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General Instructions

§

Ten objective questions to be set from eag

number of questions to be attempted is 50. 4

1.

3.

Basic Concepts of Real Analysis : Fin?
countable and uncountable ‘sets. Boundedj
unbounded sets, Archimedean property, ordg
field, completeness of R, Extended real num
System, sequences and series, lim sup and lim
a sequence, continuity, uniform continuity, typd§
discontinuities, Differentiablity, Mean valye theon
séquence. and series of functions, unife
convergence, Riemann integral. %

Complex analysis : Algebra of complex numby
'analytic functions, Cauchy Riemann equations, |
integrals, Cauchy’s theorem, Integral formf
power series, Morera's theorem, Taylor’s ¢
Laurent's series, classification of singularit
Residues, Contoyr integration. |

Algebra : Group, subgroups, normal subgrou
Quotient groups, Homomorphisms, cyclic grou
~ermutation groups, Cayley's theorem, Ri
‘deals, Integral domains. fields, Polynomial rin

i
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"*”"‘f"’_ikernel, range, isomorphism, Matrix representatlon

of a linear transformation, change of bases, linear
functionals.

5. Differential equations : First order ©ODE,
singular solutions, Initial value problems of first.order
ODE, Homogeneous and non homogeneuus linear
ODE, variation of parameters, Lagrange's and
Charpit’'s methods of solving first order’PDE. PDE’s
of higher orders with constant coefficients. -

PAPER - i
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This paper will be divided into two groups. Group
A shall contain/questions from General papers of M.A./
M.Sc. carrying 50 marks and group B shall contain
questions from special papers carrying 50 marks. The
questions shall be short answer type, each carrying 5
marks..-Group A shall comprise 14 topics and one
‘questions shall be 'set from each topic. The candidate
shall be required to answer 10 questions from Group A.
Group B ‘shall comprise 5 topics. Five questions shall
“ be set from each of these five topics. The candidate
shall be required to choose any two topics and answer

10 question. The questions are to be so selected thal

{ they can be easily answered within the allotted time.
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GROUP A

"Béa'l?’Analvms anferentlablllty of functtons <
" Rn to Rm, partial derivatives, directional derivat
continuously differentiable functions, Mean val
 ' theorem for functions of several variables, Parts.
derivatives and differentiability of higher, |mph.,
function theorem.

2. Complex Analysis : Algebra of complex no8
Analytic functions, Cauchy’s theorem.and Integral
formula, Power series, Taylor's and Laurenf,
series, Residues, Contour Integration.

3. Linear Algebra: Vectorrspaces, subspaces'
quotient spaces, Linear..dependence apg
independence, bases, dimension. The algebra g
linear transformations, kernel, range, isomorphism
Matrix representation’of a linear transformation
change of bases, linear functionals, dual space, eige
values and eigen vectors, Cayley - Hamilton theorem

4. Abstract Algebra : Groups, subgroups, Norma
subgroups, Quotient groups, Homomorphisms
-_Cyelic groups, Permutation groups, Cayley’s

. theorem, Rings, Ideals, Integral Domains, Fields
Polynomial Rings.

5. Differential Equatlons First order ODE, smgular;
solutions, Initial value problems of first order ODE,
Homogeneous and non-homogeneous linear ODE
Variation of parameters, Lagrange’s and Charpit$
methods of solving first order PDE PDES 0f
higher order with constant co-efficients. i
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6. Differential Geometry :Space curves, their|
i roocurvature and torsion, Serret - Frenet formula, f
- Fundamental theorem of space curves, curves of ‘
surfaces, First and second Fundamental form,f
Gaussian - curvature, Principal directions and |
principal curvatures. | |

7. Topology : Elements of topological space,
continuity, convergence, Homeomorphism,
compactness, connectedness, separation axioms, Fist'
and second countability, product’ spaces, Quotient|
spaces. |

8. Functional Analysis : Banach space, Hahn- Banach
theorem, open mapping and closed graph theorems,
Principle of uniform boundedness, Boundedness and
continuity of linear transformations, Dual space,

Hilbert space, Projection, Orthonormal bases, self-
adjoint and normal operators. il

9. Méchanics : Generalized co-ordinates, Lagrange’s
tion, Hamilton’s canonical equation, variational .
le and principle of least
on of motion of

equa
piinciples, Hamilton’s princip
action, Euler’s dynamical equati
rigid body.

10. Fluid Dynamics Equation of continuity In ﬂu1d
motion, Euler's equations of motion for perfécgaf
fluids. Two dimensional motion, comple?< .potentlal,‘g{;
‘Motion of sphere in perfect liquid, vorticity. @q,‘
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" Fourier transfor

12.

13.

14,

se Transform, Convolution
m, Sine and cosine tran%r

Inverse Fourier transform.

Discrete_Mathematics : Partially ordereq Sets
Lattices, Complete Lattices, Distributive aticy,
Complements, Boolean Algebra, B°0|eén

. expressions, Application to switching circuitg

Tensor Calculus : Vactor spaces and theijr dug|
Bases and dual bases, Jransformation of bases,
Covariant and contravariant.vectors, Tensor of the
type (r,s), Tensor product of vectors, Fundameny|
algebraic operations-of tensors, Inner product
vectors, contraction, Fundamental tensors,
Christoffel symbols and their elementary properties
covariant differentiation of covariant vector,
contravariant vector and tensor, Transformation
formula of Christoffel'symbols.

Operational Research : Definition and scope of
operational research, Different types of models,
Replacement models ang sequencing theary,
Inventory problems ang their analytical structure{j‘

simple deterministic Stochastic models of lnventoff}{'_;ﬁf
control, e

A
S
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GROUP - B

’1."'""General Topology : Nets and filters, T,, T, and

- completely regular space, Urysohn's lemma,

Isomorphism
... decomposition

Metrization theorem, Extension theorem, Stone -
cech compactification, Local finiteness, Nagata -
Smirnov metrization theorem, Paracompact spaces,
Weierstrass approximation theorem, The Stone -
Weierstrass theorem, Extended Stone - Weierstrass
theorem, Uniform space.

|
|

Functional Analysis : Construction.of a topology |
for a linear space, convex.sets, Minkowski |
functionals, seminorms and topology defined by a

family of semi norms, The conjugate space of a |
Hilbert space, Adjoint and self-adjoint operators, |
normal operators, completely continuous operators,
Projection operators;-Banach algebra. |

Differential Geometry : Gauss’'s formulae for ry,, |
[, [,y GauUss characteristic equation, Mainardi - |
Codazzi relation, spherical representation of a
surface,"Minimal surface and its properties, Nature
of asymptotic lines, null lines and lines of curvalure
on a minimal surface, Ruled surface and its
fundamental magnitudes, Line of striction, Nature

of tangent plane at a point, Bonnet's theorem,
asymptotic lines on a ruled surface.

Modern Algebra : Group complexes and subgroups,
theorems, Product theorems,

of a group relative to two such
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éﬁ’lposutlon series and

~ “rquotient rings, Isomorphis

* =|deal domain, Uniqué Factoriza
extensions, Galois theory-

5. Theory of Relativity : Cla
Lorentz Transformations. Notion of mass,

momentum, energy and their transform_ghon |
formulae, Equivalence of mass and.energy’

“Minkowski space, Phenomenon of aberration, Drag

coefficient and Doppler effect, General theory of

Relativity, Energy momentum . Tensor, Field

equations, Motion of a free particle in a weak static

field: Electromagnetic theory, Behaviour of Maxwell's
equation under Lorentz Transformation, Einstein’s

law in gravitational field of an isolated particle,
Schwarzchild solutions of Einstein’s equation,

Planetary orbit, Red shift, Deflection of light.

m théorems Principal -
tion domaln Fleld

ssical theory of Relat|V|ty

[ENVIRONMENTAL SCIENCES]
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jTimc: - 3 Hours Full Marks-100

General awareness (consisting of objective typé
questions only) paper setters divide question in 5 sub
headings, each consisting of 20 marks such as - Fill
up the blanks. Multiple choice, True & False,
Reason/ng and matching the column A & B Assertion
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