Engineering Physics

SI. No. |Course Code Course Name L | T|P|C
1 CS101T |Data Structures and Algorithms 3 0 0|6
2 ME206T |Thermodynamics 3 0 0|6
3 MA109T |Linear Algebra and Differential Equations 3 1151019
4 PH102T |Electricity and Magnetism 2 1 01| 6
5 ME101L Hands on Engineering Laboratory 0 0 3|3
ME102T |Engineering Graphics 1510 3
CS101L |Data Structures and Algorithms Laboratory 0 0
CC NSO/NSS/NCC/NCA 0 02| 2
Second Semester Total Credits 37
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Engineering Physics

Title of the course
(L-T-P-C)

Data Structures and Algorithms
(3-0-0-6)

Pre-requisite
courses(s)

Exposure to Computer Programming

Course content

Introduction: data structures, abstract data types,analysis of algorithms.

Creation and manipulation of data structures: arrays,lists, stacks, queues, trees, heaps, hash
tables, balanced trees, tries, graphs. Algorithms for sorting and searching, order statistics,
depth-first and breadth-first search, shortest paths and minimum spanning tree.

Texts/References

1. Introduction to Algorithms, 3rd edition, by T. Cormen, C. Leiserson, R. Rivest, C. Stein,
MIT Pressand McGraw-Hill, 2009.

2. Data structures and algorithms in C++, by MichaelT. Goodrich, Roberto Tamassia, and
David M. Mount,Wiley, 2004.
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Engineering Physics

Title of the course |Thermodynamics
(L-T-P-C) (2-1-0-6)
Pre-requisite )

courses(s) Nil

Course content

Thermodynamic Systems, properties & state, process &cycle

Heat & Work: Definition of work and its identification, work done at the moving
boundary, Zeroth law,

Properties of pure substance: Phase equilibrium, independent properties, and
equations of state, compressibility factor, Tables of thermodynamic properties
& their use, Mollier Diagram First law: First law for control mass &
control volume for a cycle as well as for a change of state, internal energy &
enthalpy, Specific heats; internal energy, enthalpy & specific heat of ideal gases.
SS process, Transient processes.

Second Law of Thermodynamics: Reversible process; heat engine, heat pump,
refrigerator; Kelvin- Planck & Clausius statements ,Carnot cycle for pure
substance & ideal gas, Concept of entropy; the Need of entropy definition of
entropy; entropy of a pure substance; entropy change of a reversible &
irreversible processes; principle of increase of entropy, thermodynamic property
relation, corollaries of second law, Second law for control volume; SS &
Transient processes; Reversible SSSF process; principle of increase of entropy,
Understanding efficiency.

Irreversibility and availability: Available energy, reversible work &
irreversibility for control mass and control volume processes; second law
efficiency. Thermodynamic relations: Clapeyron equation, Maxwell relations,
Thermodynamic relation for enthalpy, internal energy, and entropy, expansively
and compressibility factor, equation of state, generalized  chart  for
enthalpy.

Thermodynamic Cycles: Otto, Diesel, Duel and Joule Third Law of
Thermodynamics

Texts/References

1. Sonntag R., Claus B. & V. Wylen G, Fundamentals of Thermodynamics, John
Wiley, 2000.

2. G Rogers, YR Mayhew, Engineering Thermodynamics Work and Heat Transfer,
Pearson 2003

3. J.P Howell, PO. Bulkins, Fundamentals of Engineering Thermodynamics,
McGraw Hill, 1987

4. Y Cengal, M A Boles, Thermodynamics: An Engineering Approach, Tata
McGraw Hill, 2003.

5. Michael J. & H.N. Shapiro, Fundaments of Engineering Thermodynamics, John
Wiley, 2004.
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Engineering Physics

Title of the course

Electricity and Magnetism

(L-T-P-C) (2-1-0-6)
Pre-requisite )
courses(s) Nil

Course content

e Review of vector calculus: Spherical polar and cylindrical coordinates; gradient,
divergence and curl.

e Divergence and Stokes' theorems;

o Divergence and curl of electric field, Electric potential, properties of conductors;

e Poisson’s and Laplace’s equations, uniqueness theorems, boundary value problems,
separation of variables, method of images, multipoles.

e Polarization and bound charges, Gauss® law in the presence of dielectrics, Electric
displacement D and boundary conditions, linear dielectrics;

o Divergence and curl of magnetic field, Vector potential and its applications;

e Magnetization, bound currents, Ampere's law in magnetic materials, Magnetic field H,
boundary conditions, classification of magnetic materials;

e Faraday’s law in integral and differential forms, Motional emf, Energy in magnetic
fields, Displacement current, Maxwell’s equations,

e Electromagnetic (EM) waves in vacuum and media, Energy and momentum of EM
waves, Poynting’s theorem;
Reflection and transmission of EM waves across linear media.

Texts/References

—

Introduction to Electrodynamics (4th ed.), David J. Griffiths, Prentice Hall, 2015.
2. Classical Electromagnetism, J. Franklin, Pearson Education, 2005.
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Engineering Physics

Title of the course |Engineering Graphics
(L-T-P-C) 1.5-0-3-6

Pre-requisite
courses(s)

e Introduction to Engineering Graphics
a) Drawing sheet conventions
b) Lines, Lettering, Dimensioning and Scales
e Use of mini-draft and basic software skills for drafting
e Basic geometrical constructions
a) Perpendicular bisector, subdivision of lines and angles
b) Construction of regular polygonal shapes
¢) Finding center of an arc
e Curves in 2D — Conic sections, Cycloids, Spirals, Involutes
e Orthographic projections
Projection of points
Projection of straight lines
Projection of planes
Projection on auxiliary planes
Projection of solids
Sections of solid
Development of surfaces
Intersection of surfaces
Isometric and Oblique projections
Perspective projection

Course content

Textbook:

e N. D. Bhatt, Engineering Drawing, 54th Edition, Charotar Publishing House,
2023.

References:

e Narayana. K. L., and Kannaiah, P. E., Text Book on Engineering Drawing, 2nd
Edition, 2013, Scitech Publications, Chennai.

o Gopalakrishna K. R., Engineering Drawing Vol. I & II Combined.Subhas
Stores, 25th Edition, 2017
Basant Agrawal and C M Agrawal, Engineering Drawing, 3rd Edition,
McGraw-Hill, 2019.

Texts/References
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Engineering Physics

Title of the course
(L-T-P-C)

Hands on Engineering Laboratory
(0-0-3-3)

Pre-requisite
courses(s)

Course content

List of Experiments (Mechanical Workshop)

® To make a Square-fit from the given mid steel pieces (Fitting)

® To make a V-fit from the given mid steel pieces (Fitting)

® To make a rectangular tray as per required dimensions (Sheet Metal)
® To build a transition piece (Sheet Metal)

® To make a Butt joint using the given two M.S pieces (Arc welding)
® To make a lap joint using the given two M.S pieces (Arc welding)

® To build a pipeline using fittings for given flow circuit (Plumbing)
List of Experiments (Electrical Workshop)

® To control one lamp by a one switch with provision for plug socket with switch
control (Electrical wiring)

® To do stair case wiring (i.e. control of one lamp by two switches fixed at two
different places) (Electrical wiring)

® Measurement of hot and cold resistance of filament
® Improvement of Power Factor
® Calibration of Energy meter

® Measurement of Power using three ammeter/voltmeter method
List of Experiments (Electronics)

® Understanding breadboard, One-way traffic

e Introduction to Arduino and Buzzer

® Using Arduino speed measurement of motor/ glowing of LED
® Control of water level using Arduino

Line follower using Arduino

Texts/References

1. Elements of Workshop Technology Vol. 1 (2015), S. K. Hajra Choudhary, A. K.

Hajra Choudhary and Nirjhar Roy, Media Promoters and Publishers Pvt. Ltd.

2. W. A. J. Chapman, Workshop Technology, Vol. 1 (2006), Vol 2 (2007), and (1995),

CBS Publishers.
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Engineering Physics

Title of the course

Data Structures and Algorithms Laboratory

(L-T-P-C) (0-0-3-3)
Pre-requisite
courses(s) Exposure to Computer Programming (CS 102)

Course content

The laboratory course for CS 211 is based on creatingand manipulating various
data structures and implementation of algorithms.

Texts/References

1. Introduction to Algorithms, 3rd edition, by T. Cormen, C. Leiserson, R. Rivest,
C. Stein, MIT Pressand McGraw-Hill, 2009.

2. Data structures and algorithms in C++, by Michael T.Goodrich, Roberto
Tamassia, and David M. Mount, Wiley, 2004.
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Engineering Physics

Title of the course
(L-T-P-C)

Linear Algebra and Differential Equations
(3-1.5-0-9)

Pre-requisite
courses(s)

Course content

Linear Algebra: Vectors in R, notion of linear independence and dependence, linear span
of a set of vectors, vector subspaces of R", basis of a vector subspace. Systems of linear
equations, matrices and Gauss elimination, row space, null space, and column space, rank
of a matrix. Determinants and rank of a matrix in terms of determinants. Abstract vector
spaces, linear transformations, matrix of a linear transformation, change of basis and
similarity, rank-nullity theorem. Inner product spaces, Gram-Schmidt process, orthonormal
bases, projections and least squares approximation. Eigenvalues and eigenvectors,
characteristic polynomials, eigenvalues of special matrices (orthogonal, unitary, Hermitian,
symmetric, skew-symmetric, normal). Algebraic and geometric multiplicity,
diagonalization by similarity transformations, spectral theorem for real symmetric matrices,
application to quadratic-forms.

Differential Equations: Exact equations, integrating factors and Bernoulli equations.
Orthogonal trajectories. Lipschitz condition, Picard's theorem, examples on non-
uniqueness. Linear differential equations generalities. Linear dependence and Wronskians.

Dimensionality of space of solutions, Abel-Liouville formula. Linear ODE's with constant
coefficients, the characteristic equations. Cauchy-Euler equations. Method of undetermined
coefficients. Method of variation of parameters. Laplace transform generalities. Shifting
theorems. Convolution theorem.

Texts/References

1. H. Anton, Elementary linear algebra with applications (8th Edition), John Wiley
(1995).

2. G. Strang, Linear algebra and its applications (4th Edition), Thomson (2006)

3. S. Kumaresan, Linear algebra - A Geometric approach, Prentice Hall of India
(2000)

4. E. Kreyszig, Advanced engineering mathematics (10th Edition), John Wiley (1999)

5. W. E. Boyce and R. DiPrima, Elementary Differential Equations (8" Edition), John
Wiley (2005)
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