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Answer A L L Questions 

Part - A (10x2 = 20 marks) 

1. State Dirichlet's conditions for existence of Fourier series. 

, cosnx ,„ , (-1)"^' 
2. I f (TV-xy = — + 4 y ^:!^^1!± , in 0 < X < 2;r, then deduce the value of V , 

3 « tt n 
3. I f the Fourier transform of / ( x ) is F{s), then find the Fourier transform e'"" f { x ) . 

00 

-4. Solve for / ( x ) i f f{x)coscocdx = e~". 
0 

'5. Find the complete solution of x;/= . 

6. Find the general solution of ^ - ^ + - ^ - ^ + — - z = 0. 
dx dxdy By 

du 7 d u 7. What are the possible solutions of the one dimensional heat flow equation— = a 
dt dx\ 

8. What are the assumptions made in deriving the one dimensional wave equation? 
9. Find the Z-transform of na". 

2 iim 
10. I f Z{f{n)} = - f — , then find f{n). 

z +1 n -><x) 

Part - B ( 5 X16 = 80 marks) 

l - j x | , i / | x | < l 

0, otherwise 
11. i) Find the Fourier transform of / ( x ) = 

• 

. rl sm/ \ , n 
that dt = ~-. {%) 

Hence deduce " 

ii) Find the Fourier sine transform of e (>a > 0) , hence deduce that f — ^ , = — . (8) 



12. (a) i) Obtain the Fourier series expansion of / ( x ) = 
-7r,if -Ti: <x <Q 
X, if 0 <x <n (8) 

ii) Obtain the Fourier cosine series expansion of / ( x ) = x in 0 < x < 4 . Hence deduce the 

value of 4- + 4r + —r + to<xi. (8) 
j 4 34 54 

(OR) 
" 1 

(b) i) Find the Fourier series expansion of / ( x ) = x^ in - ;T < x < ;7r. Hence deduce f o r ^ — . (8) 
T\ n 

ii) Compute the first two harmonics of the Fourier series of f {x) from the table: (8) 

X 0 n 2n n An \ 5n 2n 

? rt 
J T 3 

1.0 1.4 1.9 1.7 1.5 . 1.2 1.0 : 

13. (a) i) Find the partial differential equation by eliminating the arbitrary functions f and gf rom 
A^,y') = ^f{y)^yz{^)- (8) 

ii) Find the general solution of z(x - y)px^ - qy^. <8) 
(OR) 

2 „ 2 (b) i) Find the singular integral ofz = px + qy + p q 
ii) Find the general solution of (Z)' - 2DD' + D'^ )z = cos(x - 3;;) + xy ' . 

(8) 
(8) 

14. (a) A tightly stretched string with fixed end points x = 0 and x = i is initially at rest in its 
equilibrium position. I f it is set vibrating giving each point a velocity 3x(/ - x ) , find the 
displacement of the string in the subsequent time. (1-6) 

(OR) 

(b) An infinitely long plane uniform plate is bounded by two parallel edges x = t) and x = / , 
and an end at right angles to them. The breadth of this edge>' = Ois /and is maintained at a 
temperature 100"and all the other three edges are at temperature zero. Find the steady state 
temperature at any interior point of the plate. (16) 

15. (a) i) Find the inverse Z-transform of 
z^-20z 

( z -4 ) ( z -2 )^ 

ii) Find the Z-transform of 
1 

n(n +1) 
, f o r « > 1. 

(8) 

(8) 

(OR) 

(b) i) Using convolutions, find the inverse Z-transform of 

i i ) Solve w„^2 + + 9M„ = 2" w i t h M p = 0,w, = 0, b y u s i n g Z - t r a n s f o r m s 

(8) 

(8) 

* * * 


