SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY, VIRUDHUNAGAR  COURSE MATERIAL (QUESTION BANK)

UNIT IV — FOURIER TRANSFORM

PART —-A
1. Define Fourier Integral theorem.
ANS

If f(x) is piece wise continuously differentiable and absolutely integrable in (-00,00), then

f(x) = J' If(t).eis(x_t)dt.ds
2. Define Fourier Transform pair and its Parseval’s identity.
ANS

#® The Fourier Transform of f(x) is F[f(x)] = $Xdx = F[s]

1 o0
ﬁ_,[of()().e

. . . 1T
# The inverse Fourier Transform is f(x)=— I Fls].e"**ds
\2n h

@ Parseval’s identity jF[s]2d5= If(x)zdx
e a<x<b

3. Find the Fourier Transform of f(x)=
0,x<aandx>b

ANS

o0

The Fouriertransformof f(x) isF[f(x)] = ! J-f(x),eisxdx
—0

o

1
V21

b
jelkx .eISXdX
a

b
1 J i(k+s)x
= e dx
A 21
a

L[ eitrsix b | [eikrslo  gilk+s)a
F = = —
] \2m { i(k +s) :lx:a V21 { ilk+s) i(k+s) }

4. State Convolution theorem on Fourier Transform
ANS

FL£(x)*2(x)|=F[f(x)].Fl2(x)] where (x)*g(x) =ﬁ [[ft.e0x .0t

5. State Fourier cosine transform pair and state parseval’s identity on it.
ANS

# The Fourier cosine transform of f(x) is F.[f(x)] = % I f(x). cos(sx).dx =F.(s)
n
0

MA6351/TPDE UNIT IV Page 1




SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY, VIRUDHUNAGAR  COURSE MATERIAL (QUESTION BANK)

[e 0]
P The Inverse Fourier cosine Transform is f(x J‘ (s).coslsx).d
0

0 o0
» Parseval’s identity: J. F. (s)’ds = If(x)zdx
0 0
6. State Fourier sine transform pair and state parseval’s identity on it.
ANS

. . 2 7
x = — i =
The Fourier sine transform of f(x) is F[f(x)] o I f(x).sinfsx).dx =F(s)
x . . .
The Inverse Fourier sine Transform is f(x)= \/_ IF (s).sinlsx).d

X Parseval’s identity: .fFS(s)zds:If(x)zdx

0 0
7. Find the Fourier cosine and sine transform of e¢™**,a>0.
ANS
2 7 2
_ a
TheFourierCosineTransformisF.[f(x)] = J-f(x cos(sx).dx = Je X cos(sx).dx =——
W21 0 W21 az+s2
The FourierSine TransformisF[f(x)] = If(x sinx).dx= 2 Ie_ax sin(sx) dx—i >
\2n 0 - . V2r | a2 52

8. If F.s] is the Fourier cosine transform of f(x), prove that Fc[f(x)cos(ax)]z%[Fc(s+a)+FC(s—a)]

.(OR) State and prove Modulation property
ANS
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e 0]
2
TheFourierCosineTransformisF.[f(x)] = —J.f(x)cos(sx)dx =F.[s].
\21

8

F.[f(x).cosfax)] = I (x). cos(ax).cos(sx)dx

f
cos(A+B)+cos(A—B)
2

(=)

WKTcosA.cosB=

F.[f(x). cosfax)] =

Tc(X){cos(a +5)x J2rcos(a —s)x }dx

S‘t\)
7-"

f(x).[cos(a+s)x+cosfa—s)x]dx

N |~
f—/_’\
s‘w
A

2
W21

f(x).cos(s +a)x.dx+ f(x). cos(s —a)x.dx

NII—‘

—

f

S 38

F.[f(x). cos@x)] = = [F. (s +a) +F. (s —a)]

N | —

—as

9. Find the function f(x) whose sine transform is €

ANS

S

e—as
Given F[f(x)] =

[e0]
ThelnverseFourierSinetransformis f(x) = %J‘FS [s]. sin(sx).ds
Tt

[o0]
2 Ie_ .
=— .sinsx).ds
W21 0
f'(x):_ je cos(sx).ds=—%
Van 0 2m a“ +x
a 2a dx 2a 1 1 X
L e - dx= _ 2 1an (_j
V2m a2 +x? Vam a2 +x2 Va2 d a2 142 \/211 a a
2 -1
Sf(x) = .tan (—j
A 21 a

10. Find the function f(x) whose sine transform is e™.
ANS
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2
ThelnverseFourierSinetransformis f(x) = —IFS [s].sin(sx).ds

f(x) =L[e_as.sin$x).ds =L{%}
0

2mn a“ +x
PART - B
1. Find the Fourier transform of f(x) ={ ' . Hence deduce that (|)J.S'—ntdt = E J.( ) dt=
0,x|=a 2
0
. . a—x,|x sint sint m
2. Find the Fourier transform of f(x)= . Hence deduce that (i) I ( j =— (| |)J.( j t=—.
0,)x>a 3
32 —X2 X
3. Find the Fourier transform of f(x) = ’
Deduce that
© 0 2
. [sinfs)—s.cos(s) 3 3t ., [sin(t)—t.cosft) .. (| sinft)—t.cos(t) Tt
_— — |ds=—. —d =—. _— =—.
(.)j : cos(zjds = (u)j t= (uoﬂ t3 } di=
4. Find the Fourier transform of f(x) = e Deduce that
cos(sx) K dx T .. ¢ dx Tt
(i) =—f(X)( i) =—(iii) =
J‘s +a’ E[x2+a2 2a J‘(x2+a2)2 4a°>

5. Def1n1t10n of Self reciprocal.

2
6. Find the Fourier transform of f(x) = e_azxz. Show that e_xé is self reciprocal under Fourier
Transform.
7. Find the Fourier Sine transform of f(x) = ™. Deduce the inversion formula on it. Deduce that
[ee)

J' x“.dx _n
0(x2+az)2 4a

2
8. Find the Fourier cosine transform of f(x) = e_azxz. Show that e_xé is self reciprocal under Fourier
Cosine Transform.
o 2
9. Evaluate (i) I dx 5 and (i) I 3 >;dx2 5 using transforms.
(x +a )(x +b“) O(X +a“)(x“ +b”)

. . . . -1 1 . . .
10. Find the Fourier cosine and sine transform of x" and hence prove — is self reciprocal under Fourier

Jx

cosine and sine transforms.
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