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Part A (10X2 = 20 Marks) 

1. Form the partial differential equations by eliminating the arbitrary constants from the relation 

z — axn + byn. . 

2. Find the complete solution of the first order partial differential equation p 2 + q2 = 2. 

I —7T if — 7T < X <C 0 
3. Find the value of Fourier series of the function fix) — < ' . , n at x — 0. 

/ v ' [ x if 0.< x < n 
4. State TRUE or FALSE: Fourier series of period 27r for the function f(x) == xcos(x) in the 

interval ( — I T , TT) contains only sine terms. Justify your answer. 

5. Write down the initial and boundary value problem when a string of length I is tightly fastened 
on both ends and the midpoint of the string is taken to height of k and released from the 
rest.' 

6. Write down all possible solutions of two dimensional steady state heat flow equation. 

7. If F(s) is the Fourier transform of f(x), obtain the Fourier transform of f(x — 2) -F f(x + 2). 

s 
s's + a* 

9. State final value theorem of Z transform. 

10. Find the Z— transformation of —-. 

Part B (5X16=80 Marks) 

11 . ( i ) Find the general solution of the equation: x(z2 - U2)^ + y{x2 — = z ^ 2 ~ x ^ 

(8 Marks) 

( i i ) Solve the first order partial differential equation z — px + qy + y/l+p2 + q2. Find the 
singular solution also, if it exists. (8 Marks) 

I £ <̂  <̂  Q 
12. a( i ) Find the Fourier series for fix) = < ' „ . Hence deduce the sum of the 

v ' . \ x, 0 < x < IT. 

series 1 + p + + - : - t o oo. (8 Marks) 

8. Given that Fs{f(x)} -— r for a > 0, hence find Fc{xf(x)}. 



( i i ) Find the half-range Fourier Sine series expansion for the function f(x) = x{n - x) in 
1 1 . 1 ' 

0 < x < 7r. Hence deduce the sum of the series 1 - ^ 4- - ^ + - • •• (8 Marks) 

. (PR) 

b( i ) Find the half-range Fourier Cosine series expansion for the function f(x) = x in 0 < 
1 1 1 

x < I. Hence'deduce the sum of the series — + ^ + H • ( 8 Marks) 

( i i) Find the complex form of the Fourier series of f(x) = e~ x, - 1 < .x < 1. (8 Marks) 

13. a A tightly stretched string with fixed end points x = 0 and z = ^ is initially displaced to 

-yr -J cos / —j— J and then released. Find the displacement of the string 

at any distance x from one end at any time t. (16 Marks) 

(OR) 

b A rod of 30 cm long has its ends >1 — 0 and B = 30 kept at 20°C and 80°C respectively, 
until steady state conditions prevail. The temperature at each end is then suddenly changed 
to 80 0C and kept so. Find the resulting temperature function u(x,t). 

(16 Marks) 

14. a( i) Find the Fourier transform of f(x) = e _ x 2 / 2 . (8 Marks) 

1 if ]x\ < a ,, , . f°° sin a; ( i i ) Find theFourier transform of fix) — I \ \X[ a _ . Hence evaluate / v ' • v • 1 \ 0 if jxj > a > 0. Jo 
dx. 

x 
(8 Marks) 

(OR) 

b Find the Fourier Sine and Fourier Cosine transforms of f(x) = e~ax. Hence, using Parseval's 
T O O • grp-

identity, evaluate evaluate / -r-^ J T T T - ^ — r ^ d x . (16 Marks) 
Jo (x2 + a2)(x2 + b2) v ' 

15a.(i) Solve the equation yn+2 - 3yn+i.+ 2yn = 2n given y0 = yx = 0. (8 Marks) 

(ii) Use convolution theorem to find the inverse Z-transform of 
z2 

(z-l){z-3Y . . 
(8 Marks) 

(OR) 

b.( i) Evaluate' Z~l [ ( z - 5 ) - 3 ] for \z\ > 5. (8 Marks) 

( i i ) Derive a difference equation by eliminating the constants from yn = {A + Bn)2>n. 
' (8 Marks) 
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