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UNIT-IV

- T TR SeaNg
AT —

B.Sc. Part-1I
MATHEMATICS

PAPER - I
ALGEBRA AND TRIGONOMETRY

Elcmentary operations on matrices, Inverse of a matrix. Linear independence of
row and column matrices, Row rank, column rank and rank of a matrix.
Equivalence of column and row ranks. Eigenvalues, eigenvectors and the

characteristic equations of a matrix. Cayley Hamilton theorem and its use in
finding inverse of a matrix.

Application of matrices to a system of linear (both homogeneous and

nonhomogeneous) equations. Theorems on consistency of a system of linear
equations. Relation between the roots and cocfficients of general polynomial
equations in one variable. Transformation of equations. Descarte's rule of signs.
Solutions of cubic equations (Cardons method), Biquadratic equation.

Mappings, Equivalence relations and partitions. Congruence modulo n. Definition
of a group with examples and simple properties. Subgroups, generation of groups,
cyclic groups, coset decomposition, Lagrange’s theorem and its consequences.
Fermat’s and Euler's theorems. Normal subgroups. Quotient group, Permutation
groups. Even and odd permutations. The alternating groups An. Cayley's theorem.

Homomorphism and Isomorphism of groups. The fundamental theorems of
homomorphism. Introduction, properties and examples of rings, Subrings, Integral
domain and fields Characteristic of a ring and Field.

TRIGONOMETRY :

UNIT-V

TEXT BOOK :

De-Moivre’s theorem and its applications. Direct and inverse circular ancri
hyperbolic functions. Logarithm of a complex quantity. Expansion o
trigonometrical functions. Gregory's series. Summation of series.
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B.Sc. Part-I
MATHEMATICS
PAPER - I1I
CALCULUS

DIFFERENTIAL CALCULUS :

UNIT-I

UNIT-II

€ — & definition of the limit of a function. Basic properties of limits. Continuous
functions and classification of discontinuties. Differentiability. Successive
differentiation. Leibnitz theorem. Maclaurin and Taylor series expansions.
Asymptotes. Curvature. Tests for concavity and convexity. Points of inflexion.
Multiple points. Tracing of curves in cartesian and polar coordinates.

INTEGRAL CALCULUS:
UNIT-IIT Integration of transcendental functions. Reduction formulae. Definite integrals.

Quadrature. Rectification. Volumes and surfaces of solids of revolution.

ORDINARY DIFFERENTIAL EQUATIONS :
UNIT-IV Degree and order of a differential equation. Equations reducible to the linear form.

UNIT-V

Exact differential equations. First order higher degree equations solvable for x, Y,
p. Clairaut's form and singular solutions. Geometrical meaning of a differential
equation. Orthogonal trajectories. Linear differential equations with constant
coefficients. Homogeneous linear ordinary differential equations.

Linear differential equations of second order. Transformation of the equatif)n by
changing the dependent variable/the independent variable. Method of variation of

parameters. Ordinary simultancous differential equations.

TEXT BOOK : o



B.Sc. Part-I
MATHEMATICS
PAPER - III
VECTOR ANALYSIS AND GEOMETRY

VECTOR ANALYSIS ¢

UNIT-I Scalar and vector product of three vectors. Product of four vectors. Reciprocal
Vectors. Vector differentiation. Gradient, divergence and curl.

UNIT-II Vector integration. Theorems of Gauss, Green, Stokes and problems based on
these.

UNIT-III General equation of second degree. Tracing of conics. System of conics. Confocal
conics. Polar equation of a conic.

UNIT-1IV Sphere. Cone. Cylinder.
UNIT-V Central Conicoids. Paraboloids. Plane sections of conicoids. Generating lines.

Confocal Conicoids. Reduction of second degree equations.

TEXT BOOKS :
1. N. Saran and S.N. Nigam, Introduction to vector Analysis, Pothishala Pvt.

Allahabad.

2. Gorakh Prasad and H.C. Gupta, Text Book on Coordinate Geometry, Pothishala Pvt.
Ltd., Allahabad. _

3, R.J.T. Bell, Elementary Treatise on Coordinate Geometry of three dimensions,
Machmillan India Ltd. 1994.

REFERENCES :

Ltd.




€acn unit carry equal marks.

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

UNIT-V

B.Sc. Part-II
Paper-I

ADVANCED CALCULUS
Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic sequences.
Cauchy’s convergence criterion. Series of non-negative terms. Comparison tests, Cauchy's
integral test, Ratio tests, Raabe's. Logarithmic, De Morgan and Bertrand's tests. Alternating series,
Leibnitz's theorem. Absolute and conditional convergence.
Continuity, Sequential continuity, Properties of continuous functions, Uniform continuity, Chain
rule of differentiability, Mean value theorems and their geometrical interpretations. Darboux's
intermediate value theorem for derivatives, Taylor's theorem with various forms of remainders.

Limit and continuity of functions of two variables. Partial differentiation. Change of variables.
Euler's theorem on homogeneous functions. Taylor's theorem for functions of two variables.

Jacobians.

Envelopes, evolutes. Maxima, minima and saddle points of functions of two variables. Lagrange's
multiplier method.

Beta and Gamma functions, Double and triple integrals, Dirichlet's integrals, Change of order of

integration in double integrals.

EFERENCES : ' .
I: Gabriel Klaumber, Mathematical Analysis, Marcel Dekkar, Inc. New York, 1975

2. T.M. Aposto
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|, Mathematical Analysis, Narosa Publishing House, New Delhi, 1985.
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B.Sc. Part-II

r Paper-I1
/ DIFFERENTIAL EQUATIONS

/ UNIT-I Series solutions of differential equations- Power series method, Bessel and Legendre functiong and
their properties-convergence, recurrence and generating relations, Orthogonality of functiong
Sturm-Liouville problem. Orthogonality of eigen-functions, Reality of eigen values, Orthogonality;

of Bessel functions and Legendre polynomials.

UNIT-II  Laplace Transformation- Linearity of the Laplace transformation, Existence theorem for Laplace
transforms, Laplace transforms of derivatives and integrals, Shifting theorems. Differentiation and
integration of transforms. Convolution theorem. Solution of integral equations and systems of
differential equations using the Laplace transformation.

UNIT-ITIT  Partial differential equations of the first order. Lagrange's solution, Some special types of equations
which can be solved easily by methods other than the general method. Charpit's general method of
solution.

UNIT-IV  Partial differential equations of second and higher orders, Classification of linear partial differential
equations of second order, Homogeneous and non-homogeneous equations with constant
coefficients, Partial differential equations reducible to equations with constant coefficients, Monge's
methods. ’

UNIT-V  Calculus of Variations- \ ariational problems with fixed boundaries- Euler's equation for functionals
containing first order derivative and one independent variable, Extemals };unctionals dependent on
higher order derivatives, Functionals dependent on more than one inde ‘ de : l;l 5 . tonal
problems in parametric form, invariance of Euler's cquation under coo?grnndtbg tt\a”? rl:atizll-lla

ates transfo .
Variati ' with Movi : . ;
ational Problems oving Boundaries- Function

One sided variations. als dependent on one and two functions,

Sllffl" > it : é - 8 .

\' icient conditions for an Extremum- Jacobi and Lege - -
ariational principle of least action, gendre conditions, Second Variation.

~ REFERENCES :
"% N
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B.Sc. Part-I1

Paper-IT1
MECHANICS

STATICS

UNIT-I Analytical conditions of Equilibrium, Stable and unstable equilibrium. Virtual work, Catenary.

UNIT-II  Forces in three dimensions, Poinsot's central axis, Null lines and planes.

DYNAMICS

UNIT-III  Simple harmonic motion. Elastic strings. Velocities and accelerations along radial and transverse
directions, Projectile, Central orbits.

UNIT-IV  Kepler's laws of motion velocities and acceleration in tangential and normal directions, motion on
smooth and rough plane curves.

UNIT-V  Motion in a resisting medium, motion of particles of varying mass, motion of a particle in three
dimensions, acceleration in terms of different co-0r dinate systems.

REFERENCES :

1. S.L. Loney, Statics,'Macmillan and Comp
r R.S. Verma, A Text Book

- n T

any, London.
on Statics, Pothishala Pvt. Ltd., Allahabad.
e Tematice on the Dynamics of a particle and of rigid bodies. Cambridge
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B.Sc. Part-IT1
PAPER -1

REAL ANALYS|s ANALYSIS

UNIT-1

UNIT-II

Series of arbitrary te
Multiplication of series. Double series. P

of two variables. Schwary and Young's
CXpansion of piecew

e " i . S aL i ’
rms. Convcrgcncc, divergence and oscillation. Abel's and Dirichlet's test.

artial derivation and differentiability of real-valued functions
theorem. Implicit function theorem. Fourier series. Fourier
1S€ monotonic functions.

Riemann integral. Intergrability of continuous
integral calculuys. Mean value the
Comparison tests. Abel's
Continuity, derivability

and monotonic functions. The fundame
orems of integral calculus.
and Dirichlet' tests, Frullani
and integrability of an inte

ntal theorem of
Improper integrals and their convergence.
's integral. Integral as a function of a parameter,
gral of a function of a parameter

COMPLEX ANALYSIS

UNIT-II

Complex numbers as ordered pairs. Geometrical representation of complex numbers, Stereographic
projection. Continuity and diffcrentiability of complex functions. Analytic functions, Cauchy-

i tions. Harmonic functions, Elementary functions, Mapping by clementary functions.
Riemann equa g b} \

Mobius transformations. Fixed points, Cross ratio. Inverse points and critical mappings. Conformal
mappings.

METRIC SPACES

UNIT-IV

UNIT-V

Definition and examples of m'ctric spaces. Ncighbourlmods, Liniit POint.s, Interioe points, Open and
Closed sets, Closure and interlor_. Boundary p(’)fnts, Sub-spage 9[ a metric space. Cc:luchy sequences,
Completeness, Cantor's intersection 11.1C(?rcm. C‘()r?l-l:'c-u.‘{l()‘n principle, construction of real l'lllmbf.‘rs as
the completion of the incomplete metric space Qt re:ll()najlb. Real numbers as g complete ordered field.
Dense subsets. Baire Catcgor)./ theorem. Scpilrll.l?lt,t. sccom_i cguntqblc and first countable Spa‘ccs.
Continuous functions. Extension thcorc‘m. Uniform continuity, - isometry and |!0[11K‘Qn10rph|§m,
Equivalent metrics. Compa:cmcss, scu}ucnlml c‘u‘n.‘lpalcmcss‘. l()la]ly Eout1clcd spaces. F inite mlt“rscc.non
property. Continuous functions and Compact sets, Connec tedness, Components, Continuous i
and Connected sets.



UNIT-II

UNIT-III

UNIT-IV

B.Sc. Part-IT1
PART - 11
ABSTRACT ALGEBRA
Group-Automorphisms. inner automorphism. Automorphism of groups and their com
Conjugacy relation, Normaliser, Counting principle and the class equation of a finite group.
Group of prime-order, Abelianizing of a group and its universal property. Sylow
subgroup, Structure theorem for finite Abelian groups.

Putations,
Center for
's theorems, Sylow

Ring theory-Ring homomorphism. Tdeals and quotient rings. Field of quotients of an integral domain,
Euclidean rings, polynomial rings, Polynomials over the rational field. The Eisenstien criterion,
polynomial rings over commutative rings, Unique factorization domain. R unique factorisation domain
implies so is R[x;, x> ... Xn]. Modules, Submodules, Quotient modules, Homomorphism and
Isomorphism theorems.

Definition and examples of vector spaces. Subspaces. Sum and direct sum of subspaces. Linear span,
Linear dependence, independence and their basic properties. Basis. Finite dimensional vector spaces.
Existence theorem for bases. Invariance of the number of elements of a basis set. Dimension. Existence

of complementary subspace.of a finite dimensional vector space. Dimension of sums of subspaces.
Quotient space and its dimension.

Linear transformations and their representation as matrice
rank nullity theorem. Change of basis. Dual space. Bidual
linear transformation. Eigenvalues and eigenvectors
Annihilator of a subspace. Bilinear, Quadratic and He

S. The Algebra of linear transformations. The
Space and natural isomorphism. Adjoint of a

of a lincar transformation. Diagonalisation.
rmitian forms.

Inner Product Spaces-Cauchy-Schwarz
Orthonormal sets and bases. Bessel's
Orthogonalization process.

inequality. Orthogonal vec

: . tors. Orthogonal Compicments.
inequality for finite dim

ensional spaces. Gram-Schmidt




