Computer Science & Engineering

B.TECH. PROGRAMME



FIRST YEAR

FIRST SEMESTER
A. Theory
SL No Code Subject Contacts Credit Points
Periods/ Week
L T P Total
1 HMTS1101 Business English 2 0 0 2 2
2 CHEM1001 Chemistry I 3 1 0 4 4
3 MATH1101 Mathematics I 3 1 0 4 4
4 ELEC1001 Basic Electrical Engineering 3 1 0 4 4
5 MECH1101 Engineering Mechanics 3 1 0 4 4
Total Theory 18 18
B. Laboratory
1 CHEM1011 Chemistry I Lab 0 0 3 3 2
2 ELEC1111 Basic Electrical Engineering Lab 0 0 3 3 2
3 MECH1012 Engineering Drawing 1 0 3 4 3
4. HTMS1111 Language Practice(Level 1) Lab 0 0 2 2 1
Total Practical 12 8
C. Sessional
2 | HMTS1121 | Extra Curricular Activity of o 2] 2 1
Total Sessional 2 1
Total of Semester 32 27
SECOND SEMESTER
A. Theory
SI. No Code Subject Contacts Credit
Periods/ Week Points
L T P Total
1. CSEN1201 Introduction to Computing 3 1 0 4 4
2. PHYS1001 Physics I 3 1 0 4 4
3. MATH1201 | Mathematics II 3 1 0 4 4
4, ECEN1001 Basic Electronics Engineering 3 1 0 4 4
5. MECH1201 | Engineering Thermodynamics and 3 1 0 4 4
Fluid Mechanics
Total Theory 20 20
B. Laboratory
1. CSEN1211 Introduction to Computing Lab 0 0 3 3 2
2. PHYS1011 Physics I Lab 0 0 3 3 2
3. ECEN1011 Basic Electronics Engineering Lab 0 0 3 3 2
4. MECH1011 Workshop Practice 1 0 3 4 3
Total Practical 13 9
Total of Semester 33 29




Sl. No

SI. No

SECOND YEAR
THIRD SEMESTER

A. Theory
Code Subject Contacts Credits
Periods/Week
CSEN 2101 Data Structures & Algorithms 3 1 4 4
CSEN2102 Discrete Mathematics 3 1 4 4
CSEN2103 Object Oriented Programming 3 1 4 4
ECEN2104 Digital Logic and Computer Organization 3 1 4 4
HMTS2001 Human Values & Professional Ethics 2 0 2 2
CHEM2001 Basic Environmental Engineering and Ecology 3 0 3 3
Total Theory 1 21
B. Practical
CSEN2111 Data Structures & AlgorithmsLab 0 3 3 2
CSEN2112 Software Tools 0 3 3 2
CSEN2113 Object Oriented Programming Lab 00 3 3 2
ECEN2114 Digital Logic & Computer Organization Lab 0 3 3 2
Total Practical 12 8
Total of Semester B3 29
FOURTH SEMESTER
A. Theory
Code Subject Contacts Credits
Periods/Week
PHYS2001 Physics IT 4
MATH?2201 Number Theory & Algebraic Structures 4
MATH2202 Probability & Numerical Methods 3
CSEN2201 Design & Analysis of Algorithms 4
CSEN2203 Computer Architecture 4
HMTS 2002 Indian Culture and Heritage 1
Total Theory 20
B. Practical
CSEN2213 Computer Architecture Lab 2
PHYS2011 Physics II Lab 2
MATH2212 Numerical Methods & Programming Lab 1
Total Practical 5
C. Sessional
| HMTS2011 | Language Practice Lab (Level 2) b 0 | 2
Total Sessional 2
Total of Semester 27




THIRD YEAR

FIFTH SEMESTER

A. Theory
Sl. No Code Subject Contact Credits
Periods/W
eek
L T P
CSEN3101 Formal Language & Automata Theory 3 1 0 U 4
CSEN3102 Database Management Systems 3 1 0 4 4
CSEN3103 Operating Systems 3 1 0 4 4
AEIE3105 Microprocessors & Microcontrollers 3 1 0 o 4
HMTS3101 Economics for Engineers 3 0 0 B 3
Total Theory 19 19
B. Practical
CSEN3112 Database Management Systems Lab 0 0 3 B 2
CSEN3113 Operating Systems Lab 0 0 3 B 2
CSEN3114 System Administration Lab 0 0 3 B 2
CSEN3115 Algorithm Implementation Lab 0 0 3 B 2
AEIE3115 Microprocessors & Microcontrollers Lab 0 0 3 ¢] 2
Total Practical 15 10
Total of Semester 34 29
SIXTH SEMESTER
A. Theory
Sl.. No Code Subject Contact Credits
Periods/
Week
L T P
CSEN3201 Computer Networks 3 1 0 4 4
CSEN3202 Software Engineering 3 1 0 3 3
CSEN3280 to Elective I 3 0 0 3
CSEN3283
HMTS3201 Principles of Management 2 0 0 ] 2
ELEC3001 Circuit Theory 3 1 0 4 4
Total Theory 16 16
B. Practical
CSEN3211 Computer Networks Lab 0 0 3 3 2
CSEN3212 Software Engineering Lab 0 0 3 3 2
CSEN3285 to Elective I Lab 0 0 3 3 2
CSEN3288
ELEC3011 Circuit Theory Lab 0 0 3 3 2
Total Practical 12 8
C. Sessional
CSEN3297 Seminar [ 0 0 3 2
HMTS3221 Personality Development 1 0 0 1
Total Sessional 3
Total of Semester 27




OPTIONS FOR ELECTIVE I (Even Semester)
CSEN 3280 Computer Graphics & Multimedia
CSEN 3281 Artificial Intelligence

CSEN 3282 Web technologies

CSEN 3283 Advanced Java Programming

OPTIONS FOR ELECTIVE I Lab* (Even Semester)
CSEN 3285 Computer Graphics & Multimedia Lab
CSEN 3286 Artificial Intelligence Lab

CSEN 3287 Web technologies Lab

CSEN 3288 Advanced Java Programming Lab

FOURTH YEAR



SEVENTH SEMESTER

A. Theory
S1. No Code Subject Contact Credits
Periods/W
eek
T] P
CSEN4101 Compiler Construction 1 0 3
Elective II 0 0 3
CSEN4141 Information Retrieval
CSEN4142 Advanced Operating System
CSEN4143 Computational Geometry
CSEN4144 Data Mining and Knowledge Discovery
CSEN4145 Cloud Computing
Elective III 0 0 3
CSEN4161 Natural Language Processing
CSEN4162 Cryptography and Network Security
CSEN 4163 Graph Algorithms
CSEN 4164 Parallel Algorithms
CSEN 4165 Web Intelligence and Big Data
Free Elective I
MATH4181/ | Operation Research and Optimization techniques
MATH4182/ | Linear Algebra
ECEN4181/ VLSI Design Automation 0 0 3
ECEN4182/ Control Systems
ECEN4183/ Principles of Communication systems
BIOT4181/ Biosensors
MECH4181/ Computational Fluid Dynamics
AEIE4182 Introduction to Embedded System
Total Theory 12
B. Practical
CSEN 4111 Compiler Construction Lab 0 3 2
Total Practical 2
C. Sessional
HMTS 4121 Group Discussion for Professionals 0 3 2
CSEN 4131 Industrial Training - - 2
CSEN 4132 Seminar II 0 3 2
CSEN 4191 Project I - - 4
Total Sessional 10
Total of Semester 24




** Free Elective Papers offered by Dept. of CSE

Theory

SL. | Course Course Name Contact Hrs per Week | Credit

No | Code L T P | Total | Points

1 | CSEN4181 | Fundamentals of Operating 3 0 0 3 3
System

2 CSEN4182 Intelligent Web and Big Data 3 0 0 3 3

EIGHTH SEMESTER




A. Theory

Code THEORY Credits
Periods/Week
HMTS4201 Organizational Behaviour p 2
Elective IV 3
CSEN4241 Distributed Algorithms
CSEN4242 Approximation Algorithms
CSEN4243 Computational Complexity
CSEN4244 Pattern Recognition
CSEN4245 Social Network Analysis
CSEN 4246 Mobile Computing
Elective V 3
CSEN 4261 Distributed Databases
CSEN4262 Image Processing
CSEN 4263 Soft Computing
CSEN 4264 Machine Learning
CSEN 4265 Real Time & Embedded System
Free Elective II 3
ECEN4282/ VLSI Design
ECEN4283/ VLSI Testing & Verification
MATH4281/ Probability and Stochastic Process
MATH4282/ Advanced Concrete Mathematics &
graph theory
BIOT4281/ Computational Biology
BIOT4282/ Non-conventional Energy
AEIE4281/ Sensor Technology
HMTS4283 Elementary Spanish for beginners
Total Theory 11
B. Practical
Elective V lab 2
CSEN 4271 Distributed Databases Lab
CSEN 4272 Image Processing Lab
CSEN 4273 Soft Computing Lab
CSEN 4274 Machine Learning Lab
CSEN4275 Real Time & Embedded System Lab
Total Practical 2
C. Sessional
CSEN 4231 | Grand viva 3
CSEN 4291 | Project II 8
Total Sessional 11
Total of Semester 24




** Free Elective Papers offered by Dept. of CSE

Theory

SL. | Course Course Name Contact Hrs per Week | Credit
No | Code L T P | Total | Points
1 [ CSEN4281 | Fundamentals of RDBMS 3 0 0 3 3

2 | CSEN4282 | Basics of Mobile Computing 3 0 0 3 3

| Course Name : BUSINESS ENGLISH & COMMUNICATION




Course Code: HMTS1101
L T P Total Credit
Contact hrs per .
eek: points
week: 2 0 0 2 2

Module I - [5L]

Communication Skill

Definition, nature & attributes of Communication
Process of Communication

Models or Theories of Communication

Types of Communication

Levels or Channels of Communication

Barriers to Communication

Module II-[12L]

Business Communication- Scope & Importance

Writing Formal Business Letters

Writing Reports

Organizational Communication: Agenda & minutes of a meeting, notice, memo, circular
Project Proposal

Technical Report Writing

Organizing e-mail messages

E-mail etiquette

Tips for e-mail effectiveness

Module ITI-[10L]

Language through Literature

Modes of literary & non-literary expression

Introduction to Fiction, (An Astrologer’s Day by R.K. Narayan and Monkey’s Paw by W.W.
Jacobs), Drama (The Two Executioners by Fernando Arrabal) or (Lithuania by Rupert Brooke) &
Poetry (Night of the Scorpion by Nissim Ezekiel and Palanquin Bearers by Sarojini Naidu)

Module IV-[3L]

Grammar in usage (nouns, verbs, adjectives, adverbs, tense, prepositions, voice change) -to be
dealt with the help of the given texts.



References

1. Armand Matterlart and Michele Matterlart, Theories of Communication: A Short Introduction,
Sage Publications Ltd., 1998.

2. Chan, Janis Fisher, and Diane Lutovich. Professional Writing Skills. San Anselmo, CA:
Advanced Communication Designs, 1997.

3. Geffner, Andrew P. Business English. Hauppauge, New York: Barron’s Educational Series, 1998.

4. Good, Edward C. Mightier Than the Sword. Charlottesville: Word Stone Publications, 1989.

5. Edward P.Bailey, Writing and Speaking at Work: A Practical Guide for Business
Communication, Prentice-Hall, 7" edn, 2004.

6. Kitty O. Locker, Business and Administrative Communication, McGraw-Hill/ Irwin, 7" edn,
2004.

7. Lillian Chaney and Jeanette Martin, Intercultural Business Communication, Prentice Hall, 4"
edn, 2005.

8. Yudkin, Marcia. Persuading on Course Name. Lansing, IL: Infinity Publishing, 2001.



Course Name : Chemistry 1
Course Code: CHEM 1001

L T P Total Credit
Contact hrs per .
cek: points
weex 3 1 0 4 4

MODULE I[10 L]

Thermodynamics & Spectroscopy

Chemical Thermodynamics & Thermochemistry

Concept of Thermodynamic system, Introduction to first law of thermodynamics, Enthalpy Heat
Capacity, Reversible and Irreversible processes, Adiabatic changes, Application of first law of
thermodynamics to chemical processes, 2nd law of thermodynamics, Evaluation of entropy, Work
function and free energy, Phase Changes, Clausius Clapeyron Equation, Chemical Potential,
Gibbs Duhem Relation, Activity and Activity coefficient.

Spectroscopy

Electromagnetic Radiation, Basic idea of UV-visible & IR spectroscopy.

MODULE I [10 L]

STRUCTURE & BONDING

Chemical Bonding

Covalent bond, VSEPR Theory, Molecular Orbital Theory, Hydrogen bond, Intermolecular
forces-vander Waals forces, Ionization energy, Electronegativity, Electron affinity, Hybridisation,
Dipole moment

Solid State Chemistry

Introduction to stoichiometric defects (Schottky & Frenkel) and non — stoichiometric defects
(Metal excess and metal deficiency). Role of silicon and germanium in the field of semiconductor.

Ionic Equilibria and Redox Equlibria

Acid Base Equilibria in water, Strength of acids and bases, Hydrogen ion exponent, Ionic product
of water, Salt Hydrolysis and Henderson Equation, Buffer solutions, pH indicator, Common ion
Effect, Solubility product, Fractional Precipitation, Redox Equilibria,

Structure and reactivity of Organic molecule

Inductive effect, resonance, hyperconjugation, electromeric effect, carbocation, carbanion and free

radicals.
Brief study of some addition, eliminations and substitution reactions.

MODULE I [10 L]




ELECTROCHEMISTRY & REACTION DYNAMICS

Conductance

Conductance of electrolytic solutions, specific conductance, equivalent conductance, molar
conductance, ion conductance, effect of temperature and concentration (Strong and Weak
electrolyte). Kohlrausch’s law of independent migration of ions, transport numbers and hydration
of ions. Conductometric titrations: SA vs SB & SA vs WB; precipitation titration KCI vs AgNO:s.

Electrochemical Cell

Cell EMF and thermodynamic derivation of the EMF of a Galvanic cell (Nernst equation), single
electrode potentials, hydrogen half-cell and calomel half cell (construction, representation, cell
reaction, expression of potential, discussion, application) Storage cell, fuel cell (construction,
representation, cell reaction, expression of potential, discussion, application). Application of EMF
measurement on a) the change in thermodynamic function (AG, AH, AS) b) the equilibrium
constant of a reversible chemical reaction c) the valency of an ion.

Kinetics

Reaction laws: rate expression, order and molecularity, zero, first and second order kinetics.
Pseudounimolecular reaction, Arrhenius equation.

Mechanism and theories of reaction rates (Collision theory and Transition state theory,).

Catalysis: Homogeneous catalysis (Definition, example, mechanism, kinetics).

MODULE IV [10 L]

Industrial Chemistry & Polymerization

Industrial Chemistry

Solid Fuel: Coal, Classification of coal, constituents of coal, carbonization of coal (HTC and
LTC), Coal analysis: Proximate and ultimate analysis.

Liquid fuel: Petroleum, classification of petroleum, Refining, Petroleum distillation, Thermal
cracking, Octane number, Cetane number, Aviation Fuel (Aviation Gasoline, Jet Gasoline), Bio-
diesel.

Gaseous fuels: Natural gas, water gas, coal gas, bio gas.

Polymerization

Concepts, classifications and industrial applications. Polymer molecular weight (number avg.
weight avg. viscosity avg.: Theory and mathematical expression only), Poly dispersity index
(PDI). Polymerization processes (addition and condensation polymerization), degree of
polymerization, Copolymerization, stereo-regularity of polymer, crystallinity (concept of Tr,) and
amorphicity (Concept of T,) of polymer.

Preparation, structure and use of some common polymers: plastic (PE: HDPE, LDPE, PVC,
Bakelite, PP), rubber (natural rubber, SBR, NBR) and Vulcanization., fibre(nylon 6.6, Nylon 6,
Polyester).

Conducting and semi-conducting polymers.



TEXT BOOKS

1. Engineering Chemistry, Gourkrishna Dasmohapatra, Vikas Publishing House

2. A Text book of Engineering Chemistry, Shashi Chawla, Dhanpat Rai & Co Pvt Ltd

3. Engineering Chemistry, K. L. Chugh, Kalyani Publishers.

REFERENCE BOOKS

1. General & Inorganic Chemistry, R. P. Sarkar, Fuels and Combustion, New Central Book

Agency P Ltd

2. L. Finar, Organic Chemistry, Addison Wesley Longman, Inc
3. Organic Chemistry, Morrison & Boyd, Prentice Hall of India
4. Physical Chemistry, K. L. Kapoor, McMillan

5. P. C. Rakshit, Physical Chemistry, Sarat Book House (7th Edition).

Course Name : MATHEMATICS 1

Course Code: MATH1101

Contact hrs per |L
week:

Total

Credit
points




MODULE I [10L]

Matrix:

Matrices and their basic attributes, Determinant of a square matrix, Minors and Cofactors,
Laplace’s method of expansion of a determinant, Product of two determinants, Adjoint of a
determinant, Jacobi’s theorem on adjoint determinant. Singular and non-singular matrices, Adjoint
of a matrix, Inverse of a non-singular matrix and its properties, Orthogonal matrix and its
properties, Special Complex Matrices: Hermitian, Unitary, Normal(definition only), Rank of a
matrix and its determination using elementary row and column operations, Solution of
simultaneous linear equations by :Cramer’s Rule and Matrix inversion method, Consistency and
inconsistency of a system of homogeneous and inhomogeneous linear simultaneous equations,
Characteristic Equation and computation of eigenvalues and eigenvectors of a square matrix (of
order 2 or 3), Cayley-Hamilton theorem and its applications(with special reference to higher
power of matrices, e.g. Idempotent and Nilpotent matrices)

MODULEII[10 L]

Mean Value Theorems & Expansion of Functions:

Rolle’s theorem: its geometrical interpretation and its application, Concavity and Convexity of
curves, Mean Value theorems — Lagrange & Cauchy and their application, Taylor’s theorem with
Lagrange’s and Cauchy’s form of remainders and its application, Expansions of functions by
Taylor’s and Maclaurin’s theorem, Maclaurin’s infinite series expansion of the functions:

sin x,cos x,e*,log(1 +x),(a +x)",nbeing an integer or a fraction (assuming that the remainder

R, — 0 as n— ©in each case).
Infinite Series:

Preliminary ideas of sequence, Infinite series and their convergence/divergence, Infinite series of
positive terms, Tests for convergence: Comparison test, Cauchy’s Root test, D’ Alembert’s Ratio
test(statements and related problems on these tests), Raabe’s test, Proof of €being irrational,
Alternating series, Leibnitz’s Test (statement, definition) illustrated by simple examples, Absolute
convergence and Conditional convergence,

Module ITT [10L]
Successive differentiation:

Higher order derivatives of a function of single variable, Leibnitz’s theorem (statement only and its
application, problems of the type of recurrence relations in derivatives of different orders and also to find

(Vo).

Calculus of Functions of Several Variables:

Recapitulation of some basic ideas of limit and continuity of functions of single variable, Introduction to
functions of several variables with examples, Knowledge of limit and continuity, Determination of partial



derivatives of higher orders with examples, Homogeneous functions and Euler’s theorem and related
problems up to three variables, Chain rules, Differentiation of implicit functions, Total differentials and
their related problems, Jacobians up to three variables and related problems, Maxima, minima and saddle
points of functions and related problems.

Module-IV [10L]

Multiple Integration and Vector Calculus:

Concept of line integrals, Double and triple integrals. Vector function of a scalar variable, Differentiation
of a vector function, Scalar and vector point functions, Gradient of a scalar point function, divergence and
curl of a vector point function, Directional derivative, Related problems on these topics, Green’s theorem,
Gauss Divergence Theorem and Stoke’s theorem (Statements and applications).

Reduction formula:

Reduction formulae both for indefinite and definite integrals of types:

s n n s m n m . dX oy .
fsm X, fcos X, fsm xcos" X, fcos xsin nx, -[(xz Ty ,M, N are positive integers.
References
1. Advanced Engineering Mathematics: Erwin Kreyszig by Wiley India
2. Engineering Mathematics: B.S. Grewal (S. Chand & Co.)
3. Higher Engineering Mathematics: John Bird ( Elsevier)
4. Advanced Engineering Mathematics: Wiley and Barrett (Tata McGraw-Hill)
5. Calculus: M. J. Strauss, G. L. Bradley and K. L. Smith (Pearson Education)
6. Engineering Mathematics: S. S. Sastry ( PHI)
7. Advanced Engineering Mathematics: M.C. Potter, J.L. Goldberg and E.F. Abonfadel

(OUP),Indian Edition.

8. Linear Algebra(Schaum’s outline series): Seymour Lipschutz, Marc Lipson (McGraw Hill
Education)

9. Vector Analysis(Schaum’s outline series): M.R. Spiegel, Seymour Lipschutz, Dennis Spellman
(McGraw Hill Education)

10. Introduction to Real Analysis: S.K.Mapa (Sarat Book Distributors)

Course Name : BASIC ELECTRICAL ENGINEERING
Course Code: ELEC1001
Contact hrs per|L |T |p | Total | Credit




points
3 1 0 4 4

week:

Module-I: [12 L]

DC Network Theorem: Kirchhoff’s law, nodal analysis, mesh analysis, Superposition theorem,
Thevenin’s theorem, Norton theorem, Maximum power transfer theorem, star-delta conversion.

DC Machines: Construction, EMF equation, Principle of operation of DC generator, open circuit
characteristics, external characteristics, Principle of operation of DC motor, Speed-torque
characteristics of shunt and series machine, starting of DC motor, speed control of dc motor.

Module-II [8L]

Electrostatics: Gauss’s law and its applications to electric field and potential calculation.
Capacitor, capacitance of parallel plate capacitor, spherical capacitor and cylindrical capacitor.

Electromagnetism: Amperes law, Biot-savart’s law, Ampere’s circuital law and their
applications, Magnetic circuits, analogy between magnetic and electric circuits, Faraday’s law,
self and mutual inductance. Energy stored in a magnetic field, Hysteresis and Eddy current losses.

Module-III [10L]

AC single phase system: concept of alternating signal, average and RMS values of alternating
signal, peak factor, form factor, phase and phase difference, phasor representation of alternating
quantities, phasor diagram, AC series , parallel and series parallel circuits, Active power, Reactive
power, power factor, Resonance in RLC series and parallel circuit, Q factor, bandwidth.

Three phase system: balanced three phase system, delta and star connection, relationship
between line and phase quantities, phasor diagrams. Power measurement by two wattmeter
method.

Module-IV [10L]

Single phase transformer: Construction, EMF equation, no load and on load operation and their
phasor diagrams, Equivalent circuit, Regulation, losses of a transformer, open and short circuit
tests, efficiency.

3-phase induction motor: Concept of rotating magnetic field, principle of operation,

Construction, equivalent circuit and phasor diagram, torque-speed/slip characteristics, Starting of
Induction Motor.

Text Books:

1. Basic Electrical engineering, D.P Kothari & I.J Nagrath, TMH, Second Edition



2. Basic Electrical Engineering, V.N Mittle & Arvind Mittal, TMH, Second Edition

3. Basic Electrical Engineering, Hughes

4. Electrical Technology, Vol-1,Vol-II,Surinder Pal Bali, Pearson Publication

5. A Text Book of Electrical Technology, Vol. I & II, B.L. Theraja, A.K. Theraja, S.Chand &
Company

Reference Books:

1. Electrical Engineering Fundamentals, Vincent Del Toro, Prentice-Hall

2. Advance Electrical Technology, H.Cotton, Reem Publication

3. Basic Electrical Engineering, R.A. Natarajan, P.R. Babu, Sictech Publishers
4. Basic Electrical Engineering, N.K. Mondal, Dhanpat Rai

5. Basic Electrical Engineering, Nath & Chakraborti

6. Fundamental of Electrical Engineering, Rajendra Prasad, PHI, Edition 2005.

Course Name : ENGINEERING MECHANICS
Course Code: MECH 1101
Contact hrs  per |L |T P | Total | Credit




week:

points

3 1 0 4 4

Module-I [10L]

Importance of Mechanics in Engineering ; Definition of Mechanics; Concepts of
particles & rigid bodies;

Vector and scalar quantities; Vector algebra —definition and notation; Types of vectors
— equal , equivalent , free , bound , sliding ; Addition , subtraction of vectors ;
Parallelogram law , triangle law , vector polygon ; Scalar multiplication of vectors ;
Resolution of vectors in Cartesian co—ordinate system ; Unit vector, unit co—ordinate

vectors (I, J, k) ; Direction cosines ; Addition/ subtraction of vectors in components
form.

Definition of force vector ; Dot product , cross product and the application ;
Important vector quantities (position vector , displacement vector ) ; Moment of a
force about a point and about an axis , moment of a couple ; Representation of force

and moments in items of I, J, . Principle of transmissibility of force (sliding vector);
Varignon’s theorem for a system of concurrent forces with proof; Resolution of a force
by its equivalent force-couple system; Resultant of forces.

Module-II [10L]

Type of forces — collinear, concurrent, parallel, concentrated, distributed; Active and
reactive forces, different types of reaction forces; Free body concept and diagram;
Concept and equilibrium of forces in two dimensions; Equations of equilibrium;
Equilibrium of three concurrent forces -- Lami’s theorem.

Concept of friction: Laws of Coulomb’s friction; Angle of friction, angle of repose,
coefficient of friction -- static and kinematic.

Module-III [12L]
Distributed force system; Centre of gravity; Centre of mass & centroid; Centroid of an
arc; Centroid of plane areas — triangle, circular sector, quadrilateral and composite

area consisting of above figures.

Area moment of inertia: Moment of inertia of a plane figure; Polar moment of inertia
of a plane figure; Parallel axes theorem.

Concept of simple stress and strain ; Normal stress , shear stress , normal strain, shear
strain; Hooke’s law; Poisson’s ratio; stress- strain diagram of ductile and brittle

material; Proportional limit, elastic limit, yield point , ultimate stress, breaking point;
Modulus of elasticity.

Module-III [16L]

Introduction to dynamics: Kinematics & kinetics; Newton’s laws of motion; Law of




gravitation and acceleration due to gravity; Rectilinear motion of particles with
uniform & non — uniform acceleration.

Plane curvilinear motion of particles: Rectangular components (projectile motion),
normal and tangential components.

Kinetics of particles: D’ Alembert’s principle and free body diagram; Principle of work
& energy; Principle of conservation of energy.

Impulse momentum theory: Conservation of linear momentum

References:

1. Engineering Mechanics:- Statics and Dynamics by Meriam & Kreige , Wiley india
2. Engineering Mechanics:- Statics and Dynamics by I.H. Shames, P HI

3. Engineering Mechanics by Timoshenko , Young and Rao , TMH

4. Element of strength of materials by Timoshenko & Young, E W P

5. Fundamentals of Engineering Mechanics by Nag & Chanda — Chhaya Prakashani.

Course Name : CHEMISTRY ILAB

Course Code: CHEM 1011

Contact hrs per|L |T | P | Total | Credit




points
0 0 3 3 2

week:

List of Experiments:

1. To determine the alkalinity in a given water sample.

2. Estimation of iron using KMnQOy: self indicator.

3. Estimation of iron using K,Cr,O-: redox sensitive indicator.

4. To determine total hardness and amount of calcium and magnesium separately in a given
water sample.

5. To determine the value of the rate constant for the hydrolysis of ethyl acetate catalyzed by
hydrochloric acid.

6. Heterogeneous equilibrium (determination of partition coefficient of acetic acid between n-
butanol and water).

7. Conductometric titration for determination of the strength of a given HCI solution by titration
against a standard NaOH solution.

8. pH- metric titration for determination of strength of a given HCI solution against a standard
NaOH solution.

9. lodometric estimation of Cu®".

10. To determine chloride ion in a given water sample by Argentometric method (using chromate
indicator solution)

Course Name : BASIC ELECTRICAL ENGINEERING LAB.
Course Code: ELEC1011




L T P Total Credit

Contact hrs per .
points

week:

0 0 3 3 2

List of Experiments:

Characteristics of Fluorescent lamps

Characteristics of Tungsten and Carbon filament lamps
Verification of Thevenin’s & Norton’s theorem.

Verification of Superposition theorem

Verification of Maximum Power Transfer theorem

Calibration of ammeter and voltmeter.

Open circuit and Short circuit test of a single phase Transformer.
Study of R-L-C Series / Parallel circuit

. Starting and reversing of speed of a D.C. shunt Motor

10 Speed control of DC shunt motor.

11. No load characteristics of D.C shunt Generators

12. Measurement of power in a three phase circuit by two wattmeter method.

LN WD =

Course Name : Engineering Drawing

Course Code: MECH 1018

Contact hrs per | L | T P | Total | Credit




. points
week: 1 0 3 4 3
1. Importance of engineering drawing; Acquaintance with different drafting equipment &
accessories;
2. Introduction to lines : Practising different types of lines; Basic concepts in Lettering :
Practising vertical & inclined letters (Practice Sheet 1)
3. Different systems of dimensioning with practice.Introduction to the concept of scale of

8.

9.

drawing. (Practice Sheet 2)

Introduction to concept of orthographic projection: 1% angle and 3" angle projection
method; Symbols; projection of points. (Practice Sheet 3)

Projection of straight lines for different orientation including inclined to both the
planes. (Practice Sheet 4)

Projection of plane surfaces inclined to HP and parallel to VP; Inclined to VP and
Parallel to HP (Practice Sheet 5)

Projection of solids: Cube, rectangular prism, Hexagonal prism, Cylinder, Pyramid,
Cone. (Practice Sheet 6)

Section of solids and their projections on principal and auxiliary planes for true shape:
Cylinder, hexagonal pyramid. (Practice Sheet 7)

Isometric projections: Basic concepts, isometric scale; Isometric projection and view.

10. Practice with simple laminar and solid objects. (Practice Sheet 8)

References:

1. “Elementary Engineering Drawing” by Bhatt, N.D;  Charotan Book Stall, Anand

“Engineering Graphics” by Narayana, K.L. and Kannaaiah P; TMH
“Engineering Graphics” by Lakshminarayanan, V. and Vaish Wanar, R.S, JainBrothers.

Course Name : Communication Practice I Lab [Sessional]

Course Code: HMTS 1191

Contact hrs per|L |T |p | Total | Credit




points
0 0 2 2 1

week:

Module I [3P]

Introduction to Linguistics (Phonology)

Phonetics-Vowel and Consonant Sounds (Identification &articulation)
Word- stress

Intonation (Falling and rising tone)

Voice Modulation

Accent training

Module II [3P]

Listening Skills

Principles of Listening
Approaches to listening
Guidelines for Effective Listening
Listening Comprehension

Audio Visual (Reviews)

Module III [2P]

Discourse Analysis-

Spoken Discourse

Conversational Skills/Spoken Skills
Analysing Speech dynamics
(Political Speeches

Formal Business Speeches)

Module IV [9P]

Writing Skill-

Descriptive, narrative and expository writing

Writing with a purpose---Convincing skill, argumentative skill/negotiating Skill (These skills will
be repeated in oral skills).

Writing reports/essays/articles—Ilogical organization of thoughts

Book review



References

1.  Munter, Mary. Guide to Managerial Communication. 5" ed. Upper Saddle River, NJ: Prentice
Hall, 1999.

2. Cypres, Linda. Let’s Speak Business English. Hauppauge, NY: Barron’s Educational Series, 1999.
Crystal, David. 1971. Linguistics. Baltimore: Penguin Books.

3. Larsen-Freeman, D. (1986). "Techniques and principles in language teaching." Oxford:
Oxford University Press.

4. Littlewood, W. (1981). "Language teaching. An introduction." Cambridge: Cambridge
University Press.

5. Savignon, S. J., & Berns, M. S. (Eds.). (1983). "Communicative language teaching: Where
are we going? Studies in Language Learning," 4(2). (EDRS No. ED 278 226, 210 pages)

Course Name : Extra Curricular Activities

Course Code: HMTS 1192

Contact hrs per |L T P Total Credit
week: points
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Objective: This course aims at instilling a sense of social responsibility. This objective can be
achieved by bringing in awareness about the contemporary issues relevant to the GenX and Gen Y
through enlightened discussions and active participation. Since the course has 1 credit detailed
planning regarding the area of activities and method of evaluation should be charted at the start of
the semester.

Module I:

Project Work

Development of projects based on integral and holistic developmental models to be implemented
in rural areas or underdeveloped areas in the peripheral areas of cities. This could include a wide
area of activity —

from taking up a research projects to analyse the need of a particular under-developed area to
trying to implement a project already formulated. This could also relate to mobilizing funds for a
specific project.

Module II:

Action-oriented schemes

e.g.Organising Blood —donation camps
Conducting child —healthcare services

Helping the old and sick

(in coordination with NGOs and other institutes)
Module III:

Society and Youth

Developing Awareness among the youth about social issues both local and global for e.g.
Eradication of social evils like drug abuse, violence against women and others.

Module IV:

Youth and Culture

Generating new ideas and help the participants to be creative and innovative for e.g.Enacting
street plays, encouraging creative writing by organizing workshops and competitions. Active
participation of the students in the nation building process by making positive changes in the
social and individual space.

Mode of Evaluation

Total marks allotted -100. In a semester each student should take part in at least four activities.
Group activity method is to be followed.

Course Name : Introduction to Computing

Course Code: CSEN 1201

Contact hrs per |L T P Total Credit
week: points
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Learning Objective: Introduction to the concept of computer and computation and solving of
problems using C as a programming language. Coverage of C will include basic concepts,
arithmetic and logic, flow control, and data handling using arrays, structures, pointers and files.
Module I: [13L]

Fundamentals of Computer

History of Computers, Generations of Computers, Classification of Computers.

Basic Anatomy of Computer System, Primary & Secondary Memory, Processing Unit, Input &
Output devices. Assembly language, high level language, compiler and assembler (basic
concepts).

Binary & Allied number systems (decimal, octal and hexadecimal) with signed and unsigned
numbers (using 1’s and 2’s complement) - their representation, conversion and arithmetic
operations. Packed and unpacked BCD system, ASCII. IEEE-754 floating point representation
(half- 16 bit, full- 32 bit, double- 64 bit). Binary Arithmetic & logic gates. Boolean algebra —

expression, simplification, Karnaugh Maps.

Basic concepts of operating systems like MS WINDOW, LINUX. How to write algorithms &
draw flow charts.

Module IT: [5L]
Basic Concepts of C
C Fundamentals:

The C character set identifiers and keywords, data type & sizes, variable names, declaration,
statements.

Operators & Expressions:

Arithmetic operators, relational and logical operators, type, conversion, increment and decrement
operators, bit wise operators, assignment operators and expressions, precedence and order of
evaluation. Standard input and output, formatted output -- printf, formatted input scanf.

Module III: [8L]

Program Structures in C

Flow of Control:

Statement and blocks, if-else, switch-case, loops (while, for, do-while), break and continue, go to
and labels.

Basic of functions, function prototypes, functions returning values, functions not returning values.
Storage classes - auto, external, static and register variables — comparison between them. Scope,

longevity and visibility of variables.

C preprocessor (macro, header files), command line arguments.



Module IV: [14L]
Data Handling in C

Arrays and Pointers:

One dimensional arrays, pointers and functions — call by value and call by reference, array of
arrays. Dynamic memory usage— using malloc(), calloc(), free(), realloc(). Array pointer duality.

String and character arrays; C library string functions and their use.

User defined data types and files:

Basic of structures; structures and functions; arrays of structures.

Files — text files only, modes of operation. File related functions — fopen(), fclose(), fscanf(),

fprintf(), fgets(), fputs();

Text Books

1. Schaum’s outline of Programming with C — Byron Gottfried
2. Teach Yourself C- Herbert Schildt

3. Programming in ANSI C — E Balagurusamy

Reference Books
1. C: The Complete Reference — Herbert Schildt
2. The C Programming Language- D.M.Ritchie, B.W. Kernighan

Course Name : PHYSICS 1

Course Code: PHYS 1001

L T P Total Credit
points
3 1 0 4 4

Contact hrs per
week:




Module I: [22 L]
Optics
1.Interference :

The principle of superposition of waves, Superposition of waves: Two beam superposition,
Multiple-beam superposition, coherent and incoherent superposition. Two source interference
pattern (Young’s double slit), Intensity distribution. Interference in thin films, wedge shaped films
and Newton’s rings, applications of interference. Newton’s rings: Determination of wavelength of
light, refractive index of liquid.

2 Diffraction:

Diffraction of light waves at some simple obstacles. Fraunhoffer diffraction through double slit
and diffraction grating, grating spectra, resolving power of grating.

3. Polarisation & Fibre Optics:

Elementary features of polarization of light waves.Production and analysis of linearly, elliptic and
Circularly polarized light, polaroids and application of polarizations. fibre optics - principle of
operation, numerical aperture, acceptance angle

4 Laser

Characteristics of Lasers, Spontaneous and Stimulated Emission of Radiation, Meta-stable State,
Population Inversion, Lasing Action, Einstein’s Coefficients and Relation between them, Ruby
Laser, Helium-Neon Laser, Semiconductor Diode Laser, Applications of Lasers.

Module IT : [8L]
Waves & Oscillation

Superposition of two linear SHMs (with same frequency), Lissajous’ figures. Damped vibration —
differential equation and its solution, Critical damping, Logarithmic decrement, Analogy with
electric circuits. Forced vibration — differential equation and solution, Amplitude and Velocity
resonance, Sharpness of resonance and Quality factor. Progressive wave- Wave equation and its
differential form, Difference between elastic (mechanical) and electromagnetic waves.

Module III : [9L]

Quantum Mechanics

Need for Quantum physics-Historical overviews, Particle aspects of radiation-Black body
radiation, Compton scattering, pair production., Origin of X-ray spectrum. Wave aspect of
particles- matter wave, de Broglie Hypothesis, Heisenberg Uncertainty principles- Statement,
Interpretation and application.

Module I'V: [6L]

Introduction of Crystallography



Space Lattice, Unit Cell, Lattice Parameters, Crystal Systems, Bravais Lattices, Miller Indices and
its applications, Crystal Planes and Directions, Inter Planar Spacing of Orthogonal Crystal
Systems, Atomic Radius, Co-ordination Number and Packing Factor of SC, BCC, FCC. Bragg’s
law and its applications.

Text Books

1. Atomic Physics Vol 1 — S.N. Ghoshal

2. Optics — Ajoy Ghak

3. Waves & Oscillation — N.K. Bajaj

4. Quantum Physics of Atoms , Molecules, Solids, Nuclei and particles — Eisberg and Resnick

Reference Books

Introduction to Special Relativity — Robert Resnick
Prespective on Modern Physics - Arthur Beiser
Optics — Jenkins and White

University Press — Sears & Zemansky

Introduction to modern Physics — Mani and Meheta
Optics — Brijlal and Subrahmanyam

U=

Course Name : Mathematics I1

Course Code: MATH1201

L T P Total Credit
points
3 1 0 4 4

Contact hrs per
week:




ModuleI[10L]
Ordinary differential equations (ODE)-

First order and first degree: Exact equations, Necessary and sufficient condition of exactness of a
first order and first degree ODE (statement only), Rules for finding Integrating factors, Linear and
non-linear differential equation, Bernoulli’s equation. General solution of ODE of first order and
higher degree (different forms with special reference to Clairaut’s equation).

Second order and first degree:

General linear ODE of order two with constant coefficients, C.F. & P.I., D-operator methods for
finding P.I., Method of variation of parameters, Cauchy-Euler equations.

Module I1:[10L]

Basics of Graph Theory

Graphs, Digraphs, Weighted graph, Connected and disconnected graphs,Complement of a graph,
Regular graph, Complete graph, Subgraph,; Walks, Paths, Circuits, Euler Graph,Cut sets and cut
vertices, Matrix representation of a graph, Adjacency and incidence matrices of a graph,Graph
isomorphism, Bipartite graph.

Tree:

Definition and properties, Binary tree, Spanning tree of a graph, Minimal spanning tree, properties
of trees, Algorithms: Dijkstra’s Algorithm for shortest path problem, Determination of minimal
spanning tree using DFS, BFS, Kruskal’s and Prim’s algorithms.

Module III [10L]

Improper Integral:

Basic ideas of improper integrals, working knowledge of Beta and Gamma functions
(convergence to be assumed) and their interrelations.

Laplace Transform:

Introduction to integral transformation, functions of exponential order, Definition and existence of
LT (statement of initial and final value theorem only), LT of elementary functions, Properties of
Laplace Transformations , Evaluation of sine , cosine and exponential integrals using LT, LT of
periodic and step functions Definition and properties of inverse LT Convolution Theorem

(statement only) and its application to the evaluation of inverse LT, Solution of linear ODEs with
constant coefficients (initial value problem) using LT.

Module IV [10L]

Three Dimensional Geometry



Equation of a plane. General form. Transformation to the normal form. Intercepts. Equation of the
plane through three given points. Equation of a plane passing through the intersection of two
planes. Angle between two intersecting planes. Bisectors of angles between two intersecting
planes. Parallelism and perpendicularity of two planes.

Canonical equation of the line of intersection of two intersecting planes. Angle between two lines.
Shortest distance between two lines. Condition of coplanarity of two lines. Length of the
perpendicular from a point to a given line.

References:

. Advanced Engineering Mathematics, Erwin Kreyszig, (Wiley Eastern)

. Graph Theory: V. K. Balakrishnan, (Schaum’s Outline, TMH)

. A first course at Graph Theory: J. Clark and D. A. Holton (Allied Publishers LTD)

. Introduction to Graph Theory: D. B. West (Prentice-Hall of India)

. Graph Theory: N. Deo (Prentice-Hall of India)

. Engineering Mathematics: B.S. Grewal (S. Chand & Co.)

. Higher Engineering Mathematics: John Bird (4th Edition, 1st Indian Reprint 2006, Elsevier)
. Calculus: Strauss, Bradley and Smith (3PrdP edition, Pearson Education)

. Engineering Mathematics (Volume 2): S. S. Sastry (Prentice-Hall of India)

10. Introductory Course in Differential Equations: Daniel A. Murray (Longmans & Green).
11. Co-ordinate Geometry — S. L. Loney.

12. Analytical Geometry And Vector Algebra- R M Khan
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Course Name : Basic Electronics Engineering

Course Code: ECEN1001

Contact hrs per|L T P Total Credit
week: points




Module I [10 L]

Semiconductors:

Crystalline material, Energy band theory, Fermi levels; Conductors, Semiconductors and
Insulators: electrical properties, band diagrams. Semiconductors: intrinsic and extrinsic, energy
band diagram, electrical conduction phenomenon, P-type and N-type semiconductors, drift and
diffusion carriers.

Diodes and Diode Circuits:

Formation of P-N junction, energy band diagram, built-in-potential forward and reverse biased P-
N junction, formation of depletion zone, V-I characteristics, Zener Diode and its Application,
Zener and Avalanche breakdown.

Simple diode circuits, load line, piecewise linear model; Rectifier circuits: half wave, full wave,

PIV, DC voltage and current, ripple factor, efficiency, idea of regulation.

Module IT [10 L]

Bipolar Junction Transistors:

Formation of PNP / NPN junctions, energy band diagram; transistor mechanism and principle of
transistors, CE, CB, CC configuration, transistor characteristics: cut-off, active and saturation
modes of operation, transistor action, input & output characteristics, load line & amplifier operation

and current amplification factors for CB and CE modes. Biasing and Bias stability: calculation of
stability factor.

Module ITI [9 L]
Field Effect Transistors:

Junction field effect transistor (JEET): Principle of operation, JFET parameters, eqv. Circuit,
JFET biasing, self bias, design of bias circuits, load line, amplifier characteristics.

MOSFETs:

Construction & principle of operation of p- & n-channel enhancement & depletion mode
MOSFETs, drain & transfer characteristics, threshold voltage & its control.

Cathode Ray Osilloscope:

Construction and working principle of CRO, Lissajous pattern.

Module IV [9 L]

Feed Back Amplifier:



Concept-block diagram, properties, positive and negative feedback, loop gain, open loop gain,
feedback factors; topologies of feedback amplifier; effect of feedback on gain, condition of
oscillation, Barkhausen criteria.

Operational Amplifier:

Introduction to integrated circuits, operational amplifier and its terminal properties; Application of
operational amplifier; Concept of op-amp saturation, inverting and non-inverting mode of
operation, Adders, Subtractors, Voltage follower, Integrator, Differentiator, Basic Comparator
Circuit.

References:

Boylestad & Nashelsky:Electronic Devices & Circuit Theory

R.A Gayakwad:Op Amps and Linear IC’s, PHI

D. Chattopadhyay, P. C Rakshit : Electronics Fundamentals and Applications
Adel S. Sedra, Kenneth Carless Smith: Microelectronics Engineering

Millman & Halkias: Integrated Electronics.

Salivahanan: Electronics Devices & Circuits.

Albert Paul Malvino: Electronic Principle.

Noohkwh e

Course Name : Engineering Thermodynamics & Fluid Mechanics
Course Code: MECH1201
Contact hrs per|L |T |p | Total | Credit



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Albert+Paul+Malvino%22
https://www.google.co.in/search?safe=active&hl=en&tbm=bks&tbm=bks&q=inauthor:%22Kenneth+Carless+Smith%22&sa=X&ei=EXJ0U4fDOYmXuASJuYDwCQ&ved=0CC8Q9AgwAA&biw=1366&bih=639&dpr=1
https://www.google.co.in/search?safe=active&hl=en&biw=1366&bih=639&tbm=bks&tbm=bks&q=inauthor:%22Adel+S.+Sedra%22&sa=X&ei=EXJ0U4fDOYmXuASJuYDwCQ&ved=0CC4Q9AgwAA
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Chattopadhyay+D.,+Rakshit+P.+C.%22

points

week:

3 1 0 4 4

ModuleI[10L]
Basic concepts of Thermodynamics:

Introduction; Macroscopic and microscopic concept; Definition of Thermodynamic
systems; Surrounding, universe; Open, closed and isolated systems; Concept of control
volume; Thermodynamic properties: intensive, extensive & specific properties; state.

Thermodynamic equilibrium; Change of state; Thermodynamic processes and cycles;
Quasi-static processes; Reversible processes; Zeroth law of Thermodynamics -concept of
temperature.

Heat & Work:

Definition of Thermodynamic work; Work transfer-displacement work for a simple
compressible system, path function, PdV work in various quasi-static processes(isothermal,
isobaric, adiabatic, polytropic, isochoric); Free expansion; Indicated diagram (P-V diagram)

Definition of heat; Heat transfer-a path function; Similarities and dissimilarities between
heat and work.
Module IT [8 L]

First law of Thermodynamics: Statement; 1* law for a closed system executing a cycle;
Concept of stored energy; Energy as a property, different forms of stored energy, internal
energy, first law for a non-flow process; Flow work; Definition of enthalpy, C,, C.; Energy
of an isolated system; Flow energy; First law for an open system - steady flow energy
equation; Examples of steady flow devices(nozzle and diffuser, turbine, pump, compressor,
boiler, condenser and throttling device); PMM-I

Module ITI [10 L]

Second law of Thermodynamics:

Qualitative difference between heat and work; Definition of source & sink: cyclic heat
engine, heat pump and refrigerator, thermal efficiency of heat engine, C.O.P of heat pump
and refrigerator; Kelvin-Plank and Clausius statements of second law; Equivalence of the

two statements.

Reversible process; Irreversible process; Factors for irreversibility; Carnot cycle and Carnot
efficiency; Reversible heat engine and heat pump; PMM-11

Entropy: Mathematical statement of Clausius Inequality: Entropy as a property; Entropy
principle; T-s plot for reversible isothermal, adiabatic, isochoric & isobaric processes.

Air standard Cycles:

Otto cycle & Diesel cycle, P-V & T-s plots, Net work done and thermal efficiency.



Module IV [10 L]
Properties & Classification of Fluid:

Definition of fluid; Concept of Continuum; Fluid properties- density, specific weight,
specific volume, specific gravity; Viscosity : definition , causes of viscosity , Newton’s law
of viscosity, dimensional formula and units of viscosity, kinematic viscosity; Variation of
viscosity with temperature. Ideal and Real fluids; Newtonian and Non-Newtonian fluids;
No-slip condition.

Compressibility and Bulk modulus of elasticity.

Difference between compressible and incompressible fluids.

Fluid Statics:

Introduction; Pascal’s Law--statement and proof; Basic Hydrostatic Law and its proof;
Variation of pressure with depth in incompressible fluid, piezometric head, pressure head;
Unit and scales of pressure measurement.

Measurement of fluid pressure: Piezometer, Manometers -Simple and Differential U-tube
manometer, Inverted tube manometer, Inclined tube manometer.

Characteristics and choice of manometric fluid.

Module V [10 L]

Fluid Kinematics:

Definition; Flow field and description of fluid motion(Eulerian & Lagrangian method),
steady and unsteady flow, uniform and non-uniform flow-examples.

Acceleration of a fluid particle-local acceleration, convective acceleration. Stream line,
Stream tube, Path line and Streak line; Laminar and Turbulent flow, Reynolds Number.
Equations of streamlines and path lines.

Continuity equation for unidirectional flow and for differential form in 3-D Cartesian
coordinate system.

Dynamics of Ideal fluids:

Introduction, Euler’s equation of motion along a streamline; Bernoulli’s equation-
assumptions and significance of each term of Bernoulli’s equation.

Application of Bernoulli’s equation-problem on pipe line. Measurement of flow rate:
Venturimeter and orificemeter .

Static pressure, Dynamic pressure, Stagnation pressure-measurement of velocity by Pitot
tube.

References:

1. Engineering Thermodynamics- Nag, P.K.-T. M.H

2. Fundamentals of Thermodynamics- Sonntag, Borgnakke & Van Wylen, Wiley India
3. Thermodynamics- an Engineering approach - 6e, Cengel & Boles, TM

4. Fluid Mechanics & Hydraulic Machines — R.K. Bansal, Laxmi Publications Ltd, India

5. Introduction to Fluid Mechanics and Fluid Machines- S.K. Som, G. Biswas, & S.
Chakraborty, T.M.H

6. Fluid Mechanics — A.K. Jain, Khanna Publishers.

Course Name : Introduction to Computing Lab
Course Code: CSEN1211
Contact hrs per | L | T | P | Total | Credit




points

week:

0 0 3 3 2

Basic Computation & Principles of Computer Programming Lab
Softwares to be used: Cygwin and notepad++, Tiny C

Day 1: LINUX commands and LINUX based editor
Day 2: Basic Problem Solving

Day 3: Control Statements (if, if-else, if-elseif-else, switch-case)
Day 4: Loops - Part I (for, while, do-while)

Day 5: Loops - Part 11

Day 6: One Dimensional Array

Day 7: Array of Arrays

Day 8: Character Arrays/ Strings

Day 9: Basics of C Functions

Day 10: Recursive Functions

Day 11: Pointers

Day 12: Structures and Unions

Day 13: File Handling

Course Name : PHYSICS I Lab

Course Code: PHYS 1011

Contact hrs per|L |T | P | Total | Credit




week:

points
0 0 3 3 3

1.
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Determination of Young’s modulus by Flexure Method and calculation of bending

moment and shear force at a point on the beam.

Determination of modulus of rigidity by Static/Dynamic Method.
Determination of thermal conductivity of a good conductor by Searle’s Method.
Determination of thermal conductivity of a bad conductor by Lee’s and Chorlton’s

Method.

Determination of dielectric constant of a given dielectric material.

Use of Carey Foster’s bridge to determine unknown resistance.

Determination of wavelength of light by Newton’s ring method.

Determination of wavelength of light by Fresnel’s biprism method.

Determination of wavelength of light by Laser diffraction method.

Determination of dispersive power of the material of a given prism.

Determination of co-efficient of viscosity of a liquid by Poiseulle’s capillary flow method.

Course Name : Basic Electronics Engineering Lab

Course Code: ECEN1011

Contact hrs per | L | T | P | Total | Credit




points
0 0 3 3 3

week:

List of Experiments

1.
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Familiarisation with passive and active electronic components such as Resistors, Inductors,
Capacitors, Diodes, Transistors (BJT) and electronic equipment like DC power supplies,
multimeters etc.

Familiarisation with measuring and testing equipment like CRO, Signal generators etc.

Study of I-V characteristics of Junction diodes.

Study of I-V characteristics of Zener diodes.

Study of Half and Full wave rectifiers with Regulation and Ripple factors.

Study of I-V characteristics of BJTs in CB mode

Study of I-V characteristics of BJTs in CE mode

Study of I-V characteristics of Field Effect Transistors.

Determination of input-offset voltage, input bias current and Slew rate of OPAMPs.

10 Determination of Common-mode Rejection ratio, Bandwidth and Off-set null of OPAMPs.
11. Study of OPAMP circuits: Inverting and Non-inverting amplifiers, Adders, Integrators and

Course Name : Workshop Practice

Course Code: MECH1019




Contact
week:

L T P Total Credit
hrs per .
points
1 0 3 4 3

Job 1: General awareness of a typical workshop.

Theory requirements: Workshop definition, various shops in a typical workshop,
Carpentry, Fitting, Foundry; Sheet Metal Shop, Welding and Brazing Shop, Machine
Shop , Forging & Blacksmithy, Safety precautions to be followed in a workshop,
Familiarization of Various safety devices and their uses.

Job 2: Making of a wooden pattern.

Theory requirements: Market forms of converted Timber ,eg, log, balk, plank,batten,
beam ,Types of Wood, Hard Wood, Soft Wood, particle board; Seasoning of wood,
Natural seasoning, Artificial seasoning, Carpentry Tools- Marking Tools, Cutting
Tools, Planing Tools, Boring Tools, Striking Tools , Holding & Misc. Tools,
Carpentry Processes (marking, sawing, planning, chiselling, boring, grooving, joining
etc.), Safety precautions in Carpentry Shop.

Job 3: Making of a matched profile form MS plate.

Theory requirements: Work Bench, Fitting Tools (Bench
Vice,Chisel,Hammer,Different types of Files, (Rough,Bastard, Second Cut, Half
Round, Triangular File),Saw(Hack saw etc.), Scriber, Punch, Try Square, Angle Plate,
caliper (outside & inside), Universal Surface Gauge, Centre Punch, Prick Punch, Drill
(Flat,straight fluted, taper shank twist drill).

Fitting Operations,Filing, Marking, Drilling, Tapping (Rougher,Intermediate, Finisher
taps), Tap Drill size (D=T-2d), Sawing, Dieing . Safety precautions in Fitting Shop.

Job 4: Making of an internal and external thread.

Theory requirements Thread standards and thread classifications, Internal
Thread,External Thread, Thread Nomenclature (Major dia, Minor dia, Pitch dia, pitch,
Lead, TPI, Metric, BSP , Nominal size), Specifications of threaded fasteners ( in
Metric System). Safety precautions in Dieing and Tapping.

Job 5: Making of a green sand mould using the pattern made under Job no. 2.

Theory requirements: Mould making, Preparation of sand, (silica, clay, moisture, and
misc items and their functions), Properties of a good sand mould, General procedure
for making a good sand mould, Different tools used for preparation of a mould,
Explanation of various terms , Cope and Drag Box, Runner, Riser, Gating and its
utility, Parting sand, Vent holes.

Job 6: Demonstration of metal melting and casting

Job 7. Making of a stepped pin in a centre lathe.

Theory requirements: Metal melting furnaces: Ladles, Using of Tongs, Molten metal
pouring procedure, Safety precautions in pouring molten metal in a mould.

(2 Classes)

Theory requirements: Machining and common machining operations , Lathe M/c
and its specifications, Head stock, Tailstock, Chuck-Self centering chuck , 4 jaw chuck,
Bed, Carriage, Feed mechanism, Screw cutting mechanism, various lathe operations
like turning, facing, grooving, chamfering, taper turning ,Thread cutting, Knurling,
Parting, Cutting speed, Feed, Depth of cut , Different types of cutting tools-Safety
precautions in a machine shop.

Job 8: Making of square prism from a round shaft by Shaping Machine




Theory requirements: Description of a Shaping machine, Base , Column, Saddle,
Clapper box, Quick return mechanism, Feed Mechanism, Table, Rotation of table,
Adjustment of stroke length, Adjustment of starting point of cut. Safety Precautions
while working in Shaping Machine.

Job 9: Making of square prism from a round shaft by Milling Machine
Theory requirements: Description of a milling machine, Specification of a Milling
machine, Types of Milling-Up Milling, Down Milling, Vertical Milling Machine,
Horizontal Milling Machine , Safety precautions while working in Milling Machine.

Job 10 : Arc Welding practice and making of a welded joint
Theory requirements: Welding, Weldability, Types of Welding, MMAW, Gas
Welding, Electrode , Functions of Flux, Equipment for MMAW, Different types of
Flames in Gas Welding and Gas Cutting (Neutral-Oxidising-Reducing Flames),
Different types of welding joints, AC Welding , DC Welding; Safety precautions in
Welding Shop.

Job 11 : Sheet Metal forming & Brazing

Theory requirement: Specification of sheet metal, SWG vs. mm, HR sheet, CR sheet,
GI Sheet, Stainless Steel Sheet, Aluminum sheets, Tin Plates, Sheet metal working
Tools, Micrometer, Chisels, Punches, Hammers, Mallets, Hand Shear or Snippets,
Various sheet metal forming operations, Shearing, Marking, Punching, Drilling,
Bending, Drawing, Brazing, Safety precautions in Sheet Metal Working Shop.

References:

1. Elements of Workshop Technology (Vol- I and II)- Hajra Choudhury, Media Promoter
&Publishers Privet Limited.

2. Workshop Technology (Vol- I and II) — Chapman , Viva Books Privet Limited.

Detailed Syllabus of 3™ Semester:



Subject Name: Data Structures & Algorithms

Paper Code: CSEN 2101

Contact L T P Total Credit Points
Hours per 3 1 0 4 4
week

Pre-requisites:
Introduction to Computing, Mathematics, Set theory

Module -I. [8L] Linear Data Structure I

Introduction (2L):
Why we need data structure?

Concepts of data structures: a) Data and data structure b) Abstract Data Type and Data Type.
Algorithms and programs, basic idea of pseudo-code.Algorithm efficiency and analysis, time and
space analysis of algorithms — Big O, 2, ® notations.

Array (2L):
Different representations — row major, column major. Sparse matrix - its implementation and
usage. Array representation of polynomials.

Linked List (4L):
Singly linked list, circular linked list, doubly linked list, linked list representation of polynomial
and applications.

Module -IT: [7L] Linear Data Structure II

Stack and Queue (5L):

Stack and its implementations (using array, using linked list), applications.

Queue, circular queue, deque. Implementation of queue- both linear and circular (using array,
using linked list), applications. Implementation of deque- with input and output restriction.

Recursion (2L):
Principles of recursion — use of stack, differences between recursion and iteration, tail recursion.
Applications - The Tower of Hanoi, Eight Queens Puzzle (Concept of Backtracking).

Module -III. [14L] Nonlinear Data structures

Trees (9L):

Basic terminologies, forest, tree representation (using array, using linked list). Binary trees -
binary tree traversal (pre-, in-, post- order), threaded binary tree (left, right, full) - non-recursive
traversal algorithms using threaded binary tree, expression tree. Binary search tree- operations
(creation, insertion, deletion, searching). Height balanced binary tree — AVL tree (insertion,
deletion with examples only). B- Trees — operations (insertion, deletion with examples only).



Graphs (5L):

Graph definitions and Basic concepts (directed/undirected graph, weighted/un-weighted edges,
sub-graph, degree, cut-vertex/articulation point, pendant node, clique, complete graph, path,
shortest path, isomorphism).

Graph representations/storage implementations — adjacency matrix, adjacency list, Graph traversal
and connectivity — Depth-first search (DFS), Breadth-first search (BFS) — concepts of edges used
in DFS and BFS (tree-edge, back-edge, cross-edge, forward-edge), applications.

Module - IV. Searching, Sorting (11L):

Sorting Algorithms (6L):

Bubble sort and its optimizations, Cocktail Shaker Sort, Insertion sort, Shell sort, Selection sort,
Quicksort (Average Case Analysis not required), heap sort (concept of max heap, application —
priority queue), Counting Sort, Radix sort.

Searching (2L):
Sequential search, Binary search, Interpolation search.

Hashing (3L):
Hashing functions, collision resolution techniques (Open and closed hashing).

Recommended books:

1. “Data Structures And Program Design In C”, 2/E by Robert L. Kruse, Bruce P. Leung.

2. “Fundamentals of Data Structures of C” by Ellis Horowitz, Sartaj Sahni, Susan Anderson-freed.
3. “Data Structures in C” by Aaron M. Tenenbaum.

4. “Data Structures” by S. Lipschutz.

5. “Introduction to Algorithms” by Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,
Clifford Stein.

Subject Name: Discrete Mathematics

Paper Code: CSEN 2102

Contact L T P Total Credit
Hours per Points
week 3 1 0 4 4




Module I: 10L

Introduction to Propositional Calculus: Propositions, Logical Connectives, Truth Tables;
Conjunction, Disjunction, Negation, Implication, Converse, Contrapositive, Inverse, Biconditional
Statements; Logical Equivalence, Tautology, Normal Forms, CNF and DNF; Predicates,
Universal and Existential Quantifiers, Bound and Free Variables, Examples of Propositions with
Quantifiers.

Module IT: 121

Counting Techniques: Permutations and Combinations, Distinguishable and Indistinguishable
Objects, Binomial Coefficients, Generation of Permutations and Combinations; Pigeon-hole
Principle, Generalized Pigeon-Hole Principle, Principle of Inclusion and Exclusion; Generating
Functions and Recurrence Relations, Solving Recurrence Relations Using Generating Functions
and Other Methods; Solving the Recurrence Relation for the Fibonacci Sequence; Divide-and-
Conquer Methods, Formulation and Solution of Recurrence Relations in Computer Sorting,
Searching and Other Application Areas.

Module III: 18L

Graphs and Trees: Directed and Undirected Graphs, Review of Basic Concepts and Definitions;
Connectivity of Graphs, Point and Edge Connectivity, 1- and 2- Connectivity, Examples;
Planarity: Examples of Planar and Non-planar Graphs, Kuratowski’s Theorem (Statement and
Discussion, omit proof); Colorability: Chromatic Numbers, Heuristic Methods for Determining
Chromatic Numbers, Independence and Clique Numbers, Chromatic Polynomials, Applications of
Graph Coloring; Kempe Chains, Five Colour Theorem for Planar Graphs; Four Colour Theorem
(Statement and Discussion, omit proof).

Matchings: Definition and Examples, Perfect Matchings, Maximal Matchings, Hall’s Theorem,
Applications.

References:

1. K Rosen. Discrete Mathematics and Its Applications (7" Ed), McGraw-Hill

2. Douglas B. West, Introduction to Graph Theory (2™ Ed), PHI

Subject Name: Object Oriented Programming

Paper Code: CSEN 2103

Contact L T P Total Credit
Hours per Points
week 3 1 0 4 4
Module 1:

= Overview of Object Oriented Programming Concepts [1L]



o Difference between OOP and procedural programming — advantages & disadvantages.
class, object, message passing, inheritance, encapsulation, polymorphism
= QOOP with C++: [21L]
0 Basic Programming Concepts: [2L]
= Data Types, Operators, Control Statements & Loops, Functions & Parameters,
Arrays, Pointers & References

0 Class & Object, Abstraction / Encapsulation, Access Specifier [3L]

0 Static Member, Friend Function [2L]

0 Constructor and Destructor [2L]
Module 2:

=  OOP with C++:

0 Function and Operator Overloading [2L]

0 Inheritance and Derived Class [3L]

0 Abstract Class, Runtime Polymorphism, Virtual Base Class, Overriding [2L]

0 Exception Handling [1L]

0 Namespaces, Class Template and Function Template [2L]
Module 3:

= OOP with Java: [21L]
0 Features of Java, Byte Code & JVM, Concepts of Java Application and Applet

[1L]
0 Basic Programming Concepts: [3L]
= Data Types, Operators, Control Statements & Loops, Functions & Parameters,

Array
» String Handling Concepts & related Functions, Command Line Arguments
= User Input through Scanner
0 Class & Object, Access Specifier, Static Members, Constructor, Garbage Collector,

Nested & Inner Class [3L]
0 Function Overloading, Inheritance, Runtime Polymorphism, Abstract Class
[3L]
Module 4:
0 Package and Interface [2L]
0 Exception Handling: [20L]
= Types of Exception Classes, Use of Try & Catch with Throw, User-defined
Exceptions Classes
0 Threads, Communication and Synchronization of Threads: [3L]
» Multithreading, Thread Lifecycle, Thread Priorities, Inter-thread
Communication
0 Applet Programming (using Swing): [4L]
= Applet Lifecycle, Application & Applet, Parameter Passing, Event Model &
Listener, I/0
References:
1. The C++ Programming Language by Stroustrup, Adisson Wesley
2. Object Oriented Programming in C++ by R. Lafore, SAMS
3. Java 2.0 Complete Reference by H. Schildt, McGrawHill
4. JAVA How to Program by Deitel and Deitel, Prentice Hall



5. E. Balagurusamy — " Programming With Java: A Primer" — 3rd Ed. - TMH
6. E. Balagurusamy — " Programming With Java: A Primer" — 3rd Ed. - TMH

Subject Name:

Digital Logic and Computer Organization

Paper Code: ECEN 2104

Contact Total Credit
Hours per Points
week 4 4




Module No-1: Digital Logic [10L]:

1.1.

1.2.

Boolean algebra: Various logic gates and their truth tables and circuits, Representation in
SOP and POS forms, Minimization of logic expressions by algebraic method, K-map,
Quine-McCluskey method, Gray coding, excess 3 codes.

Arithmetic circuits: Adder circuit — Ripple Carry Adder, CLA, CSA, and BCD adder,
subtractor circuit, Fixed point multiplication - Booth's algorithm, Fixed point division -
Restoring and non-restoring algorithms, Floating Point Addition and Multiplication.

Module No-2: Combinational Circuits & Sequential circuits [12L]:

2.1.

2.2

Combinational Circuits: Circuit of Encoder, Decoder, Comparator, Multiplexer, De-
Multiplexer and parity Generator. Shannon’s Expansion Theorem, Realization of logic
using muxes.

Sequential circuits: Basic memory elements, S-R, J-K, D, and T Flipflop, conversion,
various types of Registers, Counters — asynchronous, synchronous and irregular & their
design, PLDs, RAM, ROM, EPROM, EEROM, Flash memory.

Module No-3: Basics of Computer Organization [10L]:

3.1. Basic organization of the stored program computer and operation sequence for
execution of a program, Von Neumann & Harvard Architecture, BUS Architecture with
Tristate logic, Fetch, decode and execute cycle, Study of IAS computers.

3.2. Memory system overview, Cache memory organizations, Cache Mapping techniques;
Cache, Replacement policies, Hierarchical memory technology: Inclusion, and locality
properties, Virtual Memory, Memory mapped 10O, Direct memory access, DMA controller.

Module No-4: CPU Design [8L]:

4.1. Instruction format, Instruction sets and addressing modes, Design of control unit -
hardwired and micro programmed control, Horizontal and Vertical micro instruction,
RISC vs. CISC based architecture.

Text Books:



1. Digital Logic and Computer Design, Morris M. Mano, PHI.

2. Digital Principles & Application, 5th Edition, Leach & Malvino, Mc Graw Hill Company
3. Modern Digital Electronics, 2nd Edition, R.P. Jain. Tata Mc Graw Hill Company Limited
4. Digital Logic Design, Fourth Edition - Brian Holdsworth & Clive Woods (free download)
5. Computer Organization & Architecture Designing for performance, 8th Edition, William
Stallings, Pearson (free download)

6. Computer Architecture and Organization, 3rd Ed, John P Hayes

7. Computer Organization, 5th Edition, Carl Hamacher, Zvonko Vranesic, Safwat Zaky, MGH
8. Computer System Architecture, 3rd Edition, Morris M. Mano, Pearson

Reference Books:

1. Fundamental of Digital Circuits, A. Anand Kumar, PHI.

2. Computer Organization and Design: The Hardware/Software interface, David A. Patterson and
John L. Hennessy, 3rd Edition, Elsevier, 2005.

3. Digital Design: Principles and Practices: John F. Wakerly.

Subject Name: Human Values and Professional Ethics

Paper Code: HMTS 2001

Contact Total Credit
Hours per Points
week 2 2




Module I

Human society and the Value System
Values: Definition, Importance and application.
Formation of Values: The process of Socialization,
Self and the integrated personality
Morality, courage, integrity
Types of Values:
Social Values: Justice, Rule of Law, Democracy, Indian Constitution, Secularism
Aesthetic Values: Perception and appreciation of beauty
Organizational Values: Employee: Employer--- rights, relationships, obligations
Psychological Values: Integrated personality and mental health
Spiritual Values &their role in our everyday life
Value Spectrum for a Good Life, meaning of Good Life
Value Crisis in Contemporary Society
Value crisis at----
Individual Level
Societal Level
Cultural Level
Value Crisis management --- Strategies and Case Studies

Module I1

Ethics and Ethical Values

Principles and theories of ethics

Consequential and non-consequential ethics

Egotism,Utilatirianism, Kant's theory and other non-consequential perspectives

Ethics of care, justice and fairness, rights and duties
Ethics-- Standardization
Codification
Acceptance
Application
Types of Ethics--- Ethics of rights and Duties
Ethics of Responsibility
Ethics and Moral judgment
Ethics of care
Ethics of justice and fairness
Work ethics and quality of life at work
Professional Ethics
Ethics in Engineering Profession;
moral issues and dilemmas, moral autonomy(types of inquiry)
Kohlberg's theory, Giligan's theory(consensus and controversy)
Code of Professional Ethics Sample Code of ethics like ASME, ASCE. IEEE,Institute of
Engineers,Indian Institute of materials management, Institute of Electronics and
telecommunication engineers
Violation of Code of Ethics---conflict, causes and consequences
Engineering as social experimentation, engineers as responsible experimenters (computer ethics,
weapons development)
Engineers as managers, consulting engineers, engineers as experts, witnesses and advisors, moral
leadership
Conflict between business demands and professional ideals
social and ethical responsibilities of technologies.
Whistle Blowing: Facts, contexts, justifications and case studies



Ethics and Industrial Law

Institutionalizing Ethics: Relevance, Application, Digression and Consequences

Module ITI

Science, Technology and Engineering

Science, Technology and Engineering as knowledge and profession
----Definition, Nature, Social Function and Practical application of science
Rapid Industrial Growth and its Consequences

Renewable and Non- renewable Resources: Definition and varieties
Energy Crisis

Industry and Industrialization

Man and Machine interaction
Impact of assembly line and automation
Technology assessment and Impact analysis
Industrial hazards and safety
Safety regulations and safety engineering
Safety responsibilities and rights
Safety and risk, risk benefit analysis and reducing risk
Technology Transfer: Definition and Types
The Indian Context

Module IV

Environment and Eco- friendly Technology

Human Development and Environment

Ecological Ethics/Environment ethics

Depletion of Natural Resources: Environmental degradation
Pollution and Pollution Control

Eco-friendly Technology: Implementation, impact and assessment

Sustainable Development: Definition and Concept

sustainable development

Sustainable Development--- The Modern Trends

Appropriate technology movement by Schumacher and later development
Reports of Club of Rome.

References:
1)Tripathi,A.N., Human Values, New Age International, New Delhi,2006

Strategies for

2)Ritzer, G., Classical Sociological Theory, The McGraw Hill Companies, New York,1996.
3)Doshi,S.L., Postmodern Perspectives on Indian Society, Rawat Publications, New Delhi,2008.
4)Bhatnagar, D.K., Sustainable Development, Cyber Tech Publications, New Delhi, 2008.
5)Kurzwell,R., The age of Spiritual Machines, Penguin Books, New Delhi,1999.

6)Weinberg, S.K., Social Problems in Modern Urban Society, Prentice Hall,Inc.,USA, 1970.

7) Giddens, Anthony 2009. Sociology. London: Polity Press (reprint 13th Edition).

Subject Name: Basic Environmental Engineering & Ecology

Paper Code: CHEM 2001

Contact L T P Total Credit
Hours per Points
week 3 0 0 3 3




Module 1 9L

Environment & Ecology (General discussion)

Basic ideas of environment and its component 1L

Mathematics of population growth: exponential and logistic and associated problems, definition of
resource, types of resource, renewable, non-renewable, potentially renewable, Population pyramid
and Sustainable Development. 2L

General idea of ecology, ecosystem — components, types and function. 1L

Structure and function of the following ecosystem: Forest ecosystem, Grassland ecosystem,
Desert ecosystem, Aquatic ecosystems, Mangrove ecosystem (special reference to Sundarban);
Food chain [definition and one example of each food chain], Food web. 2L
Biogeochemical Cycle- definition, significance, flow chart of different cycles with only
elementary reaction [Oxygen, carbon, Nitrogen, Phosphorus, Sulphur]. 2L

Biodiversity- types, importance, Endemic species, Biodiversity Hot-spot, Threats to biodiversity,
Conservation of biodiversity. 1L

Module 2 9L

Air pollution and control

Atmospheric Composition: Troposphere, Stratosphere, Mesosphere, Thermosphere, Tropopause
and Mesopause. 1L

Green house effects: Definition, impact of greenhouse gases on the global climate and
consequently on sea water level, agriculture and marine food. Global warming and its
consequence, Control of Global warming. Acid rain: causes, effects and control. Earth’s heat
budget, carbon capture, carbon footprint 2L

Lapse rate: Ambient lapse rate, adiabatic lapse rate, atmospheric stability, temperature inversion
(radiation inversion). Atmospheric dispersion, Maximum mixing depth 2L

Definition of pollutants and contaminants, Primary and secondary pollutants: emission standard,
criteria pollutant. Sources and effect of different air pollutants- Suspended particulate matter,
oxides of carbon, oxides of nitrogen, oxides of sulphur, particulate, PAN. 1L
Smog: Photochemical smog and London smog. Depletion Ozone layer: CFC, destruction of ozone
layer by CFC, impact of other green house gases, effect of ozone modification 1L

Standards and control measures: Industrial, commercial and residential air quality standard,
control measure (ESP, cyclone separator, bag house, catalytic converter, scrubber (ventury),
Statement with brief reference).

Module 3: 9L

Water Pollution and Control

Hydrosphere, Hydrological cycle and Natural water. Pollutants of water, their origin and effects:
Oxygen demanding wastes, pathogens, nutrients, Salts, thermal application, heavy metals,
pesticides, 2L
River/Lake/ground water pollution: River: DO, 5 day BOD test, Unseeded and Seeded BOD test,
BOD reaction rate constants, COD. 1L

Lake: Eutrophication [Definition, source and effect]. Ground water: Aquifers, hydraulic gradient,
ground water flow (Definition only) 1L

Water Treatment system [coagulation and flocculation, sedimentation and filtration, disinfection,
hardness and alkalinity, softening]

Waste water treatment system, primary and secondary treatments [Trickling filters, rotating
biological contractor, Activated sludge, sludge treatment, oxidation ponds] 2L

Water pollution due to the toxic chemicals effects: Lead, Mercury, Cadmium, Arsenic 1L

Noise Pollution



Definition of noise, effect of noise pollution, noise classification [Transport noise, occupational
noise, neighbourhood noise]. Definition of noise frequency, noise pressure, noise intensity, noise
threshold limit value, equivalent noise level, L;, (18hr Index), effective perceived noise level.
Noise pollution control. 2L

Module 4: 9L

Land Pollution

Solid Waste: Municipal, industrial, commercial, agricultural, domestic, pathological and

hazardous solid wastes, electronic waste 2L

Recovery and disposal method- Open dumping, Land filling, incineration, composting, recycling.
2L

Social Issues, Health and Environment
Environmental disasters: Bhopal gas tragedy, Chernobyl disaster, Three Mile Island disaster,

cancer and environment: carcinogens, teratogens and mutagens (general aspect) 2L
Environmental impact assessment, Environmental audit, Environmental laws and protection act of
India. 1L

Energy audit, Green building, Green sources of energy, Concept of Green Chemistry, Green
catalyst, Green solvents (replacement of VOC) 2L
References/Books

1. Masters, G. M., “Introduction to Environmental Engineering and Science”, Prentice-Hall of
India Pvt. Ltd., 1991.

2. De, A. K., “Environmental Chemistry”, New Age International.

3. Asim K. Das, Environmental Chemistry with Green Chemistry, Books and Allied P. Ltd

4. S. C. Santra, Environmental Science, New Central Book Agency P. Ltd

5. GourKrishna Das Mahapatra, Basic Environmental Engineering and Elementary Biology,
Vikas Publishing House P. Ltd.

Subject Name: Data Structure &Algorithms Lab

Paper Code: CSEN 2111

Contact L T P Total Credit
Hours per Points
week 0 0 3 3 2




Introduction, Arrays, Linked Lists:

Day 1: Time and Space Complexity

Create three different 10,000 x 10,000 matrices matrixOne, matrixTwo and result- Matrix, using
dynamic memory allocation. Initialize matrixOne and matrixTwo by using rand() or srand()
function, limit the values from 0 to 9. Multiply matrixOne and matrixTwo into resultMatrix.

While execution, open another terminal and use top command to see the usage of memory by the
process. Calculate the time taken for the execution of the program.

Home Assignment
1. Write a program (WAP) to check whether a matrix is i) identity, ii) diagonal.
2. WAP to reverse the elements of an array without using any other variable.

Day 2: Array

1. WAP to add two polynomials using array. Minimize the memory usage as much as you can.
2. Write a program to convert a matrix into its sparse representation (triple format). Once
represented in sparse format, do not revert back to the matrix format any-more.

Manipulate the sparse representation to find the transpose of the matrix (which should

also be in sparse representation). Calculate and find out whether using triple format for

your example is advantageous or not.

Home Assignment
1. WAP to add two matrices using sparse representation. Manipulation of data should be
done in sparse format.

Day 3: Singly Linked List

Write a menu driven program to implement a singly linked list with the operations:
i) create the list

ii) insert any element in any given position (front, end or intermediate)

iii) delete an element from any given position (front, end or intermediate)

iv) display the list v) reverse the list

Home Assignment
1. Represent a polynomial as a linked list and write functions for polynomial addition.

Day 4: Doubly Linked List

i) create the list

ii) insert any element in any given position (front, end or intermediate)
iii) delete an element from any given position (front, end or intermediate)
iv) display the list

Home Assignment

Implement a double-ended queue (dequeue) where insertion and deletion operations are possible
at both the ends.

Linear Data Structures



Day 5: Stack, Queue - with array

1. Write a menu driven program to implement stack, using array, with i) push, ii) pop, iii)
display, iv) exit operations

2. WAP to evaluate a postfix expression.

3. Write a menu driven program to implement a queue, using array, with

i) insert, ii) delete, iii) display, iv) exit operations.

Home Assignment
WAP to convert an infix expression to its corresponding postfix operation.

Day 6: Stack, Queue - with linked list

Write a menu driven program to implement a stack, using linked list, with

i) push, ii) pop, iii) display, iv) exit operations

Write a menu driven program to implement a queue, using linked list, with
i) insert, ii) delete, iii) display, iv) exit operations

Home Assignment
Write a menu driven program to implement a circular queue, using linked list, with
)] insert, ii) delete, iii) display, iv) exit operations.

Non-linear Data Structures

Day 7: Binary Search Tree (BST)
Write a program, which creates a binary search tree (BST). Also write the functions to insert,
delete (all possible cases) and search elements from a BST.

Home Assignment
Write three functions to traverse a given BST in the following orders:
i) in-order, ii) pre-order, iii) post-order. Display the elements while traversing.

Algorithms:
Day 8: Searching, hashing

WAP to implement,

i) Linear Search, ii) Binary Search (iterative), iii) Interpolation Search. Plot

their running time for different size of input to compare their performance.

NB: As a pre-processing step, use bubble-sort to sort the elements in the search space.
Implement hashing with open addressing or closed hashing.

Home Assignment

WAP to generate integers from 1 to n (input parameter) in random order and guarantees that no
number appears twice in the list. While the number sequence is being generated, store it in a text
file.

Day 9: Sorting

Write different functions for implementing,

i) Cocktail shaker sort,

ii) Heap sort,

iii) Merge Sort.

Plot a graph of n vs. time taken, for n = 100, 1000, 10,000 and 100,000 to compare
the performances of the sorting methods mentioned above.



Home Assignment
Write different functions for implementing, i) Insertion sort, ii) Quick sort.

Graph Algorithms:

Day 10: DFS BFS

Read a graph (consider it to be undirected) from an edge-list and store it in an adjacency list.
Use the adjacency list to run DFS algorithm on the graph and print the node labels.

Detect and count the back-edges.

Home Assignment

WAP to implement BFS algorithm of a given graph (similarly as described for DFS, instead of
back-edges count cross-edges).

Subject Name: Software Tools

Paper Code: CSEN 2112

Contact L T P Total Credit
Hours per Points
week 0 0 3 3 2

CodeLite IDE



Learn to use CodeLite IDE for wrtiing C/C++ programming languages

Compiling with gcc

Learn all the command line options for compiling C programs in the unix environment using gcc

Git for sharing files and version control
Learn how to setup a repository so that it will be easy to sync your local with that on the server.
Learn to use cvs for version controlling

Debugging with gdb
gdb is the standard C/C++ debugger to debug your code. Learn to interact with gdb directly via a
shell, or use a graphical interface provided by CodeLite IDE.

Makefiles
Learn how you use makefile on Unix to properly build an executable.

Code coverage testing with gcov
Learn about good testing using gcov is used to make sure the tests are exercising all the branches in
the code .

Runtime profiling with gprof
Learn about using gprof which is a very useful profiling tool for speeding up execution speed of a
program: it will show where your program is spending most of its time, so one can know about
the most important code to optimize.

Memory profiling with valgrind
Learn to use valgrind which is a critical tool for helping one to find memory leaks in the
program: malloc without free, accessing an array outside its bounds, etc.

Subject Name: Object Oriented Programming Lab

Paper Code: CSEN 2113 .
Contact L T P Total Credit
Hours per Points
week 0 0 3 3 2 .




* Assignments on C++: [based on Lectures]
1. Basic Programming
2. Class

3. Overloading

4. Inheritance

5. Polymorphism
6. Templates

* Assignments on Java: [based on Lectures]
1. Basic Programming

Class

Overloading

Inheritance

Interfaces and Packages

Exception Handling

Threads

Applets

©NDU A WN

Subject Name: Digital Logic & Computer Organization Lab

Paper Code: ECEN 2114

Contact L T P Total Credit
Hours per Points
week 0 0 3 3 2

Choose any Ten

1. Realization of basic gates using Universal logic gates.

2. Four-bit parity generator and comparator circuits.

3. Code conversion circuits BCD to Excess-3 & vice-versa.

4. Construction of simple 3 to 8 Decoder circuit by 2 to 4 Decoders using logic gates.
5. Design a 4 to 1 Multiplexer using logic gates and use it as a Universal logic module.
6. Realization of RS-JK and D flip-flops using Universal logic gates.

7. Construction of simple arithmetic logic circuits-Adder, Subtractor.



8. Realization of Asynchronous Up/Down Counter (Count up to 7) using logic gates.
9. Realization of Synchronous Up/Down Counter (Count up to 7) using logic gates.
10. Realization of Shift Registers using logic gates (Serial in Serial out and Parallel in Serial out)

11. Construction of Serial adder circuit using a D Flip-Flop and a Full adder.

12. Design a combinational circuit for BCD to Decimal conversion to drive 7-Segment display

using logic gates.

Detailed Syllabus of 4™ Semester:

Subject Name: Physics I1

Paper Code: PHYS 2001

Contact L T Total Credit Points
Hours per 3 1 4 4

week

Module 1 :

Classical Mechanics : 4L

Constraints. Generalised coordinates. Lagrange’s equation of motion. Hamiltonian formulation,

Hamilton’s equation of motion.



Course should be discussed along with simple physical problems.

Quantum Mechanics: 6L

Physical interpretation of wave function W(normalization and probability interpretation). Concept
of probability and probability density. Operator. Commutator. Formulation of quantum
mechanics and basic postulates . Operator correspondence . Time dependent Schrodinger’s
equation . Formulation of time independent Schrodinger’s equation by method of separation of
variables. Expectation values. Application of Schrédinger equation-Particle in an infinite square
well potential (1-D and 3-D potential well), discussion on degenerate energy levels.

Module 2 :

Statistical Mechanics: 6L

Concept of energy levels and energy states. Macrostates. Microstates and thermodynamic
probability. Equilibrium macrostate. MB, FD and BE statistics (no deduction necessary).
Fermions, Bosons (definitions in terms of spin, examples). Physical significance and application.
Classical limit of quantum statistics. Fermi distribution at zero and non —zero temperature. Fermi
Level.

Applications of Statistical Mechanics : 4L

Planck’s Black body radiation. Fermi level in intrinsic and extrinsic semiconductors. Intrinsic
semiconductors and carrier concentration. Extrinsic semiconductors and carrier concentration.
Equation of continuity. Direct & indirect band gap semiconductors.

Module 3 :

Dielectric Properties: 5L

Electric dipole moment. Dielectric constant. Polarizability. Electric susceptibility. Displacement
vector. Electronic, ionic and orientation polarizations. Calculation of polarizabilities - Internal
fields in solids. Piezo-electricity, pyro-electricity and ferro- electricity.

Magnetic Properties: 5L

Permeability, field intensity, magnetic field induction, magnetization, magnetic susceptibility.
Origin of magnetic moment, Bohr magneton. Classification of dia, para and ferro magnetic
materials on the basis of magnetic moment. Domain theory of ferro magnetism. Explanation of
hysteresis curve. Soft and hard magnetic materials. Properties of anti-ferro and ferri magnetic
materials. Ferrites and their applications. Concept of perfect diamagnetism.

Module 4 :

Band Theory of Solids: 6L

Electron in a periodic potential. Bloch theorem. Kronig-Penny model (qualitative treatment).
Origin of energy band formation in solids. Classification of materials into conductors, semi
conductors & insulators. Concept of effective mass of an electron and hole.

Super Conductivity: 4L,

Introduction (experimental survey). General properties of super conductivity. Effect of magnetic
field. Meissner effect . Explanation in view of wave mechanical property. Hard and soft
superconductors. Thermal properties of superconductor. London equations and penetration depth.

References:



Subject Name: Number Theory And Algebraic Structures

Paper Code: MATH 2201

Contact L T P Total Credit Points
Hours per 3 1 0 4 4
week

MODULE-I - NUMBER THEORY, POSETS AND LATTICES (12L)

Well Ordering Principle, Divisibility theory and properties of divisibility, Fundamental Theorem
of Arithmetic, Euclidean Algorithm for finding greatest common divisor (GCD) and some basic
properties of GCD with simple examples.

Congruences , Residue classes of integer modulo n (Z,) and its examples.

Order , Relation and Lattices, POSET , Hasse Diagram. Minimal, Maximal, Greatest and Least
elements in a POSET, Lattices and its properties, Principle of Duality, Distributive and
Complemented Lattices.

MODULE-II- GROUP THEORY I (12L)

Cartesian Product , Binary operation , Composition Table.

Group , Elementary theorems on groups, Quasi group and Klein’s 4 group.



Permutations , Product of permutations, Group property of permutations, Cyclic permutation ,
Transposition , Even and Odd permutations, Proposition regarding permutations , Alternating
Groups , Dihedral groups.

Discussion on some physical examples e.g. the motion group of a cube.

MODULE-III - GROUP THEORY II (12L)

Order of an element of a group , Properties of the order of an element of a group , Subgroups ,
some basic theorems on subgroups, Cyclic group , Cosets , Lagrange’s theorem, Fermat’s Little
Theorem(statement only).

Normal subgroup, some basic theorems on Normal subgroup, Quotient group , some applications
in algebraic coding theory e.g. Block codes , Linear codes , Coset decoding etc.

MODULE-IV- MORPHISMS, RING AND FIELD (12L)

Homomorphism and Isomorphism of groups, some basic theorems.

Rings , some elementary properties of a ring, Ring with unity , Characteristic of a ring, Ring with
zero divisors, Subring , Integral domain, Field , Division Ring or Skew Field.(Emphasis should be
given on examples and elementary properties.)

References:
1. Higher Algebra, S.K.Mapa, Sarat Book Distributors

2. Advanced Higher Algebra, J.G. Chakravorty and P.R. Ghosh, U.N. Dhur and Sons
3. A First course in Abstract Algebra, J.B.Fraleigh, Narosa
4. Algebra, M.Artin, Pearson

5. Discrete Mathematics and its Applications, Kenneth H Rosen, McGraw Hill

6. Discrete Mathematics For Computer Scientists And Mathematicians

Joe R. Mott , Abraham Kandel and Theodore P. Baker, Prentice-Hall Of India

7. A Friendly Introduction to Number Theory, Joseph H Silverman, Pearson
8. Topics in Algebra, I.N.Herstein, Wiley India

9. Advanced Algebra, Samuel Barnard and James Mark Child, Macmillian

Subject Name: Probability and Numerical Methods

Paper Code: MATH 2202

Contact L T P Total Credit Points
Hours per 3 1 0 4 4
week



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22James+Mark+Child%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Samuel+Barnard%22
http://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Theodore+P.+Baker&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Abraham+Kandel&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Joe+R.+Mott&