of forces — Vector operations of forces — additions, subtraction, dot product, cross
product — Coplanar Forces — rectangular components — Equilibrium of a particle — Forces in space — Equilibrium of
a particle in space — Equivalent systems of forces — Principle of transmissibility .

UNIT I1I: EQUILIBRIUM OF RIGID BODIES 15
Free body diagram — Types of supports — Action and reaction forces —stable equilibrium — Moments and Couples —
Moment of a force about a point and about an axis — Vectorial representation of moments and couples — Scalar
components of a moment — Varignon’s theorem — Single equivalent force -Equilibrium of Rigid bodies in two
dimensions — Equilibrium of Rigid bodies in three dimensions

UNIT III: PROPERTIES OF SURFACES AND SOLIDS 15

Centroids and centre of mass — Centroids of lines and areas — Rectangular, circular, triangular areas by integration —

T section, I section, Angle section, Hollow section by using standard formula — Theorems ofPappus — Area moments

of inertia of plane areas — Rectangular, circular, triangular areas by integration — T section, I section, Angle section,

Hollow section by using standard formula — Parallel axis theorem and perpendicular axis theorem —Principal o
moments of inertia of plane areas — Principal axes of inertia-Mass moment of inertia i

UNIT IV: DYNAMICS OF PARTICLES 15
Displacements, Velocity and acceleration, their relationship — Relative motion — Curvilinear motion — Newton’s

laws of motion — Work Energy Equation — Impulse and Momentum — Impact of elastic bodies.

UNIT V: FRICTION 15
Friction force — Laws of sliding friction — equilibrium analysis of simple systems with sliding friction — wedge
friction — Rolling — resistance.
s AB—" TOTAL:L : 45+ T:30=75
Chairman-B S it
Department e
MUTHAY @l tngineering

INEERING COLLEGE
OMOUS)
NARMIAKKAL Dist.

A



Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
: : Year of
SL.No Author(s) Title of the Book Publisher —_—_—
Publication
Beer, F.P Vector Mechanics for ga{fl‘l\{ljc.:Graw—Hlll
1. and Engineers: Statics and ccl)lm;ar:;gNew 2013
Johnston. E.R., Dynamics Delhi
S.
Timoshenko, D.H. ) :
2. | Young, J.V. Engineering Mechanics i gl Ith” o 2013
Education; 5 edition
Rao and Sukumar
Pati
REFERENCE BOOKS:
SL ; . Year of
No Author(s) Title of the Book Publisher Publication
Hibbeller, R.C and Engineering Mechanics: .
b Ashok Gupta Statics and Dynamics Peatvon Bducation Ll
Irving H. Shames and e .
2 | Krishna Mohana Rao. | Engineering Mechanics = | peyron Education 2006
G Statics and Dynamics
Meriam J.L. and
3 o . ;
Riaige LY Engineering Mechanics John Wiley & Sons 2013
Rajasekaran S and . .
: Publi
4 | Sankarasubramanian Engineering Mechanics Vikas Publiiing 2005
G House Pvt. Ltd
o . . . New Age International
5 | Bhavikatti, S.S Engineering Mechanics (P) Limited Publishers 2015

"
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19MZCO1 APPLIED HYDRAULICS AND PNEUMATICS LTPC
3003

COURSE OBJECTIVES
e To impart the knowledge on applications of Fluid Power Engineering in Powertransmission system.

e To familiarize hydraulic system and its components.

e Todesign hydraulic circuits for various application.

e Tounderstand pneumatic systems, related components used in a system.
e Todesign the pneumatic system circuits.

COURSE OUTCOMES

19MZC01.CO1 Apply the fundamental laws of fluid power systems on real time applications.
19MZC01.CO2 Select the hydraulic pumps and actuators to the various engineering applications.
19MZC01.CO3 Designthe hydraulic circuits for engineering applications.

19MZC01.CO4 Design the basic pneumatic circuits using various pneumatic components.
19MZC01.CO5 Design the hydro-pneumatic circuits using advanced fluid power techniques.

Program Outcomes PSOs
Course O
PO1 ro2 PO3 PO4 PO5 PO6 PO7 PO8 P09 PO10 PO11 PO12 PSO1 PSO2 PSO3
19MZC01.CO1 X X X X - X X X X X
19MZC01.CO2 X X X X X X X X
19MZC01.CO3 X X X X X X X
19MZC01.CO4 X X X X X X X
19MZC01.CO5 X X X X X X X
UNIT I: FLUID POWER SYSTEMS AND FUNDAMENTALS 9

Introduction to fluid power, Advantages of fluid power, Application of fluid power system. Types of fluid power
systems, Properties of hydraulic fluids — General types of fluids —Fluid power symbols. Basics of Hydraulics-
Applications of Pascal’s Law- Laminar and Turbulent flow — Reynold’s number — Darcy’s equation — Losses in
pipe, valves and fittings.

UNIT 1I: HYDRAULIC SYSTEM & COMPONENTS 9
Sources of Hydraulic Power: Pumping theory — Pump classification — Gear pump, Vane Pump, piston pump,
construction and working of pumps — pump performance — Variable displacement pumps. Fluid Power Actuators:
Linear hydraulic actuators — Types of hydraulic cylinders — Single acting, Double acting special cylinders like
tanden, Rodless, Telescopic, Cushioning mechanism, Construction of double acting cylinder, Rotary actuators —
Fluid motors, Gear, Vane and Piston motors.

UNIT III: DESIGN OF HYDRAULIC CIRCUITS 9
Construction of Control Components: Directional control valve — 3/2-way valve — 4/2-way valve — Shuttle valve —
check valve — pressure control valve — pressure reducing valve, sequence valve, Flow control valve — Fixed and
adjustable, electrical control solenoid valves, Relays, ladder diagram. Accumulators and Intensifiers: Types of
accumulators — Accumulators circuits, sizing of accumulators, intensifier — Applications of Intensifier — Intensifier
circuit.

UNIT IV: PNEUMATIC SYSTEMS AND COMPONENTS 9
Pneumatic Components: Properties of air — Compressors — Filter, Regulator, and Lubricator Unit — Air control
valves, Quick exhaust valves, and pneumatic actuators. Fluid Power Circuit Design, Speed control circuits,
synchronizing circuit, Pneumatic hydraulic circuit, Sequential circuit design for simple applications using cascade
method. i
u d1es
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UNIT V: DESIGN OF PNEUMATIC CIRCUITS 9

Servo systems — Hydro Mechanical servo systems, Electro hydraulic servo systems and proportional valves.
Fluidics — Introduction to fluidic devices, simple circuits, Introduction to Electro Hydraulic Pneumatic logic
circuits, ladder diagrams, PLC applications in fluid power control. Fluid power circuits; failure and

troubleshooting.
TOTAL: L: 45
TEXT BOOKS
Y f
Sl. No. Author(s) Title of the Book Publisher e.ar 0,
Publication
1 Anthony Esposito | Fluid Power with Applications | Pearson Education 2013
. il Hydraulics Systems- Tata
2 M dar S.R : : : 2001
el Principles and Maintenance McGraw-Hill
REFERENCE BOOKS
: < Year of
SL No. Author(s) Title of the Book Publisher L.
Publication
| 1 Srinivasan.R Elyaretice saa foamsti Vijay Nicole 2006
| controls
| 2 Shanmugasundaram.K MR Chand & Co. 2006
controls
3 Majumdar SR Pneumzlmc systems— Principles Tgta McGraw 2001
and maintenance Hill
4 Anthony Lal _Ol] B s earvoe of Allied publishers 1982 i
industry 1
1
5 Harry L. StevartD.B Practical guide to fluid power gzif?jzla sopEand 1976
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19MZC02 FLUID MECHANICS AND MACHINERY LTPC
3003

COURSE OBJECTIVES
e To understand the applications of fluid in various engineering requirements.
e To explain the various losses in pipes.
e Tounderstand the importance of dimensional analysis.
e Tointerpret the various types of pumps and its principles.
e To comprehend the types of flow in turbines.

COURSE OUTCOMES

19MZC02.CO!1 Interpret the concepts of fluid properties and its characteristics

19MZC02.CO2 Analyze major and minor losses that can be applied in Engineering applications.
19MZC02.CO3 Identify the nature of physical quantities with dimensional analysis
19MZC02.CO4 Demonstrate the performance characteristics of hydraulic pumps
19MZC02.CO5 Demonstrate the performance characteristics of hydraulic turbines

Program Outcomes PSOs
Course O
ro1 PO2 PO3 PO4 POS POG PO7 PO8 POY PO10 POIL PO12 PSOI PSO2 PSO3
19MZC02.C01 X X X - X X X X X X
19MZC02.C02 X X X X X X X X X
19MZC02.CO3 X X X X X X X X X
19MZC02,C04 X X X X - X X X X X
19MZC02.COs X X X X X X X X X
UNIT I: FLUID PROPERTIES AND FLOW CHARACTERISTICS 9

Units and dimensions- Properties of fluids- mass density, specific weight, specific volume, specific gravity,
viscosity, compressibility, vapor pressure, surface tension and capillarity. Flow characteristics concept of control
volume - application of continuity equation, energy equation and momentum equation

UNIT II: FLOW THROUGH CIRCULAR CONDUITS 9
Hydraulic and energy gradient - Laminar flow through circular conduits and circular annuli-Boundary layer
concepts — types of boundary layer thickness — Darcy Weisbach equation —friction factor- Moody diagram-
commercial pipes- minor losses — Flow through pipes in series and parallel.

UNIT III: DIMENSIONAL ANALYSIS 9
Need for dimensional analysis — methods of dimensional analysis — Similitude ~types of similitude Dimensionless
parameters- application of dimensionless parameters — Model analysis.

UNIT IV: PUMPS 9

Impact of jets - Eulers equation - Theory of roto-dynamic machines — various efficiencies— velocity components
at entry and exit of the rotor- velocity triangles - Centrifugal pumps— working principle -work done by the impeller
- performance curves - Reciprocating pump- working principle — Rotary pumps classification.

UNIT V: TURBINES 9
Classification of turbines — heads and efficiencies — velocity triangles, axial, radial and mixed flow turbines,
Pelton wheel, Francis turbine and Kaplan turbines- working principles - work done by water on the runner — draft
tube. Specific speed - unit quantities — performance curves for turbines — governing of turbines.

TOTAL: L:45:=45
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TEXT BOOKS
$.No Author(s) Title of the Book Publisher i
Publication
I Dr. P.N. Modi& Hydraulics and Fluid Mechanics | Rajsons Publications Pvt. 2015
' Dr. S.M. Seth Including Hydraulics Machines Ltd. 20th edition
A Textbook of Fluid Mechanics | Laxmi Publications, Ninth
2 Dr.R.K. Bangl and Hydraulic Machines edition 2L
REFERENCE BOOKS
S. y ' ; Year of
No Author(s) Title of the Book Publisher Publication
Streeter, V. L. ’ . s
, | treeter i Fluid Mechanics McGraw Hill Publishing Co. 2010
Wylie E. B.
" : y Eurasia Publishing House(p)
2
Kumar K. L. Engineering Fluid Mechanics Ltd., New Delhi 2004
Robert W.Fox, Alan
3 | T. McDonald, Philip | Fluid Mechanics Wiley, 9" Edition 2015
J.Pritchard,
T & Francis, Indi
4 | Graebel. W.P, Engineering Fluid Mechanics ayl(?r e, T 2011
Reprint
5 | RK.Rajput A text book of Fluid Mechanics | S.Chand& co, New Delhi 2007
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MANUFACTURING TECHNOLOGY LTPC
3003

19MZC03

COURSE OBJECTIVES
e Toimpart knowledge on the concepts and basic mechanism of metal cutting.

e  To understand the constructional features and working principle of centre lathe, and special purpose lathes.

e To familiarize the working principle of various machining operations such as milling, shaping, planning,
slotting, drilling and broaching.

e Tounderstand the various abrasive processes.

e To understand the concepts of computer numerical control (CNC) machine tool and CNC programming

COURSE OUTCOMES

19MZC03.CO! Analysis the metal cutting tool parameters for various machine tool working conditions.
19MZC03.CO1 Suggest the suitable Lathe machine and its operations for various engineering applications.
19MZC03.CO1 Suggest the suitable shaper and milling machines and its operations for making gears.
19MZC03.CO1 Select the suitable machine operation in grinding and broaching machine tool for engineering
applications.

19MZC03.CO1 Write the various CNC part programming produce the engineering components.

Program Outcomes PSOs
Course O
POl ro2 PO3 PO4 PO pos | Po7 | POS | PO9 | POIO | POLL | POIZ | PSOI PSO2 | PSO3
19MZC03.CO1 X X X - - X X - . X
19MZC03.C02 X X " X X X X X
19MZC03.C03 X X X X X X
19MZC03.C04 X X * X X
19MZC03.CO5 X X - X X
UNIT I: THEORY OF METAL CUTTING 9

Mechanics of chip formation, single point cutting tool, forces in machining, Types of chip, cutting tools—
nomenclature, orthogonal metal cutting, thermal aspects, cutting tool materials, tool wear, tool life, surface finish,
cutting fluids and Machinability.

UNIT II: TURNING MACHINES 9

Centre lathe, constructional features, specification, operations — taper turning methods, thread cutting methods,
special attachments, machining time and power estimation. Capstan and turret lathes- tool layout — automatic
lathes: semi-automatic — single spindle: Swiss type, automatic screw type — multi spindle

UNITII: SHAPER, MILLING AND GEAR CUTTING MACHINES 9

Shaper - Types of operations. Drilling, reaming, boring, Tapping. Milling operations-types of milling cutter. Gear
cutting — forming and generation principle and construction of gear milling, hobbling and gear shaping processes —
finishing of gears.

UNIT IV: ABRASIVE PROCESS AND BROACHING 9
Abrasive processes: grinding wheel — specifications and selection, types of grinding process—

cylindrical grinding, surface grinding, centerless grinding and internal grinding- Typical applications — concepts of
surface integrity, broaching machines: broach construction — push, pull, surface and continuous broaching
machines

UNIT V: CNC MACHINING 9
Numerical Control (NC) machine tools — CNC types, constructional details, special features, machining center,
part programming fundamentals CNC — manual part programming — micromachining — wafer machining

Chairman-Board of Studies TOTAL: L: 45: =45
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
SLNo Author(s) Title of the Book Publisher T of
Publication
i Elements of Workshop Technology |Media Promoters 2008
Choudhury
Rao. P.N Manufacturing Technology - Metel | ., \joGraw-Hill 2013
Cutting and Machine Tools
REFERENCE BOOKS:
S. . & Year of
No Author(s) Title of the Book Publisher Publication
Richerd R Kibbe, John E.
1. | Neely, Roland O. Merges Machine Tool Practices Prentice Hall of India 2010
and Warren J.White
Production Technology:
2 | linRK Manufacturing Processes, | ghanna Publishers 2011
Technology and
Automation
Fundamentals of Metal
3 | GeofreyBoothroyd Machining and Machine | McGraw Hill 2007
Tools
Manufacturing Technology
4 | Roy. A.Lindberg - Metal Cutting and | PHI/Pearson Education 2006
Machine Tools
5 | Dr. B. Kumar Manufacturing Technology | Khanna Publishers 2009
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Programme Code & Name: MZ & B.E-Mechatronics Engineering
19MZCo4 DIGITAL ELECTRONICS LTPC

3003
COURSE OBJECTIVES
e To understand the basic postulates of Boolean algebra and shows the correlation between Boolean
expressions
e Toimpart the knowledge on procedures for the analysis and design of combinational circuits
e Tounderstand the procedures for the analysis and design of sequential circuits
e Tounderstand the principles of synchronous and asynchronous sequential circuits
e To understand the concept of VHDL and programmable logic devices.

COURSE OUTCOMES

19MZC04.CO1 Apply Boolean algebra, K-Map and Tabulation method for simplification of Boolean expression.
19MZC04.CO2 Design combinational logic circuits for various applications.

19MZC04.CO3 Design shift registers, Modulo-N asynchronous and synchronous counters.

19MZC04.CO4 Design and analyze state machines for the given specifications.

19MZC04.COS5 Design Logic Memories and built VHDL Program.

Program Outcomes PSOs
e | ror ro2 PO3 PO4 POS PO6 | PO7 | POS | POY | POlO | POIL PO12 | PSOIL PSO2 | PSO3

19MZC04.CO1 X X X - X X

19MZC04.C02 X X X - X X X
19MZC04.CO3 X X X X - X X
19MZC04.CO4 X X X - X - X X
19MZC04.CO5 X X X X - X X

UNIT I: BASIC CONCEPTS OF DIGITAL SYSTEMS AND LOGIC FAMILIES 9

Review of Number systems, Number Representation, Boolean algebra, Boolean postulates and laws - De-Morgan
‘s Theorem - Principle of Duality, Simplification using Boolean algebra, Canonical forms - Sum of product and
Product of sum - Minimization using Karnaugh map and Tabulation method, Digital Logic Families- TTL, ECL,
CMOS

UNIT II: COMBINATIONAL CIRCUITS 9
Realization of combinational logic using gates, Design of combinational circuits: Adder, Subtractor, Parallel adder

Subtractor, carry look ahead adder, Magnitude Comparator, Parity generator and checker, Encoder, Decoder,
Multiplexer, De-Multiplexer - Function realization using Multiplexer, Decoder - Code converters

UNITIII: SEQUENTIAL CIRCUITS9

Flip-flops - SR. JK, D and T- Master-Slave — Triggering - Characteristic table and equation — Application table —
Asynchronous and synchronous counters - Shift registers - Types — Universal shift registers — Ring counter —
Johnson Counters- Serial adder / Subtractor.

UNIT IV: SYNCHRONOUS AND ASYNCHRONOUS SEQUENTIAL CIRCUITS 9

Mealy and Moore models — State diagram - State table — State minimization — State assignment - Excitation table -
Design of Synchronous sequential circuits: Counters and Sequence generators- Circuit implementation -
Asynchronous sequential circuits - Asynchronous sequential circuits, Hazard free combinational circuits.

UNIT V: PROGRAMMABLE LOGIC DEVICES MEMORY AND VHDL 9
Memories: ROM. PROM, EPROM, PLA, PLD, FPGA — VHDL Programming: RTL Design — Combinational
Logic — Types — Operators — Packages — Sequential Circuits — Sub Programs — Testbenches. (Examples: adders,
counters, flip flops, FSM, Multiplexers / De-Multiplexers).

o—" TOTAL: L:45: =
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXT BOOKS:
SI1.No Author(s) Title of the Book Publisher Ye.a r o'f
Publication
Morris Mano M. and
| Digital Design Pearson Education 2013
’ Michael D. Ciletti
Digital Principles and Tl Mo-Graw Sl
5 Donald D.Givone, o g P Publishing company | 2002
esign o .
limited, New Delhi
REFERENCE BOOKS:
S.N Auth Title of the Book Publishe s
.No. uthor(s) itle of the Boo ublisher Publication

| Thomas L. Floyd Digital Fundamentals Pearson Education Inc 2011

Charles H. Roth I, FundamogialsofLogie Jaico Publishing House | 2003
2 Design

Leach D, Malvino A P | Digital Principles and Tata McGraw-Hill 2014
3 &Saha Applications Publishing Company

o : SN Pearson
4 | JohnF. Wakerly, gglgggfcsin Principles 2007
Education
Digital Logic Applications Thomson —
5 Hein - Yareest and Design VikasPublishing Houe. |~ 0
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Programme Code & Name: MZ & B.E-Mechatronics Engineering
19MZCOSFLUID MECHANICS AND MACHINERY LABORATORY LTPC
0021

COURSE OBJECTIVES
e To train to conduct the experiments using fluid flow measuring instruments.
To train to conductfluid flow losses using pipe line instrument.

L ]

e To train to conductcentrifugal /submergible pumps experiments.

e To train to conductReciprocating / gear pumps experiments.

e To train to conductPelton/ Francis/ Kaplan turbines experiments.
COURSE OUTCOMES

19MZC05.CO1 Interpret the results observed from theexperiments using fluid flow measuring instruments.
19MZC05.CO2 Analysis the results observed from fluid flow losses in pipe lines.

19MZC05.CO3 Analysis the performance characteristics of centrifugal /submergible pumps
19MZC05.CO4 Analysis the performance characteristics of Reciprocating / gear pumps

19MZC05.CO5 Analysis the performance characteristics of Pelton/ Francis/ Kaplan turbines

Program Outcomes PSOs
Course Outcomes
Po1 Po2 PO3 ro4 POs PO6 PO7 PO8 PO9 PO10 PO11 PO12 Psol1 PSO2 PSO3
19MZ005.CO1 X - X X X
19MZC05.CO2 X X X X
19MZC05.CO3 X X X X
19MZC05.CO4 X X X X
19MZC05.CO5 X X X X

List of Experiments
1. Determination of the Coefficient of discharge of given Orifice meter.

. Determination of the Coefficient of discharge of given Venturi meter.

. Calculation of the rate of flow using Rota meter.

. Determination of friction factor for a given set of pipes.

. Conducting experiments and drawing the characteristic curves of centrifugal pump/submergible pump

. Conducting experiments and drawing the characteristic curves of reciprocating pump.

. Conducting experiments and drawing the characteristic curves of Gear pump. :
. Conducting experiments and drawing the characteristic curves of Pelton wheel. !

. Conducting experiments and drawing the characteristics curves of Francis turbine.

10. Conducting experiments and drawing the characteristic curves of Kaplan turbine.

O 0N AW
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19MZC06 MANUFACTURING TECHNOLOGYLABORATORY
L.TPEC

0021

COURSE OBJECTIVES
e To train to operate the Lathe machine tool.

s To train to make the simple engineering components using Milling machine tool.

e To train to make the gears using Milling/ Gear Hobbing/ Gear Shaping machine tools.

e To train to make the simple engineering components using various grinding machine tools.
e To train to measure the cutting force on the Milling / Turning machine tools.

COURSE OUTCOMES
19MZC06.CO1 Make the simple components using Lathe Machine tool.

19MZC06.CO2 Make the simple components using Milling machine tool

19MZC06.CO3 Make the various Gear using Milling/ Gear Hobbing/ Gear Shaping machine tools.
19MZC06.CO4 Make the simple engineering components using different Grinding machine tools.
19MZC06.CO5 Analysis the various cutting forcesin the Milling / Turning machine tools.

Program Outcomes PSOs
Course O
PO1 PO2 PO3 PO4 POs PO6 PO7 PO8 POY PO10 pPO11 PO12 PSO1 PSO2 PSO3
19MZC06.CO1 X LS X X
19MZ006.CO2 X - X X
19MZLC06.CO3 X X3 X X
19MZC06.CO4 X X X
19MZC06.COS X X X
LIST OF EXPERIMENTS

Eccentric Turning, Thread Cutting

Contour milling using vertical milling machine
Spur gear cutting in milling machine

Helical Gear Cutting in hobbing machine

Gear generation in hobbing machine

Gear generation in gear shaping machine

Plain Surface grinding

Cylindrical grinding

Tool angle grinding with tool and Cutter Grinder
0. Centreless grinding

1. Measurement of cutting forces in Milling / Turning Process

"\2,._/ TOTAL: P : 30=30
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19MZC07 DIGITAL ELECTRONICS LABORATORY

COURSE OBJECTIVES
e To train to use the different logic gate.

e To train to make the different flip flops circuits.
e To train to construct the various electronic logical circuits using registers
e To train to construct the various electronic logical circuits using counters.

COURSE OUTCOMES

19MZC07.CO1 Demonstrate various Logical Gate and its circuits.
19MZC07.CO2 Demonstrate various flip flops circuits.

LTPC
0 021

19MZC07.CO3 Make the electronic logical circuits using registers for various engineering applications.
19MZC07.CO4 Make the electronic logical circuits using counters for various engineering applications.

Program Outconmes PSOs
Course O1
POI1 PO2 PO3 PO4 POS PO6 | PO7 | POS8 | PO9 | PO1O | POIL POI2 | PSOI PSO2 | PSO3
19MZC07.CO1 X X X X X
19MZC07.C02 X X X X X X
19MZC07.CO3 X X X X X X
19MZC07.CO4 X X X X X X
LIST OF EXPERIMENT

1. Logic Gates
1. AND, OR,NOT, XOR, XNOR

2. Flip flops
1. SR
2. JK

3. D-Type Flip flop
4. T- Type Flip Flop
3. Registers
4. Counters

Chairman-Board of Studies
na:tr’zﬂfif of Mechanical Engineering
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19MZC08 CONTROL SYSTEM ENGINEERING LTPC
3
003
COURSE OBJECTIVES
e To introduce the elements of control system and their modeling using various Techniques.
e Toimpart knowledge for analyzing the time response of control system
e To introduce the frequency response of given system
e To impart the knowledge toanalysis of stability of systems
e Tointroduce the state variable analysis method
COURSE OUTCOMES

19MZC08.CO1 Determine the transfer functions and analogy of control systems.

19MZC08.CO2 Analysis the time responses of the controller system using MATLAB program.

19MZC08.CO3 Analysis of frequency responses of control system using various frequency responseplots using
MATLAB program.

19MZC08.CO4 Analysis the stabilities of control system using MATLAB program.

19MZC08.CO3 Apply the various state variable analysis methods to engineering applications.

Program Outcomes PSOs
Course Outcomes
POI PO2 | PO3 PO4 POS po6 | po7 | Pos | P09 | PO10 | POIl | POIZ | PSO1 | PSO2 | PSO3

19MZC08.CO1 X X X - g X
19MZC08.CO2 X X X X R R X X
19MZC08.CO3 K X X X - - X X
19MZC08.CO4 X X X X X X
19MZCO8.CO5 X X X X ~ X
UNITI:CONTROLSYSTEMMODELING 9
BasicElementsofControlSystem— Open loop andClosedloopsystems-Differentialequation-

Transferfunction,ModelingofElectricsystems, Translational and rotational mechanical systems- Blockdiagram
reductionTechniques- Signalflowgraph

UNITILELTIMERESPONSEANALYSIS 9
Timeresponseanalysis-FirstOrderSystems- ImpulseandStepResponseanalysisofsecondorder systems -
Steadystateerrors—P, PI, PD andPID Compensation,AnalysisusingMATLAB

UNITII: FREQUENCYRESPONSEANALYSIS 9

Frequency  Response-BodePlot,PolarPlot,NyquistPlot-Frequency Domainspecificationsfrom  the  plots-
ConstantM  andNCircles-Nichol’sChart-UseofNichol’sChartinControlSystemAnalysis.  Series,Parallel,series-
parallelCompensators -Lead,Lag,andLead LagCompensators, Analysis usingMATLAB.

UNITIV:STABILITYANALYSIS 9
Stability,Routh-HurwitzCriterion,RootLocus Technique,ConstructionofRootLocus,Stability,
DominantPoles, ApplicationofRootLocusDiagram-NyquistStability Criterion-RelativeStability,
AnalysisusingMATLAB

UNITV: STATEVARIABLEANALYSIS 9

Statespace representationofContinuous Time systems—Stateequations—Transferfunction from

StateVariableRepresentation—Solutions ~ ofthestateequations-ConceptsofControl labilityand Observability—
StatespacerepresentationforDiscretetimesystems. SampledDatacontrolsystems—SamplingTheorem -
Sampler&Hold-Open loop&Closedloopsampleddatasystems.

W TOTAL: L : 45=45
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

TEXTBOOK
S.No Author(s) Title of the Book Publisher Ye_a r O.f
Publication
Control System | New Age International
1. JNagrath and M.Gopal Engineering Publishers, 5th Edition 2007
REFERENCES
S.N Auth Title of the Book Publish iesr ol
.No uthor(s) itle of the Bool ublisher Publication
i PrenticeHall ofIndia,
1. | Benjamin.C.Kuo e e o 1995
systems 7 Edition
Control System— TataMcGrawHill,
2 MG PrinciplesandDesign 2ndEdition 2002
3 Schaum’sOutlineSeries Feedbackand TataMcGraw-Hill 2007
) ControlSystems
; : LinearControl
4 [fohndD ArgokConstantinell. [, ooy TataMc Graw-Hill 1995
oupis . I
AnalysisandDesign
RichardC.DorfandRobert ModernControl :
5 H.Bishop Systems Addison—Wesley 1999
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Programme Code & Name: MZ & B.E-Mechatronics Engineering
19MZC09 STRENGTH OF MATERIALS LTPC
300 3

COURSEOBJECTIVES
e Toprovide the theoretical knowledge on simple stress, strain conceps.
To understand the Shear force, Bending Moment and deflection diagrams for different beams.

[ ]
e Toimpart the analytical skill to solve various torsion and spring problems.
e Toprovide the analytical skill to solve slope and deflection problems on different beams.
e Toimpart the knowledge on analysis of thick and thin cylinders
COURSE OUTCOMES

19MZC09.CO1 Apply the various stress and strain principles to solve the engineering problems.
1OMZC09.CO2 Draw Shear force, Bending Moment and deflection diagrams for different beams and load
configurations.

19MZC09.CO3 Apply the concepts of mechanics to solve various torsion and spring problems.

19MZC09.CO4 Analysis the slope and deflections of different beams.

19MZC09.CO5 Analysis the thick and thin cylinders for different engineering applications.

Program Outcomes PSOs
Course C
POl ro2 PO3 PO4 POS PO6 PO7 POS POY PO10 POI1 POI12 PSO1 PSO2 PS03

19MZC09.CO1 X X X X X X X X
19MZC09.CO2 X X X X X X
oMzC00.cOs | X X X X X X X
19MZC09.CO4 X X X X - X X X
19MZC09.CO5 X X X X - X X

UNIT I: STRESS, STRAIN AND DEFORMATION OF SOLIDS 9

Rigid bodies and deformable solids — Tension, Compression and Shear Stresses — Deformation of simple and
compound bars — Thermal stresses — Elastic constants — Volumetric strains —Stresses on inclined planes — principal
stresses and principal planes — Mohr’s circle of stress.

UNIT II: TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM 9

Beams — types transverse loading on beams — Shear force and bending moment in beams —Cantilevers — Simply
supported beams and over — hanging beams. Theory of simple bending—bending stress distribution — Load carrying
capacity — Proportioning of sections—Shear stress distribution.

UNIT III: TORSION 9
Torsion formulation stresses and deformation in circular and hollows shafts — Stepped shafts—Deflection in shafts

fixed at the both ends — Stresses in helical springs — Deflection of helical springs, carriage springs

UNIT 1V: DEFLECTION OF BEAMS 9
Slope and deflection of simply supported beams and cantilevers- Double integration- Macaulay’s Method-moment
area method- conjugate beam method.

UNIT V: THIN CYLINDERS, SPHERES AND THICK CYLINDERS 9

Stresses in thin cylindrical shell due to internal pressure circumferential and longitudinal stresses and deformation
in thin and thick cylinders — spherical shells subjected to internal pressure —Deformation in spherical shells —
Lame’s theorem.

TOTAL: L : 45= 45

TEXT BOOKS:
Sl . " Year of
No Author(s) Title of the Book Publisher Publication
1. | Bansal, R.K Strength of Materials Laxmi Publications (P) Ltd., 2017
2. | Egor. P.Popov | Engineering Mechanics of Solids Prentice Hall of India, New Delhi 2015
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Programme Code & Name: MZ & B.E-Mechatronics Engineering
REFERENCE BOOKS:

Sl 2 g Year of
No Author(s) Title of the Book Publisher Publication
1. | Jindal U.C Strength of Materials | A%12 Books Pyt. Ltd., New 2007
. ; Oxford University Press,
2. Subramanian R Strength of Materials Oxford Higher Education Series 2007
Ferdinand P. Been, Russell g .
3. | Johnson, L.r. and John J. | Mechanics of Materials | 1 2:aMcGraw Hill Publishingeo. | ¢
Ltd., New Delhi
Dewole
4. D. K. Singh Mechanics of Solids Pearson Education New Delhi 2006
Tata McGraw Hill Publishing
5. B. K. Sarkar Strength of Materials Company Pvt Ltd, New Delhi 2006
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Programme Code & Name: MZ & B.E-Mechatronics Engineering

19MZC10 METROLOGY AND MEASUREMENTS LTPC
3003

COURSEOBJECTIVES
e Toprovideknowledgeonvarious terminologies used in metrology.
° Toprovideknowledgeomhecorrectproceduretobeadoptedmmeasurel inear or angular dimensions.
e To introduce advanced measurement instruments.
e To familiarize students with from various form measuring instruments.
e Tointroduce the various Power, Flow and Temperature measuring instruments.

COURSE OUTCOMES
19MZC10.CO1 Suggest various terminologies used while using measuring instruments.

1OMZC10.CO2 Use the linear or angular instruments to measure linear or angular measurements.
19MZC10.CO3 Suggest the suitable advanced measurement instruments for the various engineering applications.
19MZC10.CO4 Analysis the observation results from various form measurements.

19MZC10.C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>