
PHE-16 No. of Printed Pages : 8 

BACHELOR OF SCIENCE 
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a, 	

June, 2013 

PHYSICS 

PHE-16 : COMMUNICATION PHYSICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. Symbols have their usual 
meaning. Use of non-programmable calculators is 

allowed. 

1. 	Attempt any two parts : 

(a) (i) Draw the diagrams showing analog 2+1 
and digital AM signals, assuming that 
the carrier and sampling frequencies 
are same. Write corresponding 

equations. 

	

(ii) Why is non-linear device needed for 	2 

modulation ? 

(b) (i) What is dynamic range ? For human 	2 

hearings, will the range depend on the 
frequency ? 

	

(ii) Define entropy of a signal and derive 	3 

its relation to information in each 
message, if all messages are equally 

probable. 
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(c) Derive the transmission line equations. 4+1 

What is the difference between the 

characteristic impedance of ideal and 

practical transmission lines ? 

	

2. 	Attempt any two parts : 

(a) Explain, with a circuit diagram, the working 	5 

of an AM balance modulator. State its 

advantages and disadvantages. 

(b) Derive the expression for BPSK signal in 4+1 

terms of residual carrier and side bands. 

What are antipodal signals ? 

(c) Explain, with block diagram, the time 	5 

division switching used in electronic 

telephone exchanges. 

	

3. 	Attempt any two parts : 

(a) Draw the block diagram of superheterodyne 2+3 

receiver. Derive the expression for output 

of a mixer in terms of side band frequencies. 
(b) Calculate the effective area, directivity and 	5 

beam-width for paraboloidal reflector 

antenna for which the reflector diameter is 

6 m, and illumination efficiency is 0.65. The 

frequency of operation is 10 GHz. 

(c) List the basic colours used in producing 1+4 

colour TV signals. Explain, how colour 

signal is generated using a single tube colour 

camera. 
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4. 	Attempt any two parts : 
(a) State with reasons, if following statements 	5 

are true or false : 
(i) Operating system is a hardware of 

computer. 
(ii) System soft wares use only machine 

language and they are same for all 
computers. 

(iii) Network security is provided by NOS. 
(iv) CCTLDs are not gTLDs. 
(v) Hierarchies of domain names is from 

right to left. 
(b) Explain, in brief, any five characteristics of 

	
5 

a Modem. 
(c) What is blue tooth communication ? How 1+4 

is interference avoided in case of blue tooth 
devices ? 

	

5. 	Attempt any five parts : 	 2x5=10 
(a) Define half-power point (in dB) for an AF 

amplifier. What is the corresponding 
voltage amplitude for fL  and f H  cutoff 
frequencies ? 

(b) Explain the need of restoring in TV 
transmission/reception. 

(c) Plot the electric field distribution in X-Y 
cross section of rectangular wave guide for 
TE10  and TE20  modes. Will the modes be 
frequency dependent ? 
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What is HTML ? What is its equivalent in 

WAP ? 

Explain the image frequency problem in an 

AM receiver. 

Plot a labelled diagram of the refractive 

index variation in care of the graded index 

multi mode optical fibre. 

What are the four categories of computer 

language ? 
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