Addai247

“If you can think, you can
Achieve”
So start thinking..

TO

Renu Raj Garg
M.Tech (VLSI Design)
13 Year of Teaching
Experience
Worked 10 Year in NTRO




GATE 2024

' A" Batch

e s
=s] Communication System
y PROBLEMS FROM AM &

" DSB-SC. SSB-SC MODULATION

ECE




Use Code Y505 | Communications for GATE 2024

Chapter-1
Analog Communications

In today'’s lecture we will cover the following Topis :

1. Double Side Band (DSB-5C) Modulation and Demodulation
2. Single Side Band (S5B-5C) Modulation and Demodulation

3. Percentage Power Saving in All Amplitude Modulations

4. Problems from All Amplitude Modulations (AM/DSB/SSB)
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Generation of Double Side Band (DSB-SC

Balanced Modulator

) m(t) AM
m U Modulator
] [
Oscillator

-m(¥)

-m(t) AM
Modulator

=







Use Code Y505 | Communications for GATE 2024

. | (#
Generation of Double Side Band (DSB-SC) l

Ring Modulator
-l

/) 2 Jil
| )
m(t)
>

c(t)




Use Code Y505 | Communications for GATE 2024
Mo je In /m evd chcJJr‘w,

Demodulation of Double Side Band (DSB-SC

OVW”'“’I C ‘, Multiplier Low - Pass Filter
T o#-s¢ X = -

mig)d, o0 4
Local Carrier

r 4
N\’ | Local Oscillator

c)=P m( ,(’H(P)






Use Code Y505 | Communications for GATE 2024

J oFe
Single Side Band (SSB-SC) Modulation = OW//M“'IJ__ A 4
l(( -:',1/ M = Fm

M f’g"‘lws
















Use Code Y505 | Communications for GATE 2024

Generation of Single Side Band (SSB-SC U yD
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Generation of Single Side Band (SSB-SC
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% Power Savings :
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Problems Discussion :

|GATE - EC - 2014
N Consider sinusoidal modulation in an AM

system. Assuming no over modulation, the
modulation index (u) when the maximum

and mimimum values of the envelope,
respectively, are 3 Vand | V, 18 ~==--—--- .
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Problems Discussion :

|GATE - EC1 - 2015]

8. In the system shown 1n Figure (A), m(t) 1s a
low-pass signal with bandwidth W Hz. The
frequency response of the band-pass filter

H(f) 1s shown in Figure (B).If it 1s desired

that the output signal z(t) = 10x(t), the
maximum value of W (in Hz) should be
strictly less than

x(f) = m(t) - cos(2400xz) , - p(1) =10x(t) + x* (1) 2(t)
- -ﬁher

H(f)

-1700 =700 0 700

1700 f{Hz)
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Problems Discussion :

|GATE - IN - 2004]
13. Due to an amplitude modulation by a sine
wave. 1f the total current in the antenna

increase from 4A to 4.8 A the depth of
modulation 1n percentage 1s

(A) 93.8 (B) 80.1

(C) 90.1 (D) 20.2
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Problems Discussion :

|GATE - EC - 2008
14. Consider the amplitude modulated (AM)

signal A cosm f+2cosm, fcosm t. For
demodulating the signal using envelope
detector, he minimum value of A4_ should be

(A) 2 (B) |
(C) 0.5 (D) 0
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Problems Discussion :

|GATE - EC - 2010}
16. Suppose that the modulating signal 1s m(t) =

2cos(2nf t) and the carrier signal is
x (t)=A cos(2nf t). Which one of the

following 1s a conventional AM signal
without over — modulation?

(A) x(t)= A m(t)cos(2nf 1)
(B) x(1)= A [1+m(t)]cos(2nf 1)

(C) x(t)= A cos(2nf.t)+ %ﬁ-m(t)cos(lrgf'l)

(D) x(t)= A cos(2nf, t)cos(2nf 1)
+ A sin(2nf t)cos(2nf 1)



Use Code Y505 | Communications for GATE 2024

Problems Discussion :

|GATE - EC - 2004]
33. Consider a system shown in fig. Let X(f) and
Y (1) denote the Founer transforms of x(t) and
v(t) respectively. The ideal HPF has the cut-
off frequency 10 KHZ.

-3 -] ] 3 -

The positive frequencies where Y(f) has
spectral peaks are

(A) | KHZ and 24 KHZ

(B) 2KHZ and 24KHZ

(C) | KHZ and 14 KHZ

(D)2 KHZ and |14 KHZ
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Problems Discussion :

|GATE - EC - 2000]
The amplitude modulated wave form s(t) =

A[l+K m(r)|cosm it i1s fed to an ideal
envelope detector. The maximum magnitude
of K _m(t) is greater than 1. Which of the

following could be the detector output?

(A) Am(r)
(B) A°[1+ K m(1)]

(C) [4 |l + kam(r)”
(D) A |1+ K, m(t)|

56.
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Problems Discussion :

|GATE - EC - 2004]
63. An AM signal 1s detected using an envelope

detector. The carner frequency and
modulating signal frequency are | MHz and 2
KHz respectively. An appropnate value for
the time constant of the envelope detector 1s

(A) 500 usec (B) 20 usec
(C) 0.2usec (D) 1 usec
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Problems Discussion :

|GATE - EC - 2014|
In the figure, M (1) 1s the Founer transform of
the message signal m (1) where A = 100 Hz
and B =40 Hz. Gaiven v (t)=cos (2 f1t)and
w(t)=cos (2m(f. + An), where f. > A. The
cutoff frequencies of both the filters are {..

M(f)

1

f

-A -B B A

Filter & Filter
wi(t)

The bandwidth of the signal at the output of
the modulator (1n Hz) 18 «eeeee- .

m(t)

bru
v(t)




Use Code Y505 | Communications for GATE 2024

Problems Discussion :

IGATE - EC - 2009
111. For a message signal m(t) = cos(2nf ) and

carrier of frequency [, which of the

following represents a single side-band (SSB)
signal?

(A) cos(2nf, t)cos(2nf 1)
(B) cos(2nf 1)

(C) cos[2n(f + f, )]
(D) [1+cos(2nf, t)|cos(2nf 1)
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