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I N S T R U C T I O N S  T O  C A N D I D A T E S  :
1 .  S E C T I O N - A  i s  C O M P U L S O R Y  c o n s i s t i n g  o f  T E N  q u e s t i o n s  c a r r y i n g  T W O  m a r k s

e a c h .
2 .  S E C T I O N - B  c o n t a i n s  F I V E  q u e s t i o n s  c a r r y i n g  F I V E  m a r k s  e a c h  a n d  s t u d e n t s

h a v e  t o  a t t e m p t  a n y  F O U R  q u e s t i o n s .
3 .  S E C T I O N - C  c o n t a i n s  T H R E E  q u e s t i o n s  c a r r y i n g  T E N  m a r k s  e a c h  a n d  s t u d e n t s

h a v e  t o  a t t e n r p t  a n y  T W O  q u e s t i o n s .

SECTION-A

I. Write briefly :

a) Find the Fourier series ofl(;) : r, 0 ( x < 2x.

b) Expandl(x) : sin x (0 < x < n) in cosine series.

c) Find the Inverse Laplacetransform of --I1?-

d) Find Ini,erse l-aplace transform of -f .
s ' ( s  +  l )

e) Prove that {,1t) =n(nil) where P"(:r) is the t.egendre polynorrrial of order n.
2

Evaluate the integrai Jr' Jo@)dx in terms of the Bessel's funt:tions.

Form a partial differential equation from the relation z: l:f(x) ' xg(r,).

Solve z(:rp - y q) : y2 - 
"2.

i) Show that the function [12)=lllxtl is not anal,vtic at thc origin, although the
Cauchy-Riernann equations are satisfied at the origin.

j) State Cauchy IntegralTheorern.
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SECTION-B

III. Obtain F'ourier series of the function.{:r): *t,_ r ( x < n and }re nce show that
l l l t r ,

l ,  2 ,  3 ,  
'  
4 ,  

' . . . . . . . . . -7

State and prove convoiution theorem fbr Laptrace transform.

Find the series solution of xy,' -F (l _ .x) y' * 3),: g,by Ijrobenius

Using method of separation of variables, sol.,,e ! =Zg!*u.

u(x,0) = 6n*3x 
0x At

1 '

Evalrrate | =L . ,t, .
v l rQ  + t )n

IIi.

IV.

V.

lVlethod.

subject to thecondit ion

VI.

SECTION C

VII. a) Using F-ourier series, solve the wavc equat ion *_= 
,0'u ,.

a consrant rerarecr ro tension,; ;;;;; r*; 
"ril,,The boundary conrJitions and i'itiar conditiorri u." ,-

: x<L , t  >0 ,  where  a  i s

L liaving fixed ends.

t(0, t) = u(L, r) = 0. r: 0,

t t ( x . 0 )= . / ( i ,C<x1L ,

u1 (x ,A )  =0 ,0  <x<L .

b) Using Laplace transform, soive y" t- 2y, + 5y = n-, sin t, y(0) : I. y,(0) : l.

VIII. a) Show that J_,e=rE{1.1:-",, i"or"*lr in"f .
t  v i r x  l x '  x  l

b) show that the solution of the rarave equat ion 
a'! = r, 9t y-

'  
d '  A x 2 '

form y(x, i) =- 0 $ + cr)+ y (x - ct). lf u@, A):/(,r) and
y(x, t) = 1/2ffix + ct) +JU _ cr)l

Find all the Taylor's and Laurent series of li [(z 1- i )? (z +

Using Cauchy ltesidue theorem, evaluate r dz

)rr+-ry 
' where

carr be expressed in the

a
*  

( r ,0)  :0 ,  show that

xa)

b)

-?)] airorit io - -- l.

C is tlre curve jz - il:2.
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