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Q.1

Attempt Any Two:
(a) Define Fourier transform and Inverse Fourier transform.

Find Fourier transform of the function f'(x), f(x) = {
(b)y IfF[f(x)]=f(s), then prove that

i Flf(x—a)]=e'f(s)

i FIf0]= 0" -9/ (S)]
(¢) Find Fourier transform of /' (x) defined by f(x) = {

Hence deduce that /o = sin(s) _3SCOS () cos (%) ds = (3—”

S 16

Attempt Any Two:
(@) IfF[f(x)]=/(s)andf, [g (x)] = g.(s), then prove that

i [ T1sPde= |71 f(s) P s
i [ lgeoPax= [ "lg.(s)F ds

(b) In usual notations, prove that
F(f*®]=F[f()]. F[g ()] =1(s) g (5)

(c) Find f(x) if its Fourier cosine transform is

1+ 52

Attempt Any Two:
(a) Define Fourier Sine and Cosine Transforms.

i, IFE,[£(x)] =£(s), then prove that F, [f(ax)] = = fe ().
d

14

x% if|x|<a
0; if|x|>a

1—x%; if |x|<1
0; if |x|=1

).

14

14

. IfF, [f(x)] =/(s) , then prove that F [xf (x)] = — s [F.(S)]

. . . 2.2 C
(b) Find Fourier cosine transform of ¢~ and hence evaluate Fourier Sine

2.2
transform of xe 4™,
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(©)

(b)

(©)

(2)

(b)

Express following function as Fourier integral and hence evaluate

% sinA cos (Ax) 1 i x| =1
/0 B R dK,Wheref(x)—{O; if |x]>1

Attempt Any Two: 14
Define (i) Finite Fourier Sine transform (i1) Finite Fourier cosine transform

Find finite cosine transform of /' (x) = (1 — %)2 ,0<x<m.

Use finite Fourier Cosine transform to solve % = k% (O0<x<m,t>0),

1. % =0, forx=0;x=mnforr>0

. v=f(x),fortr=0;0<x<m

Find finite sine and cosine transform of f'(x) = 2x; 0 <x < 4.

Attempt Any Two: 14
Solve using Fourier Sine transform,
du ’u

5 =2 EVE subject to boundary conditions
. u(0,0H=0

1. u(x,0)=e"and u (x, #) is bounded.

Use Fourier transform to determine the displacement y (x, #) of an infinite string
given that string is initially at rest and the initial displacement is f'(x) for

— o0 < x < o0. Show that solution can be put in the form

Y= 5 [fa+en+fe-chl.

The temperature u in semi finite rod is given by,

2
% = kgTLZ‘ , 0 < x < oo, subject to the conditions
. u=0whentr=0,x>0

ii. %711 =uwhenx=0

iii. %—i’—masx—mo

Determine temperature using Fourier Cosine transform.
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