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

scientific calculator is permitted. All questions 

carry equal marks. 

1. (a) Obtain the Fourier series for the function 
fXx) = x2, — n < x <TC. Hence show that 

1 	1 	1 	1 	ee 	1 	2  
+ + + + = E  12 22 32 42 n2 	6 • 

n = 1 

(b) Obtain Fourier series for 

TEX 	0 <x<1 
f(x) = 

n(2 —x), 1 

(c) Expand fTx) = x as a half range sine series 

	

in 0 <x< 2. 	 2x7=14 
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2. (a) Solve the partial differential equation : 

(y2  + z2) p - xyq = - zx 

(b) Solve the linear partial differential 

equation : 

a2z a2 
= cos Mx cos fly ax2 ay 2 

(c) Solve the partial differential equation : 
(D2 _ D,2 _ 3D  + 3D,) z  = x3, + ex+2y 	2x7=14 

S. (a) Solve the P.D.E. by separation of variable 

method : 

u a  = uy  + 2u, u(0, y) = 0, 

ax 
u(0, y) = 1 + e-3Y 

(b) A tightly stretched flexible string has its 

ends fixed at x = 0 and x = /. At time t = 0, 

the string is given a shape defined by 

F(x) = i.otx (1 - x), µ is a constant and then 

released. Find the displacement y(x, t) of 

any point k of the string at any time t > 0. 

BICE-027 	 2 



(c) The temperature distribution in a bar of 

length TC, which is perfectly insulated at 

ends x = 0 and x = it is governed by the 

partial differential equation 

.. 
EL' 

n2 
" 

ax2 

Assuming the initial temperature 

distribution as u(x, 0) = fix) = cos 2x, find 

the temperature distribution at any instant 

of time. 2x7=14 

4. (a) An infinitely long plane uniform plate is 

bounded by two parallel edges and an end 

at right angles to them. The breadth is N. 

This end is maintained at temperature up 

at all points and the other edges are at zero 

temperature. Determine the temperature 

at any point of the plate in the steady state. 

(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 

4T 
u(r, 0) = 	E 2n

1
— 1 ( a)  

n=1 

-1 
sin (2n — 1) 0. 

n =1 
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(c) Use the method of separation of variables 
to solve the equation 

an 	at2—at + u, given that u(x, 0) = 6e3x. 

2x7=14 

5. (a) Find the Fourier transform of 

t, foritka 

0, foritl>a 

(b) Find the Fourier cosine transform of 
1 

and hence find Fourier sine 

transform of 
1 + x2  • 

(c) Find the Fourier sine transform of 

 

CO 

  

Hence evaluate
x sin 
	mx f 

1 + x2 dx•  
2x7=14 

 

0 

  

    

F(t) = 

1 + x2  

x 

BICE-027 
	

4 	 700 


	Page 1
	Page 2
	Page 3
	Page 4

