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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

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

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

Find the Fourier sine transform of floe)= L ;

State the Fourier integral theorem.

Form the PDE by eliminating the arb1trary constants a,b from the relation
z=ax® + by?. '

 Solve (p* - D*)z = 0.

‘Write-all the solutions of the one-dimensional wave equation y, = a’y,. .

State the assumptions in der1v1ng the one- -dimensions heat ﬂow equation
(unsteady state).

Find the Z -transforr_n of n?.

State the convolution theorem on Z -transforms.
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11.

12.

(a)

(b)

(@)

@

(i1)

@

(1)

@

(ii)

PART B — (5 x 16 = 80 marks)

2x
+—, - <x<0

1
Expand f(x) = J z

= as a full range Fourier series
2x
, [1 -—, O<x<17

7

in the interval (- z, 7). Hence deduce = that
S R T '

=+ S+ =+..0=—. : 8
- e N 8 i

Find the half-range sine series of f(x)= 4x — x° in the in_tervalv

' (0, 4) 3 Hence de duce the value of the series

1 1 1 1

13 §3—+5—3—73—+...00. (8)

Or

Expand f(x) = sin x as a complex form Fourier series in (-7, 7). (8)

Compute the first three harmonics of the Fourier series for f(x)

from the following data : ‘ _ . - (B)S
Cn s 0 T 2t 7 4_7z 5 2r
B L = ) -3

fx: 10 14 19 1.7 15 12 1.0

Find the Fourier transform of e > 0 and hence deduce that

W [ g Lo

¢ a’+t? 2a

2  F {xe”ah[}: i\/z ——z—as—., here F stands for Fourier
7 |s? + az)z

- transform. : , (8)
Solve for f (x) from the integral equation (8)
= ,0<s<1
If(x)sin sxdx =42, 1 <5< 2
0 0, s> 2.

Or
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13.

14.

(b)

(a).

(a)

(b)

(1) Find the Fourier transform of f(x) = L =i (8)‘

Al

(i) Using Parseval’s identity evaluate the followihg integrals.

T od
SBN Frpn
(2) I((zzj_;)zdx whereA a>0. : " (8)

(i) Form the PDE by eliminating the arbitrary function froin the

rdmmnz:f+24l+bg@. ' ’ 8)
x .

(i) Solve the Lagrange’s equation (x + Zz)p + (sz —'y)q =x? + y. (8

Or

(). Solve: x%*p? + y*q? = 2%. | (8)

i) . Solve: (D*+ DD’ 6D =ycosx. @) -

A string is stretched and fastened to points at a distance ‘I apart. Motion
is started by displacing the string in the form y. =a sin(%), 0<x<l,

from which it is released at time ¢t = 0. Find the displacement at any

time ¢. - & ; (16)

Or -

An infinitely long rectangular plate with insulated surfaces is 10 cm

wide. The two long edges and one short »édge are kept at 0°C, while the

other short edge x = 0 is kept at temperature

.u:20y, 0<y<5b

u=20010-y), 5<y<10.

Find the steady state temperafure distribution in the plate. (16)
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15. (a) (1) Find the Z -transforms of 7" cosn6 and e * cos bt . (8)

Gi) Solve u, ., - 3u,,, + 2u, = 4", giventhat u, = 0, u, = 1. )
OF
(b) . @) Using convolution theorem find inverse Z -transform  .of
2
(z - az)(z - b)' ©)
(1) Solve &M -3y, — 10y, =0,given y, =1, 3, =0. 8

4 = = 51571



http://www.cvisiontech.com

