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Answer all questions

The figures in the ight hand morgin indicate marks

Candidates are required to give their answers in
their own words as far as practicable

1. Answer ary four questions from the

following: 2x 4

(a) lt GG,t) be the twodimensional Fourier

transform of a function 6(:;y),then
what is the Fourier inversion formula to
getG(*y) tom G1t,/).

(T*ttOw')



( 2)

(b) Find the Laplace transform of I(r - a),

where I(t) denotes the Heaviside unit
step function.

(c) Who first coined the term wavelet ?

Define 'mother wavelet' and explain the

utility ofit.

(d) Define infinite Fourier transform and

state the conditions of existence of the

transform.

(e) Define Fredholm integral equation of
second kind with an examPle.

(/) Show that u(x): x is a solution of

,1,1 = f , -| + \lir' + tt 
"ot 

a.

2. Answer any four questions from the

following: O'1

(a) Show that if a firnction/(x) defined on

Pc/rtrSi/MAnrBo2/z,l (Codriwr')



(3)

(-o, o) and its Fourier transfonn f'( ( )
are both real, then /(x) is even. Also
show that if/(x) is real and its Fourier

transform .F( ( ) is purely imaginary, then

/(r) is odd.

(D) Define wavelet transform. Write down

the main advantages of wavelettheory.

Compare the wavelet transform with
Fourier transform.

(c) Solve theAbel integral equation

I'ffior=.'
(d) Show that two eigen functions cones-

ponding to distinct eigen values ofa
homogeneous Fredholm integral equation

of secondkind with symmetric kernel

are orthogonal.
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( 4)

(e) Solve the integral equation :

y(x) = f (x) + Ll{' + t't t{t>at

and find the eigen values.

(/) Prove that

is the Laplace transform parameter.

,(+)= 6,,-rl,wherep

3 Answer any two questions

following:
from the

8x2

(a) Find the solution ofthe following problem
offree vibration ofa stretched string of
an infinite length :

O2u | 62u 0. -co<x<co,2 ) 2Ax c At

subject to u (x, 0) = -f (x),

^ *a * uottrhr@,0):s(x), u *
vanish as lx | -+ co.
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(s)

(D) Solve

,1r) =r + tJi so-,x ttr.x u(t)dt

using the method of successive substi-

tution.

(c) (, With help of the resolvent kernel,
find the solution of the integral
equation

r(x)=t+ x2 .!,(ff)^rr,.

(il) Discuss the solution procedure of
homogeneous procedure of homo-
geneous Fredholm integral equation

of the second kind with degenerate

kemel. 4 + 4

(d) State and prve the Perseval theorem on
Fourier transform. Find the Fourier
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( 6)

transform of
f (x) : (t - lrl) rr(1 - lrl),

wherell(x) is the Heavisideunitstep
function, hence show that

sln rt; x

1

=n13.

I Internal Assessment - 10 Marks ]

PG/Ins/MAIIr/302/24 MV-t(x)


