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1.a) 
Draw the cord circuit and explain how a call materialises in a control Battery 
exchange between two subscribers?







   b)
Explain with the aid of a neat diagram the subscribers set used in a CB exchange 

and need for providing antiside tone circuit.


2.a) 
Explain the operation of square law modulator 





   b) 
The message signal is given by m(t) = 20cos 2(t volts and the carrier wave is


c(t) = 50 cos(100(t) volts. Find the power developed across a load of 100 ohms


due to the AM wave with 75% modulation. 



3.a) 
A sinusoidal modulating wave of amplitude 5V, and frequency 1kHz is applied to a frequency modulator. The frequency sensitivity of the modulator is 45Hz/V. the carrier frequency is 100kHz. Calculate its frequency deviation and modulation index. 









b) 
Explain analytically how do the AM and narrow-band FM differ each other. Show that the average power of FM is constant. 



4.a) 
Explain with a circuit diagram the square-law detector. 




   b) 
Explain the demodulation of FM signals.


5.a)
Explain the operation of radio transmitter using lower level modulation  system.    

b) What is master  oscillator?  What are the  precautions to be taken in designing of master  oscillator  to reduce frequency  drift?   

6.
Write short notes on  (a) Image frequency and its reduction    (b) fading and diversity reception
 (c) Squelch circuit.


7.
Draw the block diagram of a generalized communication receiver. Explain special

      features of each of the block.







8.
Show that the output SNR of a square law detector is inferior by 1.8 db for tone modulation as compared to the envelope detector.
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1.a) 
What is the use of telegraph relay? Describe a polarized relay bringing out clearly 
the purpose of a permanent magnet in it.




     

b) Define telegraph distortion. Explain briefly three types of telegraph distortion.

2.a) 
What is the need for modulation? Derive the relation between the output power of an AM transmitter and depth of modulation. 






   b) 
The output current of 60% modulated AM generator is 1.5A. To what values will this current rise if the generator is modulated additionally by another audio wave whose modulation index is 0.7?  What will be the percentage power saving if the carrier and one of the sidebands are now suppressed? 




3.a) 
Explain the indirect method of FM generation.





b) 
A 500Hz modulating voltage fed into a PM generator produces a frequency deviation of 2.25 kHz. What is the modulation index if the amplitude of the modulating voltage is kept constant but its frequency is raised to 6 kHz? What is the new deviation? 



4.a) 
Explain the method of FM demodulation. 






   b) 
Explain the envelope detector circuit for the detection of AM waves. 


5.a)
Discuss about long wave, short wave and medium wave radio broadcast  
transmitter.                               





           

b) What is amplitude limiters?  Where it is used?                   

6.a)
Explain the following special features of communication receiver with circuits 
wherever necessary:-  (i)   Automatic Gain Control. (AGC)




(ii)  Advantages of RF amplifier   (iii) Double Spotting



    

   b)
Calculate the image frequency rejection of receiver having an RF amplifier 
and an IF of 450 kHz if the Q’s of the relevant coils are 60 each at an       
incoming frequency of 1100 kHz.







7.
What are the causes for fading in radio transmission? Explain in detail. Describe 
briefly different diversity systems for radio reception to reduce fading.

8.a) 
Compare the noise performance of AM and its derived systems.

   


b)
Derive the SNR of AM with carrier when the amount of noise is very small.  
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1.a) 
Explain what is meant by through signalling on junction lines between CB and 
manual exchanges. Describe how through signalling is provided in a typical case 
giving a diagram of the circuit elements concerned.





   b)
Draw the Circuit diagram of an auto telephone instrument.


2.a) 
What are advantages and disadvantages of FM over AM? 




   b) 
Explain the balanced modulator using diodes. 



 

   c) 
A 500-W carrier is modulated on a depth of 75%; calculate the total power in the modulated wave in: (i) AM   (ii) DSB-SC    (iii) SSB-SC.

3.a) 
Explain the direct method of FM generation. 





b) 
When the modulating frequency in an FM system is 400 Hz and the modulating voltage is 2.4 V, the modulation index is 60, calculate the maximum deviation. What is the modulation index when the modulation frequency is reduced to 250Hz and modulation voltage is simultaneously raised to 3.2 volts? 


4.a) 
Distinguish between envelop detection and synchronous detection methods. 

   b)
Explain the operation of limiter circuit in FM demodulation.



5.a)
Draw the  block diagram of Armstrong FM transmitter & explain the operation.

   b)
Explain the frequency modulated transmitter using reactance tube modulator.


6.
Write short notes on the following:-




 


(a) Automatic gain Control     (b) diode director (c) Mixers.  

7.
What is meant by fading? Explain with suitable figures and example. Explain the 
principle of frequency and space diversity techniques employed to reduce the 
effect of fading.


8.
Derive expressions for SNR and figure of merit in FM reception.
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1.a)
What signalling facilities are to be provided by subscriber's instrument in an 
automatic telephone exchange? Show how this is achieved by a schematic 
diagram.










b) What is a transmission bridge? What are its functions? Describe the working of 

one important type of transmission bridge.



2.a) 
Derive the expression for the output power of AM transmitter in terms of


depth of modulation. 









   b) 
The message signal is given by m(t) = 50cos 2(t volts and the carrier wave is


c(t) = 100cos(100(t) volts. Find the power developed across a load of 100 ohms


due to the AM wave with 75% modulation. 




3.a) 
Derive the expression for FM wave in terms of modulation index and carrier frequency. 










b) 
The equation of an angle-modulated voltage is v= 10sin(108t+3sin104t). What form of angle modulation is this? Calculate the carrier and modulating frequencies, the modulation index and deviation, the power dissipated in a      100- ohm resistor. 



4.a) 
Explain coherent detection of DSB-SC waves. 




   b)
With a neat circuit, explain the operation of ratio detector.


5.a)
Explain the  operation of FM transmitter and draw the modified diagrams for 
frequency stability. 







          

   b)
Explain   the classification of radio transmitter according to type of modulation  
used. 


6.a)
What is simple automatic gain control? What are its functions? What is          
delayed AGC and what are its merits compared to simple AGC?



   b)
Discuss the considerations in the choice of I.F. and the design of I.F. stage.

7. 
Draw the block diagram of a communications receiver and explain the           
functions of those blocks which are generally not found in an ordinary            
superhet broadcast receiver.








8. 

Write notes on  (a) Capture effect 
(b) FM threshold effect.
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