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Instructions for Candidates

1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     All questions carry equal marks.

3.     Attempt any two parts from each question.

1.     (a)    Showthat

satisfies
y(x) - cos x

¢(%) - 1 - Cx - t)¢(t) dt`

(b)   Convert the initial value problem

y"(x) -y(x), y(0) -1, y'(0) -0

into an integral equation.

(c)    Solve the integral equation by successive approximations:

¢tx) - x - (x-t)¢(t)dt'      ¢o(x)-0.

2.     (a)    Solveusing Laplace transform :

¢txs - e2x + et-x ¢Ct) d±.
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(b)    Solve the integro-differential equation:

¢' ' Cx) - 24>' (x3 + ¢Cx) + 2
/xcost#_Dot,ttys+2/Oz

¢' ¢0' -¢CO) -0.

(c)    Solve the generalized Abel equation :

f tx) - f(*-t,i¢(t,dt.

sin(# - t) ¢'(t) dt = cos¢)

(a)    Show that the function p(#) =  V= is a solution of the Fredholm-type integral
equation

ap®-fKCx,t}ap®dt--rfex+£5(4x2-7)
0

where the kernel is of the form

Jr(#' t) -
OSxst

ts#S1

(b)   Using Fredholm determinates, find the resolvent kernel of the kernel

K(#,i)=2x-1;  OS#S1,        OS£S1.

(c)    Determine the iterated kernels K,(x, t) and K2(x, t) if K(x, t) = emin(XJt), a = 0,
b-1.

4.     (a)    Solve the integral equation

ap(*) -  A K€x,Dcp®dt-_ex



inh(#) sinh(i - 1)

where

KCx.t)-- sinh(1)
inh(i) sinh(# - 1)

sith(1)

if os#St

if ±<#±1

(b)   Define the degenerate kernel of the Fredholm integral equation. Then, solve
the integral equation

ap(£) .-  A` (sin(#) cos(i) -sin(2#) cos(2t) +  cos(3C) sin(3#)) ap(t)dt = cos(#)

(c)    Define the characteristic number and eigenfunction for the Fredholm integral
equation. Determine the characteristic numbers and eigenfunction of the
following integral equation

ap(#) -  A (cos2(#) cos(2€) + cos(3x) cos3(€)) p(f)cZ£ = 0.

5.     (a)    Prove that the necessary condition for the functional

Jbi|=fxx.2fcx,y,y'}dx,

to be an extremum is that

£(,-y,#)-#-o.

(b)    On which curve the given functional be extremized

/b,].=/ogfy'2-y2+2ay)dr,y(0)=o,y(Z)=oi
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(c)    Find the shortest distance between the point P(-1,4) and the straight line

y -  1  - 4x.

6.     (a)   Find the extremals of the functional

/br]=/o:07W2-y2+#2)dr,y(o)=o,yl(o)=i,y(:)=±=yJ(:).

(b)   Find the geodesic on a sphere of radius  `a'  are its great circles.

(c)    Prove that the sphere is the solid figure of revolution, which for a given
surface area has maximum volume.
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