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ilIATHEilTATICS

B.A./B,Sc' PART I I1IATHEfr{ATICS @ONOURS COURSET

Stress should be given on development of ideas and theories rather than on solving rli r'tl - tr i r

problems. Problems should be short and illustrative to theories.

Honours course for Part I wilt consist of two papers'

Puoer I
- 4 Qurestions (GrouP A)

- 4 Questions (GrouP B)

- 4 Questions (GrouP C)

There will be twelve questions in the paper in three groups i'e A,B and c' The exanlilc\rs \\ i I lre

required to ansr,ver six questions, selecting at least one from each group'

1.1 Set TlrcorV:- General form of De-Morgan's [aws, Fundamental Theorem on c l'-rr\ rll -' :':':'

relation, Partial and Total order relation, Maximal and Minimal element in at 1 t't 'ir'l ' r

ordered set, Composition and factorization of mappings, set mapping, Countairlt' atr'[

uncountable set, countability of rational, real and algebraic number systems cout.ttitl'ilit"'

of union and cartesian product of sets. Domination and cardinality' cantor's t:le()rcrir

Schroeder_ Bernsteirn theorem Sum and product of cardinal numbers. Carclil,l.l,I.l .,i

power set of a set. (3 Questions)

Concept of aFuzzy set,Fuzzy power set, Relation between Ftzzy sets' Operaiiorls t tr

Fuzzy sets' Height, core and support of aFuzzy set' (1 Question)

1.2 Algebra l:- Division algorithm, Euclidean algorithm' Euclid's lemma' Notiolr o rrr rt'l):l

with examples, Residue classes, Formulation of groups, Elementary propertic-'. 3i q1 r tr:'s'

cancellation laws, Solvability of equations' Subgroups, cyclic group' order of'rn cltr'r :lrt

Cosets and Lagrange's theorem, Homomorphism and lsomorphism of groups ' f''t)lrrr'ri

subgroup ,Quotient subgroup ,Fundamental theorm of homomorphism of grot'1rs ( 'rr l''v s

theorem. (3 Questions)' ,r,

Relation between roots and coefficients of a polynomial equation'

Evaluation of symmetric functions of roots, Solution of cubic equation

(cardon,s method) and bi-quadratic equation (Euler's method) (l Question)

1.3 Aleebra 2:-Notion of Rings, lntegral domain, field and their general properti(s 'rrrtl

illustrations, Subrings and subfields Homomorphism and Isomorphism of rings' Ke|rr-'r'

and Ideals. Quotient ring and Fundamental theorem of homomorphism ol rin;is i-' L

Set Theory

Algebra 1

Algebra 2

.bg3ir

%,tt '
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Trigonorltetryt:- Dc-Moivrc's thcoretn and its applications. Hyperbolic furrctitttls ( it-'r,rt'r

Series, Summation of Trigonometric series (l Question).

2.1

2.2

Calculus

Geometry

Poper II
8 Questiofls(Group A)

4 Questions(Group B)

There shall be twelve questions in the paper consisting of two groups A and l|. Ihc

examinees will be required to answer six questions, selecting at least two front (irt,trp ,\

and one from Group B .

2.1 Calculus '

D ffi r e n tial Ca lc u I us Successive differentiation and Leibnitz' s theorem,Tan ! e n I a n cl

Normal, Partial differentiation, Euler's theoremr,exact differential, Indeterminatu tiri'trts ancl

LlHospital rule, Curvature, Convexity of functions, Asymptotes. ( 3 Questiorts)

Integral Calculus Evaluation of definite integrals, Reduction formulae, Curve tt'acirtp.

rectification and Quadrature, volumes and surface areas of solids of revolr.rtiorr. \4Lrltipl.'

integrals and change of order of integration, Improper integrals, M.l.,C.G Bet.' C. (, tt trt ri

functions (3 Questions)

Vector Calculusz Product of Three & Four vectors, Differentiation of vector 1i11j,.,1

functions, differentiation of product of vectors, Gradient of a scalar and Diverqence d'; ( rrrl

of a vector in Cartesian coordinates, (2 Questions)

2.2 Geometry:

Annlylical Geontetry of ttvo dimensions: Transformation of rectangular axes. (littcttr

equation of second degree and its reduction to normal form. Systems of Conics, Polut'

equation of a conic, tangents and normals. ( 2 Questions)

Analyticol Geometry of Three dimensions: Sphere, Cone, Cylinder, standard ecLtaticrrs crl

conicoids, Normal and conjugate diameters of an eltipsoid. (2 Qtrestiorts r

\-))\
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B.A./B.Sc. Part I - Mathcmltics {Subsidiarv)

Stress should be given on development of ideas and theories, rather than on solving pt'tlirlcrt:.

Problems should be short and intelligent.

Poper I- 100 marks

l.l Set Theory and Matrices - 3 Questions (Group A)

1.2 Calculus 1 - 3 Questions (Group B)

1.3 Algebra 3 Questions (Group C)

1.4 Real Analysis and Geometry - 3 Questions (Group D)

The question paper will be divided into Four Groups A;B, C and D respectively. The exatninccs

will be required to answer six question selecting at least one from each group,

l.l Set Theorv and Matrices: General form of De Morgan's laws, Equivalence relation.

Fundamental theorem on equivalence relation, composition and Factorization of rtrappirr3 5:t

mapping, Countability of rational, real and algebraic number systems.(2 Questiorrs)

Kinds of matrices, transpose, adjoint and inverse of a matix. Solution of consistertt .it'stettr oi

linear equations in two and three variables,( I Question).

1.2 Calculus l: Successive differentiation, Leibnitz theorem, Taylor's and Maclaurir,'s sct',i;

Partial derivatives, Euler's theorem, indeterminate forms, Tangents and Normals z\rr lr.r[rr.r)tes.

radius of curvature in different coordinate system, (2 Questions).

Triple product of vectors, differentiation of vector point functions , Diff'erentiatic,t.t o1'

product of vectors, Gradient of a scalar, Divergence and curl of vectors in cartesian c()()L(lin:ties,

(1 Question)

1,3 Algebra: Defination of a group with examples, Abelian and non-abelian, groups. carnccllitiirln

laws, definition of subgroup and cyclic group with examples. Definition of ring. rntcgltrl

domain and fietd with examples. (2 Questions)

Trigonometrlt: De-Moivre's theorem and its application, Expansions of sinx, cos:l ittrtl tzltrr

complex argument, trigonometric function of complex angles, Hyperbolic functititrs.

Gregory's series, summation of series, (1 Questiop),

1.4 Real Analvsis snd Geometrv

Real Analysis: Sequence of real numbers and their limits, bounded sequence, monolcnrc

sequence, Cauchy's general principle ofconvergence, convergent and divergent series.

convergence of series of positive terms, comparison test, Cauchy's root test, D'AleInt)er I S r'irt,L,

W.
\S-lo''S



ting series and Leibnitz teSt. Absolute convergence c

on of one variable. (3 Questions)

o dimensions: General equation of second degree &

(1 Question)
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B.A,/B.Sc. PART II tt"lATHElttATICS (HONOURS COURSE)
Pr1 II

Hononrs Course of Part II will consist of tlvo papers.

Papcr lll(100 marks)

4 Qr.restions (Group A)

4 Questions (GroLrp B)

4 Questions (Group C)

3.1

).2

J.J

Linear Algebra

RealAnalysis

Sequence and series

3. I Linear Algebra :

Orthogonal matrix and their properlies, Elementary transformation and elementlr,' r,rrrtii.r:,

Rank of matrix, solution of linear equations. ( I Question)

Defl-ritior-r, examples and simple properties of vector ,fu... vector subspaces and Iinerr

combination, surrr and direct sum, linear independence, Basis and dimension of finitc11 ren-'r:r1,.'ti

vector space, linear transformations. their nullity and rank, quotient space .

Characteristic eqr,ration of a matrix, eigen values and eigen vectors. Cayley-Harniltln tlrr. r lrr

solution of systen-r of linear, homogeneous and non-homogeneolrs equations. Dimensrt,r s o'',1 ,,'

space of solution of AX:B. ( 3 Questions)

3.2 Real Analvsis:

Dedekind theory of real numbers, Algebraic and order properties of real numbers. l h :,r e n s i n

I.u.b and g.l.b, Dedekind's theorem, Fundamental theorem of classical analysis. Arcl ir. ccl,'a'

property of real numbers, properties of open sets and neighbourhoods in R, AccumLLlr,ti, n 1 o rrt ri'

a set, Bolzano- Weierstrass theorem compact sets in R, Heine Borel Theorem. Propcriic i ol

continuous and discoutinuous real functions oltwo variables, Boundednet. o;.6111i1ri1,r ,s

ftinctions, Intermediate value theorem. Mean value theorem, Taylor's theorem witlr trrc re rr i ' l.'r'

of Lagrange's and Cauchy's forrns, Taylor and Maclaurin's series. (4 Questions)

3.3 Scquence and Scries:

Sequene and its convergence, Cauchy's sequence, Car"rchy's general principlc ol

convergence, Monotonic sequence, Limit superior and limit inferior.

Infinite series and their convergence comparison test, Cauchy's root test- Ratio tcst.

Gauss's ratio test, Kummer's test, De-Morgan and Bertrand test, Logarithmrc raLio tcit.

Cauchy's condensation test, Leibnitz test, Absolute convergence and conditionailr

convergent series, Dirichlet's theorem, Multiplication of series, Cauchy, Abcl tLr,cl I ,iri-'itlt't

tests. ( 4 Questions)
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Pooer IV(100 msrks)

Differential Equations -

Vectors & Statics

Dynamics

4.1

4.2

4.3

4 Questions(GrouP A)

4 Questions (GrouP B)

4 Questions(GrouP C)

There will be twelve questions consisting of three groups A' B and c ' Exanril-'''s " i I I'i'r

to answer six Questions selecting at least one tiom each group'

4.1 Differential equations:- Exact differentialequations' Equations of tjr:'t 'irdtr t ttt

not of the first $egree, clairaut's form, orthogonal trajectory, singular :jolrlti()lrs '

Lineardifferentialequationsofthesecondorderwithconstantcoeff.jcierlls'rn.l
' variable coefficients, Method of variatioh of parameter'

(4 Questions)

4.2 Vectors and Statics:- Integrals of vector functions, line, surface ancl r''ritttlte

integrals, Gauss, Green and Stokes theorems' (1 Question)

Reduction of a system of coplanar ior".r, equation of the line of

action of the resultant, virtual work, Principle of virtual work for a syster:r rrl'

partiqles, Stable and unstable equilibrium, Energy test of stability (Pro[.rlt r;';

involving one variable only), Common catenary' (3 Questions)

4.3 Dynamics: Rectilinear motion in a non-resisting and a resisting mediLrnl Ht'rttrtrtri'

oscillator, damped and free vibrations, elastic strings and springs' verticail ai-'d

horizontal motion of a particle attached to an elastic string.

Motion in a plane, velocities and accelerations in cartesian, polar and ir 
'tr 

' nsi :

co-ordinates , motion of a projectile in non-resisting and resisting medruttl'

constrained motion in a smooth horizontal and vertical circle, simple pendLtliLr,r . lr'1'rLiolr

of a parlicle under a central force , differential equation of a central orbit in rct'tilitlt'irt'

polar and pedal coordinates, Central orbits, Kepler's laws of motion deduce'[ liotr'

NeMon's law of Gravitaion and vice-versa' ( 4 Questions)
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Calculus II

B.A./B.Sc. Part II.- Mathematics (Subs,idiarv)

Parreril(100marks)

- 4 QLrestions(GrouP A)2.1

2.3 Differential Equations

& Linear Programming - 4 Questions(Group B)

2.3 . Mechanics & Geon'retry - 4 Questions(Group C)

Tireqr.restionpaperwill bedividedintothreegroupsA,BandC. l'heexarrlitrcjsttrl'lr,'

required to ansr.ver six questions. selecting at ieast one from each grotrp.

2.1 Calculus II: Redr-rctior-r fbrmulae, Rectification and QuadratLrre. volLtt rc irrr(1

surface area of solids of revolution, mol-nent of inertia and centre of gr ar it1 :i:lr[rlu

use of dor,rble and triple integration, Beta and Gamma function. i'{

Questions)

2.2 Diffcrential Equations: Exact diff'erential equation, Diff-erential eclLitt it r: ,'l lir'l

order br.rt not of first degree, Clairaut's form, orthogonal trajectories lirrcrlr'.

differential equatiorrs of higher order with constant coeff-rcients. (2 (lt,.:'1i('rr j,

Linear Programming: Convex set, Convex Combinatiott, Properties ol

convex sets Linear Programming problem(LPP)- its forrnulatiotl, attcl s rlr tit',t

by graphical method & sirnplex method. (2 Questions)

2.3 Mcchanics :Redgction of a system of coplanar forces. equation of lin. ,r ir(' io t ,'l

resultant, Principle of virtual work. (l Question)

Rectilinear motion in non-resisting and resisting medium, elastic

string and spring Horizontal and veftical motion of a pafticle attached to rn

elastic string. (1 Question)

Motion in a plane, components of velocity and acceleration in

caftesian, polar and intrinsic coordinates '(l Question)

Analytical Gcometry of three dimensions: Standard equation of sphere. ct'tt..

and cylinder, equation of tl-reir tangent planes. (1 Question)
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BA/B.Sc.PartIII:Mathenratics(Honours)
Time : 3 Hours Paper V Full Mrrks : 100

1. Theory of Metric spaces

2, Riemann Integration

3. Infinite Series

4. Fourier Series and Function of

Bounded variation

There will be twelve questions divided in four groups A, B, C and D' Ertirnir.ie es rr ill lo':

required to answer six questions selecting atleast one from each group'

1. Theory of Metric spaces. 
n

Definition and examples of metric spaces. Notion of open sphere rLnd op-rett 
';ets

Neighbourhood in ametric space andtheirproperties' Derived set, Closed Set rtnd closLLtc itr a

metric space and their properties. Convergence of sequence in a metric Space' Lcr.ttirl('Lis

mapping in a metric space, their characterization by gpen sets and closed sets. Clra|ae te t'iz'tti r:r

of continuity in terms of convergent sequence ,properties of completeness inclr'rdinq Cautrrt's

intersection theorem and Baire's category theorem Banach fixed point theoren''ti Qttu'stirr t:

2 Riemann Integration: Definition and existence of Riemann Integral o1 L'l.rLrtltled

functions. Darbourx's theorem Necessary and Sufficient condition for R-Integratrilitv l{ir'rrllLilrrr

integrability of continous functions, Monotonic function and function having finite ttttnih':t ol'

discontinuites. Riemann integral as the Iimit of a sum, fundamental theorem ol irrte grt,I c;'lt triu ;

Mean value theorem.(2 Questions)

3. Infinite Series: Integral test for series of arbitrary terms, Euler's constant, Rietr-iatltr's thct'ietrl

and Pringsheim theorem on rearrangement of terms of conditionally convergeni series

Dirichelet,s and Abel's tests for series of arbitrary terms, Infinite product and its 
'(rrl\cr'!t'rict 

'

Double series, sum by rows, sum by columns and sum by rectangles'(3 Questiorrs)

4. Fourier series and Functions of bounded variation

Fourierseriesforoddandevenfunctions,Halfrangeseries,otherformst'l'Itritl'ir-'r':;c 
ies

- [ Question (GrouP A)

- 2 Questions (GrouP B)

- 3 Questions (GrouP C)

- 2 Questions (GrouP D)

Functions of bounded variation. ( 2 Questions)
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Paper VI
Time : 3 Hours Full Marks : 100

2 Nur-nber theory- 3 Questions (Group B)

3 Complex Analysis- 4 Questions (Grour'C)

There will be twelve questions divided i:rto three groups A.B and (*" I x:rnr rtcu' r'ill

be reqgired to answer six questions, selecting atleast one from each group'

1. Algebra III
coset of a Group, automorphism of a group, inner automorphism, Relatit'n oi t-or.rirtgitcv

on a group, Normalizer of a subgroup, centralizer of an element in a group'

class equation of a group, Quotient field of an intefiral domain, Inbedding ol'ittl iItt'lrrr'

domain in afield, characteristic of aring and an integral domain, polynomial rirtus' ''[rrisit.'t'

algorithm, Sylow's theorem.( 5 Questions)

2. Number theory. ,

Division algorithm, Euclidean algorithm and Greatest Common Divisit'r ((iCl) t'r' li(llr)'

Diophantine equations, Prime and composite numbers, unique factorization thc'rtelt-'

(Fundamental theorem of arithmetic), co-primes, Divisors of a composite ntttnlrcr" I):lltrilr tt'

of congruence modulo m and its properties, solution of linear congruence, corlli)leLe [(e:i''lLre

system modulo m, Reduced Residue system. Chinese Remainder theorem, ELrlcr's tlrcgt crlt

Fermat's (little) theorem, Wilson's theorem'(3 Questions)

3. Complex AnalYsis.

Continuity and differentiability of function of a complex variable. Analr trc lrlrr( ti()ri'

Cauchy-Riemann differential equation, Integration of a complex function, Caltchr''s it'tegti'l

theorem, Morera's theorem, Liouville theorem, Cauchy integral formula, Higher o|clei

derivatives, Singularities of an analytic function, Taylor's and Lanrent's expansiLru. l;Ltllcl:llttctll:tl

theorem of algebra, Poles and residues.(4 Questions)
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Paper VII

Time : 3 Hours Full N{arks : 100

L Linear Programming : 3 Questicns (Grcup A)

2. Differential Equations II : 4 Cluestions (Group B)

3. Attraction and Potential - 2 Questions (Group C)

4. Hydrostatics - 3 Questions( Group D)

There will be twelve questions divided into four grollps A, B, C and D. Examinecs rvill bc

required to answer six questions,selecting atleast one from each group.

1. Linear Programming.

Convex sets and their properlies, Linear programming and their graphical solution

Theory of simplex method and their applications. Transporation and Assignment problcnrs

(3 Questir ns)

2. Differential Equations II
Total differential equations in three independent variables, simultaneous clill'ererrtral

equations. Lagrange's linear partial differential equation, standard forms, CharpiL's mt:lh,rti.

partialdifferential equation of higher order with constant coefficients. Monge's rrrcthocl. solrrtion

in series. (4 Questions)

3. Attraction and Potential

Attraction and Potential of rods, rectangles and circular discs, spherical slreil, sp,hr'r'g.

Laplace's and Poisson's equations, theorems on equipotential surfaces. (2 Questi.rrrs)

4. Hydrostatics.

Fluid preasure, tlrust on plane surfaces, centre of pressure, Equilibrium ol-f'luids rn a

given field of forces, Equilibrium of floating bodies, Resultant thrust on curvecl sr,Lrf r:tce . ( ii,sr,'i.
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Paper VllI
Time : 3 Hours (Optional Paper) Full Marks : t00

In this paper the students will study any one of the following.

1. Numerical analysis

2. Splierical Astronomy,

3. Probability theory.

4. Computational methods.

5. Biomathematics,

6. Linear Programming and its application in theoretical Economics.

7. Partial differential Equations of Mathematical Physics.

eup., VIII

1, Numerical Analysis.

Finite Central and divided differences, Interpolation, Inverse Interpolation, Nurttet'ical

differentiation, Numerical Integration, Trapezoidal rule, Simpson's one third arrcl threc-.'rglrt

rules, Weddel's rule, Gauss quadrature formulaof Integration, Gregory's formttla ancl I trlcr'-

Maclauin's formula

Solution of difference equation of the first order, General solution, Lineal clilli.:renc':

equation with constant co-efficents, Solution of ordinary differential equations \)ne :,t'ip ttt,-ihirtl

:Euler's modified, Picard's, Runge-kutta methods, Methods of starting the solLrtion ancl

continuing the solution, Adams Bashforth, Milne's method.

Sirnultaneous linear equations,: Gauss elimination method, Jordan meth(,d ,GrLttss -

Seidel an Relaxation methods(Simple problems).

Finding roots of Transcendental and Polynomial equation. Regula Falsi . llisectiorr

NeMon-Raphson method ,lerative method and its generalization. Chebyshev's .Ilirge-r iutl.

Lin-Bairstow's , Graeffe's root squaring method and their convergence .

Note: If :r student opts for otheroptional, syllabus rvill be provided by the tlt'Jritt't;rrcrrl \
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