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Question No. I is compulsory.

Attempt five questions in all.

1. Attempt any five questions :
(a) Identify the singularities of the equation :
2 l" 2 n+_2_ v+ =0.
x ( X ) Yateey 4y=0
(b) Show that:

J (%)== cosx
2
(c) Prove that :
) n(n+1)
[n(l) = 2
(d) Evaluate r(;; :

P.T.O.



><(1-) State the Dirichlet conditions.

104

(f) Prove that:

L . 0 m#n
j sin MY in ATCX e =
iy L L L m=n

where m and n can assume any of the values 1, 2, 3,

(g) Show that B(a, b)=P(a+1,b)+B(a,b+1).  5x3=15

Find the Fouricr series of periodic function defined by

f(x)=x* for —nt<x<m

and hence show that :
Z.,.; =6 " 15

Using Frobenius method, obtain the solution of the following

equation about x=0:
(x=Dy*+@Bx-1)y'+y=0.

(a) Evaluate:

Ll x*J, (x)dx

and express it in terms of J (x) and J (). 10,5

(a) Expand x* = 3x* + x in a series of the form

D e AB(x)
foratleast k=0, 1 and 2.



(b) Prove that:

@n+1) B(x)= D,y (X) = Py (X): 10,5°
5. (a) Prove that :
[\, (@), (bx) de = %J:,, (x)3.,
where J_(a)=1,(b)=0.
(b) Prove that :
nJ, (x)+xJ (x)=xJ,, (%) 10,5

6. (a) Solve:

Iax
I 0 \J—fnx

using Gamma function.

Nb) Show that :
\y A\ 1 m
Lx (l—x ) dt—-z—B(—z-, n).
(c) Find out the roots of indicial equation for the Laguerre's

differential equation :
xp'+ (1 -x)y'+Ay=0

where A is a constant.

7. Find the solution of 1-dimensional wave equation :

2 2
‘%{‘-{-:8%—‘{-;0551, (>0
X

under the boundary conditions U(0, 7) = U(l, £) = 0 and initial
conditions :
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