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10.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Find the complete integral of \/; +\/; =1.

Form the partial differential equation by eliminating the arbitrary constants
a and b from z=ax+by.

State Dirichlet conditions for the existence of the Fourier series of f(x).

Find the Fourier sine series of f(x)=x, O<x<z.

Write down all possible solutions of the one dimensional wave equation.

A rod of 20 cm long has its ends A and B kept at 0°C and 100°C respectively
until steady state conditions prevail. Find the steady state temperature in the
rod.

Define the Fourier transform pair.

5

Find the Fourier sine transform of f{x)=¢™, x>0.

Form the difference equation by eliminating the constants A and B from
¥, = A(=2)"+B3".

State the initial and final value theorems for Z - transforms.
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PART B — (5 x 16 = 80 Marks)

(i)  Find the singular integral of z=px+gqy+ 2@ . (8)

(i) Solve (D' ~4DD+2D"?)z=¢"" +1. (8
Or

(i) Find the general solution of (y+2z) p+(z+x)g=x+y. (8)

(ii) Find the general solution of —{—E ptxzg=y'. (8}

(i) Find the Fourier series of f(x)=¢ " in (‘7!,7[) . (8)

,  O<x<l
(i) Find the half range cosine series of f(x)= {2 * i< X( 5 (8)
_x, l<x

Or

(i) Find the compiex form of Fourier series of f(x})=x, 0<x<2. (8)

(ii) Find the Fourier series of f(x) as far as the second harmonics from

the given data: 8
x: 0 1 2 3 4 5
f(x) 9 18 24 28 26 20

A tightly stretched string of length ! has its ends fastened x=0 and
x=!. At time r=0 the string was released from rest with the

displacement f(x)=kx(!—x). Find the displacement at a distance x

from one end at any time 7. (16)
Or

A square plate is bounded by the lines x=0, y=0, x=10, y=10. Its

faces are insulated. The temperature along the upper horizontal edge is

given by u(x,10) = x(10-x), 0 <x <10, while the other edges are kept at

0’ C. Find the temperature distribution in the plate. (16)
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o |x|st
Find the Fourier transform of f(x)= =2 i |x| . Hence
0, if |x|>1
evaluate J-smx ~X cosx dx and I[Smt ttcost) dr. (16)
Or
Find the Fourier sine transforms of f(x)=¢™,x>0,a>0and
2
g(x)=e™,x>0, b>0. Hence evaluate I & dx (16)

(i) Find the Z-transforms of the sequences f, =(n+1)(n+2) and
8, =n(n=1) ®
Gi) Solve y(k+2)-4y(k+1)+4y(k)=0, where y(0)=1, y(1)=0. (8)

Or

8z’
(22-1)(4z-1)°
(ii) Using convolution theorem, find the inverse Z-transform of

! @8

(z~1){z-2)"

(i)  Find the inverse Z —transform 8
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