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 Q.2 a. What is a Carrier Wave? Draw and explain the block diagram of typical radio 
transmitter.  (7) 

 
Answer:  

 
 
  b. What is shot noise and explain its calculations? (5) 
 
Answer:  

 



DE61                                                          ANALOG COMMUNICATIONS DEC 2015 
 

© IETE                                                                                                                                 2 

 
 
 
  c. An amplifier operating over the frequency range from 18 to 20 MHZ has a 10 

KΩ input resistor.  
  What is the rms noise voltage at the input to this amplifier if the ambient  

temperature is C27 ?       (4) 
 
Answer:  
                The rms noise voltage at the input to the amplifier is given by: 
                 fRkTVn δ= 4  

                    = ( ) ( ) 4623 10101820273271038.14 XXXXXX −+−  

                    =  11102338.14 −XXXX = 1.82 X 10-5    

                    = 18.2 Vµ     
 
 
 Q.3 a. Define Amplitude Modulation. Derive an expression for its Amplitude 

Modulated Wave by assuming the modulating signal voltage 
tEe mmm ωsin= and the carrier signal voltage as tEe ccc ωsin=  . (8) 

 
Answer:  
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  b. With the help of a block diagram, explain the working of Third Method used 
for generating SSB signal.   (8) 

 
Answer:  
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 Q.4 a. Draw the circuit diagram of basic Reactance Modulator and explain its 

working by deriving an expression for its Capacitive Reactance.   (8) 
 

Answer:  
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  b. Compare the differences between Frequency and Phase modulations.  (4) 
 
Answer:  
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 c. A Frequency Modulated Wave is represented by the voltage equation as   

       
( )ttXv 1250sin5106sin12 8 += .  Find: (4) 

   (i) Carrier Frequency  
   (ii) Modulating Frequency                                                                                
Answer:  

    By comparing the given equation ( )ttXv 1250sin5106sin12 8 +=  with the  
               Mathematical equation for Frequency Modulated Wave as  

     
( )tmtAv mfc ωω sinsin +=

, 
               We get,  

                         
81062 Xfcc =π=ω

        and 

                          
12502 =π=ω mm f

  
  
    Therefore, (i) The Carrier Frequency  
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MHzXfc 5.95

2
106 8

==
π  

 
    (ii)The Modulating Frequency 

                                                    
Hzfm 199

2
1250

==
π                                           

 Q.5 a. Draw the block diagram of FM Superheterodyne Receiver and explain the 
function of each block.  (8) 

Answer:  
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  b. Draw the block diagram of Pilot-Carrier Single Sideband Receiver and 

describe its working.             (8)  
 
Answer:  
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Q.6a. Explain the following related to antennas:-  (8) 

(i) Directive Gain 
(ii) Antenna Efficiency 
(iii)Bandwidth 
(iv) Beamwidth                                                                                                 

 
Answer: (i) Directive Gain 
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(ii) 

 

 
(iii) 

 
(iv) 
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  b. Explain the characteristics, radiation pattern and applications of the following 
antennas:-  (8) 
(i)  Yagi-Uda Antenna 

       (ii) Rhombic Antenna   
 
Answer:  
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  Q.7 a. What is ionosphere? Explain its effects. (8) 
Answer:  
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   b. A rectangular waveguide measures 3 X 4.5 cm internally and has a 9-GHz 

signal propagated in it. Calculate the following characteristics for TM1,1 mode 
(i) Cutoff wavelength 
(ii) Guide Wavelength 
(iii)Group Velocity  
(iv) Phase velocity   (8) 

 
Answer: 
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Q.8   a.  What is Pulse Code Modulation? Describe its principle with the help of suitable     
diagram. Also list out its advantages and applications. (8) 

Answer:  
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  b. What is Frequency Shift Keying? Describe briefly.   (8) 
Answer:  
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 Q.9    Write short note on any TWO the following:   (2×8) 
   (i)  Time Division Multiplexing 
   (ii) Coaxial Cables  
   (iii) Submarine Cables 
Answer: (i) Time Division Multiplexing: 
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   (ii) Coaxial Cables 
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   (iii) Submarine Cables 
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