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1. a)
Derive the relation between the output power and the depth of modulation and plot it as a graph for values of the modulation index from zero to maximum. 

b) 
From the expression for the instantaneous voltage of an AM wave, derive a formula for the RMS value of this wave.   

2. a) 
A sinusoidal modulating wave of amplitude 10V, and frequency 5KHZ is applied to a frequency modulator. The frequency sensitivity of the modulator is 45Hz/V. the carrier frequency is 150KHz. Calculate its frequency deviation and modulation index.








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


3. a)
Explain the function of  balanced modulators.                        


    b)
What is the advantage gained from using a pre emphasis circuit in the Armstrong 
transmitter?                                                 





    c)
i) What is the  operating  frequency  range of short wave transmitters.
   

ii) The centre frequency of the modulator in the FM transmitter having five doublers is 1.2 MHZ with a deviation frequency of 1 KHZ .What is the resulting output deviation frequency. 

4. 
Write short notes on:


a) Image frequency and its reduction.

b) fading and diversity reception.

c) Squelch circuit.

5. a)
Write brief notes on the sources of noise, that arise in electronic equipment. 
    b)
Describe how the power spectral density varies with frequency in each case.
6. a)
Plot the spectrum of a PAM wave produced by the modulating signal                 m(t) = Am cos (2(fm t) assuming a modulation frequency 0.25Hz, sampling period Ts = 1s, and pulse duration T = 0.45s.





     b)
Discuss the system for recovering message signal from PAM signal.
7. a)
Draw the block diagram of PCM system and explain in detail the functions of each block.

    b)
In what way it differs to other pulse modulation methods.
8. a)
What is the fundamental difference between circuit switching and packet switching. 

b)
A message is broken up into three pieces. Discuss the transmission of the packets using the datagram approach in packet switching.
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1. a)
 Explain Filter method to suppress the sidebands in AM wave. Mention its drawbacks. 









    b)
A 400 W carrier is modulated to a depth of 75%. Calculate the total power in the modulated wave.      

2. a) 
Explain the principle of pre-emphasis and de-emphasis in FM with circuits. 
b)
A carrier frequency modulator by sinusoidal modulating signal of frequency 2KHz resulting in a frequency deviation of 5KHz.  What is the bandwidth occupied by the modulated waveform?.  The amplitude of the modulating sinusoidal is   increased by factor of 3 and its frequency lowered to 1KHz.  What is the new bandwidth?


3. a)
In an AM radio transmitter you  can have modulation at low level or at the final  PA stage. Explain briefly both methods and compare their merits.           

    b)
Why is frequency stability of a transmitter is important. Explain one method to  
obtain good stability.
4. 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.


5. a)
Write short notes on:  (i) internal noise (ii) external noise.          

b)
The available output noise power from an amplifier is 100 nw, the available power gain of the amplifier is 50 db and the equivalent noise bandwidth is 30 MHz. Calculate the noise figure. 


6. a)
Discuss the two different forms of pulse time modulation for the case of  a sinusoidal modulating wave.








    b)
Discuss the features of pulse amplitude modulation.


7. a)
What is companding? Why is it used? Why is it preferable to quantizing with tapered steps? Illustrate your answer with a sketch of typical companding curves.

   b)
What are the advantages and applications of Pulse-code Modulation?

8. a)
What is the difference between a primary and a secondary channel in a modem.

b)
Compare the mechanism of a space division switch to the mechanism of a time division switch.






c)
What is the limiting factor in a cross bar switch?. How does a multistage switch alleviate the problem? 
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1. a)
The antenna current of an AM transmitter is 8A when only the carrier is sent but it increases to 8.93A when the carrier is modulated by a single sine wave. Find the percentage modulation. Determine the antenna current when the percent of modulation changes to 0.8. 








    b)
A carrier A cos wct is modulated by a modulating signal 

f(f)=E1coswt+E2cos w2t + E3 cos w3t.

Derive the expressions for (i) total modulated power (ii) net modulation index of the AM wave.

2. a)
Consider a carrier 
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. Develop the expression for FM. From this define frequency deviation and           modulation index.








b)
What is Narrow Band FM? Draw the block diagram of Armstrong FM   generator. Bring out the role of frequency multiplier and down converters.

3. a)
Draw the  block diagram of Armstrong FM transmitter & explain the operation.
    b)
Explain the frequency modulated transmitter using reactance tube modulator.

4.
Write short notes on the following:-




 

a) 
Automatic gain Control  

    
b) 
diode director      

c) 
Mixers  
5. a)
Explain the source of shot noise and get the expression for its power density spectrum.









b)
The noise figure of an amplifier is 7 db. Calculate the equivalent amplifier noise referred to the input for a bandwidth of 500 MHz.

6. a)
Explain the principles of Pulse duration modulation and pulse position modulation. 










     b)
Discuss the basic theory behind Time Division Multiplexing. 
7. 
What is the main draw back of delta modulation and explain how it is eliminated in Adaptive delta modulation with the help of block diagram and waveforms.
8. a) 
Explain the major goals of packet switching. 





    b) 
Give the characteristics of computer controlled circuit switching.


    c)
Give the characteristics of computer controlled message switching.
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1. a)
With waveforms, explain how a suitable train of current pulses fed to a tuned circuit with result in an amplitude modulated wave.   




b)
Why must the filter have sharp cutoff outside the pass band? In a transmitter, must this cutoff be equally sharp on each side of the filter’s passband?

2. a)
An angle modulated wave is given by the equation 
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i)   the power of modulated signal 

           
ii)  the maximum frequency deviation.

           
iii) the bandwidth of modulated signal.

     b)
Write the non-linear effects in FM systems.






     c)
Obtain the relation between FM and PM.

3. a)
Explain the requirements  of carrier frequency  for  a radio transmitter. 


    b)
Explain the operation of amplitude modulated transmitter using modulation at 
high carrier  power level .                               
4. a)
Mention briefly the advantages of superheterodyne receiver over TRF receiver.   
    b)
Explain why local oscillator frequency should be higher than the input signal     
frequency.








          
    c)
Write about Image frequency and double spotting.


5. a)
Find the expression for noise figure of cascaded amplifier stages.


b)
An antenna with temperature of 300K is fed into a receiver with total gain of   80db. Te=1500 K and a bandwidth of 3 MHz

(i)  Find the available noise power at the output of the receiver.

      
(ii) Find the necessary signal at antenna terminus also such that SNR is 50 db.

6. a)
Discuss the principle behind the Frequency Division Multiplexing.


    b)
Compare and contrast PAM, PWM, PPM methods.


7.
Draw the block diagrams of Adaptive Delta Modulation transmitter and receiver, and explain the operation. 

8. a) 
What is meant by multilevel transmission. 




    b) 
Give the packet switching standards.






    c)
Give the applications of packet switching.
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