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SCHEME OF INSTRUCTION

B.Tech. (Mechanical Engineering) Course Structure

L-Year

Physics Cycle

No. of

Code No. | Subject Credits L-T-P Cat. Code
MA101 Mathematics - | 03 3-0-0 BSC
HS101 English for Technical Communication 03 2-0-2 HSC
PH101 Physics 03 3-0-0 BSC
EC101 Basic Electronic Engineering 03 3-0-0 ESC
CE102 Environmental Science and Engineering 02 2-0-0 ESC
BT101 Engineering biology 02 2-0-0 ESC
CS101 Problem Solving & Computer Programming 05 3-1-2 ESC
PH102 Physics Laboratory 02 0-1-2 BSC
EA101 EAA: Games and Sports 00 0-0-3 MDC

Total 23 29
Chemistry Cycle

Code No. | Subject (I;lr(;d?tg L-T-P Cat. Code
MA151 Mathematics - Il 03 3-0-0 BSC
ME101 Basic Mechanical Engineering 03 3-0-0 ESC
Cv101 Chemistry 03 3-0-0 BSC
EE101 Basic Electrical Engineering 03 3-0-0 ESC
CE101 Engineering Mechanics 03 3-0-0 ESC
ME102 Engineering Graphics 04 1-1-4 ESC
ME103 Workshop Practice 02 0-1-2 ESC
CY102 Chemistry Laboratory 02 0-1-2 BSC
EA151 EAA: Games and Sports 00 0-0-3 MDC

Total 23 30




Il - Year: | - Semester

S. No. ngésée Course Title L | T| P Credits C?oaJé
1 MA236 Transformation Techniques 3/0/|0 3 BSC
2 MM235 Materials Engineering 3/0/|0 3 PCC
3 CE235 Fluid Mechanics and Hydraulic Machines 3/1|0 4 PCC
4 CE236 Mechanics of Solids 310 4 PCC
5 ME201 Thermodynamics 3/1|0 4 PCC
6 ME202 Kinematics of Machinery 3/1|0 4 PCC
7 CE237 Fluid Mechanics and Hydraulics Machines 0 1|2 2 PCC

Laboratory
8 CE238 Materials Testing Laboratory 01 2 PCC
TOTAL 18, 6 | 4 26
Il - Year: Il - Sem [

S. No. ngésee Course Title L T | P | Credits C?oagé
1 MA261 | Numerical and Statistical Methods 3/00 3 BSC
2 ME251 | Dynamics of Machinery 3|10 4 PCC
3 ME252 | Turbomachines 3/00 3 PCC
4 ME253 | Manufacturing Science 3110 4 PCC
5 ME254 | Geometric Modeling for CAD 3/0]0 3 PCC
6 ME255 | Computer Aided Machine Drawing 1 0| 4 3 PCC
7 ME256 | Manufacturing Processes Laboratory 0|12 2 PCC
8 ME257 | Kinematics and Dynamics Laboratory 0|1/ 2 2 PCC

TOTAL 16 8 24




Il - Year: | - Semester

S. No. ngéze Course Title L T | P | Credits C(::oagé
1 ME301 | Design of Machine Elements 3/0]0 3 PCC
2 ME302 | Prime movers for Automobiles 3/0]0 3 PCC
3 ME303 | Machine tools and Metrology 3|10 4 PCC
4 ME304 | Mechanical Measurements 3/00 3 PCC
5 ME305 | Management Science and Productivity 4100 4 PCC
6 Department Elective | 3/ 0|0 3 DEC
7 ME306 | Thermal Engineering Laboratory 0|1/ 2 2 PCC
8 ME307 | Machining and Metrology laboratory 0 1] 2 2 PCC
9 EP349 EPICS 0/ 0| O 2*

TOTAL 19|/ 3 | 4 24
*Credits are not considered for computation of SGPA and CGPA
Il - Year: |l - Semester

S. No. ngé‘ze Course Title L | T | P |Credits &adté
1 ME351 | Design of Transmission Elements 3|]1|0 4 PCC
2 ME352 | Heat and Mass Transfer 3,10 4 PCC
3 ME353 | Machining Science 3/0/|0 3 PCC
4 ME354 | Mechatronics 3,00 3 PCC
5 Department Elective Il 3/0/|0 3 DEC
6 Open Elective | 3/0/|0 3 OPC
7 ME355 | Heat Transfer and Fuels Laboratory 0| 1] 2 2 PCC
8 ME356 | Measurements Lab 0| 0] 2 1 PCC
9 EP399 EPICS 0O/  0/|O 2%

TOTAL 18| 3 | 4 23

*Credits are not considered for computation of SGPA and CGPA







IV - Year: | - Semester

Course . . Cat.
S. No. Code Course Title L| T| P | Credits Code
1 SM413 | Engineering Economics and Accountancy 310]0 3 HSC
2 ME401 | Refrigeration and Air-conditioning 310]0 3 PCC
3 ME402 | Computer Aided Manufacturing 3100 3 PCC
4 Open Elective I 3/01]0 3 OPC
5 Department Elective llI 3/01]0 3 DEC
6 ME403 | CAE Lab 0|0 2 1 PCC
7 ME404 | CAM Lab 0|0 2 1 PCC
8 ME405 | Mechatronics Lab 0|0 2 1 PCC
9 ME449 | Project Work - Part A 0|0 4 2 PCC
TOTAL 15| 0 | 10 20
IV - Year: Il - Semester
Course . . Cat.
S. No. Code Course Title L | T| P | Credits Code
1 Department Elective IV 3/0/]0 3 DEC
2 Department Elective V 3/0/]0 3 DEC
3 Department Elective VI 3/0/]0 3 DEC
4 Department Elective VI 3/0/]0 3 DEC
5 ME451 | Mandatory Audit Course (Self Study)* 0 00 0 MDC
6 ME499 |Project Work - Part B 0O/0]| 8 4 PRC
TOTAL 12, 0| 8 16

*The result of the Mandatory Audit Course (Self Study) completed by the student either in 6" or
7" semester will be reported in this semester




List of Department Electives

lll Year | Semester

Elective-1

ME311 Mechanical Vibrations

ME312 Design Optimization Methods
ME313 Advanced Thermodynamics
ME314 Gas Dynamics

ME315 Advanced Welding Technology
ME316 Advanced Metal Casting

Il Year Il Semester

Elective-2

ME361 Finite Element Method

ME362 Theory of Elasticity

ME363 Computational Fluid Dynamics
ME364 Automobile Engineering

ME365 Non-Destructive Testing

ME366 Operations Research

ME367 Production Planning and Control
ME368 Design and Analysis of Experiments

IV Year | Semester

Elective-3

ME411 Condition Monitoring

ME412 Tribology

ME413 Non-conventional Energy Sources
ME414 Advanced IC Engines

ME415 Tool design

ME416 Theory of Plasticity

ME417 Total Quality Management
ME418 Entrepreneurship



IV Year Il Semester

Electives -4, 5,6 and 7

ME461
ME462
ME463
ME464
ME465

ME466
ME467
ME468

ME469
ME470
ME471

ME472
ME473
ME474

ME475
ME476
ME477
ME478
ME479
ME480
ME481
ME482
ME483
ME484
ME485
ME486

Robotics

Rotor Dynamics

Engineering Acoustics

Mechanics of Composite Materials

Innovative Design

Convective Heat Transfer
Alternate Fuels

Jet Propulsion and Rocketry

HVAC

Cryogenics

Micro-scale Heat Transfer
Power Plant Engineering
Combustion

Advanced Metal forming

Machine Tool Design

Micro and Nano Manufacturing

Design for Manufacturing and Assembly
Design and Analysis of Engineering Materials
Additive Manufacturing

Industrial Automation

Advanced Operations Research

Supply Chain Management

Project Management

Reliability Engineering

Theory of Constraints

Advanced Materials Processing



List of Open Electives

(Offered to Other Department Students)

Ill Year: Il Semester

ME390 Automotive Mechanics
ME391 New Venture Creation

IV Year: | Semester
ME440 Alternate Sources of Energy

ME441 Robust Design

Mandatory Audit
Course (Self Study)

Student is required to complete at least one course offered by the following agencies.
The student is required to take prior approval from the Department, before registering
for any course. The student can register for such a course either in 6" Semester or
7" semester. Unless the student submits a pass certificate, he/she shall not be eligible

for the award of degree.

ASME: American Society of Mechanical Engineer Certification Program -
www.asme.org

SWAYAM:
WWW.Swayam.gov.in
NPTEL:

www.onlinecourse.npt

el.ac.in Course Era:

Www.coursera.org

Free Online
Courses:

www.edx.org

MIT Open Course ware:
www.ocw.mit.edu

Points to be noted:

1. Definition of Pre-requisite: The student should have studied that subject which is
mentioned as

Pre-requisite.

2. Course with same name but with different code number indicates that the
9


http://www.asme.org/
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http://www.onlinecourse.nptel.ac.in/
http://www.onlinecourse.nptel.ac.in/
http://www.coursera.org/
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subject pertains to different departments and also the syllabus is different.

3. EPICS (Engineering Project in Community Service) Project is offered in two
parts as Part-A in lll Year | Semester and Part-B in Ill Year Il semester, with
Two credits each. The credits earned are not counted for Computation of SGPA
and CGPA. The course is not mandatory. It is Optional. Interested students can
take it.

4. In first year syllabus, Engineering Biology is included in Physics cycle and
Basic Mechanical

Engineering is included in Chemistry cycle. This is with effect from 2018-2019
onwards.

10



DETAILED SYLLABUS

MA101 MATHEMATICS - | BSC 3-0-0 3 Credits
Pre-requisites: Nil
Course Outcomes: At the end of the course, the students will be able to
CO1 | Solve the consistent system of linear equations
CO2 | Apply orthogonal and congruent transformations to a quadratic form
CO3 | Determine the power series expansion of a given function
CO4 | Find the maxima and minima of multivariable functions
CO5 | Solve arbitrary order linear differential equations with constant coefficients
CO6 | Apply the concepts in solving physical problems arising in engineering
Course Articulation Matrix:
PO
213 213/83 8 38 3|8 S o|5 ¢ @
co = N %) K o o ~ 0 © 5 = 5 = N
Cco1 3 3 1 2 1 - - - - - - - 2 -
CO2 3 3 1 2 1 - - - - - - - 2 -
COo3 3 3 1 2 1 - - - - - - - 2 -
CO4 3 3 1 2 1 - - - - - - - 2 -
CO5 3 3 1 2 1 - - - - - - - 2 -
CO6 3 3 1 3 1 - - - - - - - 3 -
Detailed Syllabus:

Matrix Theory: Linear dependence and independence of vectors; Rank of a matrix; Consistency of the
system of linear equations; Eigen values and eigenvectors of a matrix; Caley-Hamilton theorem and its
applications; Reduction to diagonal form; Reduction of a quadratic form to canonical form - orthogonal

transformation and congruent transformation; Properties of complex matrices - Hermitian, skew-

Hermitian and Unitary matrices.
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Differential Calculus: Taylor's theorem with remainders; Taylor's and Maclaurin's expansions;
Asymptotes; Curvature; Curve tracing; Functions of several variables - partial differentiation; total
differentiation; Euler's theorem and generalization; Change of variables - Jacobians; maxima and minima

of functions of several variables (2 and 3 variables) - Lagrange's method of multipliers.

Ordinary Differential Equations: Geometric interpretation of solutions of first order ODE y' = floy.
Exact differential equations; integrating factors; orthogonal trajectories; Higher order linear differential
equations with constant coefficients - homogeneous and non-homogeneous; Euler and Cauchy's
differential equations; Method of variation of parameters; System of linear differential equations;

applications in physical problems - forced oscillations, electric circuits, etc.

Reading:

1. R.K.Jain and S. R. K. lyengar, Advanced Engineering Mathematics, Narosa Publishing House, 5%
Edition, 2016.

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons, 8" Edition, 2015.

3. B. S. Grewal, Higher Engineering Mathematics, Khanna Publications, 2015.
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HS101

ENGLISH FOR TECHNICAL COMMUNICATION HSC 2-0-2 3 Credits

Pre-requisites: Nil

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

Co1

Understand and learn the nuances of paragraph writing and sample different types of
paragraphs that are commonly used; learn to write an effective paragraph using devices of
coherence and cohesion; Understand the meaning of idioms and phrasal verbs and use them
in context; learn to use sentences unambiguously.

CO2

Learn to construct an effective résumé and cover letter ; learn the finer points and dos and
don’ts of résumé writing

COo3

Master the skills and sub skills of reading ; use strategies for reading effectively: skimming,
scanning, mapping; Learn to analyze vocabulary through contextual clues, word parts,
analogies; demonstrate the ability to employ a range of critical reading skills

CO4

Learn the importance and use of reported speech in a wide range of contexts; use active and
passive voice in engineering and scientific contexts when compiling lab reports, project
reports, writing technical papers, etc.

CO5

Learn the structure and format of technical reports; distinguish technical reports from other
types of reports such as business reports, analytical reports, progress reports, etc. learn to
write technical reports on a variety of topics

CO6

Learn to interpret graphs of various kinds and pie charts and diagrams; learn to use terms of
comparison and contrast when interpreting charts, bar diagrams and graphs

Course Articulation Matrix:

“33/338 383833338 33
co N N} ) N o1 o ~ o © 5 = S = N}
cor | - | - | - - -l - -] -3 -1]1 ; i
co2 e e e T e e e - T | ] ]
CO3 e e T e e e - T | ; ]
CO4 I e e e < T - -
CO5 e e T e e e - T | ; ]
CO6 e e T e e e - T | ; ]
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Detailed Syllabus:

1.

10.

Grammar Principles (Correction of sentences, Concord) and Vocabulary Building (synonyms and
antonyms): Idioms and Phrasal verbs--patterns of use and suggestions for effective employment in
varied contexts

Effective Sentence Construction - strategies for bringing variety and clarity in sentences-
removing ambiguity - editing long sentences for brevity and clarity

Reported speech- contexts for use of reported speech - its impact on audiences and readers-
active and passive voice- reasons for preference for passive voice in scientific English
Paragraph-writing: Definition of paragraph and types- features of a good paragraph - unity of
theme- coherence- linking devices- direction- patterns of development.

Note-making - definition- the need for note-making - its benefits - various note formats- like tree
diagram, block or list notes, tables, etc.

Letter-Writing: Its importance in the context of other channels of communication- qualities of
effective letters-types -personal, official, letters for various purposes- emphasis on letter of
application for jobs - cover letter and resume types -examples and exercises

Reading techniques: Definition- Skills and sub-skills of reading- Skimming and Scanning - their
uses and purposes- examples and exercises.

Reading Comprehension - reading silently and with understanding- process of comprehension-
types of comprehension questions.

Features of Technical English - description of technical objects and process- Report-Writing-
definition- purpose -types- structure- formal and informal reports- stages in developing report-
proposal, progress and final reports-examples and exercises

Book Reviews- Oral and written review of a chosen novel/play/movie- focus on appropriate

vocabulary and structure - language items like special vocabulary and idioms used

Language laboratory

1.

English Sound System -vowels, consonants, Diphthongs, phonetic symbols- using dictionary to
decode phonetic transcription-- Received Pronunciation, its value and relevance- transcription of
exercises

Stress and Intonation -word and sentence stress - their role and importance in spoken English-
Intonation in spoken English -definition, patterns of intonation- -falling, rising, etc.-use of intonation
in daily life-exercises

Introducing oneself in formal and social contexts- Role plays- their uses in developing fluency and

communication in general.

14



4. Oral presentation - definition- occasions- structure- qualities of a good presentation with emphasis
on body language and use of visual aids.

5. Listening Comprehension -Challenges in listening, good listening traits, some standard listening
tests- practice and exercises.

6. Debate/ Group Discussions-concepts, types, Do’s and don’ts- intensive practice.

Reading:

1. English for Engineers and Technologists (Combined Edition, Vol. 1 and 2), Orient Blackswan,
2006.
Ashraf, M Rizvi. Effective Technical Communication. Tata McGraw-Hill, 2006.
Meenakshi Raman and Sangeetha Sharma, Technical Communication: Principles and Practice 2nd
Edition, Oxford University Press, 2011.

Software:

1. Clear Pronunciation - Part-1 Learn to Speak English.

2. Clear Pronunciation - Part-2 Speak Clearly with Confidence

3. Study Skills

4. English Pronunciation

15



PH101 PHYSICS BSC 3-0-0 3 Credits

Pre-requisites: Nil

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

Co1 Solve engineering problems using the concepts of wave and particle nature of radiant
energy.

CO2 Understand the use of lasers as light sources for low and high energy applications

Co3 Understand the nature and characteristics of new Materials for engineering applications.

Co4 Apply the concepts of light propagation in optical fibers, light wave communication systems,
holography and for sensing physical parameters.

CO5 Apply the knowledge of Solar PV cells for choice of materials in efficient alternate energy
generation.

Course Articulation Matrix:

PO

jv) jo) T T o)
co1 33 1 1 - - - - - - - - 3 1
CO2 3 3 1 1 - - - - - - - - 2 -
co3 313 1 1 - - - - - - - - 2 -
Cco4 3| 3| 11| - - - - - - - - 3 1
CO5 313 1 1 - - - - - - - - 3 1

Detailed Syllabus:

Quantum Mechanics: Concepts and Experiments that led to the discovery of Quantum Nature.
Heisenberg uncertainty principle; Schrodinger time independent and time dependent wave equations,
The free particle problem - Particle in an infinite and finite potential well, Quantum mechanical
tunneling. MB, BE and FD distributions.

Wave and Quantum Optics:
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Interference and Diffraction: Concept of interference and working of Fabry-perot Interferometer and
its application as wavelength filter. Multiple beam diffraction and Working of diffraction Gratings,
Application of Grating as wavelength splitter.

Polarization Devices: Principles, Working and applications of Wave Plates, Half Shade Polarimeter,
Polariscope, Isolators and Liquid Crystal Displays.

Lasers: Basic theory of Laser, Concept of population inversion and Construction and working of He-Ne,
Nd-YAG, CO: Lasers, LED, White light LED, Semiconductor Laser, Holography and NDT.

Optical Fibers: Structure, Types, Features, Light guiding mechanism and applications in
Communications and Sensing.

Solar Cells: Solar spectrum, photovoltaic effect, materials, structure and working principle, 1-V
characteristics, power conversion efficiency, quantum efficiency, emerging PV technologies,
applications.

Magnetic and Dielectric Materials:

Magnetic Materials and Superconductors: Introduction - Weiss Theory of Ferromagnetism - Properties -
Domains - Curie Transition - Hard and soft magnetic materials - Spinel Ferrites - Structure -
Classification - Applications - Meissner effect - Type-l and Type-Il Superconductors - Applications.
Dielectric Materials: Introduction to Dielectrics, Dielectric constant - Polarizability - Properties and types
of insulating materials - Polarization mechanisms in dielectrics(Qualitative) - Frequency and
temperature dependence of polarization - Dielectric loss Clausius-Mossotti Equation(Qualitative)-
dielectric Breakdown - Applications.

Functional and Nano Materials:

Functional Materials: Fiber reinforced plastics, fiber reinforced metals, surface acoustic wave materials,
Bio-materials, high temperature materials and smart materials - Properties and applications.

Nano materials: Introduction, classification, properties, different methods of preparation and
applications.

Reading:

1. Halliday, Resnic and Walker, Fundamentals of Physics, John Wiley, 9" Edition, 2011.

2. Beiser A, Concepts of Modern Physics, McGraw Hill International, 5" Edition, 2003.

3. Ajoy Ghatak, Optics, Tata McGraw Hill, 5 Edition, 2012.

4. S.0. Pillai, Solid State Physics, New Age Publishers, 2015.
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EC101 BASIC ELECTRONIC ENGINEERING ESC 3-0-0 3 Credits

Pre-requisites: Nil

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

CO1 | Comprehend the characteristics of semiconductor devices, and operational amplifiers

CO2 | Understand the principles of working of amplifiers

CO3 | Understand and design of simple combinational and basics of sequential logic circuits

CO4 | Understand the principles of electronic measuring instruments and Transducers

CO5 | Understand the basic principles of electronic communication

Course Articulation Matrix:

PO

53/3 3 333 3|3 38388 & | ¢
CcO ~ N w N & o ~ (0] © o = N = N
Co1 3 3 1 - - 1 - - - - - - 3 -
COo2 3 3 1 - - 1 - - - - - - 2 -
CO3 3 3 1 - - 1 - - - - - - 2 -
CO4 3 3 1 - - 1 - - - - - - 2 -
CO5 3 3 1 - - 1 - - - - - - 2 -

Detailed Syllabus:

Electronics Systems: Introduction to electronics, review of p-n junction operation, diode applications,
Zener diode as regulator.

Transistor and applications: Introduction to transistors, BJT Characteristics, biasing and applications,
simple RC coupled amplifier and frequency response. FET and MOSFET characteristics and
applications.

Feedback in Electronic Systems: open loop and closed loop systems, Negative and positive
Feedback, merits and demerits, Principles of LC and RC oscillators.

Integrated Circuits: Operational amplifiers - characteristics and linear applications
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Digital Circuits: Number systems and logic gates, Combinational Logic circuits, Flip-Flops, counters
and shift registers, data converters, Analog to Digital and Digital to Analog converters (ADC/DAC’s),
Introduction to microprocessors and microcontrollers.

Laboratory measuring instruments: principles of digital multi-meters, Cathode ray oscilloscopes
(CRO’s).

Electronics Instrumentation: Measurement, Sensors, principles of LVDT, strain guage and
thermocouples. Introduction to data acquisition system.

Principles of Communication: Need for Modulation, Definitions of various Modulation and
Demodulation techniques, AM radio transmitter and receiver, brief understanding of FM and mobile

communications.

Reading:

1. Bhargava N. N., D C Kulshreshtha and S C Gupta, Basic Electronics & Linear Circuits, Tata
McGraw Hill, 2"Edition, 2013.
Malvino and Brown, Digital Computer electronics, McGraw Hill, 3" Edition, 1993.
Keneddy and Davis, Electronic Communication Systems, McGraw Hill, 4" Edition, 1999.
Helfrick and Cooper, Modern Electronic Instrumentation and Measurement Techniques, Prentice
Hall India, 2011.

5. Salivahanan, N Suresh Kumar, Electronic Devices and circuits, McGraw Hill publications, 3™
Edition, 2012.

6. Neil Storey, Electronics A Systems Approach, Pearson Education Publishing Company Pvt. Ltd, 4™
Edition, 2009.

19



CE102

ENVIRONMENTAL SCIENCE AND ENGINEERING ESC 2-0-0 2 Credits

Pre-requisites: Nil

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

CO1 | Identify environmental problems arising due to engineering and technological activities and the
science behind those problems.

CO2 | Estimate the population - economic growth, energy requirement and demand.

CO3 | Analyze material balance for different environmental systems.

CO4 | Realize the importance of ecosystem and biodiversity for maintaining ecological balance.

COS5 | ldentify the major pollutants and abatement devices for environmental management and

sustainable development

Course Articulation Matrix:

PO T | T | DO T T

) U U o) o) o) o) vl 0
c|lo oo oo o|o o |© o 0o 4 a
CcO P N w IN o o) ~ © © = = 5 = N
Cco1 3 3 3 - - 2 3 1 - - - - 2 -
CcOo2 3 3 3 - - 2 3 1 - - - - 2 -
CO3 3 3 3 - - 2 3 1 - - - - 2 -
CO4 3 3 3 - - 2 3 1 - - - - 2 2
CO5 3 3 3 - - 2 3 1 - - - - 2 -

Detailed Syllabus:

Introduction to Environmental Science: Environment and society, major environmental issues:

Ozone layer depletion, Acid rains, global climate change etc, sustainable development, Environmental

impact assessment, environmental management

Natural

Resources Utilization and its Impacts: Energy, minerals, water and land resources,

Resource consumption, population dynamics, urbanization.
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Ecology and Biodiversity: Energy flow in ecosystem, food chain, nutrient cycles, eutrofication, value
of biodiversity, biodiversity at global, national and local levels, threats for biodiversity, conservation of
biodiversity

Water Pollution: Sources, types of pollutants and their effects, water quality issues, contaminant
transport, self-purification capacity of streams and water bodies, water quality standards, principles of
water and wastewater treatment.

Air Pollution: Sources, classification and their effects, Air quality standards, dispersion of pollutants,
control of air pollution, automobile pollution and its control.

Solid Waste Management: Sources and characteristics of solid waste, effects, Collection and transfer

system, disposal methods

Reading:

1. G.B. Masters, Introduction to Environmental Engineering and Science, Pearson Education, 2013.

2. Gerard Kiely, Environmental Engineering, McGraw Hill Education Pvt Ltd, Special Indian Edition,
2007.

3. W P Cunningham, M A Cunningham, Principles of Environmental Science, Inquiry and Applications,
Tata McGraw Hill, 8th Edition, 2016.

4. M. Chandrasekhar, Environmental science, Hi Tech Publishers, 2009.
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BT101 ENGINEERING BIOLOGY ESC 2-0-0 2 Credits

Pre-requisites: Nil.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Realize the significance of biomolecules for sustaininglife

CO2 | Identify the difference between unicellular to multi-cellular organisms

CO3 | Understand heredity, variation and central dogma of life

CO4 | Analyze and understand the concepts of biology for engineering the cell

Course Articulation Matrix:

PO
'8 838 3 8 8 3|8 3|38 |3 2 &
CcO (Y N w I a1 o ~ oo © 5 = 5 ,9 8
Co1 2 3 3 1 - - - - - - - - 1 -
CO2 2 3 3 1 - - - - - - - - 1 -
COo3 2 3 3 1 - - - - - - - - 1 -
CO4 2 3 3 1 - - - - - - - - 1 -

Detailed Syllabus:

Molecules of life, water and carbon - chemical basis of life, protein structure and function, nucleic
acids and the RNA world, carbohydrates, lipids, membranes and first cells.

Cell structure and function, inside the cell, cell-cell Interactions, cellular respiration and fermentation,
photosynthesis, cell cycle, biological signal transduction.

Gene structure and expression, Mitosis, Meiosis, Mendel and the gene, DNA and the gene: synthesis
and repair, how genes work, transcription, RNA processing, and translation, control of gene expression,
analyzing and engineering genes, genomics.

Engineering concepts in biology - genetic engineering, disease biology and biopharmaceuticals,
stem cell engineering, metabolic engineering, synthetic biology, neuro transmission, bio safety and

bioethics.

Reading:

1. Quillin, Allison Scott Freeman, Kim Quillin and Lizabeth Allison, Biological Science, Pearson
Education India, 2016.

2. Reinhard Renneberg, Viola Berkling and Vanya Loroch, Biotechnology for Beginners, Academic
Press, 2017.
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CS101

PROBLEM SOLVING AND COMPUTER PROGRAMMING ESC 3-1-2

5 Credits

Pre-requisites: Nil.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Design algorithms for solving simple mathematical problems including computing, searching
and sorting

CO2 Compare and contrast algorithms in terms of space and time complexity to solve simple
mathematical problems

CO3 | Explore the internals of computing systems to suitably develop efficient algorithms

CO4 | Examine the suitability of data types and structures to solve specific problems

CO5 | Apply control structures to develop modular programs to solve mathematical problems

CO6 | Apply object oriented features in developing programs to solve real world problems

Course Articulation Matrix:

PO

3 3 3/3/3 33338838 3 3
co [ N w I ol o ~ oo} © P N o = N
Co1 3 2 3 2 3 - - - - - - - 2 2
COo2 3 2 3 2 3 - - - - - - - 2 2
COo3 3 2 3 2 3 - - - - - - - 2 2
CO4 3 2 3 2 3 - - - - - - - 2 2
CO5 3 2 3 2 3 - - - - - - - 2 2
CO6 3 2 3 2 3 - - - - - - - 2 2

Detailed Syllabus:

Theory:

Fundamentals of Computers, Historical perspective, Early computers, Components of a computers,

Problems, Flowcharts, Memory, Variables, Values, Instructions, Programs.
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Problem solving techniques - Algorithmic approach, characteristics of algorithm, Problem solving
strategies: Top-down approach, Bottom-up approach, Time and space complexities of algorithms.
Number systems and data representation, Basics of C++, Basic data types, Numbers, Digit
separation, Reverse order, Writing in words, Development of Elementary School Arithmetic Testing
System, Problems on Date and factorials, Solutions using flow of control constructs, Conditional
statements - If-else, Switch-case constructs, Loops - while, do-while, for.

Functions-Modular approach for solving real time problems, user defined functions, library functions,
parameter passing - call by value, call by reference, return values, Recursion, Introduction to pointers.
Sorting and searching algorithms, large integer arithmetic, Single and Multi-Dimensional Arrays,
passing arrays as parameters to functions

Magic square and matrix operations using Pointers and Dynamic Arrays, Multidimensional Dynamic
Arrays

String processing, File operations.

Structures and Classes - Declaration, member variables, member functions, access modifiers,
function overloading, Problems on Complex numbers, Date, Time, Large Numbers.

Laboratory:

Programs on conditional control constructs.

Programs on loops (while, do-while, for).

Programs using user defined functions and library functions.

Programs on arrays, matrices (single and multi-dimensional arrays).

Programs using pointers (integer pointers, character pointers).

Programs on structures.

N o a0 koo DR

Programs on classes and objects.

Reading:

1. Walter Savitch, Problem Solving with C++, Pearson, 9" Edition, 2014.
2. Cay Horstmann, Timothy Budd, Big C++, Wiley, 2" Edition, 2009.

3. R.G. Dromey, How to solve it by Computer, Pearson, 2008.
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PH102 PHYSICS LABORATORY BSC 0-1-2 2 Credits

Pre-requisites: Nil

Course Outcomes: At the end of the course, the student will be able to:

CO1 Use CRO, signal generator, spectrometer, polarimeter and GM counter for making
measurements

CO2 | Test optical components using principles of interference and diffraction of light

CO3 | Determine the selectivity parameters in electrical circuits

CO4 | Determine the width of narrow slits, spacing between close rulings using lasers and appreciate

the accuracy in measurements

Course Articulation Matrix:

PO

§o) gv) gv) §o) §o) gu) gu) §v) §v) pY| p| P i) Y,

O |0 o/ oo o|o o o | © |0 |0 8 8

CcO P N w & o o ~ o © P " 5 pact R
Cco1 3 2 - 3 - - - - 3 2 - - 2 2
CO2 3 2 - 3 - - - - 3 2 - - 2 2
CO3 3 2 - 3 - - - - 3 2 - - 2 2
CO4 3 2 - 3 - - - - 3 2 - - 2 2

Detailed Syllabus:

© N o gk 0N RE

Determination of Wavelength of Sodium light using Newton’s Rings.

Determination of Wavelength of He-Ne laser - Metal Scale.

Measurement of Width of a narrow slit using He- Ne Laser.

Determination of Specific rotation of Cane sugar by Laurent Half-shade Polarimeter.
Determination of capacitance by using R-C circuit.

Determination of resonating frequency and bandwidth by LCR circuit.

Measurement of half-life of radioactive source using GM Counter.

Diffraction grating by normal incidence method.

Reading:

1. Physics Laboratory Manual.
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MA 151 MATHEMATICS - 1l BSC 3-0-0 3 Credits

Pre-requisites: MA101: Mathematics-I

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

CO 1 | Analyze improper integrals

CO 2 | Evaluate multiple integrals in various coordinate systems

CO 3 | Apply the concepts of gradient, divergence and curl to formulate engineering problems

CO 4 | Convert line integrals into surface integrals and surface integrals into volume integrals

CO 5 | Apply Laplace transforms to solve physical problems arising in engineering

Course Articulation Matrix:

“l3l3 3333 3|3 38333 33
CcO PN w0 o [N o o B B Q8 R~ N
cor | 3|3 1 2 12 - - -0 -0 -1 =-1- 2 -
co2z | 3|3 1 2 12 - - -0 -0 =011 2 -
cos [ 3|3 |1 | 2|21 | - | -| - | -} -1-1-13 -
co4 | 3|3 1 2 12 - - -0 -0 =011 2 -
cos (3|3 |1 |2 |11 | - | -| - | -0 -1-1-13 -

Detailed Syllabus:

Integral Calculus: Convergence of improper integrals; Beta and Gamma integrals; Differentiation
under integral sign; Double and Triple integrals - computation of surface areas and volumes; change of
variables in double and triple integrals.

Vector Calculus: Scalar and vector fields; vector differentiation; level surfaces; directional derivative;
gradient of a scalar field; divergence and curl of a vector field; Laplacian; Line and Surface integrals;

Green's theorem in a plane; Stoke's theorem; Gauss Divergence theorem.
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Laplace Transforms: Laplace transforms; inverse Laplace transforms; Properties of Laplace

transforms; Laplace transforms of unit step function, impulse function, periodic function.

Convolution theorem; Applications of Laplace transforms - solving certain initial value problems,
solving system of linear differential equations, finding responses of systems to various inputs viz.

sinusoidal inputs acting over a time interval, rectangular waves, impulses etc.

Reading:

1. R.K.Jain and S. R. K. lyengar, Advanced Engineering Mathematics, Narosa Publishing House, 5%
Edition, 2016.

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons, 8" Edition, 2015.

3. B. S. Grewal, Higher Engineering Mathematics, Khanna Publications, 2015.
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ME102

ENGINEERING GRAPHICS ESC

4 Credits

Pre-requisites: Nil.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Apply BIS standards and conventions while drawing Lines, printing Letters and showing
Dimensions.

CO2 | Classify the systems of projection with respect to the observer, object and the reference
planes.

CO3 | Construct orthographic views of an object when its position with respect to the reference
planes is defined.

CO4 | Analyse the internal details of an object through sectional views.

CO5 | Develop 3D Isometric View in relation with 2D orthographic views

CO6 | Construct 2D (orthographic) and 3D (isometric) views in CAD environment.

Course Articulation Matrix:

” 313 338 38 8|8 8|6 S o 3 %

co part R @ s o o ~ 0 © 5 = S 8 8
Cco1 2 2 2 - 1 - - - 1 2 - - 3 -
CO2 2 2 2 - 1 - - - 1 2 - - 3 -
COos3 2 2 2 - 1 - - - 1 2 - - 3 -
CO4 2 2 2 - 1 - - - 1 2 - - 3 -
CO5 2 2 2 - 1 - - - 1 2 - - 3 -
CO6 2 2 2 - 1 - - - 1 2 - - 3 2

Detailed Syllabus:

Introduction: Overview of the course, Lines Lettering and Dimensioning: Types of lines, Lettering,

Dimensioning, Geometrical Constructions, Polygons, Scales
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Orthographic Projection: Principles of Orthographic projection, Four Systems of Orthographic
Projection.

Projection of Points: Projections of points when they are situated in different quadrants.

Projections of Lines: Projections of a line parallel to one of the reference planes and inclined to the
other, line inclined to both the reference planes, Traces.

Projections of Planes: Projections of a plane perpendicular to one of the reference planes and inclined
to the other, Obligue planes.

Projections of Solids: Projections of solids whose axis is parallel to one of the reference planes and
inclined to the other, axis inclined to both the planes.

Section of Solids: Sectional planes, Sectional views - Prism, pyramid, cylinder and cone, true shape of
the section.

Isometric Views: Isometric axis, Isometric Planes, Isometric View, Isometric projection, Isometric views
- simple objects.

Auto-CAD Practice: Introduction to Auto-CAD, DRAW tools, MODIFY tools, TEXT, DIMENSION,
PROPERTIES

Reading:

1. N.D. Bhatt and V.M. Panchal, Engineering Graphics, Charotar Publishers, 2013.
2. Sham Tickoo, AutoCAD 2017 for Engineers & Designers, Dreamtech Press, 23 Edition, 2016.
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CY101 CHEMISTRY BSC 3-0-0 3 Credits

Pre-requisites: Nil

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

CO1 | The basic knowledge of the organic reaction mechanism and intermediates.

CcO2 The basic knowledge of methods of chemical structure analysis and the instrumentation
involved.

co3 The potential energy aspects of fuel cells, rechargeable batteries and new materials for their
fabrication.

co4 About optical fibres, liquid crystals, LCD, LED, OLED, conducting polymers and their
applications.

CO5 The quantum and thermodynamic aspects of various types of bonding, coordination
complexes and chemical and enzymatic reactions.

CO6 | The synthetic methodologies, importance and applications of nanomaterials in different fields.

Course Articulation Matrix:

PO

§o) gv) gv) §v) §u) §v) §v) gu) §v) U B, go) B B

@) O O @) O @) @) O @) O O O o) o)
Co1 3 3 3 - 2 - 2 - 2 - - - - _
CO2 3 3 3 - 2 - 2 - 2 - - - - -
CO3 3 3 3 - 2 - 2 - 2 - - - 3 2
CO4 3 3 3 - 2 - 2 - 2 - - - 3 2
CO5 3 3 3 - 2 - 2 - 2 - - - 2 _
CO6 3 3 3 - 2 - 2 - 2 - - - 3 2

Detailed syllabus:
Quantum Chemistry and Chemical Bonding: Emergence of Quantum Theory; Postulates of Quantum

Mechanics, Operators and Observables, Schrodinger Equation, Particle in a One-Dimensional Box and
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Colour of Conjugate Molecules, Hetero-diatomic Molecule as Harmonic Oscillator and Rigid Rotor,
Hydrogen Atom, LCAO-MO Theory (MO Diagram of CO and NO Molecules).

Chemical Thermodynamics, Equilibrium and Kinetics:Enthalpy and Free Energy Changes in
Chemical Reactions; Relevance of C, and C, in Gas Phase Reactions, Chemical Potential; Heat
Capacity of Solids, Absolute Entropy and Third Law of Thermodynamics, Rates of Enzyme-Catalyzed
Homogeneous and Heterogeneous Surface-Catalyzed Chemical Reactions

Electrochemistry and Chemistry of Energy Systems: Electrodes and Electrochemical Cells;
Potentiometric and Amperometric Sensors; Li-lon and Ni-Cd Rechargeable Batteries; Fuel Cells
(Methanol-Oxygen); Electrochemical Theory of Corrosion; Factors Affecting Rate of Corrosion;
Sacrificial Anodic and Impressed Current Cathodic Protection of corrosion.

Coordination Chemistry and Organometallics: Shapes of Inorganic Compounds; Crystal Field and
Molecular Orbital Theories; MO-Diagram for an Octahedral Complex; Metal lons in Biology;
Organometallic Chemistry (Metal Carbonyls).

Basics of Organic Chemistry: Classification of Organic reaction and their mechanisms. Reaction
intermediates: formation, structure and properties. Named Reactions: Skraup’s synthesis, Diels- Alder
reaction, Click Reactions.

Engineering Materials and Application: Introduction to Optical fibres, types of optical fibres,
applications of optical fibres. Liquid Crystals: LCD, LED, OLED, Conducting Polymers and applications.
Instrumental Methods of Chemical Analysis: Gas- and Liquid-Chromatographic Separation of
Components of Mixtures; UV-Visible, FTIR, NMR and Mass Spectral Methods of Analysis of Structures
of Organic Compounds.

Reading:

1. P. Atkins and Julio de Paula, Physical Chemistry, Freeman & Co. 8" Edition, 2017.

2. Atkins and Shriver, Inorganic Chemistry, Oxford University Press, 4" edition, 2008.

3. Clayden, Greaves, Warren and Wothers, Organic Chemistry, Oxford University Press, 2014.
4. Shashi Chawla, Engineering Chemistry, Dhanpat Rai & Co. 2017.

5. Paula Bruce, Organic Chemistry, Pearson, 8" Edition, 2013.

31



EE101 BASIC ELECTRICAL ENGINEERING ESC 3-0-0 3 Credits
Pre-requisites: Nil
Course Outcomes: At the end of the course, the students will be able to:
CO1| Analyze and solve electric and magnetic circuits
CO2| Identify the type of electrical machines for a given application
CO3| Recognize the ratings of different electrical apparatus
CO4| Identify meters for measuring electrical quantities and requirements of illumination
Course Articulation Matrix:
PO §) §)
go) By, By, gy) By gy) gy) By gy) pe; BY) B,
O @] @] O @) O ©) @) @) O O @] 8 8
CO =) N w N (& (o)) ~ (e9) © B }: l:) = N
Co1 3 3 2 - - - 1 - - - - - 3 2
CO2 3 3 2 - - - 1 - - - - - 3 -
CO3 3 3 2 - - - 1 - - - - - 2 -
Cco4 3 3 2 - - - 1 - - - - - 2 -

Detailed Syllabus:

DC Circuits: Kirchoff's Voltage and Current Laws, Superposition Theorem, Star-Delta Transformations

AC Circuits: Complex representation of Impedance, Phasor diagrams, Power & Power Factor, Solution

of 1-¢ Series & Parallel Circuits, Solution of 3-¢ circuits and Measurement of Power in 3-¢ circuits

Magnetic Circuits: Fundamentals and solution of Magnetic Circuits, Concepts of Self and Mutual

Inductances, Coefficient of Coupling

Single Phase Transformers: Principle of Operation of a Single Phase Transformer, EMF Equation,

Phasor Diagram, Equivalent Circuit of a 1-¢ Transformer, Determination of Equivalent circuit

parameters, calculation of Regulation & Efficiency of a Transformer

DC Machines: Principle of Operation, Classification, EMF and Torque Equations, Characteristics of

Generators and Motors, Speed Control Methods and Applications
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Three Phase Induction Motor: Principle of Rotating Magnetic Field, Principle of Operation of 3-¢

Induction Motor, Torque - Speed Characteristics of 3-¢ Induction Motor, Applications

Measuring Instruments: Moving Coil and Moving Iron Ammeters and Voltmeters

Illumination: Laws of illumination and luminance.

Reading:

1.

2
3.
4

Edward Hughes, Electrical & Electronic Technology, Pearson, 12" Edition, 2016.

Vincent Del Toro, Electrical Engineering Fundamentals, Pearson, 2" Edition, 2015.

V N Mittle and Arvind Mittal, Basic Electrical Engineering, Tata McGraw Hill, 2" Edition, 2005.
E. Openshaw Taylor, Utilization of Electrical Energy, Orient Longman, 2010.
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ME101

BASIC MECHANICAL ENGINEERING

ESC

3-0-0

3 Credits

Pre-requisites: Nil.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Identify Materials for Engineering Applications

CO2 | Describe the functions and operations of Conventional, NC, CNC and 3D Printing methods of
manufacturing.

CO3 | Select a power transmission system for a given application.

CO4 | Understand the concepts of thermodynamics and functions of components of a power plant.

CO5 | Understand basics of heat transfer, refrigeration, internal combustion engines and automobile

engineering.

Course Articulation Matrix:

PO

313 3 3 38 8 3|3 8|8 & & ¢ &

co =t N @ I a1 & N ® © 5 R B 8 8
COo1 3 3 3 1 - 1 1 - - - - - 3 -
CcOo2 3 3 3 1 3 1 1 - - - - - 3 2
CO3 3 3 3 1 - 1 1 - - - - - 3 -
CO4 3 3 3 1 - 1 1 - - - - - 3 -
CO5 3 3 3 1 - 1 1 - - - - - 3 -

Detailed Syllabus:

Engineering Materials: Introduction to Engineering Materials, Classification and Properties

Manufacturing Processes: Castings - Patterns & Moulding, Hot Working and Cold Working, Metal

Forming processes: Extrusion, Drawing, Rolling, Forging, Welding - Arc Welding & Gas Welding,

Soldering, Brazing.

Machine Tools: Lathe - Types - Operations, Problems on Machining Time Calculations, Drilling M/c -

Types - Operations, Milling M/c - Types - Operations - Up & Down Milling, Shaping M/c -Operations-
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Quick Return Mechanism, Planer M/c.- Operations-Shaper Vs Planer, Grinding M/c-Operations.
Introduction to NC/CNC Machines, 3D Printing

Power Transmission: Transmission of Power, Belt Drives, Gears and Gear Trains -Simple Problems
Fasteners and Bearings: Fasteners - Types and Applications, Bearings - Types and Selection,
Thermodynamics: Energy Sources - Conventional/Renewable, Thermodynamics - System, State,
Properties, Thermodynamic Equilibrium, Process & Cycle, Zeroth law of Thermodynamics, Work &
Heat, First law - Cyclic process, Change of State, Cp, Cy, Limitations of First law, Thermal Reservoirs,
Heat Engine, Heat Pump/Refrigerator, Efficiency/COP, Second law, PMM2, Carnot Cycle, Entropy - T-S
and P-V diagrams.

Thermal Power Plant: Layout of Thermal Power Plant & Four circuits - Rankine cycle, T-S & P-V
diagrams, Boilers - Babcock & Wilcox, Cochran Boilers, Comparison of Fire Tube &Water Tube Boilers,
Steam Turbines - Impulse Vs. Reaction, Compounding - Pressure & Velocity Compounding,
Condensers - Jet Condenser and Surface Condenser; Cooling Towers.

I.C. Engines: 2-Stroke & 4-Stroke Engines, P-v Diagram; S.l. Engine, C.l. Engine, Differences
Refrigeration: Vapor Compression Refrigeration Cycle - Refrigerants, Desirable Properties of
Refrigerants

Heat Transfer: Modes of Heat Transfer, Thermal Resistance Concept, Composite Walls & Cylinders,
and Overall Heat Transfer Coefficient - problems

Automobile Engineering: Layout of an Automobile, Transmission, Clutch, Differential, Internal

Expanding Shoe Brake

Reading:

1. M.L. Mathur, F.S. Mehta and R.P. Tiwari, R.S. Vaishwnar, Elements of Mechanical Engineering, Jain
Brothers, New Delhi, 2008.

Praveen Kumar, Basic Mechanical Engineering, Pearson Education, India, 2013.

P.N. Gupta, M.P. Poonia, Elements of Mechanical Engineering, Standard Publishers, 2004.

C.P. Gupta, Rajendra Prakash, Engineering Heat Transfer, NemChand Brothers, New Delhi, 1994.
B.S. Raghuvanshi, Workshop Technology, Vol. 1&2, Dhanpath Rai & Sons, New Delhi, 1989.

a r w0D
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CE101 ENGINEERING MECHANICS ESC 3-0-0 3 Credits

Pre-requisites: Nil.

Course Outcomes: At the end of the course, the student will be able to:

Co1 Determine the resultant force and moment for a given system of forces

CO2 | Analyze planar and spatial systems to determine the forces in members of trusses, frames
and problems related to friction

CO3 | Calculate the motion characteristics of a body subjected to a given force system

CO4 | Determine the deformation of a shaft and understand the relationship between different
material constants

CO5 Determine the centroid and second moment of area

Course Articulation Matrix:

PO
e, B, B, e, T U T o T v v |3 9 2
©|lo o oo o o]0 o |9 9 Q9 a 8
CcO [ N w N (& (o)) ~ 0o © P = S = NS
Co1 3 3 2 - - 1 - - - - - - 3 -

CO2 3 3

N

1

1
=

1

1

1

1

1

1
w

1

co3 | 3 | 3 | 2| - | - 1 - | - -] - 3 -
co4 | 3 | 3 | 2| - | -1 - - - -] - 3 -
cCos | 3 | 3 | 2| - | - 1 - | - - -] - 3 -

Detailed syllabus:

Introduction: Specification of force vector, Formation of Force Vectors, Moment of Force - Cross
product - Problems, Resultant of a general force system in space, Degrees of freedom - Equilibrium
Equations, Kinematics - Kinetics - De’ Alemberts principle, Degree of Constraints - Freebody diagrams.
Spatial Force systems: Concurrent force systems - Equilibrium equations (Vector approach) - Tension
Coefficient method (Tension Coefficient method), Parallel force systems - problems, Center of Parallel
force system.
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Coplanar Force System: Introduction - Equilibrium equations - All systems, Problems on Coplanar
Concurrent force system, Coplanar Parallel force system, Coplanar General force system - Point of
action, Method of joints, Method of sections, Method of sections, Method of members, Friction -
Coulombs laws of dry friction - Limiting friction, Problems on Wedge friction, Belt Friction-problems.
Mechanics of Deformable Bodies: Stress & Strain at a point- Normal and shear stresses, Axial
deformations - Problems on prismatic shaft, tapered shaft and deformation due to self-weight,
Deformation of Stepped shaft due to axial loading, Poisson’s Ratio - Bulk Modulus - Problems, change
in dimensions and volume.

Centroid & Moment of Inertia: Centroid and M.l - Arial - Radius of Gyration, Parallel axis-
Perpendicular axis theorem - Simple Problems.

Dynamics of Particles: Rectilinear Motion - Kinematics Problems, Kinetics - Problems, Work & Energy

- Impulse Moment, Curvilinear Motion - Normal and tangential components.

Reading:

1. J.L. Meriam, L.G. Kraige, Engineering Mechanics, John Wiley &Sons, 7" Edition, 2012.
2. Timoshenko, Young, Engineering Mechanics, McGraw Hill Publishers, 3" Edition, 2006.
3. Gere, Timoshenko, Mechanics of Materials, CBS Publishers, 2" Edition, 2011.
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ME103 WORKSHOP PRACTICE ESC 0-1-2 | 2Credits

Pre-requisites: Nil.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Study and practice on tools and their operations

CO2 Practice on manufacturing of components using workshop trades including fitting, carpentry,
foundry and welding

COo3 Identify and apply suitable tools for machining processes including turning, facing, thread
cutting and tapping

CO4 | Apply basic electrical engineering knowledge for house wiring practice

Course Articulation Matrix:

PO

T0Od
¢0Od
€0d
70d
S0Od
90d
,0d
80d
60d
0TOd
T10d
ZT10d
TOSd
¢0Sd

CO

Co1 3 3

=

|:4

I:\>

N

N
1

CO2 3 3 1 - - 1 - - 2 2 - - 2 -
CO3 3 3 1 - - 1 - - 2 2 - - 2 -
CO4 3 3 1 - - 1 - - 2 2 - - 2 -

Detailed Syllabus:

Fitting Trade: Preparation of T-Shape Work piece as per the given specifications, Preparation of
U-Shape Work piece which contains: Filing, Sawing, Drilling, Grinding, and Practice marking
operations.

Plumbing: Practice of Internal threading, external threading, pipe bending, and pipe fitting, Pipes
with coupling for same diameter and with reducer for different diameters and Practice of T-fitting, Y-
fitting, Gate valves fitting.

Machine shop: Study of machine tools in particular Lathe machine (different parts, different operations,
study of cutting tools), Demonstration of different operations on Lathe machine, Practice of Facing,
Plane Turning, step turning, taper turning, knurling and parting and Study of Quick return mechanism of
Shaper. Demonstration of the working of CNC and 3D Printing Machines.
Power Tools: Study of different hand operated power tools, uses and their demonstration and Practice
of all available Bosch Power tools.

Carpentry: Study of Carpentry Tools, Equipment and different joints, Practice of Cross Half lap joint,
half lap Dovetail joint and Mortise Tenon Joint.
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CY102 CHEMISTRY LABORATORY BSC 0-1-2 2 Credits

Pre-requisites: Nil.

Course Outcomes: At the end of the course, the student will be able to:

CO1 | Select a suitable methodology and compare the strategies involved in the estimation of metal
content, iodine content, active chlorine or hardness of water for various applications.

CO2 | Apply a selective instrumental method in the place of tedious and complex titration processes for
repeated and regulated analysis of acids, bases, redox compounds, etc.

CO3 | Test and validate optical activity, corrosion inhibitor efficiency and absorption isotherm of

selective compounds and processes.

Course Articulation Matrix:

PO

o | DN | DN
cor | 3 3 | 3 | -t 2| -2 -12-10-+4-1 2 1 -
coz | 3, 3 | 3 | -t 2| -2 -12-0-+4-1 2 1 -
cos | 3, 3 | 3 | -2 -2 -12-10-14=-1 3 1 -

Detailed Syllabus:

Cycle-l

1.

Standardization KMnO, solution: Understanding the redox process, electron transfer,
importance of qualitative and quantitative analysis.
Estimation of Hematite: Understanding the importance on purity of a ore, % of metal content (for
Fe).
Hardness of Water: Understanding the metal complexes, multi dentate ligands, importance of
purity of ground water, (EDTA method; complexometry).
Analysis of bleaching powder for available chlorine: Understanding the importance and purity of
potable water, back titration (lodometry).
Preparation of nano materials: Understanding the importance of nano materials, their
preparation and characterization.
Cycle-ll
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1. pH metry: Concept of pH, Instrumentation, calibration, determination of the concentrations by
instrumental methods

Conductometry: Concept of conductivity, importance of conductivity

Potentiometry: Determination of the redox potential of the reaction

Colorimetry: Importance of Beers and Lamberts law,

o > DN

Photochemical experiment: Importance of visible light and its application for a redox process,
importance of coloring agent
6. Preparation of bakelite / polypyrrole: Concepts of organic reactions and application for the
organic material preparation.
Corrosion experiment: Concept of corrosion, importance of corrosion agents
Adsorption experiment: Understanding phenomena of adsorption and absorption
9. Analysis of a drug: Importance of the purity, concentrations of a drug molecule.
10. Preparation of bakelite / red azo dye / Aspirin / Fe(acac) / polypyrrole: Concepts of organic

reactions and application for the organic material preparation

Reading:

1. Charles Corwin, Introductory Chemistry laboratory manual: Concepts and Critical Thinking, Pearson
Education, 2012.

2. David Collins, Investigating Chemistry: Laboratory Manual, Freeman & Co., 1% Edition, 2006.
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MA236 TRANSFORMATION TECHNIQUES BSC 3-0-0 3 Credits

Pre-requisites: Nil

Course Outcomes: At the end of the course, the student will be able to:

Cco1 Determine Fourier series expansion of functions

CO2 Determine solutions of PDE for vibrating string and heat conduction

COo3 Evaluate real integrals using residue theorem

CoO4 Transform a region to another region using conformal mapping

Course Articulation Matrix:

Clzlz z 3 3 3 8/8 3B 383 & |2
CcoO Hl\)whmm\looo'a‘,':',sg 8
cor | 3| 3| - | 34| - | -0 -0 -0 “-A -1 -"17T121/1 2 -
co2 | 3|3 | - | 3| - - | -]l o2 ;
cos | 3| 3| - | 3| -0 -0 -0 -0 - -1 -1T2121/16 2 -
cosa | 3| 2| - | 3| - - 1] 2 -

Detailed Syllabus:

Fourier series: Expansion of a function in Fourier series for a given range - Half range sine and cosine
expansions

Fourier Transforms: Complex form of Fourier series - Fourier transformation and inverse transforms -
sine, cosine transformations and inverse transforms - simple illustrations.

Partial Differential Equations: Solutions of Wave equation, Heat equation and Laplace’s equation by
the method of separation of variables and their use in problems of vibrating string, one dimensional
unsteady heat flow and two dimensional steady state heat flow including polar form.

Complex Variables: Analytic function - Cauchy Riemann equations - Harmonic functions - Conjugate
functions - complex integration - line integrals in complex plane - Cauchy’s theorem (simple proof only),
Cauchy’s integral formula - Taylor's and Laurent’s series expansions - zeros and singularities -
Residues - residue theorem, evaluation of real integrals using residue theorem, Bilinear
transformations, conformal mapping.

Reading:

1. R.K.Jain and S.R.K.lyengar, Advanced Engineering Mathematics, Narosa Pub. House, 2016.
2. Erwyn Kreyszig, Advanced Engineering Mathematics, John Wiley and Sons, 8™ Edition, 2008.
3. B.S.Grewal, Higher Engineering Mathematics, Khanna Publications, 2017.
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MM235 MATERIALS ENGINEERING PCC 3-0-0 3 Credits

Pre-requisites: Nil

Course Outcomes: At the end of the course, the student will be able to:

COo1 Describe the crystal structure and constitution of alloys.

CO2 Describe methods of determining mechanical properties and their suitability for applications.

COo3 Classify steels and cast irons, and discuss their applications.

CO4 Describe the properties and applications of non-ferrous metals and alloys.

CO5 Differentiate the properties and applications of ceramics, polymers and composites.

Course Articulation Matrix:

PO

T T T T T T T T T T T T 8 g

@] O ©)] @) @) @) @) @) @) O O O o) ®)

CcO = N w N (& o ~ (oe} © la‘ = S = N
COo1 2 3 2 1 2 - 1 - - - - 1 2 1
CO2 2 3 2 1 2 - 1 - - - - 1 2 1
COo3 2 3 1 1 1 - 3 - - - - 1 2 1
CoO4 2 3 1 1 2 - 1 - - - - 1 2 1
CO5 2 3 2 1 2 - 3 - - - - 1 2 1

Detailed syllabus:

Introduction to materials engineering, Classification of materials- Metals and alloys, Ceramics, Polymers
and Composites

Crystal geometry and Constitution of alloys: Space lattices, Unit cells, Crystal structure, Crystal
directions and planes, Crystal imperfections- Point defects, Line defects, Surface defects, Volume
defects; Types of solid solutions- substitutional and interstitial; Hume-Rothery rules for solid solutions,
Construction and interpretation of binary equilibrium diagrams-isomorphous, eutectic and peritectic-type
diagrams, Intermediate phases and phase rule

Mechanical properties: Elasticity and plasticity in materials, Stress-strain curve, Resolved shear
stress, Tensile properties, Hardness and hardness measurement, Impact properties, Fatigue, Creep.

Steels and Cast Irons: Iron-carbon phase diagram, Types of steels- low, medium and high carbon
steels, stainless steels, alloy steels and their applications; Heat treatment-annealing, normalising,
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hardening, tempering, surface hardening; Cast irons, types- white, grey, malleable and nodular,
Properties and applications of cast irons

Non-ferrous metals and alloys: Properties and applications of - Cu and its alloys, Al and its alloys,
Age hardening, Ti and its alloys, Ni-based alloys.

Ceramics, Polymers and Composites: Ceramics - Crystalline ceramics, Glasses, Properties and
applications of ceramics; Polymers - Polymerization, Thermoplastics and thermosetting plastics,
Properties and applications of polymers; Composites - Concept of composites, Matrix and
reinforcement, Rule of mixtures, Classification of composites, Applications of composites

Reading:

1.

2.

W.D. Callister (Adapted by R. Balasubramaniam), Materials Science and Engineering, 2™ ed.
(2014), Wiley India, New Delhi (ISBN: 978-8126541607)

M.F. Ashby and D.R.H. Jones, Engineering Materials 1-An Introduction to Properties, Applications
and Design, 4™ ed. (2011), Butterworth-Heinemann Publishers, Massachusetts, USA (ISBN: 978-
0080966656)

. M.F. Ashby and D.R.H. Jones, Engineering Materials 2-An Introduction to Microstructures and

Processing, 4" ed. (2012), Butterworth-Heinemann Publishers, Massachusetts, USA (ISBN: 978-
0080966687)

S. H. Avner, Introduction to Physical Metallurgy, 2" ed. (1997), McGraw-HillEducation Publishers,
New York, USA (ISBN: 978-0074630068)

V. Raghavan, Physical Metallurgy: Principles and Practice, 2" ed. (2012) Prentice Hall of India
Learning Pvt. Ltd., Delhi (ISBN: 978-8120330122)

V. Raghavan, Materials Science and Engineering: A First Course, 6"ed.(2015), Prentice Hall of
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CE235 FLUID MECHANICS & HYDRAULIC MACHINES PCC 3-1-0 4 Credits
Pre-requisites: Nil
Course Outcomes: At the end of the course, the student will be able to:
CO1 | Apply conservation laws to fluid flow problems in engineering applications.
CO2 | Design experimental procedure for physical model studies.
CO3 | Design the working proportions of hydraulic machines.
CO4 | Comp