Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

DIT UNIVERSITY
Dehradun

DIT

UNIVERSITY
IMAGINE ASPIRE ACHIEVE

Detailed Course Structure
of

B.Tech. - Mechanical Engineering

Amended by the BoS and approved by the Academic Council at its 11th Meeting held on 29.04.2019



Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Year: 1% Semester: |
Course
Course Category Code Course Title L T P Credit
ucC HS 103 Professional Communication 2 2 3
uc MA 101 Engineering Mathematics-I 3 0 4
uc EE 103 Basic Electrical Engineering 2 5
uc Introduction to Mechanics / Waves and
PY102 / . .
Optics and Introduction to Quantum
PY103 / . . . 3 1 2 5
Mechanics / Introduction to Electromagnetic
PY104
Theory
uc ME 103 Engineering Graphics 0 0 3 1.5
Total 18.5
Year: 1% Semester: Il
Course
Course Category Code Course Title L T P Credit
uc MA 102 | Engineering Mathematics - || 3 1 0 4
uc CH 101 Engineering Chemistry 3 1 2 5
uc ME 105 Engineering Mechanics 2 1 2 4
uc ME 104 | Workshop Practice 0 0 2 1
uc CS 105 Programming for Problem Solving 3 0 4 5
Total 19
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Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Year: 2" Semester: Il
C?t):;r:y Course Code Course Title L T P Credit

AC CH201/HS244 Environmental Science / Indian Constitution 2 0 0 0
SC MA201 Engineering Mathematics — llI 3 1 0 4
DC ME201 Basic Thermodynamics 3 1 0 4
DC ME202 Strength of Materials 3 1 0 4
DC ME203 Materials Engineering 3 0 2 4
DC ME204 Manufacturing Processes 3101 2 4
EC EC210 Introduction to Electronics & Communication 31012 4
AC HS201 Aptitude & Soft Skills- 1 2| 0 0 0

Total 20| 3 6 24

Year: 2" Semester: IV
Course Course Code
Category Course Title L T P Credit

AC CH201/HS244 Environmental Science / Indian Constitution 2 0 0 0
DC ME206 Theory of Machines 3 1 2 5
DC ME207 Fluid Mechanics & Fluid Machines 3 1 2 5
DC ME208 Applied Thermodynamics | 3 1 0 4
DC ME209 Design of Machine Elements 3 11 2 5
DC ME210 M/c Drawing & Solid Modelling 0| 0 | 4 2
HE Humanities Elective-I 2 0 0 2
AC HS204 Aptitude & Soft Skills- 2 20| O 0

Total 16 4 10 23

Humanities Elective 1

Course Code

Course Title

HS241 Education and Social Change
HS242 Introduction to Psychology
HS243 Science, Technology and Society
HS245 Ethics and Self-Awareness
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Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Year: 3™ Semester: V
C?t):;r:y Course Code Course Title L T P Credit
ME301 Heat Transfer 1 2 5
DC ME302 Manufacturing Technology 0 2 4
ME303 Fluid Machinery- Lab Course 0 0 2 1
DE Department Elective-1 3
Department Elective-2 4
HE Humanities Elective-2 2 0 0 2
PRJT ME311 Study Project 0 0 4 2
ST ME312 Summer Training Evaluation 0
AC HS301 Aptitude & Soft Skills- 3 3 0 0 0
AC Value Added Training 0 0 2 0
Total 21
Humanities Elective 2
Course Code Course Title
HS384 Principles of Management
HS385 Engineering Economics
HS391 Positive Psychology & Living
HS382 Literature, Language and Society
Value Added Training
Course Code Course Title
ME331 Flexible Manufacturing System
ME332 Electro Discharge Machining
ME333 CREO Design Software
ME334 Advanced Welding
ME335 MATLAB
ME336 ANSYS
Year: 3™ Semester: VI
CS\::;Ziy Course Code Course Title L T P Credit
DC ME305 Applied Thermodynamics 3 1 2 5
Department Elective-3 4
DE Department Elective-4 4
Department Elective-5 3
Department Elective-6 3
PRIT ME313 Design/LAB Project — | 0| o |10 5
AC ME314 Industrial Tour 0
AC HS304 Aptitude & Soft Skills- 4 31010 0
Total 24
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Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Year: 4t Semester: VI
Course Course Code Course Title L T P Credit
Category
DE Department Elective-7 3
Department Elective-8 3
OE Open Elective-1 3 0 0 3
PRIT ME401 Design/LAB Project — Il 0 0 | 16 8
AC HS311 Employment Enhancement Program 2|0 0 0
uc ME381 Entrepreneurship & Start Up 2| 0 2 3
Total 20
Open Elective- 1
Course code Course Title L|T|P
Cs481 Software Quality Engineering 3/]01|0
IT353 Basics of Data Science 3/(0]0
IT356 Multimedia 3(01|0
EC383 Consumer Electronics 3100
EC385 Analog Electronics 3(01|0
EE481 New and Renewable Energy Sources 3(0]0
PE481 Fuel Technology 3/0]0
PE482 Health Safety and Environment in Industry 3(0|0
MA451 Statistical Techniques & their application 3(01|0
AR481 Graphics & Product Design 3/0]0
Year: 4t Semester: VIII
Course Category | Course Code Course Title L T P Credit
IP/THESIS ME403 Industrial Project/ Internship 0 0 32 16
or
Open Elective-2 3 0 0 3
OE Open Elective-3 3 0 0 3
Open Elective-4 3 0 0 3
DE Department Elective-9 3
HE Humanities Electives-3 2 0 0 2
Total 13 0 2 14
Humanities Elective 3
Course Code Course Title

HS493 Indian Culture & Tradition
HS483 Indian Philosophy

HS491 Industrial Sociology
HS485 Sustainable Development
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Department Elective 1 to 9

Course Code Course Title L-T-P Credits Pre-requisite
ME341 Energy Conservation & Management 3-0-0 3 ME201, ME208
ME342 Composite Materials 2-1-0 3 ME203, ME202
ME343 Mechatronics 3-0-0 3 EC210
ME344 Fuel Combustion and Environment 2-1-0 3 CH201
ME345 Industrial Engineering & Management 3-0-0 3
ME346 Turbomachines 3-1-0 4 ME207
ME347 Advanced Theory of Machine 3-1-0 4 ME206
ME348 Advanced Design of Machine Elements 3-1-0 4 ME209
ME349 Automotive Electrical and Electronics 3-0-2 4 EC210
ME350 Operations Research 3-1-0 4
ME354 Computer Aided Design 3-0-2 4 ME103, ME210
ME355 Design for Manufacturing 3-0-2 4 ME204
ME356 Automotive Fuel And Lubricants 3-0-2 4 ME201, ME207
ME358 IC Engines 3-0-2 4 ME201
ME351 Design of Heat exchangers 3-1-0 4 ME301
ME352 Tribology 3-0-2 4 ME207
ME353 Vehicle Maintenance 3-0-2 4
ME357 Computational Fluid Dynamics 3-0-2 4 ME201, ME207, ME301
ME359 Computer Integrated Manufacturing 3-0-2 4 ME204
ME360 Power Plant Engineering 2-1-0 3 ME201, ME301
ME361 Industrial Robotics 2-0-2 3 EC210
ME362 Process Planning & Cost Estimation 3-0-0 3 ME345
ME363 Industrial Ergonomics 3-0-0 3 ME345
ME364 Renewable Energy Sources 3-0-0 3 ME201, ME301
ME365 Nuclear Power Engineering 3-0-0 3 ME201, ME301
ME366 Product Design Development 3-0-0 3 ME209
ME367 Plant Layout & Material Handling 3-0-0 3 ME349
ME441 Advanced RAC 2-1-0 3 ME305
ME442 Gas Turbine & Jet Propulsion 2-1-0 3 ME201, ME301
ME443 Design of Transmission System 2-1-0 3 ME206, ME209
ME444 Avionics 3-0-0 3 ME201, ME207
ME445 Total Quality Management 3-0-0 3 ME345
ME446 Design of Hydraulics & Pneumatics System 2-0-2 3 ME207
ME447 Mechanical Vibration 2-1-0 3 ME209
ME448 Automobile Engineering 2-0-2 3 ME305
ME449 Micro & Nano Machining 2-0-2 3 ME204
ME450 Automatic Control 2-1-0 3 MA201
ME451 Finite Element Analysis 2-0-2 3 ME202, ME203
ME452 Solar Energy Systems 2-1-0 3 ME201, ME301
ME453 Machine Tool Design 2-1-0 3 ME204, ME209
ME454 Principle of Management 3-0-0 3
ME455 Advanced Engineering Materials 2-1-0 3 ME202, ME203
ME456 Non-Destructive Testing 2-0-2 3 ME202, ME203
ME457 Welding Technology 2-0-2 3 ME202, ME203
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Open Elective- 2, 3 and 4

Course code Course Title LIT|P
CS482 Human Computer Interaction 3(0]0
IT357 Internet of Things 3/101(0
IT359 Mobile Computing and Services 3|101|0
EC386 Fundamental of communication & Networks 310|0
EC382 Biomedical Instrumentation 3(0]0
EE485 Basic Instrumentation & Process Control 3/]01]0
CE483 GIS 3|101|0
PE491 Carbon Capture and Sequestration Technology 3(0]|0
MA452 Optimization Techniques 3/]01]0
AR485 Art Appreciation 3/]01]0
PY481 Nano scale science and technology 3|101|0
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Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Summary of the Credit

Year Semester Credit
1 19
1
2 18.5
) 3 24
4 23
5 21
3
6 24
7
4 20
8 16/14
Total 165.5 / 163.5

Category wise classification of the Credit

Category Credits No. of Subjects
AC 0 9
DC 52 13
DE 30 9
EC 1
HE 6 3
IP/THESIS 16 1
OE 12 4
PRIT 15 3
e 4 1
ST 0 1
ucC 40.5 11
Grand Total 163.5 / 165.5 56
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Subject HS103 SbeeCt Professional Communication
Code Title
. Subject .
LTP 2-0-2 Credit 3 UcC Year 1° Semester
Category 1/

Course Outline:

Course Objective:
To develop the LSRW skills of students for effective communication, to equip the students for business
environment, to prepare the students understand and present themselves effectively

Course Pre/Co- requisite (if any):

UNIT 1: Communication

Communication: Meaning, Types of Communication: General and Technical Communication. Knowledge and
adoption of Non Verbal cues of communication: Kinesics, Proxemics, Chronemics, Oculesics, Haptics,
Paralinguistics. Barriers to Communication, Overcoming strategies.

UNIT 2: Listening & Speaking Skills

Listening Comprehension: identifying General and Specific information, Note taking and drawing inferences.
Introduction to Phonetics: Articulation of consonants and vowel sounds.

UNIT 3: Reading Skills & Technical Writing Skills

Reading Strategies and Vocabulary Building Reading Comprehension. Paragraph development. Intra office
Correspondence: Notice, Agenda, Minutes and Memorandum. Technical Proposal & Report.

UNIT 4: Business Letter Writing

Business Letter Writing, Job Application Letter & Resume, Interview Skills, Impression Management, Swot
Analysis (Identifying Strength & Weakness), EQ and Its Dimensions

Learning Outcome

At the end of the course, the student will be able to:
CO1. Communicate smoothly

CO2. Write formal documents

CO3. Present themselves effectively

Text book [TB]:

1. Rizvi, Ashraf. Effective Technical Communication, McGraw Hill, New Delhi. 2005.
2. Raman, Meenakshi and Sangeeta Sharma,. Technical Communication: Principles and Practice, 2" Edition.
New Delhi: Oxford University Press. 2011.
Reference Books [RB]:

1. Aslam, Mohammad. Introduction to English Phonetics and Phonology Cambridge.2003.
2. Ford A, Ruther. Basic Communication Skills; Pearson Education, New Delhi.2013.
3. Gupta, Ruby. Basic Technical Communication, Cambridge University Press, New Delhi.2012.
1. Kameswari, Y. Successful Career Soft Skills and Business English, BS Publications, Hyderabad.2010.
2. Tyagi, Kavita & Padma Misra. Basic Technical Communication, PHI, New Delhi. 2011.
List of Experiments:
1. Neutralization of Mother Tongue Influence through manner of articulation, Introduction to Speech
Sounds — Practicing Vowel and Consonant sounds
Listening ( Biographies through software) & Presentation of Biographies
Listening & Role Play on Situational/ Telephonic Conversation ( through software )
Picture presentation
Public Speaking
Group Discussion
Case Studies
SWOT analysis
. Interview
10. Final evaluation
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Subject Subject . . .
Code MA101 Title Engineering Mathematics-I
LTP 310 | Credit |4 Subject | ;¢ Year |1t | Semester
Category 1/

Course Outline:

Course Objective:

To introduce the fundamentals in Differential, Integral and Vector Calculus, use of tools for solving engineering
problems.

Course Pre/Co- requisite (if any):

UNIT 1: Limit, Continuity and Differentiability

Review of Limit, Continuity and Differentiability; Indeterminate forms, L’ Hospital’s rule, Rolle’s Theorem, Mean
Value theorem and its applications, Successive Differentiation, Leibnitz’'s Theorem, Taylor’s and Maclaurin’s
Series, Maxima and Minima, Asymptotes, Curvature, Evolutes, Involutes, Sketching of curves.

UNIT 2: Multivariable calculus (Differentiation)

Limit, Continuity, Partial Derivatives, Euler’s Theorem, Total Derivatives, Taylor’s series, Maxima and Minima,
Method of Lagrange’s multipliers.

UNIT 3: Multiple Integral

Review of indefinite and definite integrals and its application to evaluate surface area and volume of revolutions,
Beta and Gamma functions and their properties, Double integral, Change of order of integration, Change of
variables, triple integral, Dirichlet’s integral and their applications.

UNIT 4: Vector Calculus

Scalar and Vector functions, fields, Gradient and its applications, Directional derivative, Divergence and Curl and
their applications. Line integral, Surface integral, Statement of Green’s Theorem, Volume integral, Statements of
Stokes and Divergence Theorems and their applications.

Learning Outcome

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

COL1. Learn techniques in calculus, multivariate analysis and linear algebra.

CO2. Equip the students with standard concepts and tools for tackling advanced level of mathematics and
applications.

CO3. Familiarity with fundamental tools of Differential, Integral and Vector Calculus.

Text book [TB]:

1. G.B.ThomaslJr.and R. L. Finney, Calculus and Analytic Geometry, 9th Edition, Pearson Education, 2017.
2. R.K.Jain and S. R. K. lyenger, Advanced Engineering Mathematics, 2nd Edition, Narosa Publishing House,
New Delhi, India, 2014.
Reference Books [RB]:

1. B.S. Grewal, Higher Engineering Mathematics, 42nd Edition, Khanna Publication, New Delhi, India, 2012
2. E.Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, U.K., 2006.
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Subject Subject . . . .
Code EE103 Title Basic Electrical Engineering
. Subject .
LTP 3-1-2 Credit 5 uc Year 1° Semester
Category 1/

Course Outline:

Course Objective:

e To apprise students about electric charge, current, voltage and various circuit laws involved in analysis.

e To get acquainted with the basic idea of Generation, Transmission and Distribution of Electrical energy.

e To provide the basic knowledge of operation and working of different types of electrical equipment and
their applications.

Course Pre/Co- requisite (if any):

UNIT 1: D.C. Network Theory

Review of basic circuit theory concepts, Mesh and Nodal analysis, Superposition theorem, Thevenin’s theorem,
Norton’s theorem, Maximum power transfer theorem, Star — delta transformation, Magnetic Circuits.

UNIT 2: A.C. Circuits & Measuring Instruments

Single Phase A.C.: Phasor representation of voltage and current, A.C. circuit behavior of resistance, inductance,
capacitance & their combination in series and parallel, Power triangle, Power factor, Concept of series & parallel
resonance.

Three Phase A.C.: Star — delta connections, Relation between line and phase quantities, three phase power and
its measurement, What is 3 phase 4 wire and 3 phase 3 wire system.

Measuring Instruments: Construction and principle of voltage and current measuring instruments.

UNIT 3: Power System & Transformers

Single line diagram of simple power system.

Single phase Transformer: Principle of operation, Types of construction, Phasor diagram, Equivalent circuit,
Efficiency and voltage regulation, O.C. and S.C. tests.

UNIT 4: D.C. & Synchronous Machines

D.C. Machines: Construction and working principle of d.c. generator and d.c. motor, Types of d.c. machines,
E.M.F. equation, Torque equation, characteristics, Losses and efficiency, Need of starter in d.c. motors.
Synchronous Machines: Construction and Principle of operation of Alternator and Synchronous Motor.

UNIT 5: Induction Motors

Three Phase Induction Motors: Principle of operation of 3-@ induction motor, Types of 3-@ induction motor,
Need of starters in 3-@ induction motors, Slip — torque characteristics

Single Phase Induction Motor: Principle of operation of single phase induction motor by double revolving field
theory, Methods of starting of single phase induction motor.

Learning Outcome

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

CO1. Students will be familiar about electrical charge, current, voltage and various basic electric circuit laws.

CO02. Acquaint students about DC circuit analysis and methods

CO03. Advanced approach for solving series parallel network of resistors by star delta transformation.

COA4. Acknowledge students with the use of transformers and its working.

CO5. To build an ability amongst students regarding the functioning of DC machines and its characteristics.

CO6. Students will recognize the need for synchronous machine in our electrical systems, its basic functioning
and various advantages over other types of machines.

Text book [TB]:

1. V. Del Toro. “Principles of electrical Engineering”, Prentice hall International.
2. J. Nagrath, “Basic Electrical Engineering”, Tata Mc Graw Hill.
Reference Books [RB]:

1. W.H. Hayt & J.E. Kemmerly, “Engineering circuit Analysis”, Mc Graw Hill.
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

2. H. Cotton, “Advanced Electrical Technology” Wheeler Publishing.
List of Experiments:
1. Verification of Network Theorems.
Study of diode characteristics. Study of phenomenon of resonance in RLC series circuit.
Measurement of power in a three phase circuit by two wattmeter method.
Measurement of efficiency of a single phase transformer by load test.
Determination of parameters and losses in a single phase transformer by OC and SC test.
Study of characteristic of DC Motor.
Study of characteristic of AC Motor.
DC generator characteristics.
. Speed control of dc shunt motor.
10. Study running and reversing of a three phase induction motor.
11. Study of a single phase energy meter.

©CoNOUAWN
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Subject PY102 SbeeCt Introduction to Mechanics
Code Title
. Subject .
LTP 3-1-2 Credit 5 UcC Year 1° Semester
Category 1/

Course Outline:
This course starts with the basic concepts of work, energy and collisions between particles. The course then
covers the angular motion of bodies and moment of inertia, elasticity, fluid motion, laws of gravitation.

Course Objective:

Mechanics lies at the foundation of physics and along with an appreciation of the molecular structure of matter
exposes the student to the phenomenology of physics.

Course Pre/Co- requisite (if any) :

Detailed Syllabus
UNIT 1 8L

Transformation of scalars and vectors under Rotation transformation; Newton’s laws and its completeness in
describing particle motion, Cylindrical and spherical coordinates

Mechanics of a system of particles, conservation of laws of linear momentum, angular momentum and
mechanical energy, centre of mass and equation of motion, Constraints and degrees of freedom.

UNIT 2 8L

Potential energy function; F = - Grad V, Equipotential surfaces and meaning of gradient; Conservative and non-
conservative forces, curl of a force field; Central forces; Conservation of Angular Momentum and areal velocity;
Elliptical, parabolic and hyperbolic orbits

UNIT 3 6L

Non-inertial frames of reference; Rotating frames of reference, Coriolis force; Applications: Weather systems,
projectile motion

UNIT 4 8L

Harmonic oscillator; Damped harmonic motion — over-damped, critically damped and lightly-damped oscillators;
Forced oscillations and resonance, Kater’s Pendulum and bar pendulum

UNIT5 8L

Rotation of rigid body, Moment of Inertia, Torque, angular momentum, kinetic energy of rotation, Theorems of
perpendicular and parallel axis, Moment of Inertia of rectangular rod, spherical and cylindrical bodies.
Acceleration of a body moving on horizontal and inclined plane. Moment of inertia of Fly Wheel.

UNIT 6 6L

Elastic constants- Introduction and relationship between elastic constants, Cantilever, Beam, Bending of beam,
Twisting of a cylindrical body.

Learning Outcome

At the end of the course, the student can :
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

CO1. To know Newton’s laws of motion, potentials, conservation of energy, momentum and angular momentum,
and be able to apply them to projectiles, circular motion, and gravity

CO2. Demonstrate an understanding of intermediate mechanics topics such as co-ordinate transformations,
oscillatory motion, gravitation etc.

CO3. Demonstrate rigid body and rotational dynamics using the concept of angular velocity and momentum.

CO4. Understand the concept of non-inertial frames of reference, coriolis and centripetal accelerations and their
applications.

Text book [TB]:
1. Mechanics — D.S. Mathur, S. Chand & Co., 2012.
2. Introduction to Mechanics — D.Kleppner& R.Kolenkow, Cambridge University Press, 2017

Reference books [RB]:
1. Analytical Mechanics, G.R. Fowles and G.L. Cassiday., Cengage Learning India Pvt. Ltd., 2006

2. Introduction to Special Relativity, R. Resnick, John Wiley and Sons, 2007
3. Principles of Mechanics — J.L. Synge & B.A. Griffiths, Andesite Press, 2015

SR.NO. LIST OF EXPERIMENTS
1 To measure internal diameter, external diameter and depth of a vessel using vernier calipers
2 To measure density of a wire using screw gauge.
3 To determine the Moment of Inertia of a Flywheel
4 To determine Coefficient of Viscosity of water by Capillary Flow Method (Poiseuille’s method)
5 To determine the Modulus of Rigidity of a Wire by Maxwell’s needle
6 To determine the elastic Constants of a wire by Searle’s method
7 To determine the value of g using Bar Pendulum
8 To measure the Young’s Modulus using Bending of Beam
9 To determine the value of g using Kater’s Pendulum
10 To determine the moment of inertia of a body using Torsion pendulum
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Subject PY103 SbeeCt Waves and Optics and Introduction to Quantum Mechanics
Code Title
. Subject .
LTP 3-1-2 Credit 5 uc Year 1° Semester
Category 1/

Course Outline:
This course develops a strong background of simple harmonic motion, their superposition, wave motion,
interference and diffraction, lasers, semiconductors, and introduction to quantum mechanics.

Course Objective:

The objective of this course is to develop a fundamental basis of waves, optical phenomenon, concepts of
guantum mechanics and semiconductor physics which the engineering students can apply to their respective
area of specialization.

Course Pre/Co- requisite (if any) : no pre-requisite

Detailed Syllabus

Unit 1: Waves 6L
Mechanical and electrical simple harmonic oscillators (characteristics and energy), damped harmonic oscillator,
forced mechanical and electrical oscillators, impedance.

Unit 2: Non-dispersive transverse and longitudinal waves 8L
Transverse wave on a string, the wave equation on a string, harmonic waves, reflection and transmission of
waves at a boundary, standing waves and their eigen frequencies, longitudinal waves and the wave equation for
them, acoustics waves (Newton formula and Laplace correction).

Unit-3: Wave Optics 10L
Huygens’ principle, superposition of waves and interference of light by wave front splitting and amplitude
splitting; Young’s double slit experiment, fringes with white light, interference in parallel thin films, Newton’s
rings, Fraunhofer diffraction from a single slit & N- slits, Rayleigh criterion for limit of resolution and its
application to vision; Diffraction gratings and their resolving power.

Unit- 4: Lasers 6L
Einstein’s theory of matter radiation interaction and A and B coefficients; amplification of light by population
inversion, components of LASER and pumping methods (in brief), different types of lasers: gas lasers (He-Ne),
solid-state laser (ruby)

Unit- 5: Introduction to Quantum Mechanics 10L

Wave nature of particles, Phase velocity, wave-packet and group velocity, Uncertainty principle and its
applications, time-dependent and time-independent Schrodinger equation, physical significance of wave
function., Solution of stationary-state Schrodinger equation for one dimensional problem—particle in a
box,potential barrier.

Learning Outcome
At the end of the course, the student will be able to:

CO1. To acquire skills allowing the student to identify and apply formulas of optics and wave physics using course
literature.

CO2.To be able to identify and illustrate physical concepts and terminology used in optics and to be able to
explain them in appropriate detail.

CO3. To be able to make approximate judgments about optical and other wave phenomena when necessary.
COA4. To acquire skills allowing the student to organize and plan simpler laboratory course experiments and to
prepare an associated oral and written report.
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

CO5. To have basic knowledge of Quantum Mechanics and Semiconductors.

Text book [TB]:

The physics of vibrations and waves, H. J. Pain, Wiley, 2008

Optics , Ajoy Ghatak, , McGraw Hill Education, 2017.

Solid State Electronic Devices, B.G. Streetman, Prentice Hall of India, 2015.
Quantum mechanics, D. J. Griffiths, Pearson Education, 2015.

PwnNE

Reference books [RB]:
4. Optics, E. Hecht, Pearson Education, 2008.
5. Principles of Lasers, O. Svelto, Springer Science & Business Media, 2010.
6. Semiconductor Physics and Devices, D. A. Neamen, Times Mirror High Education Group, Chicago, 2017.

SR.NO. LIST OF EXPERIMENTS

1 (a) To determine wavelength of sodium light using Newton’s Rings.

(b) To determine the refractive index of a liquid using Newton’s Rings.

2 To determine wavelength of sodium light using Fresnel’s Biprism.
3 (a) To determine wavelength of prominent lines of mercury using plane diffraction
grating.

(b) To determine the dispersive power of a plane transmission diffraction grating.

4 To determine the specific rotation of cane sugar solution using bi-quartz polarimeter
5 To study the diffraction pattern of Single slit and hence determine the slit width.
6 (a) To verify cosine square law (Malus Law) for plane polarized light.

(b) To study the nature of polarization using a quarter wave plate.

7 To study the variation of refractive index of the material of the prism with wavelength

and to verify Cauchy’s dispersion formula

8 (a) To study photoelectric effect and determine the value of Planck’s constant.

(b) To verify inverse square law using photocell.

9 To determine the frequency of AC mains using sonometer.

10 To determine the frequency of AC mains or of an electric vibrator by Melde’s
experiment

11 To measure the numerical aperture (NA) of an optical fiber.
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Course Structure of B.Tech. - Mechanical Engineering
Applicable from 2019-23

Subject Subject . .
Code PY104 Title Introduction to Electromagnetic Theory
LTP 312 | Credit |5 Subject |, Year |1 | Semester
Category 1/

Course Outline:

The course develops a strong base on electrostatics and magnetostatics, Faraday’s Laws, Displacement current,
Electromagnetic waves

Course Objective:

To teach students the effects of electric charges at rest and in motion. Both positive and negative charges
produce force field which is called “electric field”. Moving charges produce current, which gives rise to another
force field called “magnetic field”. The electromagnetic theory studies the behavior of the electric and magnetic
fields.

Course Pre/Co- requisite (if any) : no pre-requisite

Detailed Syllabus

Unit 1: Electrostatics in vacuum 9L
Calculation of electric field and electrostatic potential for a charge distribution; Divergence and curl of
electrostatic field; Gauss law and its applications, Laplace’s and Poisson’s equations; Practical examples like
Faraday’s cage and coffee-ring effect; energy of a charge distribution and its expression in terms of electric field.

Unit 2: Electrostatics in a linear dielectric medium 7L
Electrostatic field and potential of a dipole. Bound charges due to electric polarization; Electric displacement;
gauss law in dielectrics; Polarization vector, solving simple electrostatics problems in presence of dielectrics —
Point charge at the centre of a dielectric sphere, charge in front of a dielectric slab, dielectric slab and dielectric
sphere in uniform electric field. Energy in dielectrics system

Unit 3: Magnetostatics 9L
Electric current and current density, magnetic force, continuity equation, Bio-Savart law and its
applications(straight wire and solenoid), Divergence and curl of static magnetic field; Ampere circuital law and its
applications( wire, solenoid & toroid), current loop as magnetic dipole and dipole moment, Para, dia and ferro
magnetic materials (properties only)

Unit- 4: Faraday’s law 6L
Faraday’s law in terms of EMF produced by changing magnetic flux; equivalence of Faraday’s law and motional
EMF; Lenz’s law; Electromagnetic breaking and its applications; Differential form of Faraday’s law expressing curl
of electric field in terms of time-derivative of magnetic field and calculating electric field due to changing
magnetic fields in quasi-static approximation; energy stored in a magnetic field.
Unit- 5: Displacement current, Magnetic field due to time-dependent electric field and Maxwell’s equations

9L
Concept of displace current, Modifying equation for the curl of magnetic field to satisfy continuity equation; and
magnetic field arising from time-dependent electric field; Maxwell’s equation in integral and differential form in
vacuum and non-conducting medium; transverse nature of EM wave, Wave equation in free space, Wave
propagation in conducting medium and non-conducting medium & skin depth, Flow of energy and Poynting
vector.

Learning Outcome

Having successfully completed this course, the student will be able to demonstrate knowledge and
understanding of:

CO1. The use of Coulomb's law and Gauss' law for the electrostatic force

CO2. The relationship between electrostatic field and electrostatic potential

CO3. The use of the Lorentz force law for the magnetic force
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COA4. The use of Ampere's law to calculate magnetic fields
CO5. The use of Faraday's law in induction problems
CO6. The basic laws that underlie the properties of electric circuit elements

Text book [TB]:
1. Introduction to Electrodynamics, David Griffiths, PHI Learning, 2012.

Reference books [RB]:
1. Physics, Halliday and Resnick, Wiley, 2013.
2. Electricity, Magnetism and Light, W. Saslow, Academic Press, 2002.

SR.NO. LIST OF EXPERIMENTS (ANY TEN)

1 Identification of various electronic components.

2 Use of multimeter for testing diodes, LEDs, transistors and measurements of resistance, capacitance,
inductance, dc voltage, dc current, ac voltage, ac current and frequency of ac mains.

3 Charging and discharging of capacitor through resistance and determination of time constant.

4 To determine the specific resistance of a given wire using Carey Foster’s bridge.

5 To verify Stefan’s law by electrical method.

6 To study the variation of magnetic field with distance along the axis of a current carrying coil and
determination of radius of the coil.

7 To calibrate the given voltmeter using potentiometer.

8 To calibrate the given ammeter using potentiometer.

9 To determine the band gap of a semiconductor p-n junction.

10 To determine the resistance of a sample using four probe method.

11 To determine the band gap of semiconductor using four probe method.

12 To determine a unknown resistance using Wheatstone bridge.
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Subject Subject . . .
Code ME103 Title Engineering Graphics
LTP 003 |credit |15 | Sublect Year |1 |Semester
Category 1/

Course Outline:

Course Objective:
The objectives of this course are to enable students to acquire and use engineering graphics skills as a means of
accurately and clearly communicating ideas, information and instructions for technical communication.

Course Pre/Co- requisite (if any):

Detailed Syllabus

UNIT 1: Introduction to Engineering Graphics

Introduction to Engineering Drawing covering, Principles of Engineering Graphics and their significance, usage of
Drawing instruments, lettering, Involutes; Scales Plain, Diagonal

UNIT 2: Projection of Points and Planes

Orthographic Projections covering, Principles of Orthographic Projections, Projections of Points and lines inclined
to both planes; Projections of planes inclined Planes

UNIT 3: Projection of Solids

Projections of solids in simple position, projections of solids with axes inclined to one reference plane and parallel
to other. Projections of solids with axes inclined to both of the reference plane

UNIT 4: Section of Solids and Development of Surfaces

Sections and Sectional Views of Right Angular Solids covering, Prism, Cylinder, Pyramid, Cone, Development of
surfaces of Right Regular Solids - Prism, Pyramid, Cylinder and Cone

UNIT 5: Isometric Projection and Auto CAD

Isometric Projections, Freehand Sketching, Simple and compound Solids, Conversion of Isometric Views to
Orthographic Views (simple machine components according to first angle projection method), Basic AutoCAD
commands & its applications

Learning Outcome

At the end of the course, the student will be able to:
CO1: Be able to use Engineering Drawing Skills as a means of accurately and clearly communicating ideas,
information and instructions.
CO2: Acquire requisite knowledge, techniques and attitude for advanced study of engineering drawing.
CO3: Comprehend and draw a simple engineering drawing primarily in first angle Orthographic projections.
CO4: To create section views of simple engineering objects
CO5: To understand basic AutoCAD commands and appreciate the need of AutoCAD over Manual Drafting.
Text book [TB]:
1. N. D. Bhatt and V.M. Panchal, “Engineering Drawing”, Charotar Publishing House Pvt. Ltd., 53™ edition,
2016 reprint.
2. P.S.Gill, “Engineering graphics”, S. K. Kataria& Sons, 13" edition, 2016
Reference Books [RB]:

1. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication

2. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson Education.

3. Narayana, K.L. & P Kannaiah (2012), Text book on Engineering Drawing, Scitech Publishers

4. D.M. Kulkarni, A.P. Rastogi, A.K. Sarkar, “Engineering Graphics with AutoCAD” , PHI Learning Pvt. Ltd., Ist
edition, 2009.

5. (Corresponding set of) CAD Software Theory and User Manuals
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Subject Subject . . .
Code MA102 Title Engineering Mathematics-II
LTP 310 | Credit |4 Subject | ;¢ Year |1t | Semester
Category 1/

Course Outline:

Course Objective:

The objective of the course is to introduce the fundamentals in Matrices and Linear Algebra, Solving Ordinary
Differential Equations, Convergence of an Infinite Series, Laplace Transform and Fourier Series relevant to
engineering applications.

Course Pre/Co- requisite (if any):

UNIT 1: Linear Algebra

Matrices, Elementary row and column operations, row reduced echelon form, rank of a matrix, invertible
matrices. Consistency and solution of a system of linear equations. Linear dependence and independence of
vectors, Vector space and its basis, Matrix transformation, Rank-Nullity theorem, Eigen-values and eigen-vectors,
Similar matrices, Cayley—Hamilton theorem and its applications. Diagonalization of matrices.

UNIT 2: Differential Equations

Methods of solving differential equations of first order and first degree, Bernoulli equation, Wronskian, Solutions
of linear differential equations of higher order with constant coefficients, Cauchy-Euler linear differential
equation, Solution of second order linear differential equation with variable coefficients, Method of variation of
parameters. Solution of simultaneous linear differential equations of first order.

UNIT 3: Infinite Series

Introduction to sequences and series, Convergence and divergence, Series of positive terms, Comparison test,
Cauchy’s integral test, D’Alembert’s ratio test, Cauchy’s root test, Raabe’s test, Logarithmic test, Alternating
series, Leibnitz test.

UNIT 4: Fourier Series

Periodic functions, Fourier series of Periodic functions, Euler’s formulae, Functions having arbitrary period,
Change of intervals, Even and odd functions, Half range sine and cosine series

UNIT 5: Laplace Transform

Laplace Transform, Existence theorem, Properties of Laplace transform, Laplace transform of derivatives and
integrals, Laplace Transform of Periodic functions, Unit Step function and Error Function, Dirac- Delta function.
Inverse Laplace transform and their properties, Convolution theorem, Applications of Laplace Transform to solve
linear differential equations pertaining to engineering problems.

Learning Outcome

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

COL1. Equip the students to deal with advanced level of mathematics and applications.

CO2. Familiarity with fundamental tools of Matrices and Linear Algebra, Ordinary Differential Equations, Infinite
Series, Laplace Transforms and Fourier Series.

CO03. Use of tools to solve engineering applications.

Text book [TB]:

1. R. K. JainandS. R. K. lyenger, Advanced Engineering Mathematics, 2nd Edition, Narosa Publishing
House, New Delhi, India, 2014.
2. E.Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, U.K., 2006.

Reference Books [RB]:

1. B.S. Grewal, Higher Engineering Mathematics, 42nd Edition, Khanna Publications, New Delhi, India, 2012.
2. B.V.Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.
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Subject Subject . . .
Code CH101 Title Engineering Chemistry
LTP 312 | Credit |5 Subject |, Year |1 | Semester
Category 1/11

Course Outline:

Course Objective:

The objectives of this course are to provide a summary on water chemistry, water treatment, green chemistry
and synthetic chemistry. The course intends to provide an overview of the working principles, mechanism of
reactions and application of the building blocks like batteries, fuel cells, polymers and an overview of surface
coatings in order to protect the metal

Course Pre/Co- requisite (if any):

UNIT 1: Water Treatment and Analysis

Standards for drinking water, Water Quality parameters, Determination of alkalinity of water, Hardness of water:
Units and determination. Demineralization of water.

Softening of water: Lime soda Process, lon exchange process, Zeolite process and RO process. Internal
conditioning methods: Carbonate conditioning, Phosphate conditioning, Colloidal conditioning, Calgon
conditioning. Desalination of brackish water. Numerical Problems based on all these parameters.

UNIT 2: Electrochemistry & Corrosion

Electrochemical cell, Electrode potential & EMF of a Galvanic cell, Nernst Equation, Migration of ions, Transport
number, Determination of Transport number by Hittorf's method, Conductometric titrations, Types of electrode:
Calomel and glass electrode, Liquid junction potential.

Corrosion and its economic aspects, Types of corrosion: Galvanic, Erosion, Crevice, Pitting, Waterline, Soil,
Microbiological. Theories of corrosion: Acid, Direct Chemical attack, Electrochemical. Corrosion prevention by
metallic, organic/inorganic coatings and corrosion inibitors

UNIT 3: Polymers & Biomolecules

Introduction; Classification of Polymers; Functionality; Mechanism of Polymerization; Plastics; Individual
Polymers; LDPE, HDPE, PVC, Polystyrene, Bakelite, Teflon, PMMA, PET, Nylon-6, Rubbers (BUNA-S and BUNA-N);
Specialty Polymers (Conducting Polymers, Silicones and Polycarbonates), Structural and functional attributes of
cell and cell organelles; Biomolecules (Proteins, Carbohydrates, Lipids, Enzymes, Nucleic acids)

UNIT 4: Fuels, Battery& Lubrication
Classification of fuels, Calorific value, Cetane number, Octane number, Comparison of solid, liquid and gaseous
fuel, properties of fuel, Biofuels, Power alcohol and synthetic petrol, Battery, Metal-air battery, Lithium and
nickel battery. Introduction of Lubricants, Functions of Lubricants, Classification of lubricants, Mechanisms of
Lubrication, Properties of Lubricants.

UNIT 5: Green Chemistry & Nano Chemistry

Emergence of green chemistry, Twelve principle of green chemistry, use of alternative feedstock (biofuels), Use
of innocuous reagents, use of alternative solvents, design of safer chemicals, designing alternative reaction
methodology, minimizing energy consumption. Introduction to Nano chemistry, properties of Nano materials,
preparation of nanomaterial, self-assembly, Different Nano materials, Applications of Nano materials

Learning Outcome

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

CO1: To understand about the treatment of water, sewage water and hardness related calculation

CO2: An overview of surface coatings in order to protect the metal.

CO3: An ability to identify and formulate polymers and have a knowledge of various polymers like polythene,
PVC, PS, Teflon, Bakelite, Nylon which have engineering applications. To gain acquaintance regarding
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application in engineering.
CO4: An overview of the working principles, mechanism of reactions and application of the building blocks
batteries, fuel cells,

CO5: An ability to handle various instruments like spectroscope, flame photometer etc. Have a knowledge of
synthesizing Nano materials and their applications in industry. Know the properties of Fuels and Lubricants. Have

a scope in the area of Material Chemistry.

Text book [TB]:

5.
6.

Engineering Chemistry by Shikha Agarwal. Cambridge University Press Edition 2015.
Engineering Chemistry by S. Vairam & Suba Ramesh. Wiley India Pvt. Ltd. 2014.

Reference books [RB]:

7.
8.
9.

10.
11.
12.
13.
14.

Environmental Chemistry by Stanley E. Manahan. CRC Press Taylor and Francis.
Organic Chemistry by Morrison and Boyd. Pearson.

Physical Chemistry by Atkins. Oxford University Press.

Concise Inorganic Chemistry by J.D. Lee. Oxford University Press.

Basic Biotechnology by S Ignacimuthu. Tata Mcgraw-Hills

Spectroscopy by Silver Stein. Pearson.

Nano: The essentials by T. Pradeep. McGraw Hill Education.

Biochemistry by Stryer Lubert. Mcmillan learning. 2015.

List of Experiments:

1.

©ENOU A WN
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11.
12.

Determination of alkalinity in the given water sample.

Estimation of temporary and permanent hardness in water sample using EDTA as standard solution.
To determine the percentage of available chlorine in bleaching powder.

To determine the chloride content in the given water sample by Mohr’s method
Determination of iron content in the given ore by using External indicator

To determine the Dissolved Oxygen in a given water sample.

To determine the strength of unknown acid pH-metrically

To analyze the coal sample by proximate analysis.

To determine the Flash and Fire point of a fuel sample.

To determine the Viscosity of a lubricant by redwood viscometer.

To determine the rate constant and order of reaction

To determine the strength of a given solution conductometrically
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Subject Subject . . .
Code ME105 Title Engineering Mechanics
. Subject .
LTP 2-1-2 Credit 4 uc Year 1° Semester
Category 1/

Course Outline:

Course Objective:

The objectives of this course is to learn basics concepts of engineering mechanics and increase the ability to solve
problems involving forces, loads and moments and to know their applications in allied subjects

Course Pre/Co- requisite (if any):

Detailed Syllabus

UNIT 1: Introduction to Engineering Mechanics

Basic idealizations - Particle, Continuum and Rigid body; Newton's laws of Force and its characteristics, types of
forces-Gravity, Lateral and its distribution on surfaces, Classification of force systems, Principle of physical
independence, superposition, transmissibility of forces, Introduction to Sl units.

Couple, Moment of a couple Characteristics of couple, Moment of a force, Equivalent force - couple system;
Numerical problems on moment of forces and couples, on equivalent force - couple system.

UNIT 2: Equilibrium of forces

Equilibrium of forces - Definition of Equilibrant; Conditions of static equilibrium for different force systems,
Lami's theorem; Numerical problems on equilibrium of coplanar — concurrent and non-concurrent force systems
Application- Static Friction in rigid bodies in contact, Types of friction, Laws of static friction, Limiting friction,
Angle of friction, angle of repose; Impending motion on horizontal and inclined planes; Numerical Problems on
single and two blocks on inclined planes, ladder and wedge friction.

UNIT 3: Analysis of Plane truss and Beam

Support Reaction in beams: Types of beams, Types of Loads and Supports, statically determinate beams,
Numerical problems on support reactions for statically determinate beams with Point load (Normal and inclined)
and uniformly distributed and uniformly varying loads and Moments.

Plane Truss: Perfect and imperfect truss Assumptions and Analysis of Plane Truss by Method of joints and
Method of section.

UNIT 4: Center of Gravity and Centroids

Introduction to the concept, Centroids of line and area, Centroids of basic geometrical figures, computing
Centroids for—T, L, |, and full/quadrant circular sections.

UNIT 5: Kinetics of Particle

Newton’s law of motion; Motion of bodies in Rectangular coordinates; D’Alembert’s Principle.

Learning Outcome

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

CO1. Identify principles of mechanics to be used for solving real life engineering problems.

CO2. Apply basic Engineering concepts based on force, shape and dimension for selection of material
CO3. Comprehend the action of Forces, Moments and other loads on systems of rigid bodies.

COA4. Compute the reactive forces and the effects that develop as a result of the external loads.

CO5. Express the relationship between the motions of bodies.

Text book [TB]:

3. Engineering Mechanics by S.S. Bhavikatti, New Age International Publisher, New Delhi, 3rd edition 2009.
4. Engineering Mechanics-Statics and Dynamics by A Nielson, Tata McGraw Hill Education Private Ltd, New
Delhi, 2009.
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Reference Books [RB]:

1. Hibler and Gupta (2010),Engineering Mechanics (Statics, Dynamics) by Pearson Education
2. Beer FP and Johnson ER, “Mechanics for Engineers- Dynamics and Statics”- 3rd SI Metric edition, Tata
McGraw Hill. - 2008
5. Shames IH, “Engineering Mechanics — Statics & Dynamics”- PHI
List of Experiments:
1. Study of different types of beam.
Calculation and Verification of forces in truss elements.
Calculation and verification of equilibrium condition on beam model.
Calculation to find the redundant force in a truss.
Mechanical advantage over pulley arrangement.
Determining the coefficient of friction.
Optional Tensile Strength
Optional Hardness Measurement

PNV EWN
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Subject Subject .
Code ME104 Title Workshop Practice
. Subject st
LTP 0-0-2 Credit uc Year 1 Semester
Category 1/

Course Outline:

Course Objective:
Ability to prepare simple objects using machines and machine tools to make students aware of fundamental
operations of manufacturing an engineering component, enhance visualization and motivate them to innovate

Course Pre/Co- requisite (if any):

UNIT 1: Machine Shop

To make a machined-component using lathe with mild steel round bar or hexagonal bar

Comprising of common turning operations with reference to drawing given in the manual.

Any one of the following jobs

Jobs: Hex Bolt, Axle for cycle wheel, Jig Bush, a typical turning specimen.

UNIT 2: Sheet metal Shop

To make a sheet metal component with galvanized iron sheet as per the drawing provided in the manual having
spot welding joint.

Any one of the following jobs

Jobs: Square tray, Scoop, Funnel

Fitting Shop

To make a joint using fitting tools with mild steel flats, round bars or square bars as per the drawing provided in
the manual.

UNIT 3: Welding Shop- Arc Welding

To prepare a welding joint with mild steel flat using Manual Metal Arc welding machine according to the drawing
provided in the manual.

Any one of the following jobs

Jobs: Lap joint, Butt joint, Fillet/Corner joint

Gas & Spot Welding

To observe the demonstration of making a Lap joint/Butt joint with mild steel sheet using oxyacetylene flame as
per the drawing provided in the manual. To perform the spot welding operation on G.I. sheet

UNIT 4: Carpentry Shop

To make a wooden joint with soft wood as per the drawing provided in the manual.

Any one of the following jobs

Jobs: T-Lap joint, Dove tail joint, Mortise & Tendon joint, Bridle joint.

UNIT 5: Foundry Shop

Introduction to foundry process like melting of metals, mould making, casting process and use of patterns to
prepare of a component and significance of foundry.

Demo of mould preparation

Minor Project:

To make a minor project by the students in batches comprising the operations performed in different shops

Learning Outcome

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

CO1: Have Capability to identify hand tools and instruments for machining and other workshop practices.
CO2: Obtain basic skills in the trades of fitting, carpentry, welding and machining

CO3: Acquire measuring skills, using standard workshop instruments & tools.

CO4: Gain eye hand co-ordination, enhance psycho motor skills and attitude.

Text book [TB]:
1. Acourse in Workshop Technology Vol | and Vol Il by Prof. B.S. RaghuwanshDhanpat Rai & Co.(P) Ltd.
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2. Elements of Workshop Technology Vol | and Vol Il by S.K. Hajara Choudhury ,A.K. Hajara Choudhury &
Nirjhar Roy ;Media Promoters & Publishers Pvt. Ltd, Mumbai
Reference Books [RB]:

1. WorkshopTechnology Part 1, Part2 & Part3 by W.A.J. Chapman;CBS Publishers & Distributors, New Delhi
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Subject Subject . .
Code CS105 Title Programming for Problem solving
LTP 3-0-4 | Credit |5 Sublect ;¢ Year |1 |Semester
Category 1/

Course Outline:

Course Objective:

The objective of the course is to make the students to understand the key hardware components in a modern
computer system and as to how the software is mapped to the hardware. The student shall also be able to learn
make the computer programs using C language by exploring the various features of C.

Course Pre/Co- requisite (if any):

Detailed Syllabus

UNIT 1: Introduction to Computer, Programming & algorithms

Introduction to components of a computer system (disks, memory, processor, where a program is stored and
executed, operating system, compilers etc.)

Idea of Algorithm: steps to solve logical and numerical problems. Representation of Algorithm:
Flowchart/Pseudocode with examples, From algorithms to programs; source code, variables (with data types)
variables and memory locations, Syntax and Logical Errors in compilation, object and executable code

UNIT 2: Arithmetic Expression, and Conditional statements, Loops

Expression:

Arithmetic, Logical , Relational expressions and precedence.

Loops & Branching: Writing and evaluation of conditionals and consequent branching, Iteration and loops.

UNIT 3: Arrays & Functions

Arrays: Arrays (1-D, 2-D), Character arrays and Strings.

Functions: functions (including using built in libraries), Parameter passing in functions, call by value, passing
arrays to functions: idea of call by reference.

Searching & Sorting: Searching, Basic Sorting Algorithms (Bubble, Insertion and Selection), Finding roots of
equations, notion of order of complexity through example programs (no formal definition required)

UNIT 4: Fuels, Battery& Lubrication

Recursion:

Recursion, as a different way of solving problems. Example programs, such as Finding Factorial, Fibonacci series,
Ackerman function etc.

Structure:

Structures, Defining structures and Array of Structures.

UNIT 5: Pointers & File handling

Pointers: Idea of pointers, Defining pointers, Use of Pointers in self-referential structures, notion of linked list.
File handling: different modes of opening a file in C, reading, writing from files.

Learning Outcome

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

CO1. To formulate simple algorithms for arithmetic and logical problems.

CO2. To implement conditional branching, iteration and recursion.

CO3. To decompose a problem into functions and synthesize a complete program using divide and conquer
approach.

COA4. To use arrays, pointers and structures to formulate algorithms and programs.

COS5. To apply programming to solve matrix addition and multiplication problems and searching and sorting
problems

Text book [TB]:
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1. Brian W. Kernighan and Dennis M. Ritchie, “The C Programming Language”, 2" edition 1988, Prentice
Hall of India.

List of Experiments:

1. Familiarization with programming environment.
Programming for Simple computational problems using arithmetic expressions.
Programming for Problems involving if-then-else structures.
Programming for Iterative problems e.g., sum of series.
Programming for 1-D Array manipulation.

Programming for Matrix problems, String operations.
Programming for Simple functions

Programming for Recursive functions.

. Programming for Pointers and structures.

10. Programming for File operations

11. Programming for solving Numerical methods problems

©oNOUAWN
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Subject CH201 Sul?ject Environmental Science
Code Title
. Subject nd
LTP 2-0-0 Credit 0 AC Year | 2 Semester d
Category 3

Course Outline:

Course Objective:

To impart basic knowledge about the environment and its allied problems and to develop an attitude of concern
for the environment. Further the course structure will create the awareness about environmental problems
among students and motivate the students to participate in environment protection and environment
improvement programs. The course aims to develop skills to help the concerned individuals in identifying and
solving environmental problems.

Course Pre/Co- requisite (if any):

Detailed Syllabus

UNIT 1: Basics of Environment and Natural Resources

Definition and Concept of Environment, Multidisciplinary nature of environmental studies. Scope and importance
of environmental studies, Need for public awareness, Environmental concerns and people. Introduction and
classification of natural resources. Energy Resources, Water Resources, Land Resources, Forest Resources, Food
Resources, Mineral Resources, Case studies related to over exploitation of resources and their impacts. Role of
an individual in conservation of natural resources, Sustainable lifestyles.

UNIT 2: Ecosystems

Definition and concept of ecology, Structure and Function of an Ecosystem, Energy Flow in Ecosystems,
Biogeochemical cycles (Nitrogen, Carbon, Phosphorus, Oxygen and Hydrological). Species interactions in
ecosystems. Ecological succession and ecological pyramids. Characteristic features of grassland, pond, desert and
forest ecosystems. Ecosystem services and conservation.

UNIT 3: Biodiversity and its conservation

Introduction and types of biodiversity. Bio-geographic classification of India, Value and significance of
biodiversity, Biodiversity at global, national and local levels, India: A mega-diversity nation, Biodiversity hotspots,
Threats to Biodiversity: Poaching and man-wildlife conflicts, IUCN Red Data Book and endangered & endemic
species of India. Biodiversity conservation strategies, Institutes and organizations.

UNIT 4: Environmental Pollutions

Introduction and Definition. Causes, consequences and control measures of: Air pollution, Water pollution, Noise
pollution, Nuclear pollution, Soil pollution, Thermal and Marine pollution. Solid waste management, Bio-medical
waste management. Disasters and its mitigation strategies, Global warming, Climate change, Acid rain, Ozone
depletion and Smog. Pollution case studies. Role of an individual in pollution prevention.

UNIT 5: Social Issues and Environment

Sustainable Development: Concept and importance, Environmental Impact Assessment (EIA), GIS, Remote
sensing. Water conservation and rain water harvesting. Resettlement and rehabilitation problems, Environmental
audit, eco-labeling and eco-friendly business. Environmental Legislation in India, Population explosion and its
impact on environment and human health, Value Education and environmental ethics.

Field work

e Visit to a local area to document environmental asset: river/forest/grassland/hill/mountain
e Visit to a local polluted site-Urban/Rural/Industrial/Agricultural

e Study of common flora and fauna.

¢ Study of a common ecosystem-pond, river, hill slopes, etc.
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Learning Outcome

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

CO1. Demonstrate depleting nature of Environmental Resources and Ecosystem concepts.

CO2. Able to identify the structure and functioning of natural ecosystems.

CO03. Establish man-wildlife harmonious relationship.

COA4. Adapt to 3R (Reuse, Recovery, Recycle).ldentify the causes and control measures related to Pollutions.
CO 5. lllustrate and analyse various Case Studies related to Environmental issues and Env. Legislation.
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Text book [TB]:

1. Bharucha Erach, 2004. Textbook for Environmental Studies, University Grants Commission, New Delhi.
2. Kaushik A &Kaushik C P. 2007. Perspectives in Environmental Studies, New Age International Publ.
7. S.Deswal & A. Deswal 2015. A Basic Course in Environmental Studies. Dhanpat Rai & Co.
Reference books [RB]:
1. Miller T.G. Jr. 2002. Environmental Science, Wadsworth Publishing Co. (TB).
2. De A.K.1996. Environmental Chemistry, Wiley Eastern Ltd.
3. Sharma, P.D. 2005. Ecology and environment, Rastogi Publication.
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Subject HS244 Sul?ject Indian Constitution
Code Title
. Subject nd
LTP 2-0-0 Credit 0 AC Year | 2 Semester d
Category 3

Course Outline:

Course Objective:
To familiarize the students with the features of the Indian Constitution
To provide a knowledge of their constitutional rights

Course Pre/Co- requisite (if any):

Detailed Syllabus

UNIT 1: Introduction

Constitution- meaning of the term, basic features Indian Constitution: Sources and constitutional history.
Features: Citizenship, Preamble, Fundamental Rights and Duties, Directive, Principles of State Policy, debates on
Fundamental Rights and Directive

UNIT 2: Union Government and its Administration

Structure of the Indian Union: Federalism, Centre- State relationship. President: Role, power and position, PM
and Council of ministers, Cabinet and Central Secretariat, Lok Sabha, Rajya Sabha. Institutional Functioning:
Prime Minister, Parliament and Judiciary, Power Structure in India: Caste, class and patriarchy

UNIT 3: State Government and its Administration

Governor: Role and Position, CM and Council of ministers, State Secretariat: Organization, Structure and
Functions

UNIT 4: Local Administration

District’s Administration head: Role and Importance, Municipalities: Introduction, Mayor and role of
Elected,Representative, CEO of Municipal Corporation. Pachayati raj: Introduction, PRI: Zila Pachayat, Elected
officials and their roles, CEO Zila Pachayat: Position and role, Block level: Organizational Hierarchy (Different
departments), Village level: Role of Elected and Appointed officials, Importance of grass root democracy

UNIT 5: Election Commission

Election Commission: Role and Functioning, Chief Election Commissioner and Election Commissioners, State
Election Commission: Role and Functioning, Institute and Bodies for the welfare of SC/ST/OBC and women

Learning Outcome

At the end of the course, the student will be able to:
COL1. Enable the students to protect their rights

CO2. The students will be engaged in the political system of India

Text book [TB]:

1. Abbas, H., Kumar, R. & Alam, M. A. (2011) Indian Government and Politics. New Delhi: Pearson, 2011.
2. Chandhoke, N. & Priyadarshi, P. (eds.) (2009) Contemporary India: Economy, Society, Politics. New Delhi:
Pearson.
Reference books [RB]:
1. Chakravarty, B. & Pandey, K. P. (2006) Indian Government and Politics. New Delhi: Sage.
2. Chandra, B., Mukherjee, A. & Mukherjee, M. (2010) India After Independence. New Delhi: Penguin.
3. Singh, M.P. & Saxena, R. (2008) Indian Politics: Contemporary Issues and Concerns. New Delhi: PHI
Learning.
4. Vanaik, A. & Bhargava, R. (eds.) (2010) Understanding Contemporary India: Critical Perspectives. New
Delhi: Orient Blackswan.
Menon, N. and Nigam, A. (2007) Power and Contestation: India Since 1989. London: Zed Book.
Austin, G. (1999) Indian Constitution: Corner Stone of a Nation. New Delhi: Oxford University Press.
Austin, G. (2004) Working of a Democratic Constitution of India. New Delhi: Oxford University Press.
Jayal, N. G. & Maheta, P. B. (eds.) (2010) Oxford Companion to Indian Politics. New Delhi: Oxford
University Press.
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Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Subject Subject . . .
Code MA201 Title Engineering Mathematics-lll
. Subject nd
LTP 3-1-0 Credit SC Year | 2 Semester o
Category 3

Course Outline:

Course Objective:

Introduce the fundamentals in Complex variable. Solving Partial Differential Equations. Legendre polynomial of
first kind with properties. Bessel function of first kind and its properties.

Course Pre/Co- requisite (if any):

Detailed Syllabus

UNIT 1: Complex variable- |

Elementary functions, limit, continuity & differentiability, Analytic Functions; Cauchy — Riemann equations,
Harmonic functions, Line integral in the complex plane, Cauchy’s Integral theorem, Cauchy’s Integral formula for
derivatives of analytic function.

UNIT 2: Complex Variables -l
Power series, Taylor’s series, Laurent’s series, Poles, Zeros, Singularities, Residue Theorem, Evaluation of real

2r ©
I f (cos ,sin 8)do j f (x)dx
integrals of the type © and - .

UNIT 3: Special Functions

Series solution of ODE of 2" order with variable coefficient with special emphasis to Legendre and Bessel
differential equation by Frobenious method, Legendre polynomial of first kind, Bessel function of first kind and
their properties.

UNIT 4: Fourier Transform & Z-transform

Fourier integral, Fourier transform, Fourier sine and cosine transforms, Linearity, Scaling, frequency shifting and
time shifting properties, Convolution theorem and its application.

Z — Transform, Properties of Z-transforms, Convolution of two sequences, Inverse Z-transform, Solution of
difference equations.

UNIT 5: Partial differential equations and its Applications

Introduction to partial differential equations; Linear partial differential equations with constant coefficients of
second order and their classification; Method of Separation of Variables for solving Partial Differential Equations,
One-Dimensional Wave Equation, One Dimensional heat equation.

Learning Outcome

At the end of the course, the student will be able to:
CO1. Familiarity with methods of solving partial differential equations.

CO2. Learn differentiation and Integration of complex functions.
CO3. Solving real integrals with complex integration.
COA4. Learn Fourier and Z-transform rules with applications.

Text book [TB]:
1. J.W.Brown & R. V. Churchill: Complex Variables & Applications, 9th edition, McGraw-Hill, 2013.
2. R. K. Jain & S. R. K. lyenger, Advanced Engineering Mathematics, 2nd Edition, Narosa Publishing House,
New Delhi, India, 2014.
Reference books [RB]:
1. B.S. Grewal, Higher Engineering Mathematics, 42th Edition, Khanna publication, New Delhi, India, 2012.
2. E.Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, U.K., 2006.
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Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Subject ME201 Sul?ject Basic Thermodynamics
Code Title
. Subject nd
LTP 3-1-0 Credit DC Year | 2 Semester o
Category 3

Course Outline:

Course Objective:

To learn about different governing laws of thermodynamics and their applications. To understand the concept of
energy as low and high grade and its use in exergy analysis. To evaluate the changes in properties of pure
substances in various processes.

Course Pre/Co- requisite (if any): Engineering Physics, Engineering Mathematics
Detailed Syllabus

UNIT 1: Introduction to thermodynamics

Fundamentals - System & Control volume; Property, State & Process; Exact & Inexact differentials; Work -
Thermodynamic definition of work; examples; Displacement work; Path dependence of displacement work and
illustrations for simple processes; electrical, magnetic, gravitational, spring and shaft work. Temperature,
Definition of thermal equilibrium and Zeroth law; Temperature scales; Various Thermometers

UNIT 2: First law of thermodynamics

Definition of heat; examples of heat/work interaction in systems- First Law for Cyclic & Non-cyclic processes;
Concept of total energy; Demonstration that energy is a property; Various modes of energy, Internal energy and
Enthalpy. First Law for Flow Processes - Derivation of general energy equation for a control volume; Steady state
steady flow processes including throttling; Examples of steady flow devices; Unsteady processes; examples of
steady and unsteady | law applications for system and control volume.

UNIT 3: Pure substances

Definition of Pure substance, Ideal Gases and ideal gas mixtures, Real gases and real gas mixtures,
Compressibility charts- Properties of two phase systems - Const. temperature and Const. pressure heating of
water; Definitions of saturated states; P-v-T surface; Use of steam tables Saturation tables; Superheated tables;
Identification of states & determination of properties, Mollier’s chart.

UNIT 4: Second law of thermodynamics and Entropy

Second law - Definitions of direct and reverse heat engines; Definitions of thermal efficiency and COP; Kelvin-
Planck and Clausius statements; Definition of reversible process; Internal and external irreversibility; Carnot
cycle; Absolute temperature scale. Clausius inequality; Definition of entropy; Demonstration that entropy is a
property; Evaluation of entropy for solids, liquids, ideal gases and ideal gas mixtures undergoing various
processes; Determination of entropy from steam tables- Principle of increase of entropy; lllustration of processes
in T-s coordinates; Definition of Isentropic efficiency for compressors, turbines and nozzles.

UNIT 5: Availability and Irreversibility

Irreversibility and Availability, Availability function for systems and Control volumes undergoing different
processes, Lost work, Exergy balance equation, and Exergy analysis.

Learning Outcome

At the end of the course, the student will be able to:
CO1: Apply energy balance to systems and control volumes, in situations involving heat and work interactions.

CO2: Evaluate changes in thermodynamic properties of pure substances.
CO3: Evaluate the performance of energy conversion devices.

CO4: Differentiate between high grade and low grade energies.

Text book [TB]:
1. Cengel, Y.A. and Boles, M.A., “Thermodynamics: An Engineering Approach”, 8th Ed 2017 Tata McGraw
2. Nag, P.K, Engineering Thermodynamics, Tata McGraw-Hill Publishing Co. Ltd. 2013

Reference books [RB]:
1. Sonntag, R. E, Borgnakke, C. and Van Wylen, G. J., Fundamentals of Thermodynamics, John Wiley& Sons.
2. Jones, J. B. and Duggan, R. E., Engineering Thermodynamics, Prentice-Hall of India
3. Moran, M. J. and Shapiro, H. N., Fundamentals of Engineering Thermodynamics, John Wiley and Sons.
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Course Structure of B.Tech. - Mechanical Engineering

Applicable from 2019-23

Subject ME202 Sul?ject Strength of Materials
Code Title
. Subject nd
LTP 3-1-0 Credit DC Year | 2 Semester o
Category 3

Course Outline:

Course Objective:

To understand the nature of stresses developed in simple geometries such as bars, cantilevers, beams, shafts,
cylinders and spheres for various types of simple loads.

Course Pre/Co- requisite (if any): Engineering Mechanics
Detailed Syllabus

UNIT 1: Stresses and strains

Simple stress and Strain: Hooke’s law; true and engineering stress -strain curves; , axial stress in varying cross
sections, volumetric strain, relation between elastic constants, thermal stress and strain.

Compound stress and strains: Introduction; state of plane stress; stress on an inclined plane; Principal stresses
and Principal planes; Mohr’s stress circle.

UNIT 2: Properties of Sections &Stresses in Beams

Properties of Sections: Centre of gravity and moment of inertia of commonly used cross sections (T- section, |
section, Channel section and circular and triangular section).

Stresses in Beams: Shear force and bending moment diagrams, bending stresses in beams; shear stresses in
beams.

Torsion of circular shaft: Torsion equation; shafts in series and parallel.

Combined Stresses: Combined bending and torsion; Combined bending and axial thrust.

UNIT 3: Deflections of Beams& Strain Energy

Deflections of Beams: Introduction; differential equation of the deflected beam; (cantilever and simply supported
beams) Macaulay’s method; Moment area method, Castigliano’s Theorem.

Strain energy: Concept and application.

UNIT 4: Columns, Struts and springs

Column and strut: Euler’s theory of buckling of column for different end conditions; limitations of Euler’s
Formula; Rankine’s Formula.

Springs: leaf springs, close coiled and open coiled helical springs with axial load. Springs in series and parallel
UNIT 5: Thin cylinders and Shells& Theories of failure

Thin cylinders and Shells: Hoop and axial stresses strain; volumetric strain. Joint efficiency.

Thick cylinders: Radial, axial and circumferential stresses in thick cylinders subjected to internal and external
pressures.

Theories of failure: Application to two dimensional (plane stress) cases.

Learning Outcome

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