B. Tech. — M. Tech. Dual Degree Programme from the Department of

B. Tech. in Mechanical Engineering and M. Tech. in Mechatronics

Mechanical Engineering

Semester wise detailed syllabus

illé Subject Code SEMESTER | L T P C
1. | MA1101 Calculus and Linear Algebra 3 1 0 4.0
2. | CS1101 Foundations of Programming 3 0 3 4.5
PH1101/ .

3. PH1201 Physics 3 1 3 55
CE1101/ L .

4, CE1201 Engineering Graphics 1 0 3 2.5
EE1101/ : .

5. EE1201 Electrical Sciences 3 0 3 4.5

6. | HS1101 English for Professionals 2 0 1 2.5

TOTAL 15 2 13 23.5




Course Number MA1101

Course Credit

(L-T-P-C) 3-1-0-4

Course Title Calculus and Linear Algebra

Learning Mode Lectures and Tutorials

Learning To provide the essential knowledge of basic tools of Differential Calculus,
Objectives Integral Calculus, Vector spaces and Matrix Algebra.

Course Description

This course provides a foundation for Calculus and Linear Algebra.
Topics related to properties of single and two variable functions along
with their applications will be discussed. In addition fundamentals of
linear algebra and matrix theory with applications will also be discussed.

Course Content

Differential Calculus (12 Lectures): Limit and continuity of one
variable function (including &-6 definition). Limit, continuity and
differentiability of functions of two variables, Tangent plane and normal,
Change of variables, chain rule, Jacobians, Taylor’s Theorem for two
variables, Extrema of functions of two or more variables, Lagrange’s
method of undetermined multipliers.

Integral Calculus (10 Lectures): Riemann integral for one variable
functions, Double and Triple integrals, Change of order of integration.
Change of variables, Applications of Multiple integrals such as surface
area and volume.

Vector Spaces (12 Lectures): Vector spaces (over the field of real
numbers), subspaces, spanning set, linear independence, basis and
dimension. Linear transformations, range and null space, rank-nullity
theorem, matrix of a linear transformation.

Matrix Algebra (8 Lectures): Elementary operations and their use in
getting the rank, inverse of a matrix and solution of linear simultaneous
equations, Orthogonal, symmetric, skew-symmetric, Hermitian, skew-
Hermitian, normal and unitary matrices and their elementary properties,
Eigenvalues and Eigenvectors of a matrix, Cayley-Hamilton theorem,
Diagonalization of a matrix.

Learning Outcome

Students completing this course will be able to:

1. Understand various properties of functions such as limit, continuity
and differentiability.

2. Learn about integrations in various dimension and their applications.
3. learn about the concept of basis and dimension of a vector space.

4. define Linear Transformations and compute the domain, range,
kernel, rank, and nullity of a linear transformation.

5. compute the inverse of an invertible matrix.

6. solve the system of linear equations.

7. Apply linear algebra concepts to model, solve, and analyze real-world
problems.

Assessment Method

Quiz /Assighment/ MSE / ESE

Textbooks:

1. Thomas, G. B., Hass, J., Heil, C. and Weir M. D., “Thomas’ Calculus”, 14th Ed., Pearson

Education, 2018

2. Kreyszig, E., “Advanced Engineering Mathematics”, 10th Ed., Wiley India Pvt. Ltd, 2015

Reference Books:




N

Jain, R. K. and Iyenger, S. R. K., “Advanced Engineering Mathematics”, 5" Ed., Narosa
Publishing House, 2017

Axler, S., “Linear Algebra Done Right”, 3rd Ed., Springer Nature, 2015

Strang, G., “Linear Algebra and Its Applications” 4th Ed., Cengage India Private Limited,
2005



Course Number CS1101

Course Credit 3-0-3-45

Course Title Foundations of Programming

Learning Mode Offline

Learning e To understand the fundamental concepts of programming

Objectives e To develop the basic problem-solving skills by designing algorithms

and implementing them.

e To learn about various data types, control statements, functions,
arrays, pointers, and file handling.

o To achieve proficiency in debugging and testing a C program

Course Description

This introductory course provides a solid foundation in programming
principles and techniques. Designed for students with little to no prior
programming experience, it covers fundamental concepts such as
variables, data types, control structures, functions, and basic data
structures. Students will learn to write, debug, and execute programs
using a high-level programming language. Emphasis is placed on
developing problem-solving skills, logical thinking, and the ability to
write clear and efficient code. By the end of the course, students will be
equipped with the essential skills needed to pursue more advanced
studies in computer science and software development.

Course Outline

Introduction and Programming basics,
Expressions

Control and Iterative statements,
Functions, Arrays,

Recursion vs. Iteration

Pointers,

2D-Array with pointers,

Structures,

String,

Dynamic memory allocation,

File handling,

Contemporary programming languages, and applications

Practical component: Lab to be conducted on a 3-hour slot weekly. It
will be conducted with the theory course so the topics for problems given
in the lab are already initiated in the theory class.

Learning Outcome

o Understanding of Basic Syntax and Structure in C language

o Proficiency in Data Types, Operators, and Control Structures

« Function Implementation and learn to use them appropriately

« Efficient Use of Arrays and Strings

« Pointer Utilization

o Ability to perform dynamic memory allocation and deallocation using
malloc (), calloc (), realloc (), and free () functions.

o Structured data management with structures and unions

o Exposure of file Handling

o Learning debugging and error Handling

Assessment Method

Internal (Quiz/Assignment/Project), Mid-Term, End-Term

Suggested Reading




Knuth, Donald E. The art of computer programming, volume 4A: combinatorial
algorithms, part 1. Pearson Education India, 2011.

P.J. Deitel and H.M. Deitel, C How To Program, Pearson Education (7th Edition)
Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language,
Prentice—Hall

A. Kelley and I. Pohl, A Book on C, Pearson Education (4th Edition)

K. N. King, C PROGRAMMING A Modern Approach, W. W. Norton & Company



Course Number PH1101/PH1201
Course Credit 3-1-3-55
Course Title Physics

Learning Mode

Lectures and Tutorials

Learning Objectives

Complies with Program Goals 1 and 2

Course Description

This course deals with fundamentals in Classical mechanics, Waves and
Oscillations and Quantum Mechanics. As a prerequisite, the
mathematical preliminaries such as coordinate systems, vector calculus
etc will be discussed in the beginning.

Course Outline

Orthogonal coordinate systems (Plane polar, Spherical, Cylindrical),
concept of generalised coordinates, generalised velocity and phase space
for a mechanical system, Introduction to vector operators, Gradient,
divergence, curl and Laplacian in different co-ordinate systems.
Central force problem and its applications.

Rigid body rotation, vector nature of angular velocity, Finding the
principal axes, Euler's equations; Gyroscopic motion and its application;
Accelerated frame of reference, Fictitious forces.

Potential energy and concept of equilibrium, Lennard-Jones and double-
well potentials, Small oscillations, Harmonic oscillator, damped and
forced oscillations, resonance and its different examples, oscillator
states in phase space, coupled oscillations, normal modes, longitudinal
and transverse waves, wave equation, plane waves, examples two- and
three-dimensional waves.

Michelson-Morley experiment, Lorentz transformation, Postulates of
special theory of relativity, Time dilation and length contraction,
Applications of special theory of relativity.

Learning Outcome

Complies with PLO 1a, 23, 3a

Assessment Method

Quiz, Assignments and Exams

Suggested Readings:

Textbooks:

1. Engineering Mechanics, M. K. Harbola, 2" ed., Cengage, 2012
2. D. Kleppner and R. J. Kolenkow, An introduction to Mechanics, Tata McGraw-Hill, New

Delhi, 2000.

3. 1. G. Main, Oscillations and Waves
4. H. G. Pain, The Physics of Vibrations and Waves, 1968
5. Frank S. Crawford, Berkeley Physics Course Vol 3: Waves and Oscillations, McGraw Hill,

1966.
References:

1. R. P. Feynman, R. B. Leighton and M. Sands, The Feynman Lecture in Physics, Vol I,
Narosa Publishing House, New Delhi, 2009.

2. David Morin, Introduction to Classical Mechanics, Cambridge University Press, NY, 2007.
3. P. C. Deshmukh, Foundations of Classical Mechanics, Cambridge University Press, 2019




Course code CE1101/CE1201
Course Credit

(L-T-P-C) 1-0-3-2.5

Course Title Engineering Graphics

Learning Mode

Lectures and Practical

Learning Objectives

Complies with PLO-1a

1. The course on engineering drawing is designed to introduce the
fundamentals of technical drawing as an important form of conveying
information.

2. Apply principles of engineering visualization and projection theory to
prepare engineering drawings, using conventional and modern
drawing tools.

3. Practice drawing orthographic projections, isometric views, and
sectional views, of simple and combined solids in different
orientations.

Course Description

This course will introduce drawing as a tool to represent a complex three-
dimensional object on two-dimensional paper through methods of
projections. The course explains the use of different drafting tools and the
importance of conventions for uniformity and standardization of the
interpretation of the drawings.

Course Outline

Fundamental of engineering drawing, line types, dimensioning, and
scales. Conic sections: ellipse, parabola, hyperbola; cycloidal curves.

Principle of projection, method of projection, orthographic projection,
plane of projection, first angle of projection, Projection of points, lines,
planes and solids.

Section of solids: Sectional views of simple solids- prism, pyramid,
cylinder, cone, sphere; the true shape of the section. Methods of
development, development of surfaces.

Isometric projections: construction of isometric view of solids and
combination of solids from orthographic projections.

Introduction to AutoCad and solving isometric problems.

Learning Outcome

After attending this course, the following outcomes are expected:

a) The student will understand the basic concepts of engineering
drawing.

b) The student will be able to use basic drafting tools, drawing
instruments, and sheets.

c) The student will be able to represent three-dimensional simple and
combined solid objects on two-dimensional paper.

d) The student will be able to visualize and interpret the orientation of
simple and combine solid objects.

Assessment Method

Laboratory Assignments (30%), Mid-semester examination (25%) and
End-semester examination (45%).

Suggested Readings:

Textbooks:

1. N.D. Bhatt, Engineering Drawing, Charotar Publishing House.
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2. Agrawal & Agrawal, Engineering Drawing, McGraw Hill.
3. Jolhe, Engineering Drawing.

References:
1. Engineering Drawing and Design by David Madsen



Course Number

EE1101/EE1201

Course Credit

3-0-3-4.5

Course Title

Electrical Sciences

Learning Mode

Lectures and Experiments

Learning Objectives

Complies with Program goals 1, 2 and 3

Course Description

The course is designed to meet the requirements of all B. Tech programmes.
The course aims at giving an overview of the entire electrical engineering
domain from the concepts of circuits, devices, digital systems and magnetic
circuits.

Course Outline

Circuit Analysis Techniques, Circuit elements, Simple RL and RC Circuits,
Kirchoff’s law, Nodal Analysis, Mesh Analysis, Linearity and
Superposition, Source Transformations, Thevenin’s and Norton’s
Theorems, Time Domain Response of RC, RL and RLC circuits, Sinusoidal
Forcing Function, Phasor Relationship for R, L and C, Impedance and
Admittance, Instantaneous power, Real, reactive power and power factor.
Semiconductor Diode, Zener Diode, Rectifier Circuits, Clipper, Clamper,
UJT, Bipolar Junction Transistors, MOSFET, Transistor Biasing, Transistor
Small Signal Analysis, Transistor Amplifier and their types, Operational
Amplifiers, Op-amp Equivalent Circuit, Practical Op-amp Circuits, Power
Opamp, DC Offset, Constant Gain Multiplier, Voltage Summing, Voltage
Buffer, Controlled Sources, Instrumentation Amplifier, Active Filters and
Oscillators.

Number Systems, Logic Gates, Boolean Theorem, Algebraic
Simplification, K-map, Combinatorial Circuits, Encoder, Decoder,
Combinatorial Circuit Design, Introduction to Sequential Circuits.
Magnetic Circuits, Mutually Coupled Circuits, Transformers, Equivalent
Circuit and Performance, Analysis of Three-Phase Circuits, Power
measurement in three phase system, Electromechanical Energy Conversion,
Introduction to Rotating Machines (DC and AC Machines).

Laboratory:

Experiments to verify Circuit Theorems; Experiments using diodes and
bipolar junction transistor (BJT): design and analysis of half -wave and full-
wave rectifiers, clipping and clamping circuits and Zener diode
characteristics and its regulators, BJT characteristics (CE, CB and CC) and
BJT amplifiers; Experiment on MOSFET characteristics (CS, CG, and CD),
parameter extraction and amplifier; Experiments using operational
amplifiers (op-amps): summing amplifier, comparator, precision rectifier,
Astable and Monostable Multivibrators and oscillators; Experiments using
logic gates: combinational circuits such as staircase switch, majority
detector, equality detector, multiplexer and demultiplexer; Experiments
using flip-flops: sequential circuits such as non-overlapping pulse
generator, ripple counter, synchronous counter, pulse counter and numerical
display; Power Measurement by two Wattmeter method; Open and Short
Circuit Tests of Transformer.

Learning Outcomes

Complies with PLO 1a, 2a and 3a

Assessment Method

Quiz, Assignments and Exams

Texts/References




. C. K. Alexander, M. N. O. Sadiku, Fundamentals of Electric Circuits, 3rd Edition,

McGraw-Hill, 2008.

. W. H. Hayt and J. E. Kemmerly, Engineering Circuit Analysis, McGraw-Hill, 1993.

. R. L. Boylestad and L. Nashelsky, Electronic Devices and Circuit Theory, 6th
Edition, PHI, 2001.

M. M. Mano, M. D. Ciletti, Digital Design, 4th Edition, Pearson Education, 2008.

Floyd, Jain, Digital Fundamentals, 8th Edition, Pearson.

David V. Kerns, Jr. J. David Irwin, Essentials of Electrical and Computer

Engineering, Pearson, 2004.

Donald A Neamen, Electronic Circuits; analysis and Design, 3rd Edition, Tata

McGraw-Hill Publishing Company Limited.

. Adel S. Sedra, Kenneth C. Smith, Microelectronic Circuits, 5th Edition, Oxford

University Press, 2004.

. A. E. Fitzgerald, C. Kingsley Jr., S. D. Umans, Electric Machinery, 6th Edition, Tata

McGraw-Hill, 2003.

10. D. P. Kothari, 1. J. Nagrath, Electric Machines, 3rd Edition, McGraw-Hill, 2004.
11. Del Toro, Vincent. "Principles of electrical engineering.” (No Title) (1972).
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Course
Number

HS1101

Course Credit

L-T-P-W: 2-0-1-2.5

Course Title

English for Professionals

Learning Mode

Offline

Learning Objectives

This course aims to help the students (a) attain proficiency in written English through the
construction of grammatically correct sentences, utilization of subject-verb agreement
principles, mastery of various tenses, and effective deployment of active and passive voice to
ensure coherent and impactful written expression; (b) enhance oral communication skills by
honing public speaking abilities, acquiring strategies to deliver persuasive presentations, and
cultivating a polished telephone etiquette, enabling confident and articulate verbal
communication; (c) foster active listening capabilities by recognizing different types of
listening, and applying proven methods and strategies to improve active listening skills; (d)
strengthen reading skills, including comprehension, interpretation, and critical analysis, to
grasp diverse written materials and derive meaning from various types of texts encountered in
academic and professional contexts; (e) develop adeptness in written communication for
business purposes, encompassing the understanding of essential writing elements, mastery of
appropriate writing styles thereby enhancing prospects for successful job

interviews and subsequent professional endeavors.

Course Description

This academic course on communication skills aims to equip students with fluency in spoken
and written English for effective expression in both academic and professional settings. By
focusing on essential communication principles and providing practical experiences, students
develop clarity, precision, and confidence in their communication. Through interactive
discussions and exercises, students enhance critical thinking and adaptability in diverse
contexts. Upon completion, students will excel in formal presentations, group discussions,

and persuasive writing, enhancing their overall communication proficiency.

Course Outline

Unit I: Introduction to professional communication — LSRW - Phonetics and phonology

Sounds in English Language — production and articulation — rhythm and intonation —
connected speech - Basic Grammar and Advanced Vocabulary

Sounds in English Language — production and articulation — rhythm and intonation —
connected speech — persuading and negotiating — brevity and clarity in language.

Unit 1I: Characteristics of Technical Communication: Types of communication and forms of
communication - Formal and informal communication Verbal and non-Verbal Communication
— Communication barriers and remedies Intercultural communication — neutral language
Unit 111: Comprehension and Composition — summarization, precis writing Business Letter
\Writing CV/ Resume — E-Communication

Unit IV: Statement of Purpose, Writing Project Reports, Writing research proposal, writing
abstracts, developing presentations, interviews — combating nervousness

Tutorial: Listening Exercises, Speaking Practice (GDs, and Presentations), and Writing
Practice

Learning Outcome

e  Attain proficiency in written English, enabling the construction of grammatically
correct sentences and coherent written expression through the use of appropriate
grammar, tenses, and voice.

e Enhance oral communication skills, including public speaking, persuasive
presentation, and polished telephone etiquette, fostering confident and articulate
verbal expression.

e Cultivate active listening abilities, recognizing different listening types, overcoming
obstacles, and employing strategies for attentive and effective communication.

e Develop proficient written communication skills for business purposes, demonstrating
understanding of essential writing elements, appropriate styles, and the creation of
reports, notices, agendas, and minutes that effectively convey information.

Assessment Method

Class test + Quiz = 20%; Mid-semester = 25%; Assignment = 15%; End semester = 40%
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Suggested Reading

1.
2.
3.

7.
8.
9.

Balzotti, Jon. Technical Communication: A Design-Centric Approach. Routledge, 2022.

Kaul, Asha, Business Communication. PHI Learning Pvt. Ltd. 2009

Laplante, Phillip A. Technical Writing: A Practical Guide for Engineers, Scientists, and Nontechnical
Professionals. CRC Press, 2018.

Lawson, Celeste, et al. Communication Skills for Business Professionals, Second Edition. CUP, 2019.
Sharon Gerson and Steven Gerson. Technical Writing: Process and Product (8th Edition), London:
Longman, 2013

Rentz, Kathryn, Marie E. Flatley & Paula Lentz. Lesikar’s Business Communication Connecting in a Digital
world, McGraw-Hill, Irwin.2012

Allan & Barbara Pease. The Definitive Book of Body Language, New York, Bantam,2004

Jones, Daniel. The Pronunciation of English, New Delhi, Universal Book Stall.2010

Savage, Alice. Effective Academic Writing. OUP. 2014

10. Swan and Alter. Oxford English grammar course. OUP. 201

12



SI.

No. Subject Code SEMESTER I L T P C
1 | MA1201 Prpbabili?y Theory and Ordinary 3 1 0 4
Differential Equations
2. | CS1201 Data Structure 3 0 3 4.5
3. | CH1201/CH1101 | Chemistry 3 1 3 5.5
4. | ME1201/ME1101 | Mechanical Fabrication 0 0 3 1.5
5. | ME1202/ME1102 | Engineering Mechanics 3 1 0 4
6. | 1IK1201 Indian Knowledge System (IKS) 3 0 0 3
TOTAL 15 3 9 22.5
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Course Number MA1201

Course Credit

(L-T-P-C) 3-1-0-4

Course Title Probability Theory and Ordinary Differential Equations

Learning Mode

Lectures and Tutorials

Learning Objectives

To introduce the basic concepts of probability, statistics, and
Differential equations.

Course Description

This course aims to cover basic concepts of probability, statistics and
ordinary differential equations. In particular, popular distributions,
random sampling, various estimators and hypothesis testing will be
discussed. Students will also get exposure to the linear ordinary
differential equations and their solution technigues.

Course Content

Probability (12 Lectures): Random variables and their probability
distributions, Cumulative distribution functions, Expectation and
Variance, probability inequalities, Binomial, Poisson, Geometric,
negative binomial distributions, Uniform, Exponential, beta, Gamma,
Normal and lognormal distributions.

Statistics (10 Lectures): Random sampling, sampling distributions,
Parameter estimation, Point estimation, unbiased estimators,
maximum likelihood estimation, Confidence intervals for normal
mean, Simple and composite hypothesis, Type | and Type Il errors,
Hypothesis testing for normal mean.

Ordinary Differential Equations (20 Lectures): First order ordinary
differential equations, exactness and integrating factors, Picard's
iteration, Ordinary linear differential equations of n-th order, solutions
of homogeneous and non-homogeneous equations (Method of
variation of parameters). Systems of ordinary differential equations,
Power series methods for solutions of ordinary differential equations.
Legendre equation and Legendre polynomials, Bessel equation and
Bessel functions.

Learning Outcome

Students will get exposure and understanding of:

Random variables and their probability distributions
Understand popular distributions and their properties
Sampling, estimation and hypothesis testing

Solution of ordinary differential equations

Solution of system of ordinary differential equations

Special functions arising as power series solutions of ordinary
differential equations

2R N

Assessment Method

Quiz /Assignment/ MSE / ESE

Text Books:

1. Hogg, R. V., Mckean, J. and Craig, A. T., “Introduction to Mathematical Statistics”, 8th
Ed., Pearson Education India, 2021

2. S.M. Ross “An introduction to Probability Models, Academic Press INC, 11th edition.

3. Miller, I. and Miller, M., “John E. Freund's Mathematical Statistics with Applications”,
8th Ed., Pearson Education India, 2013

ok~

S. L. Ross, Differential equations, 3rd Edition, Wiley, 1984
W. E. Boyce and R. C. Di Prima, Elementary Differential equations and Boundary Value

Problems, 7th Edition, Wiley, 2001.
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Course Number CS1201

Course Credit 3-0-3-4.5
Course Title Data Structure
Learning Mode Offline

Learning Objectives

Understand the principles and concepts of data structures and
their importance in computer science.

Learn to implement various data structures and understand how
different algorithms works.

Develop problem-solving skills by applying appropriate data
structures to different computational problems.

Achieving proficiency in designing efficient algorithms.

Course Description

This course provides a comprehensive study of data structures and
their applications in computer science. It focuses on the
implementation, analysis, and use of various data structures such as
arrays, linked lists, stacks, queues, trees, and graphs. Through
theoretical concepts and practical programming exercises, this
course aims to develop problem-solving and algorithmic thinking
skills essential for advanced topics in computer science and
software development.

Course Outline

Introduction to Data Structure,

Time and space requirements, Asymptotic notations
Abstraction and Abstract data types

Linear Data Structure: stack, queue, list, and linked structure
Unfolding the recursion

Tree, Binary Tree, traversal

Search and Sorting,

Graph, traversal, MST, Shortest distance

Balanced Tree

Practical component: Lab to be conducted on a 3-hour slot weekly. It
will be conducted with the theory course so the topics for problems
given in the lab are already initiated in the theory class.

Learning Outcome

o Understand Data Structure Fundamentals

e Implement Basic Data Structures using a programming
language

o Analyse and Apply Algorithms

o Design and Analyse Tree Structures

o Understand the usage of graph and its related algorithms

o Design and Implement Sorting and Searching Algorithms

o Debug and Optimize Code

Assessment Method

Internal (Quiz/Assignment/Project), Mid-Term, End-Term

Suggested Reading

e Alfred V. Aho, John E. Hopcroft, Jeffrey D. Ullman, Data Structures and Algorithms,
Published by Addison-Wesley

e Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein.,
Introduction to Algorithms,

e Mark Allen Weiss, Data Structures and Algorithm Analysis in Java

« Robert Sedgewick and Kevin Wayne, Algorithms

o Narasimha Karumanchi, Data Structures and Algorithms Made Easy

15




Course Number CH1201/CH1101
Course Credit 3-1-3-5.5

Course Title Chemistry
Learning Mode Offline

Learning Objectives

The course aims to lay a foundation for all three branches of chemistry,
viz. Organic, Inorganic, and Physical Chemistry. The course aims to
nurture knowledge to appreciate the interface of chemistry with other
science and Engineering branches by combining theoretical concepts
and experimental studies.

Course Description

This course introduces basic organic chemistry, inorganic chemistry
and Physical chemistry to understand fundamental laws that governs
various reactions, reaction rates, equilibrium, and their applications in
daily life through relevant experimentation.

Course Outline

Module 1: Thermodynamics: The fundamental definition and
concept, the zeroth and first law. Work, heat, energy and enthalpies.
Second law: entropy, free energy and chemical potential. Change of
Phase. Third law. Chemical equilibrium. Conductance of solutions,
Kohlrausch’s law-ionic mobilities, Basic Electrochemistry.

Module 2: Coordination chemistry: Crystal field theory and
consequences color, magnetism, J.T distortion. Bioinorganic
chemistry: Trace elements in biology, heme and non-heme oxygen
carriers, haemoglobin and myoglobin; Organometallic chemistry.
Module 3: Stereo and regio-chemistry of organic compounds,
conformational analysis and conformers, Molecules devoid of point
chirality (allenes and biphenyls); Significance of chirality in living
systems, organic photochemistry, Modern techniques in structural
elucidation of compounds (UV-Vis, IR, NMR).

Module 4 (Lab Component): Experiments based on redox and
complexometric titrations; synthesis and characterization of inorganic
complexes and nanomaterials; synthesis and characterization of
organic compounds; experiments based on chromatography;
experiments based on pH and conductivity measurement; experiment
related to chemical kinetics and spectroscopy.

Learning Outcome

Students will be able to

1. identify organic and inorganic molecules and relate them to daily
life applications through experiments.

2. understand important hypothesis, laws and their derivations to
intercept physical phenomenon of chemical reactions and apply them
in hands-on experiments.

3. understand the importance of organic and inorganic molecules in
our body and environment.

4. know important analytical techniques to intercept chemical entity.
5. approach organic and inorganic synthesis as a skillset for drug
manufacturing, calculate limiting reagents and yields, use various
analytical tools to characterize organic compounds, interpret and
ascertain data related to Physical chemistry aspects and know
laboratory safety measures, risk factors and scientific report writing
skills.
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Assessment Method Theory: 20% Quiz and assignment, 30% Mid sem and 50% End
semester exams for theory part (4 credits).

Lab: 60% lab report, lab performance and assignment, 20% End
semester exam for practical part, 20% viva/quiz (1.5 credits).

Overall Weightage: Theory (70%), Lab (30%).

Suggested Reading:

Text books:

1. Vogel's Qualitative Inorganic Analysis, G. Svehla, 7" Edition, Revised, Prentice Hall,
1996.

2. A. J. Elias, S. S. Manoharan and H. Raj, "Experiments in General Chemistry",
Universities Press (India) Pvt. Ltd., 1997.

3. A.J. Elias, A Collection of Interesting General Chemistry Experiments, revised edition,
Universities Press (India) Pvt. Ltd., 2007.

4. F. Albert Cotton, G. Wilkinson, C. A. Murillo, M. Bochmann, Advanced Inorganic
Chemistry - 6" Edition New Delhi: Wiley India, 2008.

5. K. Mukkanti, Practical Engineering Chemistry, B.S. Publications, Hyderabad, 2009.

6. Shriver and Atkins inorganic chemistry / Peter Atkins, Tina Overton, Jonathan Rourke,
Mark Weller, Fraser Armstrong-5" Edition — Oxford: UOP. 2012.

7. Atkins’ Physical Chemistry, Peter Atkins, Julio de Paula, James Keeler, Oxford
University Press, 111" Edition 2017.

8. K. L. Kapoor, A Textbook of Physical Chemistry, Vol: 1, 2 (6" Edition, 2019), Vol: 3
(5" Edition, 2020) MaGraw Hill.

9. G.R. Chatwal, S. K. Anand, Instrumental Methods of Chemical Analysis, 5™ Edition,
Himalaya Publications, 2023.

PLO-1 | PLO-2 | PLO-3 | PLO-4 | PLO-5 | PLO-6 | PLO-7 | PLO-8
CLO-1 X X X X X X X X
CLO-2 X X X X
CLO-3 X X X X X X
CLO-4 X X X X X X X
CLO-5 X X X X
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Course Number

ME1201/ME1101

Course Credit

0-0-3-15

Course Title

Mechanical Fabrication

Learning Mode

Fabrication work — hands on fabrication work in Workshop

Learning Objectives

Complies with PLOs 3-4.

e This course aims to develop the concepts and skills of various
mechanical fabrication methods.

e Fabrication of metallic and non-metallic components, fabrication
using bulk and sheet metals, subtractive and additive
manufacturing methods, and assemble the parts

Course Description

This course is designed to fulfil the need of hand on experience about
various approaches (conventional and CNC, subtractive and additive)
of mechanical fabrication approaches.

Prerequisite: NIL

Course Outline

The jobs for various shops should be planned such that they are the
parts of an assembled item. The student groups will fabricate different
parts in various shops which will involve some amount of their
creativeness/input particularly in design and/or planning.

Various components as required for the assembled part can be made
using the following shops:

Sheet Metal Working:

Development, sheet cutting and fabrication of designated job using
sheet metal (ferrous/nonferrous); Joining of required portions by
soldering, in case part is desired to be made leak proof.

Pattern Making and Foundry:

Making of suitable pattern (wood); making of sand mould, melting of
non-ferrous metal/alloy (Al or Al alloys), pouring, solidification.
Observation/identification of various defects appeared on the
component.

Joining:

Butt/lap/corner joint job fabrication as required of low carbon steel
plates; weld quality inspection by dye-penetration test (non-
destructive testing approach)of the component made. Demonstration
of semi-automatic Gas Metal Arc welding (GMAW).

Conventional machining:

Operations on lathe and vertical milling to fabricate the required
component. The fabrication of the component should cover various
lathe operations like straight turning, facing, thread cutting, parting
off etc., and operations using indexing mechanism on vertical
milling.

CNC centre:

Fundamentals of CNC programming using G and M code; setting and
operations of job using CNC lathe or milling, tool reference, work
reference, tool offset, tool radius compensation to fabricate the
component with a designed profile on Al/Al-alloy plate.

3D printing (Fused Filament Fabrication): (2 weeks)

Create the model, select appropriate slicing and path for fabrication
of a 3D job by layer deposition (additive manufacturing approach)
using polymeric material. Demonstration on pattern fabrication using
3D printing.
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Learning Outcome

e This course would enable the students to develop the concept of
design, fabrication (subtractive and additive) for various
engineering applications. Fabrication of components and
assemble them.

e The practical skill and hands on experience for various fabrication
methods from bulk, sheet metal using conventional as well as
CNC machines.

Assessment Method

Fabrication of components in each of the shops required for assembly
of the given part; submission of reports for each shop, and quiz
assessment.

Text and Reference books:

1. Hajra Choudhury, HazraChoudhary and Nirjhar Roy, 2007, Elements of Workshop
Technology, vol. I,Mediapromoters and Publishers Pvt. Ltd.

2. W AJChapman, Workshop Technology, 1998, Part -1, 1st South Asian Edition, Viva Book

Pvt Ltd.

3. P.N. Rao, 2009, Manufacturing Technology, Vol.1, 3rd Ed., Tata McGraw Hill Publishing

Company.

4. M.Adithan, B.S. Pabla, 2012, CNC machines, New Age International Publishers

19




Course Number

ME1202/ ME1102

Course Number

Engineering Mechanics

L-T-P-C 3-1-0-4

Pre-requisites Nil

Semester Spring

Learning Mode Lectures

Learning Complies with PLOs 1, 4

Objectives e The objective of this first course in mechanics is to enable

engineering students to analyze basic mechanics problems and
apply vector-based approach to solve them.

Course Outline

1. Rigid body statics: Equivalent force system. Equations of
equilibrium, Free body diagram, Reaction, Static indeterminacy.

2. Structures: 2D truss, Method of joints, Method of section. Beam,
Frame, types of loading and supports, axial force, Bending
moment, Shear force and Torque Diagrams for a member.

3. Friction: Dry friction (static and Kkinetic), wedge friction, disk
friction (thrust bearing), belt friction, square threaded screw,
journal bearings, Wheel friction, Rolling resistance.

4. Centroid and Moment of Inertia

Introduction 