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\ Section - A
! l. Attempt all questions:

a) Show that for the i,'ariational problems, the fi,rnctional
(z

Ily(x)l= I (y, +xzy'Z) dx
J1

satishes the difl-erential equation

x'y"+Zxy'-l=0.

b r Find tire extremal of tire functionai

[,

1

2x8=16

l(y')' + L2xy) dy

subject to the conditions y(0) = 0 and !(L) = 1.

c) Show that the function 0@) - 1 is a solution of Fredholm integral equation
rL

QU)= I ,G"-L)OG)dt= ex-x.
J6

dt Find the solution of the integral equation

QQ) = T.;lo',,rl)dt,
if the resolvent kemel of this equation is given by lxt.

e) Find the second approximation of the integral equation
px

0Q)=x- I Q - t)O(t)dt
Jsy

starling with initial approximation @q (x) = x.
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Section - B

2. Attempt any fwo of the following questions: 6 x 2=12

a) FindtheeKrremalolthet-unctional t - $(y'' -yz)dxundertheconditionsy(0) =

a,yQt) = l and subject to the constraint {{ I d'* = 1'

b) Findtheshortestdistanceberweenthepoint(1.0)andtheellipse 4x2 +9yz -36'
c) Shor.l that tbr retlection olextremals in variational problems- the angle oi incidence

and the angle of retlection are equal'

3" Attempt an-v- two of the following questions: 7 x2=14

a) Llsing tl-re method ol reso[ ent kernel. soh.e the integral eqr-Lation

i) F-ind the resok,ent kernel of the integral eqrration

6G) - f (x)

g) li a{F'(r)} =

ht Shoi.r that the

+ Lr ^et-* 6(t)dt.rLogt

. {=+ . , find a{F(2r)}, applying the change of scale propefi-v
(2s+1)2(s-r)

t-rnite Fourier sine translotm of the function
3Z

F(x) = Zx,O 1x 14 it - nncosnlT'

c) Soive the integral equation:

1
r2

QU)=x+1a(t)dt
J6;

b) Determine the eigenvalues and eigenfunctions for the following integral equation

r7
QU) = 1 I (5xt3 + 4x2t+ 3xr) QG)dt

J-1

ft
x

QU)=stnx-n* f'*
J6

toG)dt

4. Attempt any fwo of the following questions: 7 x2=11

a) Reduce the following initial value problem

dzv dv

# - sinxfi* e* Y = 0;Y(0) = 1' Y'(0) = -|
into Volterra integral equation.
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b'}) \\'ith the aid of resoll,ent kemel. find tire soiLrtion of the integral equation

c) Solr.e:

5. Attempt any two of the following questions:

a) Evaluate

Q(x) - 
.J, + x2 +

Q(x) - 1_ * x + Jo'(, - t) O@dr w.ith Qoe) _ 1

-Y 4 )l"L+x'
J, u t'QG)at

7 x2:14

.,-'f t 
l((t' + a2)z)

b,u* use of the convolution theorem.
b) Solr.e the diflerential equation

cLz x d.x

dtr+0il=-rr,
using Laplace transform technique, gir,en x(0) = x,(0; = g.

c) Find the Fourier transtbrm of

F(x) _ {t - rr, lxl < I
( 0, lxl >t

and hence evaluate

COS[,

X xcosx - stnx

-

x3 dx
X

,
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