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1. Answer any three from the following questions :
| 5x3=15

(a) Show that the function y(x) = (1+x%)372 jg
a solution of the Volterra integral equation

zyﬁyﬁ

X)=
y@®) +x2 °1

(b) Convert the following dlﬁ‘erennal equatiop
into integral equatlon Yy = 0 when |

YO = YO -
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. €s. a.nd el en . f
, the mtegral equatlon gen function o

| yx) =A jo (2xt-4x2) y()ar.
@ gitme the i'esolvent kernel for the

F integral €quation hayip kernel
)= e”",a 0 b=] s e
Answer any three from the fOllOng questions :

. (a) Find L{sm»t}i;_ ; 5x3=15 |

IR ) .

t s

® sttt 1) "(“J ]

© I L{q/( J}_ Lo
ﬂ; P Show that
__1_.=L{ 1 c |
"Asl/‘zA W’?}

S,
P V4s . Show that

"(d) If L{sm }

| cos/t |
s

(e) Find:

(@) L'-l{

253 -6s+5
s3—6s2i|-1'IS'—6" ‘

| 662+22s+18
(") s +V6s2+lls+6l'

3. Answer any three from the following questions :
| | 5x3<15

(a) Show that

dﬁ,x>0,

_ (u? +2)cosux
cosx——rn u 244

1 for’OﬁxSn
(b) Express £(x) —{0 forx>x

as a Fourier sine integral and hence evaluate

o ]—cosTA
j': c;STC

(c) Find the Fourier sine and cosine transform
of (x),

sinx}\.dk,

X, 0<x<1
2-x 1<x<2
0,x>2
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if f(X) =
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(d) Fmd the Founer cosme transform of e”‘2 .

() Solve awpt =
to' conditiong (0, t) < =0,

u(x, 0) = {l’ 0<x<1

0, x>1 5 ux t) is bounded '

Give a POSSIble

- problem, PhYcha] mterpretatxon of the

azu/axz x> 0, t>0 subject"

(d) Show that a necessary condition for

= j;‘lz F(% % ¥> ¥) dx to be extremum is

6F:' a(aF) d2(6F -0,
Ey——;l_x- 7 dxzkay//

- (¢) Find the extremal of the functional

1yeol = fj (+y")dx, y©0) = 0, ¥O) = 1,
O=LYM =1 :
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the integral éqllation

Y(x) =si
Y(x)=sinx+2 J;xcos (x-t)y(t)dt.

©)

d non finear integral
of an integyy .. > Second and third kind
- equ?'.n‘m-.1,)?;ﬁue symmetric

* that the function L with example. ShoW
Y ~Xe* s 4 golution of |

(iii) Solve thie homogeneous integral equation of

2n N
second kind . Y(x) =1 [ "sin(x +1) y(t)dt
2. Answer aﬁy_ two of the ,'fouowing': 10x2=20

o

T I |
~ prove -\f-hat_.’s'lﬁ.ﬁ. j;t" ..
(i) Show that L
| e ¢ ¢

1 tz t5 | t8 tll
& .

-1 [ R T,
®) L {“"Ss+1} 21 3R

(iii) Using the method of Laplace transform solve

. 9—21+4gy—-+5 = t—sint)e=2
the equation 7" "dx Y = (cost-sint)e

" subject . to the boundary conditions y(0) = j,
y(0)=-3. - |
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3. Answer any two of the following: 10x2=00

() Find the sine transform of

1+x%°

(i) Solv %— u ir 220

ot T

| x, 0<x<1

And u(x, t) is bounded where X>0,t>0,

(ifi) The temperature‘ u in a semi-infinite roq
0 <% <00 determmd by @— ka 4

ot gx2

the conditions

with
(@u-= 0~When t=0,x>0,

. au ’ 4
(b)'gx—= 13 Whenx:o’

- (© Partlal derivatives of u tend to zero ag
X — 0,

 Determine the temperature formula,
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4. Answer any two of the following: 10x2=20

(i) Find the curve passing through the points
. (x,, y,) and (X,, ¥,) which when rotated . about
the x-axis gives a minimum surface area.

(ii) Show that the functional
7 1o\2 2
A dx dy 2|
o2 {ZXY"‘(E{) +(:i?) }dt -such that

x(0) = 0, x(_-g):—-l, ¥(0) = 0, y(§)= -

is stationary for x = —sint, y- = sint.

~ (iii) Find the extremals of the functional

: 1 1+y? L ‘
1[y(®)] =Io dx, through the origin and

the pOint a, 1).
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