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CALCULUS AND LINEAR ALGEBRA

Semester o | CIE Marks :40

Course Code : 1I8MATI1 SEE Marks : 60

Teaching Hours/week (L:T:P) : 3:2:0 Exam Hours :03
Credits : 04

Course Learning Objectives: This course Calculus and Linear Algebra
(18MAT11) will enable students:
* To familiarize the important tools of calculus and differential
equations that are essential in all branches of. engineering.
* To develop the knowledge of matrices and linear algebra in a
comprehensive manner.

MODULE-]
Differential Calculus-1: Review of clementary differential calculus, Polar
curves - angle between the radius vector and tangent, angle between two curves,
pedal equation. Curvature and radius of curvature- Cartesian and polar forms;
Centre and circle of curvature (All without proof-formulae only) —applications
to evolutes and involutes.

(RBT Levels: L1 & L2)

MODULE-II
Differential Calculus-2: Taylor’s and Maclaurin’s series expansions for one
variable (statements only), indeterminate forms - L’Hospital’s rule. Partial
differentiation; Total derivatives-differentiation of composite functions.
Maxima and minima for a function of two variables; Method of Lagrange
multipliers with one subsidiary condition. Applications of maxima and minima
withillustrative examples. Jacobians-simple problems.

(RBT Levels: L1 & L2)

MODULE-III
Integral Calculus:Review of elementary integral calculus.
Multiple integrals: Evaluation of double and triple integrals. Evaluation of
double integrals- change of order of integration and changing into polar co-
ordinates. Applications to find area volume and centre of gravity
Beta and Gamma functions: Definitions, Relation between beta and gamma
functions and simple problems.

(RBT Levels: L1 & L2)

MODULE-IV
Ordinary differential equations (ODE’s) of first order:
Exact and reducible to exact differential equations. Bernoulli’s equation.
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Applications of ODE’s-orthogonal trajectories, Newt_on’s law of cooling'and L-
R circuits. Nonlinear differential equations: Introduc‘tlon to (g:fingral a,lnd s1n%_ular

i : Solvable for p only; Clairaut’s and reducible to Clatraut’s equations
Z(r)llil;tlons oy sy (RBT Levels: L1, L2 & L3)

MODULE-V Foesh -

i : iX- . Solution of system of linear
Linear Algebra: Rank of a matrix. echt?lon form. So

cqualions,g consistency. Gauss-elimination method, Gauss —J ordaq method and

Approximate solution by Gauss-Seidel method. Eigen values and eigenvectors-

igh’ ethod. Diagonalization of a square matrix of order two.
8 e 2 (RBT Levels : L1, L2 & L3)

Textbooks: . ;

1.ex B.S. Grewal: Higher Engineering Mathematics, Khanna Publishers, 43rd
Ed.,2015. . '

2. E. Kreyszig: Advanced Engineering Mathematics, John Wiley & Sons,
10th Ed.(Reprint), 2016.

Reference books:

1. C.Ray Wylie, Louis C.Barrett : “Advanced Engineering Mathematics”,
6th Edition, 2. McGraw-Hill Book Co., New York, 1995. ‘

2. James Stewart : “Calculus —Early Transcendentals”, Cengage Learning
India Private Ltd., 2017. ‘ -

3. B.V.Ramana: "Higher Engineering Mathematics" 11th Edition, Tata
McGraw-Hill, 2010. _ . By

4.  Srimanta Pal & Subobh C Bhunia: “Engineering Mathematics”, Oxford
University Press, 3rd Reprint, 2016. . . .

5. Gupta C.B,, Singh S.R. and Mukesh Kumar: “Engmeermg Mathematics
for Semester 1 & II”, Mc-Graw Hill Education (India) Pvt.Ltd., 2015.

eb links and Video Lectures: .
- 1. http://nptel.ac.in/courses.php?disciplineID=111
2. http://www.class-central.com/subject/math(MOOCs)
3. http://academicearth.org/
4. VTUEDUSAT PROGRAMME -20

Course Outcomes: On completion of this course, students are able to:

CO1 : Apply the knowledge of calculus to solve problems related to polar
curves and its applications in determining the bentness of a curve.

CO2 : Leamn the notion of partial differentiation to calculate rates of change ‘of
multivariate functions and solve problems related to composite
functions and Jacobians.
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CO3 : Apply the concept of change of order of integration and variables to
evaluate multiple integrals and their usage in computing the area and
volumes.

CO4 : Solve first order linear/nonlinear differential equation analytically using
standard methods

COS : Make use of matrix theory for solving system of linear equations and
compute eigenvalues and eigenvectors required for matrix
diagonalization process.

Question Paper Pattern:

» The SEE question paper will be set for 100 marks and the marks
scored will be proportionately reduced to 60.

*  Thequestion paper will have ten full questions carrying equal marks.
*  Each full question carries 20 marks.

* There will be two full questions (with a maximum of four sub
questions) from each module.

*  Each full question will have sub questions covering all the topics
under amodule.

*  Thestudents will have to answer five full questions, selecting one full
question from each module.

ENGINEERING PHYSICS

Semester /I CIE Marks :40

Course Code : 18PHY12/22 SEE Marks : 60

Teaching Hours/week (L:T:P)  :3:2:0 Exam Hours : 03
Credits : 04

Course Learning Objectives:
This course (18PHY12/22) will enable students to
* Leam the basic concepts in Physics which are very much essential in
understanding and solving engineering related challenges.
*  Gain the knowledge of newer concepts in modern physics for the
better appreciation of modern technology

MODULE-I
Oscillations and Waves
Free Oscillations: Definition of SHM, derivation of equation for SHM,
Mechanical simple harmonic oscillators (mass suspended to spring oscillator),
complex notation and phasor representation of simple harmonic motion.
Equation of motion for free oscillations, Natural frequency of oscillations.

Damped and forced oscillations: Theory of damped oscillations: over
damping, critical & under damping, quality factor. Theory of forced oscillations
and resonance, Sharpness of resomance. One example for mechanical
resonance.

Shock waves: Mach number, Properties of Shock waves, control volume. Laws
of conservation of mass, energy and momentum. Construction and working of
Reddy shock tube, applications of shock waves.
Numerical problems

(RBT Levels : L1, L2 & L3)

MODULE-II
Elastic properties of materials:

Elasticity: Concept of elasticity, plasticity, stress, strain, tensile stress, shear
stress, compressive stress, strain hardening and strain softening, failure
(fracture/fatigue), Hooke’s law, different elastic moduli: Poisson’s ratio,
Expression for Young’s modulus (Y), Bulk modulus (K) and Rigidity modulus
(n) in terms of and P. Relation between Y, n and K, Limits of Poisson’s ratio.

Bending of beams: Neutral surface and neutral plane, Derivation of expression
for bending moment. Bending moment of a beam with circular and rectangular
cross section. Single cantilever, derivation of expression for Young’s’ modulus.
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Torsion of cylinder: Expression for couple per unit twist of a solid cylinder
(Derivation), Torsional pendulum-Expression for period of oscillation.

Numerical problems.
(RBT Levels : L1, L2 & L3)

MODULE- 111
Maxwell’s equations, EM waves and Optical fibers
Maxwell’s equations:Fundamentals of vector calculus. Divergence and curl of
electric field and magnetic field (static), Gauss’ divergence theorem and Stokes’
theorem. Description of laws of electrostatics, magnetism and Faraday’s laws of
EMI. Current density & equation of Continuity; displacement current (with
derivation) Maxwell’s equations in vacuum.

EM Waves:The wave equation in differential form in free space (Derivation of
the equation using Maxwell’s equations), Plane electromagnetic waves in
vacuum, their transverse nature, polarization of EM waves (Qualitative).

Optical fibers: Propagation mechanism, angle of acceptance. Numerical
aperture, Modes of propagation and Typea of optical fibers. Attenuation: Causes
of attenuation and Mention of expression for attenuation coefficient. Discussion
of block diagram of point to point communication. Merits and demerits

Numerical problems.
(RBT Levels : L1 & L2)

MODULE IV
Quantum Mechanics and Lasers
Quantum mechanics: Introduction to Quantum mechanics, Wave nature of
particles, Heisenberg’s uncertainty principle and applications (non confinement
of electron in the nucleus), Schrodinger time lndep-.,ndcnt wave equation,
Significance of Wave function, Normalization, Particle in a box, Energy eigen
values of a particle in a box and probability densities.

Iasers: Review of spontaneous and stimulated processes, Einstein’s
coefficients (derivation of expression for energy density). Requisites of a Laser
system. Conditions for laser action. Principle, Construction and working of CO,
and semiconductor Lasers.

Application of Lasers in Defense (Laser range finder) and Engineering (Data
storage).
Numerical problems

(RBT Levels : L1,L2 & L3)

MODULE-V

Material science
Quantum Free electron theory of metals: Review of classical free electron
theory, mention of failures. Assumptions of Quantum Free electron theory,

@0)

Mention of expression for density of states, Fermi-Dirac statistics (qualitative),
Fermi factor, Fermi level, Derivation of the expression for Fermi energy,
Success of QFET.
Physics of Semiconductor: Fermi level in intrinsic semiconductors,
Expression for concentration of electrons in conduction band, Hole
concentration in valance band (only mention the expression), Conductivity of
semiconductors(derivation), Hall effect, Expression for Hall coefficient
(derivation)
Dielectric materials: polar and non-polar dielectrics, internal fields in a solid,
Clausius-Mossotti equation(Derivation), mention of solid, liquid and gaseous
dielectrics with one example each. Application of dielectrics in transformers.
Numerical problems.

(RBT Levels : L1, L2 & L3)

Textbooks:

I. A Text book of Engineering Physics- M.N. Avadhanulu and P.G.
Kshirsagar, 10threvised Ed, S. Chand & Company Ltd, New Delhi.

2. Engineering Physics-Gaur and Gupta Dhanpat Rai Publications-2017.

3. Concepts of Modern Physics-Arthur Beiser: 6th Ed, Tata McGraw Hill Edu
PvtLtd- New Delhi 2006.

Reference books:

1. Introduction to Mechanics, MK Verma: 2nd Ed, University Press(India) Pvt
Ltd, Hyderabad 2009.

2. Lasers and Non Linear Optics, BB laud, 3rd Ed, New Age International
Publishers 2011.

3. Solid State Physics-S O Pillai, 8th Ed New Age International Publishers-
2018.

4. Shock waves made simple- Chintoo S Kumar, K Takayama and KPJ Reddy:
Willey India Pvt. Ltd., New Delhi, 2014.

5. Introduction to Electrodynamics, David Griffiths, 4th Ed, Cambridge
University Press 2017.

Course Outcomes:

Upon completion of this course, students will be able to
Understand various types of oscillations and their implications, the role of
Shock waves in various fields and Recognize the elastic properties of
materials for engineering applications.

2. Realize the interrelation between time varying electric field and magnetic
field, the transverse nature of the EM waves and their role in optical fiber
communication.

3. Compute Eigen values, Eigen functions, momentum of Atomic and
subatomic particles using Time independent 1-D Schrodinger’s wave
equation.

4. Apprehend theoretical background of laser, construction and working of
different types of laser and its applications in different ficlds
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5.  Understand various electrical and thermal properties of materials like
conductors, semiconductors and dielectrics using different theoretical
models.

Question paper pattern:

Note:- The SEE question paper will be set for 100 marks and the marks will

be proportionately reduced to 60.
The question paper will have ten full questions carrying equal marks.

. Each full question consisting of 20 marks.

. There will be two full questions (with a maximum of four sub questions)
from each module.

. Each full question will have sub question covering all the topics under a
module.

. The students will have to answer five full questions, selecting one full
question from each module.
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BASIC ELECTRICAL ENGINEERING

Semester : I/ CIE Marks :40

Course Code : 18ELE13/23 SEE Marks :60

Teaching Hours/week (L:T:P)  :2:2:0 Exam Hours :03
Credits : 03

Lecture hours per module: Six hours and Tutorials per module: one of 2 hours

Course Objectives:
e To explain Ohm’s law and Kirchhoff’s laws used for the analysis of
DC circuits.

»  To explain fundamentals of AC circuits and the behaviour of R, L and
C and their combinations in AC circuits.

« Todiscuss three phase balanced circuits.

»  To explain principle of operation, construction and performance of
electrical machines such as single phase transformer, DC machines,
synchronous generator and three phase induction motor.

=  To introduce concepts of electrical wiring, circuit protecting devices
and earthing.

MODULE-I
D.C.Circuits: Ohm’s Law and Kirchhoff’s Laws, analysis of series, parallel and
series- parallel circuits excited by independent voltage sources. Power and
Energy.
A.C. Fundamentals: Generation of sinusoidal voltage, frequency of generated
voltage, definition and numerical valucs of average value, root mean square
value, form factor and peak factor of sinusoidally varying voltage and

current, phasor representation of alternating quantities.
(RBT Levels: L1,1.2, L3 & 1L4)

MODULE - 2

Single Phase Circuits: Analysis, with phasor diagram, of circuits with R, L, C,
R-L, RC, R-L-C for series and parallel configurations. Real power, reactive
power, apparent power and power factor.
Three Phase circuits: Advantages of 3-phase power, Generation of 3-phase
power, Three-phase balanced circuits, voltage and current relations in star and
delta connections. Measurement of three phase power using two wattmeter
method.

(RBT Levels : L1,1.2, L3 & 1L4)

MODULE -3
Single Phase Transformers: Necessity of transformer, Principle of operation,
Types and construction of transformers. emf equation, losses, variation of
losses withrespect to load, efficiency, Condition for maximum efficiency.
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*  Explain the principle of operation andconstruttion of DC machines and
synchronous machines. % 3 1 o,

*  Explain the principle of operation and construction of three phase
induction motors. '

*+  Discuss concepts of electrical wiring, circuit protecting devices and
carthing,

fra}du.ate Attributes (As per NBA): Engineering Knowledge, Problem

nalysis.

Question paper pattern:
. The question paper will have ten questions. Each question is set for 20
marks. ;

*  There will be 2 questions from each module. Each of the two questions
under a module (with a maximum of 3 sub questions), should have a mix
of topics under that module.

. The students have to answer 5 full questions, selecting one full question
from each module.

Mention of expression for density of states, Fermi-Dirac statistics (qualitative),
Fermi factor, Fermi level, Derivation of the expression for Fermi energy,
Success of QFET.
Physics of Semiconductor: Fermi level in intrinsic semiconductors,
Expression for concentration of electrons in conduction band, Hole
concentration in valance band (only mention the expression), Conductivity of
semiconductors(derivation), Hall effect, Expression for Hall coefficient
(derivation)
Dielectric materials: polar and non-polar dielectrics, internal fields in a solid,
Clausius-Mossotti equation(Derivation), mention of solid, liquid and gaseous
dielectrics with one example each. Application of dielectrics in transformers.
Numerical problems.

(RBT Levels': L1, L2 & L3)

Textbooks:

1. A Text book of Engineering Physics- M.N. Avadhanulu and P.G.
Kshirsagar, 10th revised Ed, S. Chand & Company Ltd, New Delhi.

2. Engineering Physics-Gaur and Gupta Dhanpat Rai Publications-2017.

3. Concepts of Modern Physics-Arthur Beiser: 6th Ed, Tata McGraw Hill Edu
PvtLtd- New Delhi 2006.

Reference books:

1. Introduction to Mechanics, MK Verma: 2nd Ed, University Press(India) Pvt
Ltd, Hyderabad 2009.

2. Lasers and Non Linear Optics, BB laud, 3rd Ed, New Age International
Publishers 2011.

3. Solid State Physics-S O Pillai, 8th Ed New Age International Publishers-
2018.

4. Shock waves made simple- Chintoo S Kumar, K Takayama and KPJReddy:
Willey India Pvt. Ltd., New Delhi, 2014,

5. Introduction to Electrodynamics, David Griffiths, 4th Ed, Cambridge
University Press 2017.

Course Outcomes:

Upon completion of this course, students will be able to
Understand various types of oscillations and their implications, the role of
Shock waves in various fields and Recognize the elastic properties of
materials for engineering applications.

2. Realize the interrelation between time varying electric field and magnetic
field, the transverse nature of the EM waves and their role in optical fiber
communication.

3. Compute Eigen values, Eigen functions, momentum of Atomic and
subatomic particles using Time independent 1-D Schrodinger’s wave
equation.

4.  Apprehend theoretical background of laser, construction and working of
different types of laser and its applications in different fields

(4D
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