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PARLIAMENT OF INDIA
(JOINT RECRUITMENT CELL)

MAIN EXAMINATION FOR POSTS OF EXECUTIVE/ LEGISLATIVE/
COMMITTEE/PROTOCOL OFFICER AND RESEARCH/REFERENCE OFFICER IN
LOK SABHA SECRETARIAT

3 SEPTEMBER. 2010

MATHEMATICS-PAPER-II

INSTRUCTIONS: Answers must be written in English only. Candidates should attempt at least 2 questions
from each section and total 5 questions. All questions carry equal marks. All the symbols having their usual
meaning,

Time: 3 hours Marks: 300

SECTION A

1. (a) Let P be a Sylow p-subgroup of G. Then any conjugate gpg™' is also a
Sylow p- subgroup of G.
(b) State and prove Cayley’s theorem for permutation groups.
(c) Let R be a commutative ring and A an ideal of R. Then

JA = {a e R/a" € A, forsomen > l} is an ideal of R.

2. (a) State and prove implicit function theorem.

(b) Test the series Z e
#=)

for uniform convergence on [0,1].
n

(c) Let F=2xzi-xj+y’k, evaluate [[[ s where V is the region bounded by the
surface x=0,y=0,y=6,z=x".7z=4.

3. (a) Evaluate c{—':i where ¢ is (i) |4 = 5. (i) [=-1 - 5. (i) |+ - 2,

A1-2)

(b) State and prove Residue theorem. Using this theorem,

Evaluate §—2-12 s where c is G 14 - 1, i) frorod =1 i) oo = 5,

127 +2z% 42
4. (a) Use duality to solve the following LPP:
Maximize Z=2x,+x;
Subject to the constraints:
X1 +2x2=10, X;+x,<6
X1-X2=2, X1-2X><]
X1, X220
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5.(a)
(b)

=]
(¢) Examine the convergence and absolute convergence of the series

(b) Solve the following transportation problem.
Is the optimal solution obtained by you is unique one? If not. why? What are
the alternate optima then?

Destination
Source Supply
1 2 3 4
] 15 18 22 16 30
2 15 19 20 14 40
3 13 16 23 17 30
Demand 20 20 25 35 100

The sub group H of a group G is normal iff g¢”'Hg = Hvge G .
Prove that f(x)=sinx is Reimann integrable on [O,ﬁ! 2].

1y

= n+1

SECTION-B

(a) Find the complete integral of p’x+ ¢’y =z

(b) Consider the problem of heat conduction in a finite rod of length ‘I" which is
governed by the following initial and boundary value problem:

u, =u_,o{x{l,t >0

u(o, ) =u(l,t) =0, >0
u(x0)=x(l-x),0<x<i

Find the solution of this problem by the method of separation of variables.
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7. (a) Use Gauss-Seidel method to solve the equations correct up to 4 decimal places
by performing 7 iterations
10x; =2x; =% =x; =3
=2%, +10x; = x; —=x, =15
- X, =X, +10x;, —2x, =27

- X, =X, —2%; +10x, =-9

(b) Find y(0.2), y(0.4).y(0.6) by using the Runge-Kutta fourth order method
given that

d)’ 2
—=1+y",9(0)=0.
e y5,(0)

(a) Define holonomic and Non- holonomic systems. Give two examples of each
of the system and explain.
(b) Derive the Hamiltonians equations of motion. Discuss the motion of a
spherical pendulum using the Hamiltonian equations.
(c) Derive the Lagranges equation of second kind for a holonomic system in
independent co-ordinates. Discuss the motion of Harmonic oscillator by
using the Legranges equation of second kind.

9. (a) Define a two-dimensional motion. what are its characteristics? What do
you mean by a point as well a curve in a two-dimensional motion?

(b) Define a source and its strength of a two-dimensional motion. find the
relation between the strength of a source and radial component of the
velocity.

(¢) Find the complex potential of a source of strength ‘m” situated at the origin.
Find the streame lines, potential lines and circulation of a two dimensional
source flow.

10.(a) Consider the Navier- Stokes equation in the following form:

09
Dt
Express this equation in x.y,and z directions . How does this equation reduces for an
incompressible flow? Consequently deduce Euler’s equation of motion by assuming
suitable assumptions.

o) = pF - gradp + uv’q + %grad(div@).

(b) Explain Octal and Hexadecimal systems .Give flow chart for Newton —
Raphson method.

(c) Verify yzdx+ (xzy - zx)dy - (xzz —xydz=0 is integrable and find its
integral.
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