Fourier Transform

[ M Multiple Choice Questions]

Q.1

Q.2

Match List-1 (Fourier transform) with List-I|

(Functions of time) and select the correct

answer using the codes given below the lists:
List-|

A sin ko
®
B. grd
y
c. (jo + 2)?
D. kd(w)
List-1
1. Aconstant
2. Exponential function
3. tmultiplied exponential function
4. Rectangular pulse
5. Impulse function
Codes:
A B C D
@ 4 5 3 1
by 4 5 3 2
d 3 4 2 1
d 3 4 2 5

[ESE-1999]

Match List-1 (Type of signal) with List-lI
(Property of Fourier transform) and select the
correct answer using the codes given below the
lists:

Q.3

List-I
A. Real and even symmetric
B. Real and odd symmetric
C. Imaginary and even symmetric
D. Imaginary and odd symmetric
List-11
1. Imaginary and even symmetric
2. Real and even symmetric
3. Real odd even symmetric
4. Imaginary and odd symmetric

Codes:

A B C D
@ 1 4 2 3
b) 2 4 1 3
1 3 2 4
d 2 3 1 4

[ESE-2002]

Match List-l (Time domain property) with
List-Il (Frequency domain property
pertaining to Fourier representation
periodicity properties) and select the correct
answer using the codes given below the lists:

List-| List-lI
A. Continuous 1. Periodic
B. Discrete 2. Continuous
C. Periodic 3. Non-periodic
D. Non-periodic 4. Discrete
Codes:
A B C D
@ 3 4 1 2
b)y2 4 1.3
) 2 1 4 3
d 3 1 4 2

[ESE-2004]



Q.4 Match List-l (Time Function) with List-Il

Q.5

Q.6

(Fourier Spectrum/Fourier Transform) and
select the correct answer using the codes given
below the lists:

List-1

Periodic Function

Aperiodic Function

Unit Impulse d(1)

sin wyt

List-11

1. Continuous spectrum at all frequencies

2. 7j(8(w+ wy) - d(w-ay))

3. Linediscrete spectrum
4

OCOw>

A B C D
@ 4 2 3 1
by 3 1 4 2
04 1 3 2
3 2 4 1

[ESE-2005]

Match List-1 (CT Function) with List-lI
(CT Fourier Transform) and select the correct
answer using the code given below the lists:

List-1 List-lI
A. etut) 1. 2nelol
1 ]t =<1
B. x(t)= A 2. jwX(jo)
dx(t) -1
C. dt 3 e
2 2sinm
D. T2 4
Codes:
A B C D
@ 1 4 2 3
b3 2 4 1
1 2 4 3
d 3 4 2 1 [ESE-2006]

if the Fourier transform of x(t) is 32)- sin(mw), then

what is the Fourier transform of eP!x(t)?

Q.7

Q.8

Q.9

" 1 —/Smx(]m) (d) 1 lamx(lm]

(b) % sin{m(w-5)}

oy sin{r(w + 5)}

p)
(@) —=5sinfr(0-5)}

[ESE-2006]

A real signal x(t) has Fourier transform X(f).

Which one of the following is correct?

(@) Magnitude of X(f) has even symmetry while
phase of X(f) has odd symmetry.

(b) Magnitude of X(f) has odd symmetry while
phase of X(f) has even symmetry.

(c) Both magnitude and phase of X(f} have
even symmetry.

(d) Both magnitude and phase of X(f) have odd
symmetry.

[ESE-2007]

Letx(t) & X(jw) be Fourier Transform pair. The
Fourier Transform of the signal x(5¢t- 3) interms
of X(jw) is given as

1 B 1 B ¢
(@ ~e 5 x("”) (b) g5 x(’-‘ﬂ)
5 5 ) 5 5

5 5 5 5

[GATE-2006]
The signal x(t) is described by

1for —-1<t<+1
x(t) = .
0 otherwise

Two of the angular frequencies at which its

Fourier transform becomes zero are

(@ =27 (b) 0.5m, 1.5

() O,= (d) 2w, 25%
[GATE-2008]

Q.10 The fourier transform of given signal x(t)

x(f)
1
1
—1 0 f
—1
(@ 2sne-2 ) 20050-2
® Jo
(c) 2 jocosw (d) 2 josinw

Q.11 A Fourier transform pair is as follows:

() FT_y X(jo) = 2sinw
0
where, x(t) = 1 ltl<| )
0, otherwise
y()
1_._
—1 ¢
0 1

-4

The fourier transform of given signal (1) is

[fcos® sinw
4 Bl bt
@ 4= o)
cos®w Sinw
2] -
(b) ]( o coz)
[(cos® sinw
© 41”( o o )
cos® Sinm
d) 2j -
o) /( %90 _an )
Q.12 Suppose y(t) = x(t) cost and
2 lol<2
v = {O, otherwise

then x(t) will be

4sint 2sint
@ ~ (6) =
© 4stint (@ anint
Fw)
! COS @
_x F
2 2
Find f(1)
l 25|n (t- 1)n/2)+2sin((t+1)n/2)
4 t+1)
©) u)ot2 ~ 2)cos @yt + 2wyt. Sinwyt
nt®
1 25in((t—1)1t/2)+251n((t+1)1t/2)
© V&|™ @+ )

(0?12 ~ 2)cos gt + 2mq.sinagt
nt?

(d)

Q.14 Asignal x(t) = sinc(ait) where o is a real constant

Q.15

sin(mx)

(sinc (x)=

time invariant system whose impulse

response h(t) = sinc(Bt), where B is a real

constant. If min (a, B) denotes the minimum of

o and B and similarly max (a, B) denotes the

maximum of a.and B, and K is a constant, which

one of the following statements is true about

the output of the system?

(@ It will be of the form K sinc(yt) where
v =min (a, B).

(b) Itwill be of the ksinc(yf) where Y= max{a., B).

(c) It will be of the form k sinc(auf).

(d) It cannot be a sinc type of signal.

[GATE-2008]

) is the input to a Linear

Let x(f) = rect (t—%) _(where rect (t) =1 for

4 4

< x<— i
5 x 5 and zero otherwise).



Then sinc(x) = , the Fourier Transformer

sin(mx)
X

of x(1) + x(—t) will be given by
0)

(a) sinc [ﬂ}

0)

(b) 2sinc (Z_n)

(c) 2sinc (2—&;] cos (%}
o). (o

(d) sinc (E)Sm (E)

Q.16 x(t) is a positive rectangular puise from
t=—1to t = +1 with unit height as shown in the

[GATE-2008]

figure. The value of j X (m)i2 do {where X()

is the Fourier transform of x()} is
x(f)

[GATE-2010]

Q.17 Let f(t) be a continuous time signal and let F(w)
be its Fourier Transform defined by

Flo) = [ fit)e ot
Define g(t) by
gl = [~ Fu)e™du

What is the relatignship between (t) and g(t) ?

(8) g(t)would always be proportional to f(t).

(b) g(t) wouid be proportional to f(t) if f(t) is an
even function.

(c) g(t)would be proportional to f(t) only if ()
is a sinusoidal function.

(d) g(t) would never be proportional to (t).

[GATE-2014]

Q.18 A function f(t) is shown in the figure.

fit)}

1/2
/ =712 ¢
—T2 0 /
-1/2

The Fourier transform F{w) of f(t) is
(a) real and even function of ®

(b) real and odd function of @

(c) imaginary and odd function of @
(d) imaginary and even function of ®

[GATE-2014]
Q.19 Assignal is represented by

1 It]<1
x(t)'{o ‘t|>1

The Fourier transform of the convolved signal

y)=x@x( ) is

(a) % sin(-;l)sin(Zm)

(©) 235 sin(2w)

d 2 st
(d) 72

[GATE-2014]

Q.20 Let x(t) and y(t) (with Fourier transforms X(f)
and Y(f) respectively) be related as shown in
the figure.

Then Y{(f) is
x(f)
1 n
t 210
2 0 2 ;
/. -1
1 1

(@) —EX(f/2)e‘j2“f (b) —EX(f/Z)ejz"’

© -X(f/2)e™  (d) -X(f/2)e7 2™

[GATE-2004]

Q.21 The Fourier transform of x(f) - %— and
a“ +cos“ o

2 2
of Y1) — (@ +cos“w) 5

' . The time domain
sin®

signal obtain by the convolution of x(t) and

y(t)is

(a) 5 sint (b) 5 cost

(c) 58(1) (d) 5u?)

Q.22 Following is the fourier transform plot of a signal.
What is the time domain signal for this plot?

(d) None

Statement for Linked Answer Questions (23 and 24):
The impulse response h(t) of a linear time-invariant
continuous time system is given by h(t) = exp(-21)
u(t), where u(t) denotes the unit step function.

Q.23 The frequency response H(w) of this system in
terms of angular frequency o, is given by, Hw) =

1 sin(m)

@ 1720 © =%
jo

© %o @ 2o

[GATE-2008]

Q.24 The output of this system, to the sinusoidal input
x(9) = 2cos(21) for all time ¢, is
(@ o0
(b) 295 cos (2t0.125mw)
(c) 29%5cos (2t-0.125n)
(d) 205 cos (2t-0.25m)

[GATE-2008]

Q.25 Letasignal a,sin (w,t+ ¢,) be applied to a stable
linear time invariant system. Let the
corresponding steady state output be
represented as a,F(w,t+ ¢,). Then which of the
foliowing statements is true?

(@) F is not necessarily a "sine" or "cosine"
function but must be periodic with @, = @,
(b) Fmust be a "sine" or “cosine" function with
a,=a,
(c) Fmust be a"sine" function with ®,= ®, and
¢1 = ¢2
(d) Fmust be a "sine” or “cosine” function with
0, =,
[GATE-2007]

Q.26 A rectangular puise train s(f) as shown in the
figure is convoived with the signal
cos?(4n x 108t). The convolved signal will be a

s(f)
1

o009 oo

t
je———} O
0.1 msec )

(@) DC " (b) 12 kHz sinusoid
(c) 8 kHz sinusoid  (d) 14 kHz sinusoid

[GATE-2004]



80 Numerical Data Type
T Questions

Q.27 The Fourier transform of a signal h(t) is
H(jo) = (2 cosw) (sin 2w)/0. The value of
h(0) is

[GATE-2012]

Q.28 x(f) = X(w)

5 -3 1 3
M [T kPdt=___

(@ [~ x(tedt is=___
(i) Zx(t) =

Q.29 A continuous, linear time-invariant filter has an
impulse response h(t) described by

forO0<st<
h(t) = 3 for . 3
0 otherwise

When a constant input of value 5 is applied to
this filter, the steady state output is .

[GATE-2014]
Q.30 For a function g(1), it is given that,

400
J gltle ®dt = we2¢ for any real value o. If

—o0

t +o0
yt)= Jg(’t)d’l:. then J y(t)dtis ___.

‘ ',,Q

T1. Consider a continuous time signal x(f) whose
Fourier transform is

[GATE-2014]

Try Yourself J

T2.

T3.

T4.

X(jo)and X(jo) = u(w) - u(o-2)
[Where u() is unit step signal]
The signal x(f) is
(@) realsignal
(b) complex signal
(c) purelyimaginary signal
(d) noneofthese
[Ans: (b)]
Let x(t) be a signal with its Fourier transform
X(jo). Suppose we are given the following facts.

1. x(t)isreal
2. x(ty=0fort<0

1% . i —(t!
3 ELRe{XUm)}e’“’dm:[tle

then a closed form expression for x(t) is

(b) e_ltl
(d) 2tetu(t)

[Ans: (d)]

(@) 2e~tu(t)
(c) te 2t (1)

The Fourier transform of a signal x () = €2 u(-t)
is given by

1 2
(a) 2-jo () 1-jo
1
© Jo-2 @ 2%e
: [Ans: (a)]
sint

— 2
Let g(f) = x(t) cos<t * r

Assume x(1) be real and X(jw) = 0, for lo| = 1.
The system function h(t) that will satisfy the
condition given below is

() ——= h() F—eg()

1 1 1
(a) -58(1') (b) 58(t—1)+§5(t+1)
© foos ' (OF (@) S0 xcos()
[Ans: (a)]

T5.

T6.

T7.

T8.

The Fourier transform F{et u(f)} is equal to

jl . Therefore, F{ - }is
1+ jonf 1+ jont
(@) euh (b) e’u(f)
) eu-n (d) efu-h

[Ans: ()]

The fourier transform of a function g(t) is given
by

w? +21
2 +9
(@) (1) + 2exp(-3|tl)

(b) cos 3wt + 21 exp(-3i)
{(c) sin 3wt + 7 coswt

(d) sin 3wt + 21 exp(31)

Glw) = , the function g(i) is

[Ans: (a)]

The Fourier transform of a conjugate symmetric
function is always

(@) imaginary

(b) conjugate anti-symmetric

{(c) conjugate symmetric

(d) real

N [Ans: (d)]

2a
a% +t?
(b) n e-2alol
(d) me2ae

is

Fourier tranfform of x(t) =

(a) zne—alml
(c) 2ne®

[Ans: (a)]

T9.

T10.

T11.

T12.

T13.

A signal is given as x(t) = 5 Sa (2t). The area of
its Fourier transform plot in frequency domain
is :

[Ans: (31.4)]

Which of the following transfer functions gives
a distortionless system

(b) 3&7/5%°
(d) 9 @? g5

(@) 3w e5e
(c) 3 giBe
[Ans:(c)]

The time domain response of a LTI system is
given as h(f) = cos t u(). ltis

(@) Statie (b) Casual
(c) Stable (d) Both band ¢
[Ans:(b)]
The final value of x(t) = [2 + e 3u(t) is
(@) 2 (b) 3
(c) e (d o
[Ans: (a)]

The transfer of differentiator has_____
magnitude

(a) constant
(c) nonlinear

(b) linear w.r.. time
(d) linear w.r.t. frequency

[Ans:(d)]



