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B. E. Common to all Programmes
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)

SEMESTER - llI
TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TE CHNIQUES
Course Code 18MAT31 CIE Marks 40
Teaching Hours/Week (L: T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
« To have an insight into Fourier series, Fouriemdgfarms, Laplace transforms, Difference equatiorn

and Z-transforms.
* To develop the proficiency in variational calculurgd solving ODE'’s arising in engineering
applications, using numerical methods.

Module-1

Laplace Transform: Definition and Laplace transforms of elementargctions (statements only). Lapla
transforms of Periodic functions (statement onhyd anit-step function — problems.

Inverse Laplace Transform Definition and problems, Convolution theorem iodf the inverse Laplac
transforms (without Proof) and problems. Solutidtireear differential equations using Laplace tfanss.

1)

Module-2

Fourier Series Periodic functions, Dirichlet's condition. Foeriseries of periodic functions peridyz and
arbitrary period. Half range Fourier series. Paattharmonic analysis.

Module-3

Fourier Transforms: Infinite Fourier transforms, Fourier sine and cesittansforms. Inverse Fouri
transforms. Problems.

Difference Equations and Z-Transforms: Difference equations, basic definition, z-transfatefinition,
Standard z-transforms, Damping and shifting rul@sal value and final value theorems (without pfpoand
problems, Inverse z-transform and applicationoteesdifference equations.

Module-4

Numerical Solutions of Ordinary Differential Equations(ODE'’s:

Numerical solution of ODE’s of first order and fidegree- Taylor’s series method, Modified Eulensthod
Runge -Kutta method of fourth order, Milne’s andafuBash forth predictor and corrector method
derivations of formulae)-Problems.

No

Module-5

Numerical Solution of Second Order ODE’s Runge-Kutta method and Milne’s predictor and odoe
method. (No derivations of formulae).

Calculus of Variations: Variation of function and functional, variation@iroblems, Euler's equatiof
Geodesics, hanging chain, problems.

n

Course outcomes At the end of the course the student will be able t
» CO1: Use Laplace transform and inverse Laplacestoam in solving differential/ integral equatic
arising in network analysis, control systems armpfields of engineering.
e CO2: Demonstrate Fourier series to study the behbawf periodic functions and their applications
system communications, digital signal processirdfaaid theory.
¢ CO3: Make use of Fourier transform and Z-transftonilustrate discrete/continuous function arisi
in wave and heat propagation, signals and systems.
. CO4: Solve first and second order ordinary ddfgral equations arising in engineering proble
using single step and multistep numerical methods.
e COb:Determine the externals of functionals usioglculus of variations and solve proble
arising in dynamics of rigid bodies and vibratioraalysis.

n

in

ms

ms

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.

» There will be two full questions (with a maximumfotir sub- questions) from each module.




Each full question will have sub- question coveréighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

Sl. Title of the Book Name —of the Name of the Publisher Edition and
No. Author/s Year
Textbooks
1 Advanced EngineeringE. Kreyszig John Wiley & Sons 10" Edition,
Mathematics 2016
2 Higher Engineering Mathematics B. S. Grewal Khanna Publishers 44" Edition,
2017
3 Engineering Mathematics Srimanta Pal et al| Oxford University| 3 Edition, 2016
Press

Reference Books

1 Advanced EngineeringC. Ray Wylie,| McGraw-Hill Book Co | 6™ Edition, 1995
Mathematics Louis C. Barrett

2 Introductory Methods of S.S.Sastry Prentice Hall of India | 4™ Edition 2010
Numerical Analysis

3 Higher Engineering Mathematicg B.V. Ramana McGraw-Hill 11" Edition,2010

4 A Textbook of Engineering N.P.Bali and| Laxmi Publications 6™ Edition, 2014
Mathematics Manish Goyal

5 Advanced EngineeringChandrika Prasagd Khanna Publishing, | 2018
Mathematics and Reena Garg

Web links and Video Lectures:
1. http://nptel.ac.in/courses.php?disciplinelD=111
2. http://www.class-central.com/subject/math(MOPCs

3. http://academicearth.

org/

4. VTU EDUSAT PROGRAMME - 20




B. E. Common to all Programmes
Outcome Based Education (OBE) and Choice Based Cre®ystem (CBCS)
SEMESTER - 11l

ADDITIONAL MATHEMATICS — |
(Mandatory Learning Course: Common to All Prograsin
(A Bridge course for Lateral Entry students undgloma quota to BE/B. Tech. programmes)

Course Code 18MATDIP31 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 0 Exam Hours 03

Course Learning Objectives:
» To provide basic concepts of complex trigonometegtor algebra, differential and integral calculu

* To provide an insight into vector differentiationdfirst order ODE’s.

Module-1

Complex Trigonometry: Complex Numbers: Definitions and properties. Maduand amplitude of
complex number, Argand’s diagram, De-Moivre’s theor(without proof).

Vector Algebra: Scalar and vectors. Addition and subtraction andtiptication of vectors- Dot and Cros
products, problems.
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Module-2

Differential Calculus: Review of successive differentiation-illustrativexamples. Maclaurin’s serig
expansions-lllustrative examples. Partial Diffefatiwn: Euler's theorem-problems on first orderidatives
only. Total derivatives-differentiation of compasfunctions. Jacobians of order two-Problems.

2S

Module-3

Vector Differentiation: Differentiation of vector functions. Velocity aratceleration of a particle moving ¢
a space curve. Scalar and vector point functiomadi@&nt, Divergence, Curl-simple problems. Soleaba&hd
irrotational vector fields-Problems.

bn

Module-4

Integral Calculus: Review of elementary integral calculus. Reducfmmulae for sifix, cosx (with proof)
and siffxcosx (without proof) and evaluation of these with stard limits-Examples. Double and triple
integrals-Simple examples.

Module-5

Ordinary differential e quations (ODE’s. Introduction-solutions of first order and firstgree differential
equations: exact, linear differential equationsudipns reducible to exact and Bernoulli’s equation

Course Cutcomes At the end of the course the student will be able t

» CO1: Apply concepts of complex numbers and vectgelma to analyze the problems arising
related area.

« CO2: Use derivatives and partial derivatives towdate rate of change of multivariate functions.

« CO3: Analyze position, velocity and accelerationtivo and three dimensions of vector valy
functions.

» CO4: Learn techniques of integration including ¢lvaluation of double and triple integrals.

¢ CO5: Identify and solve first order ordinary diéatial equations.

in
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Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.

» Each full question will be for 20 marks.

» There will be two full questions (with a maximumfofir sub- questions) from each module.

» Each full question will have sub- question coveriighe topics under a module.

* The students will have to answer five full quessioselecting one full question from each module.

Sl Name of the
No Title of the Book Author/s Name of the Edition and Year




| | | Publisher |
Textbook
1 | Higher Engineering Mathematics | B. S. Grewal | Khanna Publishers | 43° Edition, 2015
Reference Books
1 Advanced Engineering MathematicsE. Kreyszig John Wiley & Sons | 10" Edition, 2015
2 Engineering Mathematics N. P .Baliand | Laxmi Publishers 7th Edition, 2007

Manish Goyal

3 Engineering Mathematics Vol. | Rohit Khurana | Cengage Learning | 1° Edition, 2015




B. E. Common to all Programmes
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - IV

COMPLEX ANALYSIS, PROBABILITY AND STATISTICAL METHO DS

Course Code 18MAT41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:2:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
* To provide an insight into applications of complexiables, conformal mapping and special functi
arising in potential theory, quantum mechanicst headuction and field theory.
* To develop probability distribution of discrete,ntimuous random variables and joint probabi
distribution occurring in digital signal processimgsign engineering and microwave engineering.

ons
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Module-1

Calculus of complex functions: Review of function of a complex variable, limitsprdinuity, and
differentiability. Analytic functions: Cauchy-Riema equations in Cartesian and polar forms
consequences.

Construction of analytic functions: Milne-Thomson method-Problems.

and

Module-2

Conformal transformations: Introduction. Discussion of transformatioms= Z?,w = e?,w = z +
i, (z # 0).Bilinear transformations- Problems.

Complex integration: Line integral of a complex function-Cauchy’s thearand Cauchy’s integral formula
and problems.

Module-3

Probability Distributions: Review of basic probability theory. Random variab{discrete and continuous),

probability mass/density functions. Binomial, Rois, exponential and normal distributions- probldide
derivation for mean and standard deviation)-IHatte examples.

Module-4

Statistical Methods: Correlation and regression-Karl Pearson’s coefificad correlation and rank correlatiof
-problems. Regression analysis- lines of regressiwablems.

Curve Fitting: Curve fitting by the method of least squares-fgtthe curves of the form-
y=ax+b,y = ax’andy = ax? + bx + c.

=}

Module-5

Joint probability distribution: Joint Probability distribution for two discretendom variables, expectatig
and covariance.
Sampling Theory: Introduction to sampling distributions, standartbe Type-I and Typél errors. Test of
hypothesis for means, student’s t-distributi@hi-square distribution as a test of goodé$s.

n

Course Outcomes At the end of the course the student will be abie t
* Use the concepts of analytic function and complexemptials to solve the problems arising
electromagnetic field theory.
* Utilize conformal transformation and complex inw@grarising in aerofoil theory, fluid flov
visualization and image processing.

* Apply discrete and continuous probability distribus in analyzing the probability models arising in

engineering field.
* Make use of the correlation and regression analgdis a suitable mathematical model for the
statistical data.

*  Construct joint probability distributions and demstrate the validity of testing the hypothesis.

in

v

Question paper pattern:
* The question paper will have ten full questionsyiag equal marks.
¢ Each full question will be for 20 marks.

» There will be two full questions (with a maximumfotir sub- questions) from each module.




Name of the

Name of the

Sl. No. Title of the Book Author/s Publisher Edition and Year
Textbooks
1 Advanced Engineering E. Kreyszig John Wiley & Sons| 10" Edition,2016
Mathematics
2 Higher Engineering B. S. Grewal Khanna Publishers| 44" Edition, 2017
Mathematics
3 Engineering Mathematics Srimanta Pal et a| Oxford University | 3® Edition,2016

Press

Reference Books

1 Advanced Engineering C. Ray Wylie, McGraw-Hill 6" Edition 1995
Mathematics Louis C.Barrett

2 Introductory Methods of S.S.Sastry Prentice Hall of 4™ Edition 2010
Numerical Analysis India

3 Higher Engineering B. V. Ramana McGraw-Hill 11" Edition,2010
Mathematics

4 A Text Book of Engineering N. P. Bali and Laxmi Publications| 2014
Mathematics Manish Goyal

5 Advanced EngineeringChandrika Prasad Khanna 2018
Mathematics and Reena Garg | Publishing,

Web links and Video Lectures:

A OWN P

. http://nptel.ac.in/courses.php?disciplinelD=111

. http://www.class-central.com/subject/math(MOPCs
. http://academicearth.org/
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B. E. Common to all Programmes
Outcome Based Education (OBE) and Choice Based Creé&ystem (CBCS)
SEMESTER - IV

ADDITIONAL MATHEMATICS — I
(Mandatory Learning Course: Common to All Prograrajnme
(A Bridge course for Lateral Entry students undgiloma quota to BE/B. Tech. programmes)

Course Code 18MATDIP41 CIE Marks 40
Teaching Hours/Week (L:T:P) (2:1:0) SEE Marks 60
Credits 0 Exam Hours 03

Course Learning Objectives:
* To provide essential concepts of linear algebregrs@ & higher order differential equations alonghw

methods to solve them.
» To provide an insight into elementary probabilltigary and numerical methods.

Module-1

Linear Algebra: Introduction - rank of matrix by elementary row ogéons - Echelon form. Consistency
system of linear equations - Gauss elimination oektlEigen values and Eigen vectors of a squareims
Problems.

of
atr

Module-2

Numerical Methods: Finite differences. Interpolation/extrapolatiosing Newton’s forward and backwa
difference formulae (Statements only)-problemslutsan of polynomial and transcendental equati —
Newton-Raphson and Regula-Falsi methods (only dtae)- lllustrative examples. Numerical integrati
Simpson’s one third rule and Weddle’s rule (withprgof) Problems.

rd

L=

Module-3

Higher order ODE'’s: Linear differential equations of second and higtreler equations with constant
coefficients. Homogeneous /non-homogeneous equatioverse differential operatdrBarticular Integral

restricted to R(x)= €™, sinax /cosax for t(p)y=R(x). ]

Module-4

Partial Differential Equations (PDE’s):- Formation of PDE’s by elimination of arbitrary ctensts and
functions. Solution of non-homogeneous PDE by diirgegration. Homogeneous PDEs involving derivativ
with respect to one independent variable only.

Module-5

Probability: Introduction. Sample space and events. Axioms abability. Addition & multiplication
theorems. Conditional probability, Bayes’s theorpnoblems.

Course Outcomes At the end of the course the student will be abie t

CO1: Solve systems of linear equations using matggbra.

CO2: Apply the knowledge of numerical methods irdedting and solving engineering problems.
CO3: Make use of analytical methods to solve higinder differential equations.

CO4: Classify partial differential equations ant/edhem by exact methods.

CO5: Apply elementary probability theory and salgkated problems.

Question paper pattern:
« The question paper will have ten full questionsyiag equal marks.

e Each full question will be for 20 marks.

* There will be two full questions (with a maximumfotir sub- questions) from each module.

* Each full question will have sub- question coveratighe topics under a module.

« The students will have to answer five full quessioselecting one full question from each module.




S| Title of the Book Name of the Name of the Publisher Edition and Year

No Author/s

Textbook

1 Higher Engineering Mathematic$ B.S. Grewal Khanna Publishers ¥ dition, 2015

Reference Books

1 Advanced Engineering E. Kreyszig John Wiley & Sons T@Edition, 2015
Mathematics

2 Engineering Mathematics N. P. Bali and Laxmi Publishers 7th Edition, 2007

Manish Goyal

3 Engineering Mathematics Vol. |

Rohit Khurani

A

n@age Learning

$1Edition, 2015
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OPEN ELECTIVE-A

B.E (OPEN TO ALL PROGRAMMES OF ENGINERRING)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE-A

LASER PHYSICS AND NON-LINEAR OPTICS (18PHY651)

Course Code 18PHY651 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
This course will
* Enable the students to understand the mode of mgi different types of Laser with relevant
theoretical background
» Benefit to identify the applications of laser irricaus fields
» Support to learn the fundamentals of optical fimaterials and various fabrication methods
Assist to recognize the relevance of NLO in Lasehhology and learn its fundamentals

Module-1

Theory of Vibrations and Resonance:
Equation for simple harmonic motion, Differentiajuation for SHM, Free vibrations, natural frequerndy
vibration, Damped vibration, Analytical treatment Damped vibration, Cases of Over damping, crit

cal

damping & Under damping, Forced Vibrations, Analgti treatment of forced vibrations, condition for
resonance, sharpness of resonance, Applicatiorsohance: Takoma Bridge collapse, Laser cavignase.
Numerical problems.

Module-2

Laser:

Review of basic principles, Types of Laser: Nd-YA@ser, Liquid Laser, Dye Laser (Rhodamine 6-G),

Chemical Laser (HF Laser), Qualitative discussibRree electron Laser and X-ray Laser, Laser anpdif
Numerical problems.

Module-3

Applications of Lasers:

Defence applications: Laser range finder and Lgsigted antitank missile,

Industrial applications: Data storage and Lasenting,

Research and development applications: Lithogralphser cooling, Laser fusion and isotope separation
Detection of pollutants in the atmosphere usingri@sIDAR)

Biomedical applications: Eye surgery, Endoscopy Redtistry

Module-4

Optical Fiber Communication:

Review of basic principles of Optical fibers, fibmaterials, fiber fabrication, Vapor-deposition huats, Fibern
optic cables, optical fiber connections, joints armlplers, attenuation and dispersion in opticherf,
Industrial, medical and technological applicatiasfooptical fiber, Fiber optic sensors -Intensitydulated,
phase modulated and polarization modulated sensors.

Numerical problems.

Module-5

Nonlinear Optics:

Relevance of Nonlinear optics in Laser technolodgscriptions of nonlinear optical processes, for
definition of the nonlinear susceptibility, nonlaresusceptibility of a classical anharmonic ostliaproperties
of the nonlinear susceptibility, time-domain destan of optical nonlinearities, Mention of Kramekgonig
relations in linear and nonlinear optics. The waguation for nonlinear optical media, sum-freque
generation, second-harmonic generation, differdrempiency generation and parametric amplificatimptjcal
parametric oscillators.

mal

ncy

Numerical problems.
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Course outcomesAt the end of the course the student will be abie t
CO 1: Distinguish and analyze different types dirations.
CO 2: Understand fabrication and working of differgypes of Lasers.
CO 3: Learn the applications of Lasers in varioakl$.
CO 4: Acquire the knowledge of optical fibers ahdit applications in sensor designing.
CO 5:Apprehend the basics of nonlinear ogiftsnomena through the fundamentals of quantum mesh:

Question paper pattern:
The question paper will be set for 100 marks and #anmarks obtained by the student is reduced to 60
The question paper will have ten full questionsyiag equal marks.
Each full question will be for 20 marks.
There will be two full questions (with a maximumfotir sub- questions) from each module.
Each full question will have sub- question coveratighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

N Title of the Book Name of the Author/s Name_ of the Edition and Year

No Publisher

Textbooks

1 Engineering Physics R. K. Gaur and S. L.| Dhanpath Rai and 2006
Gupta Sons

2 Lasers: Theory and K. Thyagarajan and Springer 1981

Applications A.K. Ghatak
Reference Books
3 Laser and Fundamentals W. T. Silfvast Cambridgeéssity | 2004
Press

4 Essentials of Nonlinear optics Y.G.S. Murthy &d | Wiley Publications 2012
Vijayan

5 Lasers and Nonlinear optics B. B. Laud John Wéleyons 2014

Inc




B.E (OPEN TO ALL PROGRAMMES OF ENGINERRING) 12
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE-A

APPLIED CHEMISTRY FOR ENGINEERS

Course Code 18CHE®G52 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e This course will explore applications of chemistiyhich includes polymers, surfactan
nanomaterials, environmental and green chemisimydiecules and analytical techniques.

Module-1

Polymers: Introduction, types of polymerisation. Mechanisfrpolymerization of ethylene. Molecular weig
numerical problems. Glass transition temperatur€rystallinity, melting point. Viscoelasticity. Esomers-
structure, applications and curing. Conducting pays and applications. Solubility of polymers. Fedtion
and moulding of polymers. Synthesis, properties @sgs of PVC, PMMA. Resins: Synthesis, propertiesb
uses of urea - formaldehyde and phenol - foretalde. Composites: types and applications. Metatid
nonmetallic fillers.

[s,

a

Module-2

Surfactants and Lubricants: Methods of preparation, cleaning mechanism. Clititiaelle concentration an
its determination. Hydrophobic and hydrophilic nmatetions. Micelles and reverse micelles. Detergg
Fricohesity of surfactants. Lubricants-physical ahemical properties, types and mechanism of labidn.
Additives of lubricants and freezing points of ligants.

Corrosion: Thermodynamic overview of electrochemical procesdRsversible and irreversible cel
Chemical and electrochemical corrosion and mechaniscorrosion. Factors affecting corrosion. Probec
of corrosion and practical problems of corrosion.

nts

Module-3

Nanomaterials: Introduction to nanomaterials. Properties andliegions of fullerenes, fullerols, carbg
nanotubes and nanowires. Synthesis-top down artdrbaip approaches. Nanoelectronics. Application
nanomaterials in catalysis, telecommunication ardiaine.

Metals and Alloys: Phase rule and applications of one, two and mahgonent systems. Iron-carbon ph
diagram. Types of alloys, carbon steel, alloy stal@ys of Cu, Al, Pb.

n
of

[*2)

ASe

Module-4

Environmental and Green Chemistry. Air, water and noise pollution. Optimum levels pbllution.
Significance and determination of COD and BOD. &aeliaste treatment of collection of NKP. Greenho
effect/global warming. e-Waste. Radioactive potiatiApplications of green chemistry and green tetdgy.
Concept of atomic and molecular economy and itdrugeeen chemistry.

Modern Analytical Techniques Mass spectrometry. Thermal analysis. Electronresimopy, scannin
tunneling microscope and atomic force microscopassrs. Lab-on-a-chip.

use

Module-5

Energy Science:Petroleum refining, liquid fuels, anti-knock agen@racking of oils. Limitations of foss
fuels. Alternative and non-conventional sourcesepnérgy — solar, wind, geo, hydro-power and biom
Advantages and disadvantages. Nuclear energy,orsaahd nuclear waste disposal. Safety measure
nuclear reactors.

ass.
s for

Course Outcomes: At the end of the course, studendse able to:

CO1: Apply the principles of Polymer Chemistry industrial applications.

CO2: Understand the structures of different tydasaecules in lubrication and corrosion

COa3: Distinguish between nanomaterials, metalsadiogs.

CO4: Use classical methods of gravimetric and velinim analysis through analytical techniques.
CO5: Apprehend the need of non-conventional ensogyces.

Question paper pattern:
Note:- The SEE question paper will be set for 100 anks and the marks scored by the student will be
proportionately reduced to 60.
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The question paper will haten full questions carrying equal marks.
Each full question carrieZ) marks.

Each full question will have sub question coverfighe topics under a module.
The students will have to answiare full questions, selectingne full question from each module

There will betwo full questions (with anaximum of three sub questions) from each module.

SI. No Title of the Book Name of the Author/s| Name_ of the Edition
Publisher and Year
Textbooks
1 Introduction to Nano Science S. M. Lindsay Oxford 2009
2 A Textbook of Engineering Shashi Chawla Dhanpat Rai & CO 2013
Chemistry
Reference Books
3 Engineering Chemistry P. C Jain and M. Jai DhaRpa& CO 2013
4 Advanced Polymer Chemistry M. Chanda New York : 2000
Marcel Dekker
5 A Textbook of Environmental O. D. Tyagi and M. Anmol 1990
Chemistry Mehra Publications Pvt
Ltd
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B.E (OPEN TO ALL PROGRAMMES OF ENGINERRING)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE-A

ADVANCED LINEAR ALGEBRA

Course Code 18MAT653 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 3 Exam Hours 03

Course Learning Objectives:
» To familiarize the important tools of linear algapthat are essential in all branches of engingerin
* To develop the knowledge/skills of linear transfatimn and decomposition techniques in a
comprehensive manner.

Module-1

Linear Equations: Consistent and inconsistent systems and its salsgéts; LU-decomposition.
Vector Spaces:Vector spaces; subspaces; Linearly independente@pendent vectors; Bases and dimens
coordinate vectors; computations concerning sulesplicistrative examples.

Module-2

Linear Transformations: Linear transformations; algebra of transformatjonsepresentation o

transformations by matrices; linear functional; Nsimgular Linear transformationsnverse of a lineaf

transformation; Problems on Rank-Nullity theorem.

Module-3

Inner Product Spaces Inner products; inner product spaces; orthogoetd and orthogonal projection
Gram-Schmidt orthogonalization process; QR- decitipn.

Module-4

Introduction to Spectral Theory: Eigen values and eigenvectors; Diagonalizationgoatéc
Forms, constrained optimization; Singular valueotigosition.

Module-5

Engineering Applications:

i) Graphs and Networks (Article No:10.1, P.N0:452-4B4xt No. 2).

i) Matrices in Engineering (Article N0:10.2, P.M&2-473, Text No. 2).
i) Computer Graphics.(Article No0:10.9, P.N0:596& Ref No. 3).

Course outcomes At the end of the course the student will be abie t

CO1: Demonstrate the applications of numerical methodt the roots of polynomial
equations and eigen values of real symoeiatrices.

CO2: Apply various numerical methods for solving lingartial differential equations arising
in engineering field.

CO3: Develop expansion of functions of complex varialteterms of Laurent’s series,
explain ideas related to the calculusesfdues and contour integration.

CO4: Understand the facts related hypothesis testidgaaalyze the analysis of variancefor
larger samples.

CO5: Apply the knowledge of stochastic process, quethegry, in solving problems arising in

various physical and engineering phenomena.

Question paper pattern:
* The question paper will have ten full questionsyag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question coverafighe topics under a module.
* The students will have to answer five full quessioselecting one full question from each module.

ion;

—

Sl Title of the Book Name of the Name of the

No Author/s Publisher Edition and Year

Textbook/s
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1 Linear Algebra and its Applications| David C. Lay Cambridge 3 Edition, 2017.
University Press
2 Introduction to Linear Algebra Gilbert Strang Wellesley- 5" Edition, 2016.

Cambridge Press

Reference Books

3 Introductory Linear Algebra with Bernard Kolman | Pearson Education| 7" Edition, 2003
Applications and David R. Hill | (Asia) Pvt. Ltd
4 Linear Algebra Kenneth Hoffman| Pearson Education| 2" Edition, 2004
andRay Kunze (Asia) Pte. Ltd,
2004.
5 Elementary Linear Algebra - Howard Anton Wiley, 2014 11" Edition, 2014

Applications Version

and Chris Rorres
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B.E (OPEN TO ALL PROGRAMMES OF ENGINERRING)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

OPEN ELECTIVE - B

ADVANCED PHYSICS FOR ENGINEERS (18PHY751)

Course Code 18PHY751 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
This course will Enable the students to
* Learn Quantum mechanics, Raman spectroscopy athiedsetical background with applications
* Explore the fundamentals of Quantum computation
» Recognize Nuclear and environmental hazards wéh thmplications
» Understand Special theory of relativity and it®vaince in latest applications

Module-1

Raman Spectroscopy:

Scattering of light, Coherent and incoherent soatjewith examples. Raman effect, Stoke's and Sitke’s
lines, Characteristics of Raman spectra, Experiatesttdy of Raman effect, Classical and Quanturarthef
Raman effect.

Different energy levels in molecules, Mention of texpression for vibrational energy and rotati@rergy of
a diatomic molecule, Rotational and Vibrational Ranspectra (qualitative)

Applications of Raman spectroscopy (qualitativegtdiled discussion of role of Raman spectroscop
Forensic science, Environmental studies and Indlisgppications, Numerical Problems

Module-2

Quantum Mechanics:

Operator formalism of Schrodinger equation (timepedelent Schrodinger equatiorHamiltonian),
Expectation values, Applications of Schrodingergiaion: Step potential - Determination of refiestand
transmission coefficients when the energy of ingidearticles is (i) greater than the height of gtepential (E
> Vo) (ii) less than the height of step potentiakV,). Rectangular potential barrier, Barrier penetraaind
guantum mechanical tunnelling, Tunnelling proba&pi(iT), Applications of tunnelling: Scanning Tunlireg
microscope (STM), Alpha decay, Tunnel diode.

guantum structures, comparison with normal strest@and quantum structure.

Module-3

Quantum Computing:
Introduction to quantum computation, Classicaloinfation and quantum information, Moore’s Ig
Maxwell's demon and Szilard’s simplified model, loauer’s principle, Idea of reversibility, Superiasi in

guantum computation with examples (Qualitative), n€pt of Qubit, Properties of Qubit-vector

representations in qubit states, Superposed saiessof electron, Quantum amplitudes, rotationgjar@ord
transformation, Toffoli gate, Examples of quantuomeputing through NMR system, Difference betwg
classical and quantum computing.

W,

ren

Module-4

Environmental and Nuclear Hazards:

Environmental Hazards: Regions of atmosphere based on vertical temperapuofile, Tropospheri
greenhouse gases; ®lO, NO,, CO, CQ, CH, and non Cl atmospheric aerosol particles, role of trace g
and aerosols in atmospheric energy balance. Efifeeinthropogenic activities on trace gases andsaésg
surface warming, climate change, stratospheric @zeifiect of CFC’s on stratospheric ozone, ozore. ho
Nuclear Hazards: Radiation: lonizing radiation and its effects, Blibn: Genetic load, mutation rate
Background radiation, Units of radiation: Roentgewl rad, Relative biological effectiveness (RBE)eRgen
equivalent man (REM), Man-made radiation: X-Raysiclar radiation, Radiation sickness, Absorption
radiation by biological beings. Numerical Problems.

~
"

ASe

S,

of

Module-5
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Special Theory of Relativity:

Frames of reference, Galilean transformations, B&dn and Morley experiment-significance of nega
result of the experiment, Postulates of Einsteth&ory of relativity, Lorentz transformation equati-space
and time, Length contraction and time dilation, &y addition theorem. Relativistic expression ¥ariation
of mass with velocity, mass with energy of a p&tio terms of momentum. Equivalence of mass armigsn
Relevance of special theory of relativity in GPS&inerical Problems

[V

Course OutcomesAt the end of the course the student will be abie t

CO 1. Apply the concept of Raman spectroscopy tmwa fields including medicine.

CO 2: Utilize the principles of quantum mechanitsunnelling problems.

CO 3: Understand the developments in modern comguti

CO 4: Identify the basic environmental and nucleszards.

CO 5: Distinguish between relativistic and noratigistic motion and its relevance to terrestrial
communication

Question paper pattern:
The question paper will be set for 100 marks and #nmarks obtained by the student is reduced to 60
* The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
* There will be two full questions (with a maximumfotir sub- questions) from each module.
» Each full question will have sub- question covertighe topics under a module.
* The students will have to answer five full quessioselecting one full question from each module.

S| Title of the Book Name of the Name of the Publisher Edition and Year
No Author/s
Textbooks
1 Concepts of Modern physics Arthur Beiser McGraiv4PLblishing 2006
2 Fundamentals of Molecular Colin N. McGraw-Hill Publishing 2006
Spectroscopy Banwell and
Elaine M.
Reference Books
3 Spectroscopy H. Kaur Pragati Prakashan, Meerut011 2
4 Quantum computation and M.A. Nielsen Cambridge University Pregs 2012
quantum information and I.L. Chuang
5 Chemistry and Physics of Air John. H. Wiley 2011

pollution and climate change Seinfield
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B.E (OPEN TO ALL PROGRAMMES OF ENGINERRING)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VI

OPEN ELECTIVE-B

ADVANCED POLYMER CHEMISTRY FOR ENGINEERS

Course Code 18CHE752 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives This course

« Introduce the concepts of polymer science to ingatd the synthesis, physical properties and ldgéti

of polymers.
» Explore the conformations and transitions usingrtieelynamic equilibrium and kinetics.
Module-1

Introduction to polymers: Definitions, origin, classification of Polymers;otacular weight (MW),

Determination of molecular weight — methods for mgmg number average, weight average, viscasity
average MW, gel permeation chromatography; spemtfws techniques to determine chemical composition

and molecular microstructure. Colligative propesti@smotic pressure, light scattering, refractimdek,
viscosity, small angle X-ray scattering.

Module-2

Mechanism and kinetics of polymerization Step-Growth Polymerization: Reactivity of functergroups;
kinetics; molecular weight in open and closed systgclisation vs. linear polymerization, cross-limd and
gel point; process condition. Free radical Polymadidon: Nature of chain polymerization and comparisf
step polymerization; radical and ionic polymeriaas; kinetics of chain polymerization; chain tramsj
inhibition, retardation, auto-acceleration; enameharacteristics; techniques of radical polymaian — bulk,
solution, emulsion and suspension polymerization.

r

Module-3

lonic Polymerization and Biopolymers: Propagation and termination of cationic polymer@atanionic and

ring opening polymerization, active polycarbanioi@opolymerization: types of copolymers, copolymer

compositions, reactivity ratio; radical and ionio-golymerizations; Block and Graft copolymer syrsikg
examples. Chemistry and synthesis of bio polymadsystrial applications. Production of smart polysweith
examples.

Module-4

Thermodynamics of polymer solutions: Flory-Huggins theory, theta conditions; solubiliparameters
fractionation of macromolecules, osmotic presstoeger critical solution temperature. Naturally oooing
polymers, biodegradability, biosynthesis, polynfeosn renewable resources.

Module-5

Polymers for Electronics Polymer resists for integrated circuit fabricatibthography and photolithograph
Electron beam, X-ray and ion sensitive resists, dDoting polymers, types, properties and applicati
electroluminescence, molecular basis of electgoalductivity, Photonic applications and non-linegtics,
optical information storage. Fibres: Polyesterscimamical requirements for fibers, drawing, orieintatand
crystallinity, stress strain curves; Carbon fibeesl nanotubes, Polymer blends and composites:atbasdics,
types and applications; Polymer films in sensotiaggons.

DN

Course OutcomesAfter studying this course, the students are able t

CO1: Relate polymer properties to their structur@é eonformation.

CO2: Analyze the mechanism of polymer formation syiithesis.

COa3: Distinguish between enthalpic and entropidrilomtions to polymerization.
CO4: Understand the thermodynamics of polymer sniat

COb5: Apply the knowledge of polymers for enginegrapplications.

Question paper pattern:
Note:- The SEE question paper will be set for 100 anks and the marks scored by the student
will be proportionately reduced to 60.
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The question paper will have ten full questionsyiag equal marks.
Each full question carries 20 marks.
There will be two full questions (with a maximumtbfee sub questions) from each module.
Each full question will have sub question covertighe topics under a module.
The students will have to answer five full quessioselecting one full question from each module.

Sl. Title of the Book Name of the Name of the Edition and
No Author/s Publisher Year
Textbooks
1 Introduction to Physical Polymer L. H. Sperling Wiley 2005
Science
2 Introduction to Soft matter I. W. Hamley John &yiland Sons 2007
3 Principles of Polymer Chemistry]  P. J. Flory Cdirbimiversity 1953
Press
Reference Books
4 Polymer chemistry and Physics pd. M. G. Cowie Stanley Thornes, UK 1998
Modern Materials,
5 | Contemporary Polymer H. R. Allcock, F. W. | Pearson 2004
Chemistry Lampe and J. E.
Mark
6 Polymers: Chemistry and Physi¢av.G. Cowie CRC Press 2007

of Modern Materials
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B.E (OPEN TO ALL PROGRAMMES OF ENGINERRING)
Choice Based Credit System (CBCS) and Outcome BasEducation (OBE)
SEMESTER - VII

OPEN ELECTIVE-B

ADVANCED MATHEMATICAL METHODS

Course Code 18MAT753 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:0:0) SEE Marks 60
Credits 3 Exam Hours 03

Course Learning Objectives:
* To familiarize the important tools of advanced nuoa methods and complex analysis, required t
analyze the engineering problems.
« To apply the knowledge of statistical techniquésglsastic process and queuing theory to offer
solutions the engineering problems.

|}

Module-1

Numerical Methods-1:-
Eigen values of real symmetric matrices- Givenshametand Householder's method. Roots of polynor
equations-Birge-Vieta method and Bairstow’s methods

nial

Module-2

Numerical Methods-2:-

Numerical solution for PDE’s:-Numerical solutiornr 8DE’s:- Numerical solution of Laplace and Poisson
equations . Numerical solution of heat equatiorsbyth and Crank-Nicolson method.

Numerical solution of wave equations explicit metho

Module-3

Complex Analysis-Taylor's and Laurent series expansion of analytiecfions-problems. The calculus
residues-Singularities based on Laurent's seriggresion, Cauchy’s residue theorem-problems. Cor
integration-evaluation of real definite integrals.

of
tour

Module-4

Descriptive Statistic- Sampling and testing the statistical hypothesist Td significance and confideng

intervals. Estimation theory. Analysis of varian€edistribution and F-test related to one way dfasgion
with/without interactions, problems related to AN@Y.

e

Module-5

Stochastic Process:Classification of stochastic process with examp\dsrkov chain and related problems.

Queuing theory- Poisson queuing system, Little law. DiscussiomMd$l/1 and M/M/s queuing models.

Course outcomes At the end of the course the student will be abie t

CO1: Analyze whether a system is consistent or incamsisits solution is unique or infinite and findsea
and dimension of vector spaces required in netaaektysis.

CO2: Linearly transform the system from one dimensmanother in matrix form ,required to analyze iz
processing problems.

CO3: Compute orthogonal and orthonormal basis veategsiired to analyze image asiynal processing
problems.

CO4: Apply techniques of constrained optimization amtfular value decomposition for problems arising
control system analysis, signals and systems.

COS5: Apply linear algebraic tools to analyze problamgraphs and networks problems, computer graphig

19

Question paper pattern:
» The question paper will have ten full questionsyéag equal marks.
» Each full question will be for 20 marks.
» There will be two full questions (with a maximumfofir sub- questions) from each module.
» Each full question will have sub- question coveriighe topics under a module.
» The students will have to answer five full quessioselecting one full question from each module.

Sl. | Title of the Book | Name ofthe | Name of the | Edith and Year
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No. | | Author/s | Publisher

Textbook/s

1 Mathematical Methods for K.F. Riley, Cambridge University| 3 Edition, 2017.
Physics and Engineering M.P.Hobson and| Press

S.J.Bence

2 Advanced Engineering E. Kreyszig John Wiley & Sons 10"Ed.,(Reprint),
Mathematics 2017.

3 Probability, Statistics and T.Veerarajan Tata Mc-Graw Hill 37 Edition, 2016

Random Process

Co.

Reference Books

1 Probability, Queuing Theory | G.Haribasharan | Laxmi Publications, | 2"Edition, 2006
and Reliability Engineering New Delhi

2 Higher Engineering B.S. Grewal Khanna Publishers. | 44"Edition, 2017
Mathematics

3 Introductory Methods of S.S.Sastry Prentice Hall of India | 4™ Edition, 2011
Numerical Analysis

4 Numerical Methods for M.K.Jain, New Age 6" Edition, 2014
Scientific and S.R.K.lyengar | Int.Publishers
EngineeringComputation and R.K.Jain

5 Probability and Random G.R.Grimmet Oxford University 37 Edition, 2001
Processes and Press

D.R.Stirzaker




