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10.

Answer ALL questioris

PART A — (10 x 2 = 20 Marks)
Find the complete integral of pg+p+g=0.

Form the partial differential equation by eliminating the arbitrary function
from z=f(12+y2+zz).

State Dirichlet conditions for the existence of the Fourier series of f(x).
State the Parseval’s theorem for the Fourier series.

Prove that F[f(x—a)] = F(s) .

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

Classify the partial differential equation f, +2f +4f, =0, x>0, y>0.

Write down all possible solutions of one dimensional wave equation.

Find the Laplace transform of ¢ sinf cos 7.

Find the inverse Laplace transform of ,;
§T+25+3
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PART B — (6 x 16 = 80 Marks)

(i)  Find the singular integral of z = px+gy+ p* + pg+q*. (8
(i)  Solve (D? - DD =30D")y=xy+e*. . ®
Or

(i)  Find the general solution of )c(z2 - yz)p+ y()c2 7zl)q = Z(y2 »xz).
@

(ii) Find the general solution of p>+g° =x>+y>. 8)

()  Find the Fourier series of f(x)= (7!‘1)Z in (0,27). )]

(i) Find the half range cosine series of f{x)=x{l~x),0<x <i. (8)

Or

(). Find the Fourier series of f(x)=x*, -7 <x <. Hence show that
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(ii) Find the Fourier series of f(x) as far as the second harmonics from

the given data : X 8
x 0 zl6 z/3 72 2z /3 Sr/6 .4

fx): 234 220 1.60 0.83 051 0.88 119

8)

1-x%, if |x|s1
Find the Fourier transform of f (x): . | I Hence
0, if |x|>1
o oo . 2
inx — ~ 108t
evaluate [ S22 cou g gng (S L008 T g as)
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Or

Find the Fourier sine transforms of = f(x)=e¢™,x>0,a>0and

w 2 g0
g(x)=e™,x>0, b>0. Hence evaluate _[ Ed

vl ae

A tightly stretched string of length ! has its ends fastened x=0 and
x=Il. 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
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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)
T
) 0<t<—
() Find the Laplace transform of f(1)= E 2  and
-E, mf2<t<T
Fe+T)=f(1). 8)
(i) Using Laplace transform, solve y"-3y'+2y=¢", where
¥(0)=0, y'(0)=0. (8)
Or
z
G st=5+2 @®

(i)

Find the ‘inverse Laplace transform m

Using convolution theorem, find the inverse Laplace transform of

2
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