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MATHEMATICS (HONOURS)
PAPER—I

Twelve questions to be set. Six to be answered
selecting at least one from each group. One question will
be objective and it will be compulsary. This question will
carry 20 marks. Rest questions are each of 16 marks.

GROUP—A

( Set theory and Trigonometry )

% Sets, subsets, power set, Algebra of sets, Demorgan’s
' laws, Cartesian product of sets, relation, equivalence rela-
tion, Definition and. examples of partial and total order
relation, Countable and uncountable sets, Countability of
rational, real and algebraic number system, Countability

of unions. \2 questions)
Hyperbolic functions, Resolution into factors,

(2 questions)
GROUP-—B
( Matrices )

Sum of product of matrices, Symmetric ang skew

symmetric matrices, Transpose, adjoint and inverse of 4




( 2)

matrix, Orthogonal matrices and their properties, Rank

of a matrix. Solution of a system of linear cquations wip,

three unknowns. (2 questions)

GROUP—C

(Linear Programming )

Convex sets and their properties. L. P. problems
and their graphical solutions, Theory of Simplex method
and rheir simple applications. (2 questions)

GROUP—D
( Theory of Equations )

Fundamental theory of algebra. Relation between
roots and coefficients. Polynomial equations. Evalua-
tion of symmetric functions of roots of cubic and biquad-
ratic equations. Solution of cubic equation. Descartes’
rule of signs. ( 3 questions)

PAPER—I]I

Twelve questions to be set. Six to be answered
sclecting at least one from each group. Cne question will

be objective and it will be compulsary. This question
will carry 20 marks and rest questions are each of 16
marks,
GROUP—A
( Differential Calculus )

Successive differentiation, Leibnitz theorem, Tangent
and Normal, Curvature, Asytiptotes, Partial differentia-
tion, Euler’s theorem, Exact differential;, Indeterminate
form, L. Hospital, rule.



(3 )
GROUP-—-B

( Integral Calculus )

Integration of rational, irrational and trigonometric
functions, Notion of integral as limit of sum, Evaluation
of definite integrals, Reduction formula, Curve tracing,
Areas of curves, Length of curves, Volumes and surface
areas of Solids of revolution. (2 questions )

GROUP-C

( Analytical Geometry of 2 dimensions )

Condition for the general equation of second degree
to represent parabola, ellipse and hyperbola and reduction
into standard forms. Equations of tangents and normals
in case of general equation and their forms in their parti-
cular conic section. Fquation of polar, chord of contact,
pair of tangents in case of parabola, ellipse, Hyperbola

and their special properties. Polar equation of a conic

section—Tangent and normal. ( 3 questions )

GROUP-D

( Analytical Geometry of 3 dimensions )

Rectangular, Spherical, Polar and cylindrical coor-

t lines. Equations of planes

dinates, Angle between straigh

Shortest distance between Lines,

and straight Lines,
Sphere, Cone Cylinder, Standard equations of conicoids.
Normal and conjugate diameters of ellipsoid.

( 3 questions }
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PAPER—III

Twelve queslions will be set. Six to be answereq
selecting at least one from each group. One question wij
be objective and it will be compulsary, This question
will carry 20 marks aad rest questions are each of

16 marks.

GROUP—A
( Real Analysis )

Dedekind’s theory of real numbers, Sequence arnd
its convergence, Cauchy sequence, Cauchy generzl prin-
ciple fo. convergence, Monotonic sequence, Cantor’s

construction of real numbers, Properties of rcal numbers.

Continuity and Differentiability of a function of
one variable, Properties of continuous and discontinuous
functions, Rolle’s theorem, Mean value theorem, Taylor’s
theorem with Lagrange’s and Cauchy’s forms of remain-
cer, Taylor’s and Maclaurin’s series of elementary func-
tions.

( Four questions )

GROUP—B

( infinite series )

Infinite series and their convergence, Comparison
test, root test, Raabe’s te:t, Cauchy’s condensation test,
Integral test, Lzitnitz test, Gauss test, Kummer’s test,
De Morgan and Bertrand’s test. Absolute convergence
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a—ld . v .
fearrangement of series, Pringheim’s theorem,

Cauchy’s multiplication of series and its convergence,

( Three questions )
GROUP—-C

( Algebra )

Binary operations, Notions of group, Abelian group
and non-abelian group with examples, Uniqueness of
identity elements and inverse elements in a group, Diffes
rent ways of delining sroup, Concept of sub-group and
cyclic group with examples, intersaction of sub-groups,
Sub-group of cyclic groups, concepts of rings, integral
domains and fields and their examples and general pro-
perties, Cancellation law, Divisions of Zero, A finite

integral domain as a field.

Cosets, Order of an element, Lagrange’s theorem,
Group of residue classes, Permutation groups, Cayley’s
theorem, Homomorphism and Isomorphism of groups,
Normal subgroups, Kernel of a group homomorphism,
Isomorphism theorems for cyclic group, factor groups,

Fundamental theorem of homomorphism of groups.

Ring of residue classes, Ring of matrices, Subrings,

ideals, Ring homomorphism and ring isomorphism, Ker-
?

1 of a ring homomorphism, Quotient rings, Fundamental
nel o

theorem of homomorphism of rings.

( Four questions )
pAPER—IV

t. Six to be answered
Twelve question
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m each group. One questiop will

be objective and it will be compulsary. This question will
est questions are cach of 16 marks,

selecting at least one fro

carry 20 marks and r

GROUP—A
( Vector Calculus )

Product of three and four vectors. Differentiatiop
of vector functions. Differentiation of product of two
vectors; gradient, divergence and curl of a vector function
and their deductions. Moments of a localised vector
<bout a point, work done by a force. Scalar moment of

a vector about a directed line.

( Two (uestions )
GROUP—B

( Differential Equations )

Formation and solution of differential equations.
Differential equation of the first order. Separation of
variables, Homogeneous forms, Linear equation of flrst
order, Clairaut’s form, geometrical applications of first
order differential equations, Linear differential equation
of second order with constant coefficients, C.F.and P.l
Orthogonal Trajectories.

( Three questions )
GROUP - C
( Statics )

Reduction of a force system to a force and couple.
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Equation of the re:ultant, principle of virtual work in two
dimensions, stable equilibrium. Energy test for stability,

Catenary, Poinsot’s central axis, wrench, pitch, null lines.
( Three questions )
GROUP—-D
( Dynamics)

S. H. M., simple pendulam, Elastic strings and
springs, Hook's law.

( One question )

Components of velocities and acceleration, Carte-
sian, radial and transverse, tangential and normal. Pro-
jective motion in nen-resisted medium.

( One question )

Motion of a particle under central force, Differen-
tial equation of central orbit in polar and pedal forms.

Newton’s law of gravitation and planctary orbit. Kepler’s

laws.

{ One question )
PAPER—YV
( Real Analysis II')

Twelve questions to be set. Six to be answered
selecting at least one from each group. One question
will be objective and it will be compulsory. This wij

carry 20 marks and res questions are each of 16 marks,
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GROUP—A

Functions of two variables, Limit, Repeated limits,
Moore, Osgood theorem, Continuity and differentiability
of functions of two variables, Young’s and Schwarz
condition of equality of fxy and fyx. Implicit functicn
theorem, Taylor’s theorem; maxima. minima of functions

Lagrange’s method of undetermined

of two variables,

multipliers,
( Three questions )

GROUP—B

Definition and existence of Riemann integral of

bounded function, Darboux condition of integrability,

Riemann integrability of continuous functions and mono-

tonic functions, Riemann integral of functions with finite
gumber of discontinuities and of functions with discon-
tinuity points having a finite number of limit peints,
Riemann integral as the limit of a sum. The fundamental
theorem of integral calculus, Mean value theorems.

(Two questions )

Improper integrals, convergence of an improper
integral, comparison tests, Dirichlet’s test, Beta and

Gamma functions, Their properties and reletionships.

Differentiation under integral sign.

( One question )

Double and triple integrals, iterated integrals.
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Change of order of integration, Line, surface and voiume

integrals. Green’s Causs’s wnd stokes theorem.

( One question )
GROUP-C

Sequences and series of functiens and their poin-
twise convergence, Uniform convergence of ssquences
and series  of Tonctions. Weistrass M-test, Uniform
convergsnce and contimuity, Dini’s test, Abel’s test,
Dirichiet’s test, Uniform convergemce and integralion.

Uniform convargence and differentiation.
( Two questions )
Enlinite product amd its convergesc: amd their
mutual relations, Double series. Sum by rows, Sum by

columns, Pringsheim’s theorem. Mismenfary sofions of

meftric spaces and topological spaces.

( Two questions )

PAPER Vi

Twelve questions to be set. Six ¢o be awswerec
sefecting at least one from each group. Onc question will
be objective and it will be compulsary. This question will

carry 20 marks and rest guesiion are each of 16 marks,
GROUP—-A
{ Group Theory }

Centre, Normalizer, Conjugacy, class equagion,
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cutamorphisims, moes automarpinasins, LOMILUIGor ¢ ¢
commutator subgroups, Direct reduct of two

% 1 ~
IR OIM l,j.e
S
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Selvable groups, Finile groups.

{ Threo questions )
GROUP—DB

( Ring }

Division ring, Polynomial ring, Imbedding of a ring
without unity in a ring with unity, Imbedding of a ring
and integral domain in a field, Characteristios of a field.
Field of quotients, Polynomials over commutative rings..
Prime and maximal ideals in commutative rings, Eucli-
dean domains, Principal ideal domains. Unique factori~

zation domains. ( Four questioas )
GROUP—C
( Linear Algebra )

Vector spaces, subspaces, Bases and dimension.
Iinear transformation, Algebra of linear transformations.

Matrices and linear transformations, Rank and nulliiy
of a linear transformation.

Dual spaces, transpose of a linear transformation,
Direct sum of subspaces, Characteristic values, Charac-
teristic vectors, Cayley=Hamilton theorem,

( Four questions }
PAPER-—VII

Twelve questions to be set. Six to be answered,
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or4a at least onc from each group. One question will

%<

o objective and it will be compulsary. This question will

. - 1<
sarey 20 marks and rest questions are each of 16 marks.
GROUP—-A
{ Mechanics )

\idion in a resisting medium. Motion of a body
~bout o uixed point. Anguler velocity. Kelation between
azul ¢ velocity and linear veleocity of a point of the body

ccenzral motion of - hody, { One question )
y .

Momenrt of inertia, Definitions and standsard results,
“iomental eflipsoid and perperdicular exes theorems.
crincipal exes of inertia {existence of principal exes of
“nertia at a point ', Determination of principal exes of

—

inertiz, Tqulmomental systems. { One question )

Angular momentum and kinetic energy of a rigii
body rorating about a fixed point, kinetic energy of a rigid

body in 2 general motion.

Priciples of Linear momentum, Angu ar momentum
and energy for a rigid body, D’ Alembert’s principle and
zeperal equaticns of motion of rigid body. Motion about
a fixed axis, Compound pendulum.

{ Two questions )
GROUP—B

{ Attraction and Potential )

Attraction aud potential, Attraction and potential o}

vod, rectangular 2rd circular dises, spherical shells, sphere




( 12 )

( Larlace’s and Potssons ¢ ations ), [acocrcais on cquipo-

" Two questions )
/’

tential surfaces.
Hyd restatics

Pressure at a point, Thrustios plane surfaces, contre

ol pressurc, equilibrium of floating bodies

( 2 uestiors
,(:‘ 1:\)’ L ." '»"C'

( Differential Equations |

Qecond order eguatinns with variable co-efficients,
. & b

Solution of second orler differential equations wiih vari-

able co-efficients, Method of variation of parameters,

Total differential equation in three independent
varisbles, Simultaneous differential equations, Lagrange’s
Linear partial differential cquations, standard forms,
Charpits method.

Partial differential equations of higher order with
comstent co-efficients, Monge’s method.

{ Three questions )

Ten questions 10 be set in each optional paper and

five questions to be answered.
PAPER-—- VIII 1CO marks
( Numerical Analysis )

Finite, Central and Divided difference, interpolation,
Inverse Interpolation, Numerical differentiation, Numeri-
cal integration, Trapezoidal Simpson’s 1/3rd and 3/8th
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I lance M o b, ‘l' flntc -

rules, Weddle’s Rule, {ruse gquadrature formula o g
_ L
forouula awd the FEuler Maclaurin's

( 3 questions )

ratien, (regory’s
formala

Selutior of difference equution of the first order,
Gensral equations, Linear difference equations with cons-
tant ce-cflicients, Solution of ordinary differential equa-
tions—ore step method : Buler’s modified method, Picard’s

and Runge—Kutta's methods of solution and Milne—

Simpson’s method. ( 3 quettions )

Simultaneou” Lincorequetior : Gauss eliminztion,
(yaub*=~qméd S, Jordan’s and Relaxation methods (simple
problems). (2 questions)

Findimg roots of polynomial equations : Regula
also, Bisectiop, Newton—Raphson method for several

variables, iterative method and itsgeneralisation.

Sigunificant figures and errers of computation.
(29 estions)

PAPER—VIII

( Spherical rrigonomeiry and  Astronomy )
( 2 questions )

Spherica] triangle, Definitions, fundamental formula
(Cosine, Sine, Sine—Cosine, cotangent), Napier’s and
D> Alembect’s Angles, Right angle triangle and Napier’s
rule. (8 questions )

Astronomy

Celestial sphere : Definition : Different System of
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Co-ordinatcs, Plienomenon of riasing and setirg of stars,
Twilight { 2questions )
L’. »

(e

Solar systems, Two body probicm. Eqc ation of

. , o

relative motion. { 1 question )
Area integral, Kepler's law, Anomalies, Kepler's
Fquation. ( 1 question )

Stationary poiats phase of planet, Refraction,

Simpson_‘s~—1£r;-.dlay’s and Cassini’s formulas, Effect of

refraction in the position of a boly. ( 2 questions )
a1 Aberration, Elfect of the aberration on
Effect of aberration on

Annu
celeshal lattitude and loagitude,

right ascention and declination, Paraliex, effect of Parallex

on latitude, longitude, right ascention and declination.

{ 2 questions )

PAPER VIl
Number Theory

The Basic Representation theorem. Linear Diopha-
ntine equation, Fundamental theorem of Arithmetic,
Fermat's little theorem and Wilson’s theorem.

{ 2 questions )

Basic properties of Ceongruences, Residue System,
Euler’s theorem; Chinese Remainder thecrem; Multipli-
cative arithmetic functions, the Euler’s function ¢ (n),
¢ (n) Mobins function and the function d (n) and their
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simple  properties; LIobius Inversicn formula, Perfee

- d

. , 7 e 1
numbers and the funciton ¢ (a). { 3 quest:ons

The quadratic Reciprocity law : Fuler's critzrion,
The Legendr= symbol and its properties and applicetions,
Gauss, Lemma Gauss® quadratic reciprocity law, Qu d-

ratic congruences with composite moduoli. (3 questions )

Representation of integers as sums of squares :
Sums ¢f two squares, Thue's lemma, Fermazt’s theorem,

sums of four squares and Fuler’s lemma, Lasrant ’;

- P
4"—1 -~

thecrem. { 2 qQuestions )

PAPER _VIiI

Probability Theory

Event, Probability of an event, sampls space, pro-
babilitiesin a finite sample space, Mutually exclusively
events and complementary events, independent events,

conditional probability. (1 question )

Axoms for probability in finite sample spaces, pro-
duct rule of probabilities in a sample space, Baye’s theo-
rem, Random variables and their probability functions.
Mathematical expectation and moment of a random
variable, Mean of a functior of a random variable, Mean

absolute deviation, variance, standard variation, Cheby-

- shev’s theorems for a probability distribution and freque-

ney distribution of measurements. ( 3 questions }
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Convergence of 2 sequense Of random variable;,

istributions, €0nve
nvergeace in & quadratic mean
o

convergence in d rgenceé in probabifity
- ¥

almost surc convergence, cO

Halley/Bary theorem. ( 2 qusstions )
; ions

Complex valued random variables, charasteristi
» ic

function, Inversion theercm, cantinuitv theorem, Distrb
o LA niel u-

tion and Kolomogarov's inequality, weak and stro
J ng

laws of large numbers. (3 i
quesiions )



