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Instruction to Candidates:

1) Section - A is ComPulsorY.

2\ Attempt any Four questions from Section - B.

3) Attempt any Two questions from Section - C.

Section - A

QI)  
(10x2:20)

a) Determine L-r -r|t 
- t 

,.," -r- i '

b) Give Dirichlet's conditions for the Fourier series expansion of any

tunctionl(x).

c) Write Legendre and Bessel's differential equation'

d) Show function/("): sinnx,n:1,2, .. . . . . . .- are orthogonal on l-o,of '

e) Using definition of Laplace transform, find L{cos a/}'

b  b + Z n

0 For a periodic function of period Zft, prove that J f dx - I f a* .
a  a + 2 x

2

g) Find the residue of + t at z : ia.
z.- + a-

h) What are order, degree and form of equation

", 0'z , 0'z 0z 0z ̂
f -  -  ,  - i -  ^  >  = t ; . : - ) .  

"dx- dY- dx dY

i) Write Cauchy's integral formula for complex integration.

^ /  v \
j) Form apartial differential equation from z-J 

l.;.,J
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Section - B
(4 x 5: 20)

Q2) obtain the Fourier series in the interval [-1 4 of the tunction f (x)= 
l."r(f)1.

f t  
- ' l

Q3) Find the value of Ll l r't'n' d,l.
LbtJ

Q4) Is the function u(x, y):Zxy + 3xy' - 2yt,a harmonic function?

Qs) Prove the recurrence formu u 4(1, (")) - -LJ ,,(x) + J,-, ("), from Bessel's
dx '  x

functions.

Q6) Solve the equat ir" 
#-r*-X= 

0 by the method of separation of

variables.

Section - C
(2x10=20)

Q7) (a) Solve the following pair of simultaneous differential equations

dzx d2y dx n

T- 
x= ! ,  i ;+ |  =-x,  g iven that at  t :0;  x:2, ! :  -1,  

A 
-u

and Q -0.
dt

(b) Find Fourier sine series forfix) - x - x2, xef-n,nf .

QS) (a) Show that real integral 
'f 

; !!- - ̂  -+,by using contour integration.' r2*cosO {3
(b) Expand sin z in a Taylor series about z: 0 and determine the region of

convergence.

Q9) (a) Expand erf (x) in ascending powers ofx and find the value of erf (0).
(b) Solve (D.,o - D: D, + 2DlD,' - 5D, Dr' + 3D"a) z : 0.
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