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Communication Systems 
 

 
 

1. What does the LOS communication mean? Name the types of waves that are used for this communication. 
Which of the two – height of the transmitting antenna and height of receiving antenna – can affect the 
range over which this mode of communication remain effective? 

2. A message signal of 15 kHz frequency and peak voltage 6V is used to modulate a carrier frequency of 1 MHz 
and peak voltage 15V.Calculate (a) modulation index (b) the sidebands produced. 

3. Define the term ‘modulation index’ for an AM wave. What would be the modulation index for an AM wave 
for which the maximum amplitude is ‘a’ while the minimum amplitude is ‘b’? 

4. A low frequency message signal is superimposed on a high frequency  wave. What is the process called? 
Why is the process essential? Explain the process using a block diagram. 

5. Distinguish between ‘point to point’ and broadcast communication modes. Give one example of each. 
6. Represent message signal, carrier wave, FM wave and PM wave in a diagram. 
7. What is space wave propagation? Which two communication methods make use of this mode of 

propagation? If the sum of the heights of transmitting and receiving antenna in line of sight of 

communications is fixed at h, show that the range is maximum when the two antennas have a height 
h
2  

each. 
8. Draw the block diagram of a typical radio transmitter. Mention the function of each device show.  
9. Why is frequency modulation preferred over amplitude modulation for transmission of music? 

10. What is the frequency band used for FM broadcast? 
11. Explain the function of modem in data communication. 
12. Draw a diagram to show the distance up to which the signal from a TV tower can be received on earth. 

Obtain an expression for the distance. 
13. What is the purpose of modulating a signal in transmission?  
14. By means of a diagram, show that taller the transmission tower more will be the range. 
15. Calculate  the length of dipole antenna for a carrier wave of frequency 1.2 x 109 Hz. 
16. The LOS communication from a TV tower can be received on ground up to a distance of 30 km. Suggest a 

method to receive the programmer at a distance of 31 km from the tower.  
17. What is modulation? Explain the need of modulating a low frequency information signal. 
18. Distinguish between a transducer and a transponder.  
19. A T.V. tower has a height of 71 m. What is the maximum distance up to which T.V. transmission can be 

received? Given that the radius of the earth = 6.4 x 106 m. 
20. Which of the two; ground wave propagation and sky wave propagation has  

(i) higher value of range 
(ii) larger frequency of carrier waves 
(iii) accommodation for greater number of channels? 

21. Suggest a possible communication channel for transmission of a message signal which has a bandwidth of 5 
M Hz. 

22. Describe the role of modulator, repeater and amplifier in a communication system. 
23. A transmission antenna at the top of a tower has a height of 36 m and the height of receiving antenna is 49 

m. What is the maximum distance between them for satisfactory communication in LOS mode ? (Radius of 
earth = 6400 km). 

24. Write any four factors which affect the design of a communication system. 
25. Draw a plot of variation of amplitude versus  for an amplitude modulated wave. Define modulation index. 

State its importance for effective amplitude modulation. 
26. What is the process of recovery of a message signal from a modulated signal called? Describe the process 

using a block diagram. 
27. A 12 kHz message signal with peak voltage 20 V is used to modulate a carrier wave of frequency 12 MHz 

and peak voltage 30 V. Calculate the (i) modulation index (ii) side-band frequencies.  
28. What is sky-wave and ground-wave propagation of radio-waves? Why is communication over larger 

distance not possible using ground wave propagation? 
29. What is e-communication? 



www.physicsbeckons.wordpress.com 

Physicswithikgogia                                                                                                                                 Page 2 
 

30. The ratio of the carrier frequency used by two radio stations A and B is 2:1. What is the ratio of the lengths 
of the dipole antenna used by the two stations? 

31. Write three basic constituents of a communication system. 
32. Give one basic difference between a dipole antenna and a dish antenna. 
33. Write three different methods of modulation used in transmission systems used to transmit analogue 

signals. How do they differ from each other? 
34. A ground receiver station is receiving a signal at (a) 5 MHz (b) 100 MHz transmitted from a ground 

transmitter at a height of 300 m at a distance of 100 km from the receiver. Identify whether the signal is 
coming via space wave or sky wave propagation or satellite transponder. Given Radius of earth = 64000 km; 
Nmax of ionosphere = 1012/m3. 

35. Name two different types of antenna used in communication systems. Give one important difference 
between the two. 

36. What is an antenna? Give a relation between the length ‘l’ of an antenna and the frequency  of the carrier 
wave used. 

37 Name three different types of modulation used in transmission of digital signals.  
38. Calculate the population covered by a 100 m high TV tower with a population density of 1000 persons per 

square km around it. 
39. What characteristic property of the digital signal makes it difference from an analogue signal? 
40. What type of modulation is used for TV broadcast? 
41. Is it necessary for a transmitting antenna to be at the same height as that of receiving antenna for line of 

sight communication? 
A TV transmitting antenna is 81 m tall. Calculate the area (in square km) that it can cover when erected at 
ground level. 

42. Represent PAM; PWM and PPM by means of a diagram. Is it analogue or digital mode of communication? 
43. Out of the following, identify the frequency which will be suitable for beyond the horizon communication 

using sky waves and ground wave. 
10 kHz, 10 MHz, 1 GHz, 1000 GHz. 

44. A carrier wave with peak voltage 20 V 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 60%? 

45. Name the type of communication systems according to the mode of transmission.  
46. What is sky wave transmission? 
47. Name the type of communication in which the signal is discrete and binary coded version of the message or 

information.  
48. Give anyone difference between FAX and e-mail systems of communication.  
49. Represent the modulating signal, carrier wave and amplitude modulated wave diagrammatically.  
50. Distinguish between frequency modulation and amplitude modulation. Why is FM signal less susceptible to 

noise than AM signal? 
51. Write three different modes of line communication. 
52. What is the function of copper mesh in a co-axial cable? 
53. A twisted pair of lines is preferred to parallel line wires for communication. Why? 
54. What is the working principle of optical fibre? Give the relation between acceptance angle and the 

refractive indices n1 (of the core) and n2 (of the cladding). 
55. What is the advantage of using optical fibres for communication? 
56. Two carrier waves have frequencies v0 and 3 v0. What is the ratio of the lengths of dipole antenna required 

for the two carrier waves.  
57. Why repeater stations are needed in guided medium transmissions? 
58. Long distance radio broadcasts use short waves bands. Why? 
59. Explain, why TV transmission towers are usually made high? 
60. Why the transmission of TV signals is possible only through space waves? What method is employed to 

increase the range of TV transmission? 
61. What is the range of frequencies which are reflected by ionosphere? 
62. Why ionospheric layers exist only at intermediate heights above the surface of earth? 
63. What does LOS communication stand for? Give three communication systems that use LOS communication. 
64. List different modes of propagation of signals using em waves. Give their frequency range. Represent the 

same in a diagram. 
65. Why base band signals are not transmitted directly? List any two reasons. How are these problems solved in 

actual practice? 
66. Name the parameters of the modulated waves controlled by message or information signals.  
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67. Represent the variation of power carried by a signal with wavelength of the carrier signal.  
68. Why different radio stations use carrier waves of different frequencies? 
69. State three characteristics of a pulse. Represent the characteristics in a diagram. 
70. List three different types of pulse modulation used in digital broadcast. 
71. Draw a block diagram to show a simple amplitude modulator. Briefly describe the working of the modulator 

using the diagram. 
72. Draw a block diagram of a radio transmitter. Briefly describe how the message is transmitted. 
73. Draw block diagram of a simple radio receiver. Briefly describe the function of various parts of the receiver. 
74. What is demodulation? Draw block diagram of a detector for an AM signal. Briefly describe how the 

detector works. 
75. A modulating signal Am sin m t is superimposed on a carrier wave represented by Ac sin c t. Describe 

mathematically the various frequency components contained in the output if the two waves are passed 
through a square law device. Which of these components are retained for transmission by a band-pass 
filter? What are the sideband frequencies in the modulated signal? 

76. A certain radio station uses carrier wave of frequency 1590 kHz produced by an inductor of 1 µH connected 
to a capacitor of capacitance C. Calculate C. 

77. What is the frequency limit used for ground wave propagation? 
78. A carrier wave Ec = 10 sin 6.28 x 106 t is used to transmit an audio signal Em = 6 sin 6.28 x 103 t. What will be 

the  
(i) central frequency of the carrier wave 
(ii) side frequency in the amplitude modulated wave? 
(iii) modulation index. 

79. What is the bandwidth allocated for broadcasting (i) a radio programme (ii) a TV signal? 
80. What is the range of frequencies allocated for commercial FM radio broadcast? 
81. What is a transducer? Give two examples. 
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