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CHAPTER-15 

COMMUNICATION SYSTEMS 

1.   What is meant by communication? 
Ans:  Communication refers to the 
transfer of information or message 
from one point to another in an 
understandable form. 
2. Draw the block diagram of a 
communication system.    
Ans:  

 
 
3. Which are the two basic modes of 
communication? 
Ans:   There are two basic modes of 
communication: 

i) Point-to-point mode  
ii) Broadcast mode 

In point-to-point mode of 
communication, communication takes 
place between a single transmitter and 
a single receiver. 
Eg:  Telephony 
In broadcast mode, there are a large 
number of receivers corresponding to a 
single transmitter. 
Eg:  Radio and Television 
broadcasting. 

4. What is a transducer? 
Ans:  Any device that converts one 
form of energy in to another is called a 
transducer. 
Eg:  Microphone, Loud speaker, LED, 
photodiode etc. 
5. What is signal? Which are the two 
different types of signals? 
Ans:  Information converted in to 
electrical form and suitable for 
transmission is called signal. 

               Signals are of two types 
(a) Analog signals: They are the 

continuous variations of voltage 
or current. 

Eg :- Sound and picture signals in 
TV are analog signals. 

(b) Digital signals: Digital signals 
are those which can take only 
discrete stepwise values. 
      Several coding systems like 
BCD (Binary Coded Decimals) 
ASCII (American Standard 
Code for Information 
Interchange) are used in digital 
communication. 

6.  What is meant by noise in 
communication? 
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Ans: Unwanted signals that tend to 
disturb the transmission and 
processing of message signals are 
called noise. 
7.  What is a transmitter? 
Ans: Transmitter is an electronic 
device which makes the signals 
suitable for transmission through a 
channel and subsequent reception. 
8.  Define channel. 
Ans:   Channel is the physical medium 
that connects the transmitter and 
receiver. 
          A channel may be in the form of 
wires or cables or it may be wireless. 
9.  What is a receiver? 
Ans:  It is the device which separates 
the message signals from the received 
signal (modulated wave). 
10.  What is meant by attenuation?  
Ans:  The loss of strength of a signal 
while propagating through a medium is 
known as attenuation. 
11. What is meant by amplification of 
the signal? 
Ans:  Amplification is the process of 
increasing the amplitude of the signal 
using an electronic circuit called the 
amplifier. 
           Amplification is necessary to 
compensate for the attenuation of the 
signal in communication systems. 
12.  Define range  
Ans:  It is the largest distance between 
a transmitter and destination up to 
which signal is received with sufficient 
strength. 
13.  Define modulation? 
Ans: Modulation is the process of 
superimposing low frequency signal 
on a high frequency carrier wave. 
14.  Define demodulation? 

Ans:  The process of separating the 
low frequency signal from the 
modulated wave is known as 
demodulation or detection. 
15.  What is a repeater? 
Ans:  A repeater is a combination of a 
receiver and a transmitter.  
         A repeater picks up the signal 
from the transmitter, amplifies it and 
retransmits it to the receiver sometimes 
with a change in carrier frequency.  
Eg: A communication satellite is a 
repeater station in space. Mobile 
towers are examples of repeaters. 
16.  Define band width 
Ans: Bandwidth refers to the 
frequency range over which an 
equipment operates or the portion of 
the spectrum occupied by the signal. 
17.  Explain what is meant by band 
width of signals? 
Ans:  For speech signals, frequency 
range 300Hz to 3100Hz is adequate. 
Therefore, speech signals requires a 
band width of 3100Hz-
300Hz=2800Hz. Thus telephonic 
communication requires a band width 
of 2800Hz. 
           To transmit music a band width 
of 20 kHz is required. 
           For transmission of pictures 
(video signals) a band width of 4.2 
MHz is required. 
           A TV signal contains both 
voice and pictures. So it requires a 
band width of 6 MHz. 
18.  Explain what is meant by band 
width of transmission medium. 
Ans:  Coaxial cable offers a band 
width of 750MHz. 
          Communication through free 
space using radio waves takes place 
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over a wide range of frequencies: a few 
hundreds of KHz to a few GHz. 
Optical communication using fibres 
is performed in the frequency range of 
1 THz to 1000 THz (microwaves to 
u.v.). 
        An optical fibre can offer a band 
width of excess of 100 GHz. 
[1 tera Hz=1012Hz]  
19.   Give the frequency bands used in 
various important wireless 
communication systems. 
Ans:  The table below gives the 
frequency bands used in different 
wireless communications. 

20.  Which are the three different 
modes of transmission of 
electromagnetic waves? 
Ans:  The three different modes are:   

i) Ground Wave Propagation 
ii) Sky Wave Propagation      
iii) Space Wave Propagation 
21.  Explain ground wave 
propagation? 
Ans:  The AM radio waves which 
propagate from one point to another 
following the surface of earth are 

called ground waves or surface 
waves. 
             The ground wave 
propagation is used only at low 
frequencies about 540kHz to 
1500kHz. The ground wave 
propagation is possible up to 
1500kHz ( or wavelength greater than 
200m) 
              The AM band which can be 
sent as ground waves is called 
medium waves(MW). 
 
 
 

22. What are the properties of ground 
waves? 
Ans:  Ground waves have longer 
wavelength. So they have high 
diffraction and low attenuation. 
23.  Ground wave propagation does 
not take place to a very large distance. 
Why? 
Ans:  In ground wave propagation the 
intensity of the signal falls with 
distance due to absorption from the 
ground. So, ground wave propagation 
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does not take place to a very large 
distance. 
24.  High frequency waves cannot be 
sent as ground waves. Why? 
Ans:  Because of low diffraction and 
high attenuation, high frequency 
waves cannot be sent as ground 
waves. 
25.  Explain sky wave propagation? 
Ans:  The propagation of radiowave 
(AM) signals from one point to 
another via reflection from the 
ionosphere is known as sky wave 
propagation. It is mainly used for 
long distance radio communication. 

 
 
 In sky wave propagation a frequency 
range of 2 MHz to 30 MHz is used. 
This region in AM band is called 
short wave band (SW). 
           The refractive index of 
ionosphere is less than that of free 
space. So the transmitted waves 
suffer total internal reflection at the 
ionosphere and are reflected back. 
There is a maximum value for 
frequency above which no total 
internal reflection takes place. This 
frequency is called critical frequency. 
Critical frequency is given by  
           fc    9(Nmax)1/2  
Nmax is the maximum electron density 
of the ionosphere (per m3) 

26.  What is meant by skip distance 
in ionospheric communication? 
Ans:  It is the shortest distance from 
the transmitter at which a sky wave of 
fixed frequency will be returned to 
earth. 
27.  Explain space wave 
communication? 
Ans:  In space wave communication 
the high frequency wave travels in a 
straight line, directly from the 
transmitter to the receiver. 
   Waves of frequency greater than 30 
MHz are sent as space waves. The 
frequency modulated TV signals are 
transmitted in space wave mode. 
   For the transmission of signals to 
the far away stations, either repeating 
stations(repeaters) or satellites are 
used. 
28. What is meant by LOS 
communication? 
Ans:  Space waves depends on line of 
sight conditions. They are limited in 
their propagation by the curvature of 
earth. So space wave communication 
is called line of sight communication. 
29.  Derive the relation between the 
range and height of the antenna in 
space wave mode. 
Ans:   
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From the right triangle BCD,  
2 2 2

2 2 2

2 2 2 2

2 2 2 2 2

2

CD h d (1)
Againfromright triangle ACD,

(R h) R CD
(R h) R h d
R 2Rh h R h d
d 2Rh

d 2Rh

      


  

   

     

 

 

 

 
30.  What is the maximum line of sight 
distance between two antennas? 
Ans:   

Let hT and hR be the height of the 
transmitter and that of the receiver. 
Then the maximum line of sight 
distance is given by, 

    M T Rd 2Rh 2Rh    
31. What is the expression for the area 
covered by the signals in terms of the 
height of the antenna? 

Ans:  Area covered, A= 2d  

                                                 =π2Rh 
32.  What is modulation? 
 
Ans: The process of superimposing 
low frequency signal on a high 
frequency carrier wave (e.m. wave) is 
called modulation. 
33. What is the necessity of 
modulation? 
         Or 
    What is the need of modulation? 
Ans:  Modulation is necessary because 
of the following three reasons: 

1. To reduce the height of the 
transmitting antenna 
          For the effective transmission 
of a wave, the antenna should have 
the minimum height of ¼ th of the 
wave length of the signal. But audio 
signals have very large wavelength. 
So antennas of several kilometers 
height are required for their 
transmission. Constructing such 
large antennas is practically 
impossible. If we modulate the 
baseband signal with a high 
frequency e-m wave, the 
wavelength becomes small. 
Therefore, antennas of only several 
meters’ height are required. 
2. To increase the effective power 
radiated by an antenna. 
         Effective power radiated 

2

P    



 
 = length of the antenna. 
 The power radiated for long 
wavelength baseband signals will be 
small. But if we modulate the signal 
with high frequency e-m wave, the 
effective power radiated will be 
high.  
3. To avoid mixing up of signals 
from different transmitters. 
          If the baseband signals from 
different transmitting stations are 
sent without modulation, then there 
is a high chance of superposition. 
This is because signals from 
different stations will have nearly 
the same frequency. But if we 
modulate the signals from different 
transmitters using e-m waves of 
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different frequencies, the chance of 
superposition can be avoided. 
34.  What are the different types of 
modulations? 
          Analog signals can be 
modulated in two different ways. 

1. Continuous wave modulation 
(carrier wave is a continuous 
wave) 

2. Pulse wave modulation         
(carrier wave is a super wave) 

Continuous wave modulation is 
again divided into 
(i) Amplitude modulation 

(AM) 
(ii) Frequency modulation 

(FM) 
(iii) Phase modulation (PM) 
Pulse wave modulation is again 
divided into 
(i) Pulse amplitude modulation 

(PAM) 
(ii) Pulse width modulation 

(PWM) or Pulse duration 
modulation (PDM) 

(iii) Pulse position modulation 
(PPM) 

35.  Define amplitude modulation 
Ans:  In amplitude modulation 
the amplitude of the carrier wave is 
varied in accordance with the 
signal. But the frequency and 
phase are kept constant. 
 

 
 

36.  Define frequency modulation. 
Ans:  In frequency modulation 
the frequency of the carrier wave is 
varied in accordance with the 
signal. But the amplitude and the 
phase of the carrier wave are kept 
constant. 
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37.  Obtain the expression for an 
amplitude modulated wave.Give 
expressions for side band 
frequencies. 
Ans:  Let c(t)=Acsinωct represent 
carrier wave and 
                   m(t)=Amsinωmt 
represent the modulating signal. 
  Then the modulated wave can be 
written as  
  cm(t)=(Ac+Amsinωmt)sinωct 

        =Ac(1+ m

c

A
A sinωmt) sinωct 

           =Ac(1+µ sinωmt) sinωct 

 Where µ= m

c

A
A is called the 

modulation index. 
[ In practice, µ is kept ≤ 1 to avoid 
distortion] 
cm(t)= Ac sinωct+ µ Acsinωmt sinωct 
   = Acsinωct +  

cA
2


[cos(ωc- ωm)t - cos(ωc+ ωm)t] 

 
 
 
 
 

cm(t) = Acsinωct 

        + 
cA

2


cos(ωc- ωm)t  

              - cA
2


cos(ωc+ ωm)t 

 From the above equation it is clear 
that the amplitude modulated wave 
contain three frequencies ωc, ωc- 
ωm and ωc+ ωm.  
Side Band Frequencies 
The frequencies ωc- ωm and ωc+ 
ωm are called the lower side band 
frequency and the upper side band 
frequency. 
 
 
 
 
 
 
 
 
 
 
38.  Draw the block diagram of an 
amplitude modulator 
Ans:  

The block diagram of a simple 
modulator for obtaining an AM 

signal is given below. 
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39.  Explain the production of 
amplitude modulated wave. 
Ans:  Input of the square law 
device is 
   x(t)= Amsinωmt +Ac sinωct 
The square law device is a non-
linear device and the output is of 
the form y(t)=Bx(t)+C(x(t))2,B 
and C are constants. 
y(t)= B[Amsinωmt +Ac sinωct] 
      +C [Amsinωmt +Ac sinωct]2 
      =BAmsinωmt +BAc sinωct 
 +C[Am2sin2ωmt +Ac2sin2ωct 
+2 AmAc sinωmt sinωct] 
=BAmsinωmt+BAcsinωct+

2 2 cm
m c

m c c m c m

1 cos2 t1 cos2 tC[A A
2 2

12A A (cos( )t cos( )t)]
2

        
   

      
 

 
 
 

= BAmsinωmt+BAcsinωct +
2 22 2

c cm m
m c

m c c m m c c m

CA CACA CA cos2 t cos2 t
2 2 2 2

CA Acos( )t CA Acos( )t

    

   
 

The output of the square law device 

contains one dc term, 2 2
m c

C (A A )
2

  

and sinusoids of frequencies ωm, 2ωm, 
ωc, 2ωc, ωc- ωm and ωc+ ωm. As the 
signal is passed through a band pass 
filter dc and the sinusoids of 
frequencies ωm , 2ωm, 2ωc are rejected 
and the frequencies ωc, ωc- ωm and 
ωc+ ωm are retained. Therefore the 
output is an AM wave. 
The output of the modulator is given 
to a power amplifier which provides 
the necessary power for the signal and 
is fed to the antenna. The block 
diagram of the transmitter is given 
below 
 
 
 

 
40.  Draw the block diagram of a 
receiver 
Ans:   
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41.  Explain the process of Detection 
(Demodulation) of the AM Wave 
Ans:  The antenna receives the 
modulated signal and then it is 
amplified after which its frequency is  
lowered by IF stage. Then it is sent 
through the detector, where the 
carrier wave is separated from the 
signal and the signal is amplified to 
the required value. 
 
42.  Draw the block diagram of the 
detector. 
Ans:  The block diagram of a 
detector for an AM signal is given 
below 

 
The negative half cycles of the AM 
wave are rectified or filtered by the 
rectifier and the envelope detector 
eliminates the RF component (high 
frequency carrier) and the original 
signal is detected. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
      
 

 

 

Problems 

1. A message signal of frequency 
10 kHz and peak voltage of 10 
volts is used to modulate a 
carrier of frequency 1 MHz and 
peak voltage of 20 volts.  
 Determine  
(a) modulation index 
 (b) the side bands produced. 
 

2. A TV transmitting antenna is 
81m tall. How much service area 
can it cover if the receiving 
antenna is at the ground level? If 
the population density at that 
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place is 1000 per km2 , then how 
many people can receive this 
broadcast? 
 

3. A carrier wave of peak voltage 
12V is used to transmit a 
message signal. What should be 
the peak voltage of the 
modulating signal in order to 
have a modulation index of 
75%? 

 
4. For an amplitude modulated 

wave, the maximum amplitude is 
found to be 10V while the 
minimum amplitude is found to 
be 2V. Determine the 
modulation index, µ. 
What would be the value of µ if 
the minimum amplitude is zero 
volts? 

5. What is the approximate band 
width and upper limit of band 
width of a coaxial cable system?                           
                    

6. A 20 kHz base band signal is to be 
transmitted over a long distance. 
Comment on the size of the 
antenna required for this purpose.   
                              
 
 

 


