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PART A - (10 x 2 = 20 marks)

1. State the conditions for a function f(x) to be expanded as a Fourier series in a
given interval.

2. Expand f (x) = 1 as a half range sine series in the interval (0, 7).

3. Find the Fourier sine transform of f(x) =
1- .
x

4. State the Fourier integral theorem.

5. Form the PDE by eliminating the arbitrary constants a, b from the relation
z = ax3 + by3.

6. Solve : (D4 -

7. Write all the solutions of the one-dimensional wave equation ytt = a 2 yxx.

8. State the assumptions in deriving the one-dimensions heat flow equation
(unsteady state).

9. Find the Z -transform of n2.

10. State the convolution theorem on Z -transforms.
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PART B - (5 x 16 = 80 marks)

11. (a) (i) Expand f(x) =

2x+ - ,  TC < < 0
7z- as a full range Fourier series
2x

0 < x < 7z-
rt-

in the interval

1 1 1 r2
32 +

3
*G° = -852

Hence deduce that

(8)

(ii) Find the half-range sine series of f(x) = 4x  x2 in the interval
(0, 4). Hence deduce the value of the series

1 1 1 1
(8)_ _ _00

13 33 53 73

Or

(b) (i) Expand f(x) = sin x as a complex form Fourier series in ( 7r, IT). (8)

(ii) Compute the first three harmonics of the Fourier series for f(x)
from the following data : (8)

x : 0 .7-z- 27r z 47z- 57z- 27r

3 3 3 3

f(x) : 1.0 1.4 1.9 1.7 1.5 1.2 1.0

12. (a) (i) Find the Fourier transform of Calxl, a > 0 and hence deduce that

(1)
cc

r c9s xt =_. rc

J a2 + t2 2a

(2) FIxeakil
2as here F stands for Fourier

(s2 +

transform. (8)

(ii) Solve for f(x) from the integral equation (8)

1,05_s<1

J
f(x)sin sxdx = 2, 1 s < 2

0, s 2.

Or
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(b) (i) Find the Fourier transform of f(x) = 1

x

(ii) Using Parseval's identity evaluate the following integrals

dx
9

(a- + x2)2

(8)

13. (a) (i)

00 2

dx where a > 0. (8)

eliminating the arbitrary function from the
1-+ log y (8)

(2)
1 (a2 x2y

Form the PDE by

relation z = y2 + 2f

(ii) Solve the Lagrange's equation (x + 2z p+ 2xz - y )q = x2 + (8)

Or

(b) (i) Solve : x2p 2 2 2 2= Z . (8)

(ii) Solve : (D2 + DD' -6D'2\ z = y cos x . (8)

14. (a) A string is stretched and fastened to points at a distance '1' apart. Motion
7,nx \

from which it is released at time t = 0. Find the displacement at any
time t . (16)

is started by displacing the string in the form y = a sin 0 < x < 1,

Or

(b) An infinitely long rectangular plate with insulated surfaces is 10 cm
wide. The two long edges and one short edge are kept at 0°C, while the
other short edge x = 0 is kept at temperature

u 20y, 0 y 5

u = 20(10 - y), 5 < y 510.

Find the steady state temperature distribution in the plate. (16)
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15. (a) (i) Find the Z -transforms of r" cos nO and e' cos bt .

(ii) Solve un+2 - 3u,, + 2u = 4" , given that uo = 0 , ul = 1.

Or

(8)

(8)

(b) (i) Using convolution theorem find inverse Z -transform of

z 2

(z - a)(z - b)
(8)

(ii) Solve y,2 - 3y, - lOy = 0 , given yo = 1, yl = 0 . (8)
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