VISVESVARAYA NATIONAL INSTITUTE OF TECHNOLOGY, NAGPUR
DEPARTMENT OF MATHEMATICS
Assignment on Fourier Integrals & Fourier Transforms MAL-201, B.Tech., I 11-Semester (2014).

Fourier Integrals:

1. Find Fourier integral representation of the followingdtions:

0, <0 0, <0 0 <0
. .. , T
() flx)=Ra, 0<z<?2 (i) flx)=<1, 0<x<1 (i) f(:n):{ . -0
0, z>2 0, z>1 cr=
T |z <2 —|x| 2] < 1 sinz, —2<zx<0
. e, | e , T .
iv = \ = Vi = , 0<ax <2
(iv) f(z) {07 2] > 2 V) f(z) {07 OtherWise( ) f(z) cosx T <
0, Otherwise
2. Find Fourier Cosine integral of the following functions:
22, 0<x<5 sinzg, 0<ax< “ O<o<l
. ) >~ > - ; =~ ST ..
0) f(ac):{ (i) f(ac):{ (i) f(x)=R2—2, 1<zx<?2
0, >5 0,
0, T >2
3. Find Fourier Sine integral of the following functions:
0<z<2 inhz, 0<az<3 0, 0=z=l
. x, <z < . sinh x, <z <
(i) f(2) = { (i) f(z) = { (i) f(@) =41, 1<z<2
0, > 2 0, >3
0, z>2
COS \x s
4. Use Fourier integral theorem to prove tHat ——— d\ = —e " for all x > 0.
J prove tgt =75 2" !
5. Use Fourier integral theorem to show that’ — e™2* = o N Asin Ae da for all
' g B L O YT e
x> 0.
0, xz <0
6. Find the Fourier integral of the functigf{z) = %, x =
e x>0
1 A T 0<a<
— -, T <T
7. Using Fourier integral theorem, show tt}fg"f BT sin A dh = { 2
A 0, x>
. . . B 0o Asin Az T
8. Find Fourier Sine integral of (z) = e~**, (a > 0), and show thaf; Tl d\ = e a“
a

forall z > 0.

9. Find the complex Fourier integral of the following furaris:
. x|, —m<z<m . sinhz, |z|<a
[ = ii =
0 f=) {0, Otherwise @ f() 0, lz] > a

10. Let f(x) be afunction defined of), o), whose Fourier cosine integral coefficientig\), then

2
p Jo o A*(X) cos Az dX, whereA*(\) = —A”(X).

show that at points of continuity’ f ()

(Note: The factor— is absent in the above result if it is included in the coeffit)e
T

1



Fourier Transforms:

1.

10.

. State frequency convolution theorem and use it to pg@g

Find Fourier transform of the following functions:
(i) e~ (i) e~ (i) e~ "ug(t) where,a > 0.

. Find the solution of the following differential equations:

()y —dy=H(t)e ™, —oco <t <oo (ii)y" +5y +4y =06(t—2),—c0 < t < oo.

. Let #[f(t)] = F(w) andF(0) = 0, then prove thaﬁ[ffoo f(r)dr] = ,iF(w).

1w

N Z[f(t)] = F(w), then prove that

FLF() sin(wyt)] = % (F(w + wp) — F(w — w)]wo be any real number.

. State and prove symmetry property of Fourier Transform.

. Evaluate the following:

i) 7 {ﬁ] (i) 7 [t2e-5M],

dr 27
(2 —iT+iw)(2+iT)  4+iw’

. Find the inverse Fourier transform of following functions:

w2

ehiw 1 w - 1
) | - -
31w W i, e W oy Mee 10 W EiT g k20

(i)

. Find the Fourier Cosine and Sine transforms of the folloviingctions:

cost, 0<t<a
0, t>a '

0 F(6) = =1 > 0 (i) f(t) = {

i - , 1—2a? <1
Find Fourier transform of the functiof(z) = { % ol <

0, lo| > 1
Hence evaluate the integrals: (jJ° wdx (i) J3° M cos (¢/2) da.
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