-' "sEMESTER

I:

Paper -1 : Ordinary Differential Euqations
UNIT-l

Basic

concepts,

order and degree

of differential

equation.

Differential equations, offirst order and first degree: Variables
separable form, differential equations,
with homogeneous
coefficients, differential equations reducible to differential equations
with homogeneous
coefficients, exact differential equations,
integrating factors, linear differential equations, differential equations
reducible to linear differential
differential equations.

equations,

linearly separable

UNIT-2
Differential equations of first order but not of first degree: differential
equations, solvable forp, x ory, Clairaut's equation, singular solution.
Geometrical

meaning

of a differential

equations,

orthogonal

trajectories, isoclines.

UNIT-3
Linear differential equations ofhigher order, homo~eneous and nonhomogeneous

linear differential equations, linearly dependent and

lineraly independent
equations

solutions, homogeneous

with constant coefficients,

linear differential

non-homogeneous

differential equations with constant coefficients:

linear

inverse operator

method, method of undetermined coefficients, method of variation
of parameters for determining particular integrals.

UNIT-4
Cauchy-Euler's equation, system of linear differential equations with
constnat coefficients, Mechanical applications:

Newton's law of

cooling, growth and decay problems, dilution problems.

Books recommended:
1.

B. Rai and D. P. Choudhury: Ordinary Differential Equations: An
Introduction.

2.

Gorakh Prasad: Integral Calculus

3:
4.

RS. Senmger : Ordinary Differential Equations
GF. Simmons: Differential Equations

5.

E. Kreyszig :Advanced Engineering Mathematics
I.A~

'.'./

.SEMESTER I :Paper -2 : Elementary Analysis-I
UNIT-l
Language of Mathematics : Mathematical statement, logical
connectivies, tautology,quantifiers.
Relations: Defmiton & examples (including congruence relation),
composition of relations. Equivalence relation, equivalence class.
Partition of a set, Order relation.
Mapping: Defmition and examples, Types of maps, Inverse map,
composition of maps, direct & inverse image of a set.
UNIT-2
Real number system: Axiomatic definition of Real Number
System as complete ordered field. Well ordering priciple ofN
(Statement only). Archimedean Principle. Rational and Irrational
density theorem.
Division in Z : Division Algorithm, Greatest common divisor &
Least common multiple, Eculidean Algorithm, Prime integer,
FundamentalTheoremofArithmetic.
UNIT-3
Real Sequences: Convergent and Divergent sequences, Algebra
oflimits. Monotone, bounded and Cauchy sequences. Cauchy's
criterion of convergence of sequence.
UNIT-4
Infmite series: Definition and its convergence, Cauchy's general
principal of convergencesfor an infinite series. T~ of convergence
series of positive tenus (comparison theorem, comparison test, D'
Alembert's ratio test, Root test, comparison of ratios, Raabe's test,
Logarithmic ratio test, De-Morgan and Bertrand test, Cauchy's
condensation test).
Books recommended:
1.
R. S. Mishraand N.N. Bhattacharya: Fundamental Structures of
Modem Algebra
2.
Gorakh Prasad: DifferentialCalculus
3.
M. K. Singal and Asha Rani :Real Analysis
4.
N. N. Bhattacharya: Afirst Course in Real Ana1ysis
5.
S. C. Malik and SavitaArora: Mathematical Ana1ysis
.. (2)

SEMESTER II: Paper ...1 : Analytical Geometry

of Three Dimensions
UNIT-l
Planes and Straight Lines: Revision (not more than five lectures)
Sphere: Equation of sphere, intersection of sphere and plane,
intersection of two spheres, sphere passing through a circle,
intersection of sphere and a straight line, tangent plane, plane of
contact, polar plane.
UNIT-2
Sphere (Contd.) : Power of a point, radical plane, co-axal system
of spheres, orthogonal system of spheres.
Cylinders: Equation of a cylinder with given base, cylinders with
axes parallel to' co-ordinate axes, projecting cylinders of a curve,
enveoping cylinders, right circular cylinders.
UNIT-3

a

Cones: Equation of cone, intersection of a cone and a plane
passing through the vertext of the cone, tangent plane, reciprocal
cone, eveloping cone, right circular cone.
UNIT-4
Central Conicoids : Standard equation of central conicoids,
ellipsoid, hyperboloid of one sheet and two sheets, tangent lines
and tangent planes, polar planes and polar lines, enveloping cones
and cylinders, section with a given centre, diametra1planes, normals,
normals drawn from a given point, cubic curves through the feet of
the normals,
Books recommended:
1.

MataAmberTIwari and RS. Senger: A course ofVector Analysis
and its Applications.

2.

N. Saran and R. S. Gupta : Analytical
dimensions.
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SEMESTER

II:

Paper -2 : Elementary Analysis-z : .UNIT -1

Limitof

a function:

Definition and examples, one-sided limits,

Limit as x apporaches infinity, Infinite limits. Algebra oflimits.
UNIT -2
Continuity

of a function:

Definition, examples & properties of

continuous function (local boundedness, sign preserving property,
sequential continuity). Properites of continuous functions on closed
interval (statement & geometrical interpretation), Compsotie of
Continuous ftmctions.
UNIT-3
Differentiability:

Differentiability of a function at a point and its

interpretation, Algebra of derivatives, Chain rules of differentiation,
Sing of derivatives and monotonicity offunctions, Rolle's Theorem,
Lagarange's Mean Value Theorem, Cauchy's Mean value Theorem.
Indeterminate forms,
UNIT-4
Higher

derivatives

Maclaurin's

: Leibnitz

theorem,

Taylor's theorem,

theorem, Maxima and Minima of functions of one

variable.
Vecotr Differentiation:
Derivatives of a Vector Function of a
single Scalar Variable, Scalar and Vecotr Fields, Gradient, Divergence
and Curl, Vector Identities.
Books recommended:
1.

R. S. Mishra and N.N. ~hattacharya : Fundamental Structures of
Modern Algebra.

2.

Gorakh Prasad: Differential Calculus

3.

M. K. Singal and Asha Rani : Real Analysis

4.

N. N. Bhattacharya:

. 5.
6.

A first Course in Real Analysis

S. C. Malik and SavitaArora
MataArnberTiwari
and its Applications.

: Real Analysis

and R. S. Senger:Acoursein

,-.,
fA'

Vector Analysis

III: Paper -1 : Linear Algebra
UNIT-l
Definition of field, examples R, C, Q and Zp of fields. Vector
Spaces; definition, examples and basic properties. subspaces,
subspaces generated by a subset, Linear dependence and liner
independence of a subset, Basis and Dimension of a "ector space,
Sum and direct sum of subspaces, Quotient spaces.
UNIT-2
Linear transformations : defintion, examples and properties,
isomorphic vector spaces, null space and range space, Rank nullity
theorem, Fundamental theorem of vector space homomorphism,
Horn (V, W) as a vector space, dual space V* of a vector space
V, of a vector space V, transpose of a linear transformation,
annihilator of a subset of a vector space .
. VNIT-3
Matrix representation of a linear transfoimation, effect of change
ofbasis on matrix representation,non-singular matrices,equivalent
and similar matrices, rank of a matrix, elementary row and column
operations, inverse of an invertible matrix, reduction of a matrix
into nonnaI form and echelon form, systemoflinear equations,
adjoint of a matrix and its properties.
UNIT-4
Inner product space: definition and examples Cauchy-Swarz
inequality, norm of a vector, notion of angle, orthogonality,
orthononnaI set and basis, Gram Schmidt orthonormalization,
Bessel's inequality,orthogonalcomplement of a subset,Eigenvalues
and Eigen vectors, characteristic polynomial of a linear
transformation, Cayley-Hamilton theorem and its applications.
SEMESTER

Books recommended:
1.
2.
3.
4.
5.
6.

K. Hoffinan and R Kunze : Linear Algebra
Topics inAlgebra
N. N. Bhattacharya: An introduction of Linear Algebra
. Stephen H. Friedberg: Linear Algebra
Ramji Lal :Agebra Vol. 2
Pramode Kumar Saikia : Linear Algebra

tN. Herstein:

(1)"

SEMESTER III : Paper -2 : Advanced Analysis-l
UNIT-l
Step functions and their integrals, upper and lower integrals of a
bounded function of one variable(through step functions), integrable
functions,Riemann conditionof integrability,Properties ofintergrals
of a step function.
UNIT-2
Mean Value Theorems for integrals, differentiation of function
defined by integral, Fundamental theorem of integral calculus,
Primitives of a function, change of variable, Second Mean Value
Theorem (statement only).

UNIT-3
Double and Triple integrals, Change of order of integration,Line,
surface and volume integral and their application in area & volume.

UNIT-4
Pointwise and uniform convergence of sequences and series of
functions, Necessary and sufficient condition for Uniform
convergence, Weierstrass's, Dirichlet's and Abel's test for uniform
convergence.
Books recommended:
1.

Alton H. Smith and WalterA. Albrecht: Fundamental Concept of
Analysis.

2.

H. S. Carslaw: Introduction to the Theory of Fourier Series

3.

D. Widder: Advance Calculus

4.

S. C. Malik and SavitaArora: Real Analysis

5.

Sherbert and Bartle: Introduction to Real Analysis
(2)..

SEMESTER IV: Paper -1 : Mechanics-l
UNIT-:!
Introduction: Polar, Pedal and Intrinsic Co-ordinate Sstems.
Motion in Plane: Kinematics & Kinetics of motion, Velocities &
.-\ccelerations of amoving particle in Cartesian, Polar and Tangential
& Normal Coordinates. Determination of path under a given force.
UNIT-2
Rectilinear Motion: Simple Harmonic Motion, Horizontal
Vertical Elastic Strings, Motion under Inverse Square Law.

and

UNIT-3
Motion in Resisting media, Motion of varying mass.
Constrained Motion: Motion in a Vertical Circle, Cycloidal Motion.
UNIT-4
Central Motion: Properties of Central Motion, Differential Equation
of Central Orbit in Polar (u, 9) Pedal (p, r) Coordinates. Central
Orbit, Law of Force, Two Body Central Motion, Kepler's laws of
Planetary Motion.
Books recommended:
1.

MataAmber TIwari & R. S. Sengar ; A course in Vector Analysis
and its Applications.

2.

P.L. Srivastava: Elementary Dynamics

3.

S. L. Loney: Dynamics of a Particle and a Rigid Bodies.

.

.

(3)

SEMESTER

IV : Paper -2 : Advanced Analysis-2

UNIT-l
Term bytenn integration and differentiation of an infinite series of
functions, functions defined by infinite series (sine, cosine,
exponential and logarithmic), Power series: Definitiorr, interval of
convergence, uniform convergence of power series, Abel's limit
theorem.
.

UNIT-2
Convergence of arbitary infinite series, Abel's Test and Dirichlet's
Tests, Alternating series, conditional and absolute convergence,
re-arrangement of series, Dirichlet's and Riemann's theorem of
rearrangement of absolutely and conditionally convergent series.

UNIT-3
Convergences ofJrnproper Integrals :Integralsover infinite intervals
With bounded integrands, convergences of such integrals, necessary
and sufficient conditions, ease of positive integrands, comparison
test, u-test, absolute convergence, convergence of integrals of
product of two functions, Abel's and Dirichlet's test.

UNIT-4
Metric Spaces: Definition and examples, open and closed balls,
interior, exterior and boundary points, limit point, open and closed
sets, limit of sequences in metric spaces, Cauchy's sequences.
Books recommended:
1.

Alton H. Smith and Walter A. Albrecht: Fundamental Concept of
Analysis.

2.

H. S. Carslaw: Introduction to the Theory of Fourier Series.

3.

D. Widder: Advanced Calculus

4.

S. C. Malik ans SavitaArora

: Real Analysis.
(4)

