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Vision

To be an institution of eminence of optimal human development, excellent engineering education
and pioneering research towards developing a technically-empowered humane society.

Mission

To transform the (rural) youth into top class professionals and technocrats willing to serve local
and global society with ethical integrity, by providing vibrant academic experience of learning,
research and innovation and stimulating opportunities to develop personal maturity and
professional skills, with inspiring and high caliber faculty in a quality and serene infrastructural
environment.

Inconsonance to the vision of our College,

An engineering graduate we form would be a person with optimal human development, i.e.
physical, mental, emotional, social and spiritual spheres of personality.

He/she would be also a person mature in relationships, especially knowing how to treat everyone
with respect, including persons of complementary gender with equality and gender sensitivity
guided by clear and pro-social values.

He would be patriotic and would hold the Indian Constitution and all the precepts it outlays close
to his heart and would have a secular spirit committed to safeguard and cherish the multi-
cultural, multi-religious and multi-linguistic ethos of Indian Society.

Academically, he/she would be a graduate with a strong engineering foundation with proficient
technical knowledge and skills. He would have enough exposure and experience into the ethos
of relevant industry and be industry ready to construct a successful career for himself and for the
benefit of the society.

He would have been well trained in research methodology and would have established himself as
a researcher having taken up many research projects, with sound ethical standards and social
relevance. He would be a person with a passion for technical innovations committed to lifelong
learning and research.

He would be well prepared and confident to develop ingenuous solutions to the problems people
face as an individual and as a team and work for the emancipation of our society with leadership
and courage.

The curriculum incorporates the necessary mechanical engineering fundamentals, advanced
technologies, communication and management skills required to solve local, global needs with
ethical and society concern. The curriculum shows a close alignment with the program outcome
and the program specific outcome. In which, the various courses impart in the curriculum shall
inculcate deep knowledge and skills required for a mechanical engineer. The curriculum learning
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outcomes result successful mechanical engineering professionals with excellent skills as that
focused by the program outcome and program specific outcome. The pupil transformation
through the curriculum will show a good degree of coherence with the college mission and
vision, creating young vibrant technocrats for global society with ethical values.

I. PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

Have ability to understand, analyse and solve real case problems in core mechanical

I engineering as well as in other allied fields.
I Have ability to adapt well into career in mechanical related Industries and to perceive
higher studies.
I Contribute for R&D efforts in technological development to meet international standards
and future needs.
v Provide leadership skill by upholding ethical values with social responsibility.
\% Assimilate with the spirit of entrepreneurship and innovation.

I[I. PROGRAM OUTCOMES (POs)

PO .
” Graduate Attribute
Engineering knowledge: Apply the knowledge of mathematics, science, engineering
1 fundamentals, and an engineering specialization to the solution of complex engineering
problems.
Problem analysis: Identify, formulate, review research literature, and analyze complex
2 engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.
Design/development of solutions: Design solutions for complex engineering problems
3 and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.
Conduct investigations of complex problems: Use research-based knowledge
4 and research methods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.




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

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

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

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

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

10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.
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Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.
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Life-long learning: Recognize the need for, and have the preparation and ability
to engage in independent and life-long learning in the broadest context of technological
change.

III. PROGRAM SPECIFIC OUTCOMES (PSOs) On successful completion of the Mechanical
Engineering Degree programme, the Graduates shall exhibit the following:

PSOI1 Ability to utilize state-of-art IT tools to analyse, design and evaluate mechanical
components.

PSO2 Ability to design and evaluate the performance of thermal systems and execute processes to
manufacture various components and systems with quality assurance.

PSO3 Ability to apply modern management techniques with a concern for environment upholding
ethical values.
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SEMESTER 1

CATE PERIODS TOTAL
;I(; ngEEE COURSE TITLE - PER WEEK | CONTACT Cl}rFéDI
) GORY | L |T| P PERIODS

THEORY COURSES

1| MA22101 | Matrices and BSC | 3 [1] 0 4 4
Calculus

2 | PH22101 | Engineering Physics BSC 3 010 3 3

3 | cr22101 | Engineering BSC | 3 |00 3 3
Chemistry

4 | csooi01 | ProblemSolvingand | po 14| | 3 3
Python Programming

THEORY COURSES WITH PRACTICAL COMPONENT

5 | BN22101 | COmmunicative HSMC| 2 | 0| 2 4 3
English

PRACTICAL COURSES

6 |Bs22101 | Physics—Chemistry | g1 | o | 4 4 2
Laboratory
Python

7 | CS22102 | Programming ESC 0 01| 4 4 2
Laboratory

MANDATORY COURSES

3 P22101 Induction i i i i i 0
Programme

9o | csaa101 | Higher Order MC | 1 |00 1 1
thinking
Universal Human
Values:

10 | HS22102 | Understanding HSMC | 2 0] 0 2 2
Harmony and Ethical
Human Conduct
TOTAL 17 1|10 28 23




SEMESTER I1I

CATE PERIODS TOTAL
SL. | COURSE CREDI
NO CODE COURSE TITLE - PER WEEK CONTACT TS
) GORY | L |[T| P PERIODS

THEORY COURSES
Statistics and

! MA22201 Numerical Methods B5C 3 I 0 4 4
Basic Electrical and

2 ES22202 | Electronics ESC 3 0 0 3 3
Engineering

3| ME22201 | Engineering ESC | 2 | o] 2 4 3
Graphics

4 | ME2220 | Engineering pcc | 2 [ 1] 0 3 3
Mechanics

s | Gpsisy | BORTWLIL lievel 1 (o o 1 I
(Heritage of Tamil)

THEORY COURSES WITH PRACTICAL COMPONENT

6 | EN22201 | Technical English HSMC | 2 0] 2 4 3

7 PH22204 | Material Science BSC 2 0 2 4 3

8 | cr2op0p | Environmentand BSC | 2 |0 2 4 3
Sustainability

PRACTICAL COURSES
Computer Aided

9 | ME22203 | design and Drafting PCC 0 0| 4 4 2
Laboratory
Engineering

10} ES22203 Practices Laboratory ESC 0 0] 4 4 2
TOTAL 17 | 2 | 16 35 27




SEMESTER III

CATE PERIODS TOTAL

;I(; ng]l){;E COURSE TITLE - PER WEEK | CONTACT Cl}:;DI

) GORY | L |[T| P PERIODS

THEORY COURSES
Transforms and

1 MA22304 | partial differential BSC 3 110 4 4
equations

2 | ME22301 | Cnemneering pcC | 3 | 1] 0 4 4
Thermodynamics

3 | ME22303 | Manufacturing pcc | 3 |0 o 3 3
Process

THEORY COURSES WITH PRACTICAL COMPONENT

4 | ME22302 | FluidMechanicsand | po |5 | | 5 4
Machinery

5 EE22308 Electrical drives and PCC 3 0 ) 5 4
control

PRACTICAL COURSES

6 | ME22304 | Manufacturing pcc | 0 |0 | 4 4 2
Process Laboratory

EMPLOYABILITY ENHANCEMENT COURSES
Coding Skills and

7 SD22301 | Soft Skills Training — | EEC 0 01| 4 4 2
Phase |

MANDATORY COURSES

8 AC22301 | Constitution of India MC 2 0 0 2 0

9 HS22301 | Value Education - 1 MC 1 0 0 1 0

10 | GE3252 | familsand HSMC| 1 | 0] 0 1 1
Technology
TOTAL 19 2 |12 33 24




SEMESTER 1V

CATE PERIODS TOTAL
13%). ng]l)‘EE COURSETITLE | - | PERWEEK | CONTACT Cﬁm
) GORY L T| P PERIODS
THEORY COURSES
Engineering
1 | ME22403 | Materials and PCC 3 010 3 3
Metallurgy
THEORY COURSES WITH PRACTICAL COMPONENT
2 | ME22401 | Thermal Engineering | PCC 2 1] 2 5 4
3 | ME22402 | Strength of Materials | PCC 2 1] 2 5 4
4 | ME22404 | Mechanics of pcc | 2 [ 1] 2 5 4
Machines
5 | ME22405 | Metrology and pcCc | 3 |02 5 4
Measurements
EMPLOYABILITY ENHANCEMENT COURSES
Coding Skills and
6 SD22401 | Soft Skills Training — | EEC 0 01| 4 4 2
Phase 11
MANDATORY COURSES
7 | Ac22401 | Industrial Safety MCc | 2 oo 2 0
Engineering
TOTAL 14 3 |12 29 21




SEMESTER V

PERIODS
SL. | COURSE CATE TOTAL CREDI
NO CODE COURSE TITLE - PER WEEK | CONTACT TS
) GORY | L |T| P PERIODS
THEORY COURSES
1| ME22s02 | Designof Machine | po )y 3 3
Elements
2 | ME22503 | Hydraulics and PCC | 3 |0 |0 3 3
Pneumatics
3 })rofessmnal Elective PEC 3 0 0 3 3
4 })Irofessmnal Elective PEC 3 0 0 3 3
THEORY COURSES WITH PRACTICAL COMPONENT
5 ME22501 | Heat Transfer PCC 2 1 2 5 4
EMPLOYABILITY ENHANCEMENT COURSES
Coding Skills and
6 | SD22501 | Soft Skills Training — | EEC 0 0| 4 4 2
Phase 111
7 ME22504 | Technical Seminar EEC 0 0 2 2 1
Inplant / Industrial
Training ( 2 weeks -
8 ME22505 ) th EEC - - - - 1
During 4~ semester
Summer Vacation)
MANDATORY COURSES
9 | AC22501 | Entreprencurship MC | 2 |o]o 2 0
Development
10 HC22501 | Value Education - 11 MC 1 0 0 1 0
TOTAL 16 | 2 8 26 20




SEMESTER VI

CATE PERIODS TOTAL
;I(; ngll){;E COURSE TITLE - PER WEEK | CONTACT Cl}rFéDI
) GORY | L |T| P PERIODS
THEORY COURSES
1 | HS22601 | Professional Ethics HSMC 3 0|0 3 3
2> | ME22602 | Finite Element PCC | 3 | 0] o0 3 3
Analysis
3 Open Elective — | OEC 3 010 3 3
4 }’Irlofessmnal Elective PEC 3 0 0 3 3
5 Professional Elective PEC 3 0 0 3 3
v
THEORY COURSES WITH PRACTICAL COMPONENT
6 | ME22601 | Mechatronics PCC 3 0 2 5 4
PRACTICAL COURSES
7 | ME22604 CAD/CAM PCC 0 0| 4 4 2
laboratory
EMPLOYABILITY ENHANCEMENT COURSES
Coding Skills,
Logical Reasoning
8 | SD22601 | and Quantitative EEC 0 01| 4 4 2
Aptitude Training —
Phase I
TOTAL 18 | 1 |10 28 23
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SEMESTER VII

CATE PERIODS TOTAL
o Coone | COURSETITLE | - | PERWEEK | contact | <0
) GORY | L |T| P PERIODS
THEORY COURSES
1 |ME22701 | Fotal Quality HSMC| 3 |0 | 0 3 3
Management
2 5rofess10nal Elective PEC 3 ol o 3 3
3 Professional Elective PEC 3 ol o 3 3
VI
4 Open Elective — 1T OEC 3 0|0 3 3
5 Open Elective — III OEC 3 0] 0 3 3
PRACTICAL COURSES
6 | ME22702 | Simulation and PCC | 0 [0 ] 4 4 2
Analysis laboratory
EMPLOYABILITY ENHANCEMENT COURSES
Product development
7 | ME22703 Lab/ Mini project EEC 0 0| 6 6 2
Coding Skills,
Logical Reasoning
8 | SD22701 | and Quantitative EEC 0O [0 | 4 4 2
Aptitude Training —
Phase 11
TOTAL 15 | - | 14 29 21
SEMESTER VII
CATE PERIODS TOTAL
S CoonoE | COURSETITLE | - | PERWEEK | contact | <5
) GORY | L |T| P PERIODS
EMPLOYABILITY ENHANCEMENT COURSES
1 ME22801 | Internship/ Project EEC 0 0| 16 16 8
TOTAL 16 16 8
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SUMMARY

B.E. Mechanical Engineering

ol Subject Credits per Semester (’:flf)et;lilt
No. Area I I 01 1A Y \Y VI | vIl | VIII s
16
1 HSMC 5 4 1 3 3
2 BSC 12 10 4 26
3 ESC 6 8 4
4 PCC 5 | 17 19 w0 | 9 | 2 62
5 PEC 6 6 | 6 18
9
6 OEC 3 6
7 EEC 2 2 4 > | 4| 8 | %2
Non-Credit 1 2 1 2
8 / (1\/15“1\(15“0r course course | course | course | i -
Total 23 27 24 21 20 23 21 8 167
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PROFESSIONAL ELECTIVE COURSES

LIST OF IDENTIFIED VERTICALS

THERMAL SCIENCES

ENGINEERING DESIGN & MANUFACTURING

GREEN ENERGY TECHNOLOGIES

DIGITAL MANUFACTURING

ELECTRIC VEHICLE TECHNOLOGY

COMPUTATIONAL ENGINEERING

13




VERTICAL 1: THERMAL SCIENCES

Periods
SI. Course Categ- Per week Total
No. code Course title ory contact Credits
L T | P periods
1. ME22511 | Advanced Internal PEC-1| 3 | 0] 0 3 3
Combustion Engineering
2. ME22512 | Refrigeration and Air- PEC2| 3 | 0] 0 3 3
conditioning
3, ME22611 | §as Dynamics and Jet PEC3| 3 | 0| 0 3 3
Propulsion
4. ME22711 | Turbo Machines PEC-6 3 0 0 3 3
5. | ME22712 | Measurements and PEC-7| 3 | 0 | 0 3 3
Controls
6. ME22612 | Power plant Engineering PEC4 | 3 0] 0 3 3
VERTICAL 2: ENGINEERING DESIGN & MANUFACTURING
Periods
SL. Course Categ Per week Total
No. code Course title ory contact Credits
L | T P periods
L ME22513 Pro‘cess'Planmng and Cost PEC-1 3 0 0 3 3
Estimation
7. ME22514 Design of Transmission PEC-2 3 0 0 3 3
System
3. ME22613 Design of Jigs, Fixtures PEC-3 3 0 0 3 3
and Press Tools
4 MED2614 Non-traditional Machining PECA4 | 3 0 0 3 3
Processes
5. | Mp22713 | Computer Integrated PEC-5| 3 | 0| 0 3 3
Manufacturing
6. ME22714 Production Planning and PEC-6 | 3 0 0 3 3
Control
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VERTICAL 3: GREEN ENERGY

Periods Total
I\SI:; Coursecode Course title C::e TRr Week contact Credits
) Y LT P periods
1 |ME22515 | Biocnergy Conversion PEC-1 | 3 | 0| 0 3 3
Technologies
Carbon footprint
2 ME22516 | estimation and reduction PEC-2 | 3 0 0 3 3
techniques
3 |ME22615 | Dnerey conservationin PEC3 | 3 |0 | 0 3 3
Industrial utilities
4 |ME22715 | Energy storage devices PEC4 | 3 0 0 3 3
5 |ME22716 | Renewable Encrgy PEC-5 | 2 | 0 | 2 3 3
Technologies
6 |ME22616 | Energy efficient Buildings | PEC-6 | 3 0 0 3 3
VERTICAL 4: DIGITAL MANUFACTURING
Periods
SI. Course Cate Per week Total
No. code Course title gory contact Credits
L | T P periods
1 ME22517 Digital Manufacturing and PEC-1 | 3 0 0 3 3
IOT
) ME22518 Robot Design, Dynamics PEC2 | 3 0 0 3 3
and Control
3 ME22617 Sensors, Actuators and ' PEC-3 | 3 0 0 3 3
controllers for Automation
4 | ME2261g | SD Printingprocessand | ppe 4l 5 | g | 5 3
Applications
5 |ME22717 | Lean Manufacturing PEC-5 | 3 0 0 3 3
6 |ME22718 | Non Destructive Testing PEC-6 | 3 0 0 3 3
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VERTICAL 5: ELECTRIC VEHICLE TECHNOLOGY

Periods
SI. Course Categ Per week Total
No. code Course title ory contact Credits
L T P periods
I. | ME22519 |Advanced Vehicle PEC2|3 | 0 |0 3 3
Engineering
5 ME22520 Electric vehicles and PEC3 | 3 0 0 3 3
Power Management
3. ME22619 Vehicle maintenance and PEC-5 | 3 0 0 3 3
safety
Autonomous & Electric
4. ME22620 Vehicle Technology PEC-6 | 3 0 0 3 3
Hybrid and Electric
5. ME22719 Vehicle Technology PEC-7 | 3 0 0 3 3
Battery technologies for
6. ME22720 Electric Vehicles PEC-8 | 3 0 0 3 3
VERTICAL 6: COMPUTATIONAL ENGINEERING
Periods
SL. Course Categ Per week Total
No. code Course title ory contact Credits
L T P periods
1| ME22521 | Computational Solid PEC-1| 3| 0 | 0 3 3
Mechanics
Computational Fluid
2 ME22522 Dynamics and Heat transfer PEC-2| 3 0 0 3 3
3 | ME22621 | Computational Bio- PEC4| 3| 0 | 0 3 3
Mechanics
4 ME22622 | Computer Aided Inspection | PEC-5 | 3 0 0 3 3
5 ME22721 | CAD and CAE PEC-6 | 2 0 2 4 3
6 | ME22722 | Machine Learning for PEC-8 | 3 | 0 | 0 3 3
Intelligent Systems
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OPEN ELECTIVE

Periods

Sl. Course Cate Total
No code Course title or ° Permeck contact|  Credit
y L T |P periods S

Energy Conservations in

1. | ME22001 | Industrial Utilities OEC-1 | 3 0] 0 3 3
Composite Materials

2. ME22002 | and Mechanics OEC-2 3 0 0 3 3

3. | ME22003 | Power Plant OEC3 | 3 | 0 | 0| 3 3
Engineering

4. | ME22004 | Industrial Robotics OEC-4 3 0 0 3 3

5. | ME2200s | Automotive OEC-5 | 3 | 0| 0| 3 3
Technologies
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SYLLABUS

Semecter-1

EN22101 COMMUNICATIVE ENGLISH L T P C
2 0 2 3

COURSE OBJECTIVES:
e  To guide the learners on the basics of language including vocabulary and grammar
e  To develop the receptive skills of the learners: Reading and Listening
e  To develop the productive skills of the learners: Writing and Speaking
e  To make the learners realize the importance of accuracy and fluency

e  To help the learners use the language in real situations
UNIT I VOCABULARY AND LANGUAGE STUDY 6

Vocabulary — Synonyms and Antonyms, Word building — Prefixes and Suffixes — Word
formation- Definitions - One word substitutes - Reading for vocabulary and language
development- Note making and Summarising - Developing Hints.

UNITII READING AND LANGUAGE DEVELOPMENT 6
Parts of speech, Types of sentences — Statement, Interrogative, Imperative, Exclamatory, Wh-
questions, Yes or No questions and tag questions, Formal Letters — Academic, Official, and
Business Letters

UNITIII GRAMMAR AND LANGUAGE DEVELOPMENT 6
Tense and Voice, Auxiliary verbs (be, do, have), Modal verbs - Types of Reading : Intensive
Reading and Extensive Reading- Strategies: Predicting- Skimming and Scanning -Reading for
facts - Understanding the parts of paragraph- Learning the transitional signals used in the passage
to classify the text

UNITIV FUNDAMENTALS OF WRITING 6
Punctuation and Capitalization- Sentence formation: Word order-Completion of sentences-
Conjunctions-Transitional signals- sentence and sentence structures- Informal Letters.

UNITV  EXTENDED WRITING 6
Degrees of Comparison — Reported speech -Paragraph writing-Topic sentence, supporting
sentences and concluding sentence-Informal and Formal expressions

TOTAL : 30 PERIODS
PRACTICAL EXERCISES
Listening (Receptive skill) Intensive Listening: Effective and Attentive Listening
Exercises
1) Listening for gist from recorded speeches
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2) Listening for specific information from recorded conversations
3) Listening for strengthening vocabulary skills.
4) Listening to variety of situations and voices- Listening for language development
5) Listening for pronunciation: syllables, stress and intonation.
Speaking (Productive Skill)
Exercises
1) Introducing oneself and others
2) Asking for / giving personal information
3) Practicing dialogues in pairs
4) Giving directions-Informal and formal dialogues
5) Speaking in connected speech
6) Responding to questions
7) Short presentations
8) Speaking in small and big groups
9) Learning and practicing the essential qualities of a good speaker
TOTAL: 30 PERIODS
TOTAL(T+P): 60 PERIODS

COURSE OUTCOMES:

At the end of the course, the students will be able to:
CO1: Apply and practice the correct usages of language
CO2: Receive the language effectively and meaningfully through receptive skills
CO03: Produce the language appropriate to the needs and situations exercising productive skills
CO4: Transfer or interpret any piece of information with accuracy and fluency
CO5: Apply the language intellectually and confidently

TEXT BOOKS:
1. Shobha. K.N, Rayen, Joavani, Lourdes, “Communicative English”, Cambridge University
Press, 2018.
2. Sudharshana.N.P and Saveetha. C, “English for Technical Communication”, Cambridge
University Press: New Delhi, 2016.

REFERENCES:
1. Kumar, Suresh. E., “Engineering English”, Orient Blackswan, Hyderabad, 2015.
2. Means, L. Thomas and Elaine Langlois, “English & Communication for Colleges”,
Cengage Learning, USA: 2007.
3. Greendaum, Sydney and Quirk, Randolph, “A Student’s Grammar of the English Language”,
Pearson Education.
4. Wood F.T, “Remedial English Grammar”, Macmillan, 2007.
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Course POI1 PO|PO|[PO|PO|[PO|PO|PO|PO|PO|PO|PO]|PS|PS|PS
outcomes 2 3 4 5 6 7 8 9 10 11 12 101 ] 02| O3
COl1 - - - - - - - - 1 1 - 2 1 - -
CO2 - - - - - - - - 2 3 - 2 1 - -
CO3 - - - - - - - - 1 1 - 2 1 - -
CO4 - - - - - - - - 2 2 - 2 1 - -
CO5 - - - - - - - - 2 3 - 2 1 - -
CO - - - - - - - - 2 2 - 2 1 - -
MA22101 MATRICES AND CALCULUS L T P C
3 1 0 4
COURSE OBJECTIVES:

e  To develop the use of matrix algebra techniques that is needed by engineers for practical
applications

e  To familiarize the students with differential calculus

e  To familiarize the student with functions of several variables. This is needed in many
branches of engineering

e  To acquaint the student with mathematical tools needed in evaluating multiple integrals
and their applications

e  To make the students understand various techniques ODE

UNITI  MATRICES 12
Characteristic equation — FEigenvalues and Eigenvectors of a real matrix — Properties of
eigenvalues and eigenvectors — Problem solving using Cayley-Hamilton method — Orthogonal
transformation of a symmetric matrix to Diagonal form — Reduction of a quadratic form to
canonical form by orthogonal transformation — Nature, rank, index.

UNITII  DIFFERENTIAL CALCULUS 12
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules:
sum, product, quotient, chain rules - Implicit differentiation — Logarithmic differentiation —
Applications: Maxima and Minima of functions of one variable.

UNIT III FUNCTIONS OF SEVERAL VARIABLES 12
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Partial differentiation — Homogeneous functions and Euler’s theorem — Total derivative — Change
of variables — Jacobians — Partial differentiation of implicit functions — Taylor’s series for
functions of two variables — Applications: Maxima and minima of functions of two variables and
Lagrange’s method of undetermined multipliers.

UNITIV  MULTIPLE INTEGRALS 12

Double integrals — Double integrals in Cartesian and polar coordinates —Area enclosed by
plane curves - Change of order of integration — Triple integrals — Volume of solids: cube,
rectangular parallelopiped.

UNITV  ORDINARY DIFFERENTIAL EQUATIONS 12

Linear differential equations of second and higher order with constant coefficients when
the RH.S is €™, x" , sin ax, cos ax, €” x", e sinbx, ¢ cosbx — Linear differential equations of
second and third order with variable coefficients: Cauchy’s and Legendre’s linear equations —

Method of variation of parameter .

TOTAL: 60 PERIODS
COURSE OUTCOMES:

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

COL1: Define the basic concepts of matrices, limit and continuity of a function, differentiation,
ODE and integration

CO2: Explain the properties of matrices and nature of the quadratic form

CO3: Interpret the techniques of differentiation, partial differentiation, ODE and integration

CO4: Apply diagonalization of matrices in quadratic form and apply Cayley Hamilton

theorem to find the inverse of matrices

Solve problems on differentiation, partial differentiation, integration and ODE using

different methods

TEXT BOOKS:
1. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New
Delhi, 2016.
2. Narayanan, S. and ManicavachagomPillai, T. K., “Calculus" Volume I and II, S.
Viswanathan Publishers Pvt. Ltd., Chennai, Reprint 2017.
3. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi,  43rd
Edition,2014.

REFERENCES:
1.  Anton, H, Bivens, I and Davis, S, "Calculus", Wiley, 10th Edition, 2016.
2. Jain RK. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications,
New Delhi, 3rd Edition, 2007.
3. Kreyszig.E, "Advanced Engineering Mathematics", John Wiley and Sons, 10th Edition,
New Delhi, 2016.
4. Bali. N., Goyal. M. and Watkins. C., “Advanced Engineering Mathematics”, Firewall

COs:

21



Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7th Edition, 2009.
5. Srimantha Pal and Bhunia, S.C, "Engineering Mathematics" Oxford University Press, 2015.
6. Thomas. G. B., Hass. J, and Weir. M.D, "Thomas Calculus", 14th Edition, Pearson India,

2018.

Course

Outcomes | PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | P09 [POI10 | "1 |PO12 |PSOT|PSOZ| PSOS
CO1 3 2 - - - - - - - - - 1 1 - -
co2 | 3| 2| - - -l ] -]
CO3 3 2 - - - - - - - - - 1 1 - -
CO4 3 2 - - - - - - - - - 1 1 - -
cos | 3| 2| - | - - -l -l ] -]
CO 3 2 - - - - - - - - - 1 1 - -
PH22101 ENGINEERING PHYSICS L T P C

3 0 0 3
COURSE OBJECTIVES:

e To enhance the fundamental knowledge in Physics and its applications relevant to various
streams of Engineering and Technology

e To help the students to interrelate the topics such as properties of matter, thermal physics,
ultrasonics, quantum theory and crystals, learned in the course

e To motivate students to compare and contrast the available equipment in the respective
fields

e To induce the students to design new devices that serve humanity by applying the
knowledge gained during the course

UNITI PROPERTIES OF MATTER 9

Elasticity — Types of Elastic moduli — Factors affecting elasticity - Stress-strain diagram and its
uses - beams - bending moment — cantilever: theory and experiment — uniform and non-uniform
bending: determination of young’s modulus — I shaped Girders - twisting couple - torsion
pendulum: determination of rigidity modulus and moment of inertia — torsion springs - other
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states of matter

UNITII THERMAL PHYSICS 9
Modes of Heat transfer — Thermal conductivity — Newton’s law of cooling — Linear heat flow —
Thermal conductivity in compound media - Lee’s Disc method — Radial heat flow — Rubber tube
method — Solar water heater - Thermodynamics — Isothermal and adiabatic process — Otto cycle —
Diesel cycle

UNIT IIT ULTRASONICS 9
Sound waves — ultrasonics — properties - production: magnetostriction method - piezoelectric
method — cavitation - acoustic grating: wavelength and velocity of ultrasonic waves in liquids —
applications: welding, machining, cleaning, soldering and mixing (qualitative) - SONAR -
ultrasonic flaw detector - ultrasonography.

UNITIV QUANTUM PHYSICS 9
Black body radiation — Planck’s radiation law — Deduction of Wien’s displacement law and
Rayleigh Jean’s law - Compton effect, Photoelectric effect (qualitative) — matter waves — concept
of wave function and its physical significance — Schrodinger’s wave equation — time independent
and time dependent equations — particle in a one-dimensional rigid box — scanning tunneling
microscope.

UNITV  CRYSTAL PHYSICS 9
Crystalline and amorphous materials — unit cell, crystal systems, Bravais lattices, Crystal planes,
directions and Miller indices — Characteristics of crystal structures: SC, BCC, FCC and HCP
structures - crystal imperfections: point, line and surface defects — crystal growth : epitaxial and
lithography techniques

TOTAL: 45 PERIODS

COURSE OUTCOMES:

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

Recall the basics of properties of matter, thermal physics and ultrasonics, to improve
their engineering knowledge.

Define the advanced physics concepts of quantum theory and the characteristics of

CO1:

CO2: ) .
crystalline materials.

ustrate Bending of beams, thermal behavior and ultrasonic devices to assess societal
and safety issues.

CO4: Summarize the dual aspects of matter, crystal structures and imperfections of crystals.
Apply the moduli of elasticity of different materials, thermal energy, ultrasonics,
scanning tunneling microscope and crystal growth techniques in engineering fields.

CO3:

COs:

TEXT BOOKS:
1. Bhattacharya, D.K. & Poonam.T., Engineering Physics, Oxford University Press, 2015.
2. Gaur, R.K & Gupta.S.L, Engineering Physics, Dhanpat Rai Publishers, 2016.
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3. Pandey.B.K, & Chaturvedi.S, Engineering Physics, Cengage Learning India. 2012.
4. Shatendra Sharma & Jyotsna Sharma, Engineering Physics, Pearson India Pvt Ltd., 2018

REFERENCES:
1. Halliday.D, Resnick, R. & Walker. J, “Principles of Physics”, Wiley, 2015.
2. Malik H K & Singh A K, “Engineering Physics”, McGraw Hill Education (India Pvt. Ltd.)
2nd edition 2018.
3. Serway.R.A. & Jewett, JJW, “Physics for Scientists and Engineers”’, Cengage Learning
India. 2010.
4. Tiper.P.A. & Mosca.G, Physics for Scientists and Engineers with Modern Physics.

OCOt‘if; po | Po| PO |PO|PO|PO|PO|PO|PO|POI|POI|POI|PSO|PSO|PSO
e: 1213|456l 7]18|9] o0 ] 2 ] 2 3
COl1 2 1 - - - - - - - - - 1 1 - -
co2 | 2| 1| - |- |-1-1-1:-1- - - 1 2 2 -
co3 | 2| 1| - | - |-|-1-1:-1- - - 1 1 2 -
coa | 2| 1| - | - |- -1-1-1]- - - 1 2 - -
cos | 3| 2| - | - | -|-1-1-1- - - 1 2 - -
co | 21| - -|-1-1-1=-1- - - 1 2 2 -
CH22101 ENGINEERING CHEMISTRY L T P C

3 0 0 3
COURSE OBJECTIVES:

e  To make the students conversant with water treatment methods and electrochemistry
concept

e  To gain basic knowledge of corrosion and protection methods

e  To understand the basic concepts and synthesis of various engineering materials, nano
materials and fuels

e  To familiarise the students with the principles, working process and application of
energy storage devices

UNIT I WATER TREATMENT 9

Water: Sources, impurities - Hardness of water: Types - Estimation of hardness (EDTA method) -
Disadvantages of hard water in boilers (Scale, Sludge) — Softening methods: Internal treatment
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(Calgon, Sodium Aluminate) and External treatment (Demineralisation process). Domestic water
treatment — Desalination of brackish water: RO and Solar desalination method.

UNITII ELECTROCHEMISTRY AND CORROSION 12
Electrochemical cell — Free energy and emf — Nernst equation and applications — Oxidation and
reduction potential — Standard electrodes: Standard Hydrogen electrode, Saturated calomel
electrode, Glass electrode — pH measurement — Conductometric titration (acid-base, precipitation)
and Potentiometric titrations: Redox titration (Fe2+ X Cr2072').

Corrosion — Types: Chemical corrosion and Electrochemical corrosion — Corrosion control
methods: Sacrificial anodic and Impressed current Cathodic protection method

UNIT III FUELS AND COMBUSTION 8
Fuels - classification of fuels — Comparison of solid, liquid and gaseous fuel - Solid fuel - coal -
analysis of coal (proximate only) — Liquid fuel - Petroleum — Refining of petroleum -
manufacture of synthetic petrol (Bergius process) — Biodiesel — preparation, properties and uses.
Gascous fuel — CNG, LPG.

Combustion — Calorific value — Types (Gross and Net calorific value) — Dulong’s formula — GCV
and LCV calculation using Dulong’s formula. Flue gas — Analysis of flue gas by Orsat method.

UNIT IV ENERGY STORAGE DEVICES 8
Batteries — Types (Primary and Secondary) - Lead acid battery, Lithium ion battery - Super
capacitors — Storage principle, types and examples — Electric vehicle — working principle - Fuel
cells — microbial fuel cell and polymer membrane fuel cell.

Nanomaterials in energy storage — CNT —Types, properties and applications.

UNITV  ENGINEERING MATERIALS 8

Abrasives — Types: Natural and Artificial — SiC — preparation, properties and uses. Refractories — Types
Acidic, Basic, Neutral — Refractoriness, RUL. Cement — Manufacture — Special cem