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CHAPTER

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

A signal is such that x(f) = x(t + T,/2), it is also
given that it is even in nature. The Fourier series
expansion has

(a) absentsine term

(b) absent costerm

(c) only odd harmonics

(d) odd term of cos as X a, cos nw

Let x(f) be a periodic signal with fundamental
period Tand Fourier series coefficient of Re{x(t)}
(where Re denotes the real part of signal) is

a + 3 0 &~k
(@) % (b) — 5

a.+ay q 8=
() 5 (d) 5

If G(1) represents the Fourier transform of a signal
g(f) which is real and odd symmetric in time then
(@) G(f)is complex

(b) G(f)isimaginary

(c) G(f)is real

(d) G(f)isreal and non-negative

The amplitude spectrum of Gaussian pulse is
(@) uniform (b) asine function

(c) Gaussian (d) animpulse function

A signum function is

(a) zero fort greater than zero
(b) zero for t less than zero

(c) unity for t greater than zero
(d) 2u(t)-1

A function f(f) is shown in figure.
f(t)

r1/2
/ +T12 .
—TI2 /
-1/2

Q.7

Q.8
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The Fourier transform F(w) of (1) is
(a) realand even function of

(b) real and odd function of m

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

What is the autocorrelation function of a
rectangular pulse of duration 77

(a) Arectangular pulse of duration 2T

(b) Arectangular pulse of duration T

(c) Atriangular pulse of duration 2T

(d) Atriangular pulse of duration T

In connection with properties of the Fourier
transform, match List-I (Function of Time) with
List-1l (Spectral Density Function) and select
the correct answer using the code given below
the lists:

List-I

) = u(t IF)l
\_ ,
t
)

f(t) = Fo
B. ' 2.
o

f(t) = cos oyt

'F(w)
0

List-II

f(t) = sin wgt
F(o)
D. —%Cbo—»t 4. n n
0 !T‘O—!Uo—w
Codes:
A B C D
@1 3 2 4
)2 1 4 3
(c)1 3 4 2
d2 1 3 4
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Q.9 Match List-l (Operations on x(t)) with List-II
(X(w)/Fourier transform) and select the correct
answer using the codes given below the lists:

List- List-II
A. Time shift 1, jimX(m)mxw)S(m)
B. Time differentiation 2. &€7°0X(w)
C. Timeintegration 3. X(w-w)
D. Frequencyshift 4. (jw)"X)
Codes:

A B C D
@2 1 4 3
b)y2 4 1 3
()3 4 1 2
d3 1 4 2

Q.10 Match List-1 with List-l1l and select the correct
answer using the codes given below the lists:

List-1

Transmitter

Fourier series

Spectrum analyzer

Compression

List-Il

For displaying signals in frequency domain.

Provides more gain for low-level than for

higher-level signals.

3. Converts an information signal into a form
suitable for propagation along a channel.

4. Represents periodic functions as a series of

oow>

N —

sinusoids.
Codes:

A B C D
@1 2 4 3
bys3 4 1 2
)3 1 4 2
@1 4 2 3

Q.11 Asignal has Fourier series coefficients
C,=C,=C=80,=0C=C,=2

its power is
(@ O (b) 136
(c) 20 (d) 120

Q.12 The rms value of the periodic waveform e(t) shown
in figure is

coow packace P
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e(f
0
72
4l T I_ !
—Al----
3 2
a) = A b) .= A
(a) 5 (b) 3
1 5
_ — A
(© 3 A @ (g

Q.13 A deterministic signal x(f) = cos2nt is passed
through a differentiator as shown in figure.

U
2n dt

() ——

)

what is its output power spectral density?
1
(@) Z[S(f - +8(f+1)]

(b) %[S(f =1 +38(f)]

©) %[a(f) +8(F +1)]

(d) None of the above

Q.14 The Fourier transform of x(t) = 22812 is
a +
(@ 2me el (b) me 2l
(C) Tce—am (d) Tce—Zam
Q.15 Consider the signal defined by
A0t P
X0 /™ for [f<1
0 for |f>1
Its fourier transform is
2sin(w —10) j10 sin(w —10)
s 2 2 >
@ -0 S T
2sinm 100 2SINM
el
w-10 @ ®

Q.16 Determine the Fourier series coefficients for given
periodic signal x(t) is

x(t)

A

N I D

-T 0 T4 T2 T
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A . (mn A I
(a) j2nksm(§k) (b) n—jkCOS(EKJ

© i—ﬁsin(gkj (d) i—ﬁcos[gkj

Q.17 The Fourier series cofficients, of a periodic signal

K=o )
x(t) expressed as 2 ake/2"k”T are given by
K=—c0

a,=2-j1,a,=05+/0.2;a,=/2,a,=0.5-/0.2

a,=2+j1;anda, = 0; for |k| > 2

which of the following is true”?

(@) x(t) has finite energy because only finitely
many coefficients are non-zero

(b) x(t) has zero average value because it is
periodic

(c) the imaginary part of x(1) is constant

(d) the real part of x(1) is even

Q.18 Suppose we have given following information
about a signal x(1)
1. x(t)isreal odd
2. x(t)is periodic with T=2
3. Fourier coefficients C, =0, |n| > 1

1 B ot =1
4. §£|x()| =

The signal that satisfy these conditions
(@) ~2sinmt and unique

(b) V2sinmt but not unique

(c) 2sinmtand unique
(d) 2 sinmtbut not unique

Q.19 Let x(f) be a signal with its Fourier transform X(jw)
suppose we are given the following facts.
1. x(f)isreal.
2. x(f)=0fort<0.

17 . i _
3 - ot g = il
27t_J;}Re{X(/m)}e do =t|e

then a closed form expression for x(1) is
@) 2etu(d (b) el
(c) te2tu(t) (d) 2tetu(t)

Q.20 The Fourier transform G(w) of signal g(t) in figure
is given by

oo packsce VALY
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-1
1 0] ’ 0]
G) = — (" - joe -1)
(O]
What is the Fourier transform of g(-t-1)?

1 w . .
—[e7® + jme™” -1
(a) w2[ J ]

() €° ig[e’f‘” + joe ™ —1]
(O]

() %[e‘/‘*’ + joe™® +1]
®
o[ g#08i0 _ g-j0sjo
(d) —{—.
0} 2]

Q.21 Asignalis represented by

1 |t|<1
x(t)_{o It]>1

The Fourier transform of the convolved signal
W(t) = x(2t) = x(1/2).

4 4 .
(@) —23|n(%j (b) —Zsm(gj sin(2w)

(O] (O]
(©) izsinZw (d) izsin2m
® ®

Q.22 The energy density spectrum | G(f)|2 of a
rectangular pulse shown in the given figure is

9(t)

A

0 T t
(a) AT(S:?; Tj (o) (AT)Z(%)Z
©) (AT)Q(%J (d) AZ(S:?; Tj
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100 .
Q.23 Frequency spectrum of signall —23|n02(100t) is
T
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4. Compression in time domain results in
expansion of frequency spectrum and vice-

X(f) versa.
Which of the above statements is/are not correct?
(@ I (@ 1and3 (b) 2and 4
| | . (c) 3only (d) 2only
-100 100 . , .
() Q.25 Assertion (A): The Parseval’s theorem implies

Q.24 Consider the following statements:

superposition of the average powers.

Reason (R): The interpretation of the Parseval’s
theorem is that the total average power of the
signal x(f) can be found by squaring and adding

the heights of the amplitude lines in the spectrum

of the periodic signal x(1).

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both A and R are true but R is not the correct

explanation of A.
(c) Alis true but R is false.
(d) Ais false but R is true.

Q.26 Assertion (A): If two signals are orthogonal they
will also be orthonormal.

-100

100

Reason (R): If two signals are orthonormal
they also will be orthogonal.
(a) Both A and R are true, and R is the correct

1. With the increase in signaling rate, the width
of each pulse is reduced.

2. A signal can be band limited or time limited
or both band limited and time limited

explanation of A.
(b) Both A and R are true, but R is not a correct
explanation of A.

(c) Alstrue, but R is false.

simultaneously.

3. Differentiating the signal in time domain is
equivalent to multiplying its Fourier transform
by (j2p1).

m Fourier Analysis of Signals, Energy and Power Signals

(d) Alis false, but R is true.

1. (d) 2. (a) 3. (b) 4. (c) 5. (d) 6. (c) 7. (c) 8. (b) 9. (b)
10. (o) 11. (b) 12. (d) 13. (d) 14. (a) 15. (a) 16. (c) 17. (a) 18. (b)
19. (d) 20. (b) 21. (b) 22. (b) 23. (d) 24. (d) 25. (a) 26. (d)
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Fourier Analysis of Signals, Energy and Power Signals

[ 1. JC)

x(1) = x(f+ %J

where T is fundamental period.
= x(f) is half wave symmetric,
it consists of only odd harmonics. (1)
Also, x(1) is even, thus contains only cosine terms
..(2)

.. x(t) contains only odd cosine terms.

x(t) = Y, a,cosnw, n=odd.
n=0

EN e

x(f) ¢«—— a,

x(t) = Rx(0) + I, (x(1))
xX'(t) = Rx() =1, (x(1)

x(t)¢«—— a,

3. [

Function, g(f) Fourier Transform, G(f)
Real and odd

Real and even

Imaginary and odd
Real and even
Imaginary and odd Real and odd

Imaginary and even | Imaginary and even

KN ©

Amplitude spectrum of Gaussian pulse is
Gaussian.

[ 5. JC)

1 t>0
Sgn(t) = -1 t<0

Sgn(t) = 2u(t) -1

6 IO
Signalisodd,  x(f) = —x(-t)
Signal is half symmetric

x(f) = x(l‘+%)

.. contains odd harmonic.
Signal f(t) is real and odd,
- F(w) isimaginary and odd.

EA ©

Autocorrelation,

R(t) = /(1) ® f(-t)

[ f0)-f(=T) at
i.e. convolution with the inverted version of signal
itself.

fit) f(-t)

A ® A

KN ©

Fle@u(t)] = ——e a
FLu(t] = @)+ —
jo
Flcosmyt] = nd(0—wy) + d(w + 1)
Flsinwyf] = jr[d(w—0y) —d(m + 0,)]

0. [B)

Operation x(t) X ()/Fourier transform
e Time shift x(t-t)) 670 X(w)
o Time differerentiation ') (Jo)" X(w)

at”
t

[ @ LX)+ X(0)5(0)
jo

x(t) g/t

¢ Time integration

e Frequency shift X(w-0g)
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[ 15. [8)

_U
]
=
@
I

n_,JC'_T f e et
C 2| +|Cz| +|C1| |C—1| +|CO|2
=224224824+824+02=136

Voo = [T [ (foyyat
rms —T/2
1[40 aA
o _ 1.
oy [ ]o foore
2 o l‘_3A2T+16A2.1 N
™OT| 4 TP 316x4
2 - w34 1] - 2.0 o
s 14 12 12
Vms = A §
6
[ 13. [JC)
Sy = S(0)-|H) =
_ Jo _jenf _
Hw) = o 2;m
2
Hol? = £ =¢
Hof = <=
S(f) = Lo[8(F—1)+5(F+ )]
2 Also,
f2
Sy(f) = E-[S(f—1)+6(f+1)] -
We know.
f2-8(f=1) = (+97-8(f -
=

Po8(f+1) = (=1)2-5(f +1)

So(f) = %(8(f—1) +8(f +1))
[ 14. [B)
1| 2a
© a’+ o’

Using duality property

2a ol

s > 2ne ol
as +t

= 2ne
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Xw) = J'x(t)e‘/“”dt
X(t) = e || <1
0 |1‘|>1
1 . .
X(0) = j /10t g7ty
-1
—j(0=10) _ ,j(0-10)
X(©) = e e
—j(m—10)
(0-10) _ j(w-10)
X(@) = ol 9-e ]
2j(—-10)
X(w) = 2sin(w—10)
w—-10
T/2
a,= = [ x(t)-coskagtat
T 1
o TJ2
b= = j x(t)-sinke, t ot
T 3
o T/4
a,= = [ Acosk, tat
T 34
T/4
- %-2 jcoskm tat
T 0 0
4A 1
e sinko t
o
2n
0= 7
4A 1 ( 27'5 T
a = —: sinf kK-—-—
T 2n T 4
k-2
7
A
= —sin| =k
% nk I (2 J
T/4
b = = J' Asinko t=0
—T/4
1 7}2
a, = — Adt
° 7——772
T4
1 At A
-~ [Ag=2.L-2
%o T_Jm T2 2
x(f) = é+ S %sm Tk
2 Tomk 2

)
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Fourier coefficient,

EA @

a,=2-j1
a, =2+ 1
= a, = aig
a,=05-/0.2
a,=05+/02
= a, = af‘]
Thus, x(t) is real.
Energy,
2 2
[r@fat = T-3|C,|
2
= TX|ad
= T5+5+4+0.29 +0.29)
= 1458T

For periodic signal, Tis fixed,
Hence energy is finite.

[ 18. )

x(f) _ 2 Cnejnwol

e
Since, c,=0
Inl>1 n>1and n<-1.

x(f) = Cy+ CeM™ oo

Also, x(1) is periodic with period ‘2.

ST 2
x(f)isodd, ¢ = -c,,¢,=0
Also, power = 1
As per parsvell’s theorem,

772
1 2 2
2 f |x(t)| at = 2|Cn| =1
T
-T/2
2 2
o +le|” =
- o =
T2
Thus, x(f) = 2¢, sinmt

x(f) = 2><isinm‘

J2
N x(f) = 2 sinmt

oo packsce VALY
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The signal that satisfies these conditions is not
unique, as x(f) = /2 sinmt will also satisfy these

conditions.

[ 19. )

R SN
xm—ELWMBM

= Real(x(n) = 2t|e’"
Since, x(t) = 0, t<0
= x(f) = 2tet t>0
_2te! = 0, t<0
= x(f) = 2tetu(d)
[ 20. [
9(f) «—— Glo)

g(-t) < G(-w)
As, t—t+ 1

g(-t-1)¢—— G(-m) e/®

We know, G(w) =

Gl-wje® = —5(1+ jo-€°)

EN ®






