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Note : Attempt any two parts from each question. Use of 

scientific calculator is permitted. All questions are 

carry equal marks. 

1. (a) Obtain Fourier series. for the function 

x –n<x<0 
f(x) = 

-x 0 < X < It 

and hence show that 

1 	1 	1 	x2 
y 

1 	32  52 	8  

( 'fix  (b) Develop f(x) = sin ( — in half-range cosine 
P 

series in the range 0 < x < p. 
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2.  

3.  

(c) 

(a) 

(b) 

(c) 

(a) 

Obtain the Fourier series expansion of , 

- f(x) 	x) for 0 < x < 2 , 2x7=14 

2x7=14 

two 

= ( it  
2  

Solve Partial differential equation : 
x2p 	y2q = (x 	y) z 

a2z 	a2z 	a2z  

2 	 = sin x Solve a 	2 ax2 	ax  y 	ay  

Solve the Partial differential equation 

(D2  - D'2  - 3D + 3D') z = xy + ex + 2y. 

A string is stretched and fastened to 

points T apart. Motion is started by 

displacing the string in the form 

y = A sin "—x—
X  from which it is released at 

time t = 0. Show that the displacement of 

any point at a distance x from one end at 

7EX 
7ct time t is given by y(x, t) = A sin — . cos —  

(b) Find the temperature in a bar of length 2 

whose ends are kept at zero and lateral 

surface insulated if the initial temperature 

TEX 
is sin 	+ 3 sin 57cx 

2 	2 
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(c) Solve the following equation by the method 
of separation of variables 

a2u  
ax at 

given that u = 0 when t = 0 and Du = 0 
at 

	

when x = O. 	 2x7=14 

4. (a) Use separation of variables method to solve 
the equation 

D2u D2u 

	

+ 	= V ale ay  

subject to the boundary condition 

u(0, y) = u(/, y) = u(x, 0) = 0 and 

u(x, a) = sin nitx 

(b) The diameter of a semi-circular plate of 
radius 'a' is kept at 0°C and the 

temperature at the semi-circular boundary 
is T°C. Show that the steady state 

temperature in the plate is given by 

00 	 2n 1 u(r, 0)  4T V  1  rt  

,e—d 2n - 1 La) 
n = 1 

sin (2n - 1) 9. 

= e-t cos x 
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(c) Use the method of separation of variables 
to solve the equation 

au  
 = 2— 

au 
+ u, given that u(x, 0) = 6e 3x_ 

ax 	at 
2x7=14 

5. (a) Find Fourier sine transform of 
e' 

 , a > 0. 
x 

Hence, find Fourier sine transform of 1 . 

(b) Find the Fourier transform of 

{ 
F(x) = 

 1, Ixl<a 
and hence 

0 IxI>a 

00 

evaluate f sin ap  cos px dp 

(c) Find the Fourier cosine transform of 

e-x2 . 	 2x7=14 
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