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Part At Introduction

- Program: Degree Course

Class: B. A. /B.Sc. | Year: 2022

Session:2024-2025
Part 111

Course Code

" Paper - MATH - 5T(I)

I

Course Title .

Mecﬁaﬂics

Course Type

Théory

N

Pre-requisite ( if
any)

No

W

Course Learning
Qutcome (CLO)

This Course will enabl¢ ihe

.

Familiarize with subject matter, which has been the
single centre, to which were drawn mathematicians,
physicists, astronomers and engineers together.
Understand necessary conditions for the equilibrium of
particles acted upon by various forces and learn the
principle of virtual viork for a system of coplanar forces
acting on a pariicle. -

Determine the centre of gravity of materialistic systems
and discuss the equilibrium of 4 uniform cable hanging
freely under its own weight.

Deal with the kinematics and kinetics of the rectilinear
and planar motions of a particle including the
constrained oscillatory motions of particle.

Learn that a particle moving under a central force
describes a plane curve and know the Kepler’s laws of
the planetary motions, which were deduced by him long

beforethe mathematical theory given by Newton.

Credit Value

4

Total Marks

Maximum Marks : 50

Minimum Passing Marks : 17




Part B: Conzem af tha Caume

Unit

No, of
Periods

_Statics: Coplanar forces, Couples, Moment of force and a

couple about a point and a line, Equilibrium of a particle and of a
system of particles; Work and potential energy, Principle of
virtual work fora system of coplanar forces acting on a particle,
Forces which can be omitted in forming the equations of virtual
work.

12

i

Centre of Gravity and Commtm Catenary: Concepts of Centre
of mass and Centre of gravity, Centre of gravity of an uniform
arc, plane area and solids of revolution; Common catenary,

__Approximations of a catenary.

1

Rectilinear Motion: ‘Snnpie harmonic _motion and ifs

geometrical representation, Motion under inverse square Jaw,
Maotion in ressshng media, Concept of terminal velogcity, Motion

of vagjmg mass N L

v

12

Motion in a Plane; 'Kmemaixcs and kinetics of mmmn,
Expressions for velocity and acceleration in cartesian, polar and
intrinsic coordinates; Motion in a ’ver{xcal circle, projectile and
cycloidal motion.

12

\‘i

Central Orbits: Equation of motion under a central force,
Differential equation of an orbit, (p, r) equation of an orbit,

Apses and apsidal distances, Argal velocity, Characteristics of

central orbits, Kepler’s laws of planetary motion.




Text Books, Reference B«mks.

. R.S.Varma(1962).4 Text Boakafsthcs Pothishala. Pvi; Lid.

2. P.L. Srivastava (1964). Elemenmry Dymamics. Ram Narain Lal, Beni
PrasadPublishers Allahabad.

3. J.L.Synge & B. A. Griffi &(3949} anpzes anechamcs McGraw-Hill.

4. S.L. Loney (2006). An Elementary Trmfwe on the Dynamics of a
Particle and ofRigid Bodies. Read Books. | |

5. A.S.Ramsey (2009). Statics. Cambridge University Press.

6. A.S. Ramsey (2009). Dynamics. Cambnége Umv&sﬁy Press.

E-Resources

I. Suggested “i':quwalem online courses: We}: tink NPTELJ SWAYAM/ MOOCs

]

Pan’,!} Assessmem andEvaimon

Suggested Continuous Evalustmn Methods:
Maximum Marks: - ‘ 5{} Marks
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“Part A: Introduction

Program: Degree Course | Class: B. A, / B.Sc. | Year: 2022 Session:2024-2005
- ' Partill | ‘

[ | Course Code i Paper — Nmm 3TUD

2 | Course Title Numméal Methods

3 | Course Type Thecry

4 | Pre-requisite (if
any) <

s

No

5 | Course Learning

“This Course will enable the students to:

Outcome (CLO) o Obtain  numerical solutions of algebraic and
*transcendental equations.
«  Find numerical solutions of system of linear equations
- and to check the accuracy ofthe solutions,
¢ learn about various interpolating and extrapolating
methods to find numericalsolutions.
¢ Solve initial and boundary value problems, in
__differential equations using numericalmethods.
s Apply various numerical methods in real life protlems.
6 | Credit Value s ' 4
71 Total Marks I Maximum Marks : 50 Minimum Passing Marks ; ..
Part B: Content_of the Course :
__ Total Periods: 60
Unit opics ‘No. of
Periods
I Numerical methods for solving algebraic and transcendental 12
equations: Round-off error and computer arithmetic, Local and
global truncation errors, Algorithms and convergence; Bisection
method, false position method, fixed point iteration method,
Newton's method and secant method for solving equations. i
d Numerical Methods for Soiving Lmear Systems: Partial and 12
scaled partial pivoting, LU decomposition and its applications,
Thomas method for iridiagonal systems; Gauss-Jacobi, Gauss-
Seidel and successive over-telaxation (SOR) methods. X
i Interpniation ‘Lagrange and Newton interpolations, Piecewise 12
linear interpolation, Cubic ,spji;‘ne interpolation, Finite difference




operators, Greg@ry»NeMon forward .smd backward difference
interpolations.

v Numerical Differentiation and In&egmﬁmn. First order and h}gher 12
order approximation for first derivative, Approximation for second
derivative; Numerical integration: Trapezoidal rule, Simpson's rule
and its etror analysis, Bu%zrsch-Steer extrapolation methods,
Richardson extrapolation.

Y Inifial and Boundary Value Problems of Differential Equations: 12
Euler’s method, Runge-Kuttamethods, Higher order one step
method, Multi»ste;: methods; Finite difference method, Shooting
method, Real life examples: Google search er;gme, 1D and 2D X
simulations, Weather forecasting.

Text Books and Reference E'aoksi

1. Brian Bradie , A Friendly Introduciion to Numerical Analysis. Pearson. 2006

2. C.F. Gerald & P. O. Wheatley, Applied Numerical Analysis (1%
edition), Pearson Education, India. 2008 ,

3. MK, Jain, S. R. K. Tyengar & R. K. Jain. Numerical Methods for
Scientificand Engineering Computation (6™ edition). New Age
International Publishers, 2012 ;

4. Robert 1. Schilling & Sandra L, Harris. Applied Numerical Methods
JorEngineers Using MATLAB and C. Thomson-Brooks/Cole.1999 8

E- Resources:

1. Suggested Equivalent online courses: Web link NPTEL/ SWAYAM/ MOOCs
; ) list=PL 3pGy4HtqwDOCW

dFuyedF-gkOORKSEFZg

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: v SO Marks
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Part A: Introduction

Program: Degree Course Class: B. A, /B.Sc. | Year: 2022 Session:2024-2?)25
Part 111 ’

I | Course Code e Paper ~ MATH - 5T(ﬁl)

2 | Course Title | Linear Algebra "

3 | Course Type | Theory

4 | Pre-requisite (if No

any)

5 | Course Learning
Qutcome {CLO)

*

This Course will enable the students to:

Learn about properties of linear transformation and
isomorphism theorems.

Understand the concept of polynomials and their prime
factorization.
Find canonical form of linear transformations.

Obtain various variants of diagonalisation of linear
transformations.

Apply Cauchy-Schwarz inequality for deriving nletric
on inner product spaces andobtain orthonormal basis

using Gram-Schmidt orthogonalisation.

6 Credit Value !
7 | Total Marks " Maximum Marks : 50 Minimum Passing Marks :

Part B; Content of the Course

Total Peripds: 60

Unit Topics No. of
Periods
I Properties of Linear Transformation: Vector spaces, Linearly 12

independent and dependent sets, Bases and dimension, Linear
transformation, Linear functional, Dual spaces and second dual
space, Transpose of linear transformation, Algebra of linear
transformations, Isomorphism theorems.

— i x s sl




] Poiynomxals' A!gebras The alge’bra of jpotynomiais Lagrange 12
interpolation, Vandermonde matrix, Polynomial ideals, Taylor’s
formula, The prime fwwmmtm of a polynomial, Algebraically
closed fields.

{1 Elementary = Cannenical Forms: Determinant - functions, 12
Characteristic values of a linear transformation, Cayley-Hamilton
theorem for linear transformations, Arnnihilating polynomials,
Invariant subspaces, Minimaiand characteristic polynomials.

v Diagonalisation and. Jordan Cannomeal Form Dtagonaf:sabxhty 12
of linear transformations, Direct sum decomposition, Invariant direct
sums, The primary decomposition theorem, Triangular form,
Jordan canonical form, trace and transpose.

\% Inner Product Spaces: Definition and examples of inner product 12
space, orthogonality, Cauchy-Schwarz inequality, Gram-Schmidt :
orthogonalisation, Diagonalisation of symmetric matrices,
Hermitian, Unitaryand normal opemters

) Part C - Learning Resource
Text Books, Reference Books,
. .M. Gel’fand. Lectures on Linear Algebra. DoverPublications. 1989

2. Kenneth Hoffman: & Ray Kunze. Linear Algebra (2™ edition). Prentice-Hall.
2015

Nathan Jacobson. Basic Algebra 1 (2™ edition), Dover Publications. 2009
Nathan Jacobson Basic Algebra 11 (2* edition). Dover Publications. 2009.
Serge Lang Introdyction to Linear Aigebra (2™ edition). Springer India. 2005.
6. Gilbert Strang, Linear Algebra and its Applications (2*edition). Elsevier. 2014

E- Resources:

ool

wos W

1. Suggested Equtvaiant online courses: Web link NPTEL/ SWAYAM/ MOOCs

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods: ;
Maximum Marks: &f 50 Marks
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Professor
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12. Dr. Samir Dashputre - - Membs:x.%’—’,;:,
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Asst. Prof. - ’ h
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“Part A Tatroduction

Program: Degree Course | Class: B, A.7BSc. | Year: 2022 Session:2024-2025
Part HI
I | Course Code ‘» Paper - MATH ~ 5ST(1V)
2 | Course Title | Integral Transforms and Fourier Analysis :
3 | Course Type Theory 3 :
4 | Pre-requisite ( if | ke No
any) :
5 | Course Learning - This Course will enable the stadents t0;
Outcome (CLO) + Know about piecewise continuous functions, Dirac delta

problems.

function, Laplace transformsand its properties.

differentiation and integrationof Fourier series.

¢ Solve ordinary differential equations using Laplace

+ Explain Parseval’s identity, Plancherel’s theorem and

applications ‘of Fourier transforms to boundary value

s Learn Fourier series, Bessel's inequality, term by term

6 | Credit Value e 4

' . | Y
7 | Total Marks Maximum Marks : 50 Minimum Passing Marks

Part B: Content of the Course

Total Periods: 60
Unit “Topics No. of
it Periods

I |Laplace Transforms: Integral transform, Kemel of an integral 12

transform, Reduction of integral transform into Laplace

transform, Linearity, Existence theorem, Laplace transforms of

derivatives and integrals, Shifting theorems, Change of scale

property, Laplace transforms of periodic functions, Dirac’s delta

function. v ,
I Further Properties of Laplace Transforms and Applications: 12

Differentiation- and integration of transforms, Convolution
theorent, Integral equations,; Inverse Laplace transform, Lerch’s
theorem, Linearity property of inverse Laplace transform,
Translations theorems of inverse, Laplace transform, lnverse




transform of derivatives, ’Appiiéatiéﬁs of Laplace transform in
obtaining solutions of ordinary differential equations and integral
equations.

1 Fourier Transforms: F@uﬂ@r and inverse Fourier t transforms, 12
Fourier sine and cosine transforms, Inverse Fourier sine and cosine
transforms, Linearity property, Change of scale property, Shifting
property, Modulation theorem, Relation between Fourier and
Laplace transforms.

BG4
v Solution of Eqaattm by Fourier Transforms : Solution of integral 12
equation by Fourier sine and cosine transfmms, Convolution
theorem for Fourier transform, Parseval’s identity for Fourier
transform, Plancherel’s theorem, Fourier transform of derivatives,
Applications of infinite Fourier transforms to boundary value
problems, Finite Fourier trmzsform, Imrersmn fbmuia for finite

Foanertransfoms \ i '
’
v Fourier Series; Fcuner cosine and sine series, chner senes, 12

Ditferentiation and integration of Fourier series, Absolute and
uniform convergence of Fourier series, Bessei’s inequality, The
complex formof Fourmr senes

Part € - Learning Resource

Text Books, Reference Books:

1. James Ward Brown & Ruel V. Churchill. Fourier Series and Boundary
ValueProblems. McGraw-Hill Education. 2011 |
2. Charles K. Chui. 4n Introduction to Wavelets. Academic Press 1992
3. Brwin Kreyszig. Advanced Engineering Mathematics (10" edition). Wiley. 2011
4. Walter Rudin, Fourier Analysis on Groups. Dover Publications. 2017
5. A. Zygmund, Trigonometric Series (3" edition). Cambridge University Press. 2002
Other Resources:

,
1. Suggested Eqmvaient online courses: Web link NPTEL/ SWAYAM/ MOOCs

Part D Aﬁsassmeﬁ and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
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