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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions  (2 x 10) 
 a) The power content of the signal x(t) = 5u(t) is __________  
 b) If  the value  of  resistor  creating  a  thermal  noise  is  doubled,  the  noise 

power becomes___________ 
 

 c) In  an  amplitude  modulated  system,  the  total  power  is  600  W  and  the 
power in carrier is 400 W. The modulation index of the system is _____ 

 

 d) An amplifier has a noise figure of 20 dB and the available power gain is 
15dB; which is followed by a mixture circuit, having noise figure of 9 dB. 
The overall noise figure is_______ dB. 

 

 e) The highest value of autocorrelation of a function 10 sin 10π is ______.  
 f) The analog modulation scheme that requires the minimum transmitted 

power and minimum channel bandwidth is __________. 
 

 g) The  messages  bandlimited  to  W,  2W  and  3W  are  multiplexed  using 
TDM technique. The minimum bandwidth required for this TDM system 
is ___________.  

 

 h) Consider a frequency modulated signal 10 cos [2π106 t  +  5  sin  ( 
2π×1500t)  +  7.5  sin(2π×1000t)  with  the  carrier  frequency  of  10

5 
Hz. 

The modulation index is _________.                                                             

 

 i) In a super heterodyne receiver, the IF = 455 KHz. If it is tuned to 1200 
KHz, the image frequency will be _________. 

 

 j) The number of bits per sample in a PCM system is increased from 8 to 
16. The bandwidth of the system will increase by ________. 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What is the need of bandlimiting a signal before sampling?  
 b) What do you mean by fidelity of a receiver?  
 c) Define White Gaussian noise.  
 d) Mention the properties of convolution integral.  

 e) What is the use of limiter in FM receiver?  
 f) What is the need of guard band in FDM system?  
 g) How can you measure the modulation index in CRO?  
 h) Define Carson’s rule for single tone and multi tone FM signal.  
 i) What is overmodulation in AM?  
 j) Why is FM preferred over PM?  
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  Part – B (Answer any four questions)  

Q3 a) A signal f(t) = 3 e-t u(t) is passed through an ideal low pass filter with a 
cut off frequency of 2 radians/sec. Find the energy spectrum density of 
the output  of the  filter.  Determine  the  energies  of the  input  and  output 
signals. 

(10) 

 b) State and explain the Parseval’s theorem for energy and power signals. (5) 
    

Q4 a) Explain the Armstrong method of generating FM signal. Why is it called 
indirect method? 

(10) 

 b) A  diode detector has a load of 0.01μF capacitor in parallel with 10KΩ 
resistor. What is the maximum depth of sinusoidal  modulation that the 
detector  can  handle  without  diagonal  peak  clipping  when  the 
modulating signal frequency is 8 KHz?  
  

(5) 

    
Q5 a) Explain  the  phase  discrimination  method  for  generation  of  VSB 

modulated  signal.  What  are  its  advantages  over  DSB  and  SSB 
modulation? Mention its applications. 

(10) 

 b) What  is  a  PLL?  Describe  the  principle  of  a  PLL  as  frequency 
demodulator. 

(5) 

    
Q6 a) Evaluate the signal to noise ratio ( SO/NO) of FM and AM and show that 

FM behaves as AM for modulation index mf ≤0.5 
(10) 

 b) Draw  and  explain  the  Pre-emphasis  and  De-emphasis  circuit.    What 
are their uses? 

(5) 

    
Q7 a) A PCM system has the following parameters. Minimum dynamic range 

is  35dB,  maximum  analog  signal  frequency  is  5KHz  and  maximum 
decoded voltage at receiver is 3 V.  For the system find 

i)  Minimum sampling rate. 
ii)  Minimum number of bits required to transmit signal 
iii)  Resolution 
iv)  Quantization error 

(10) 

 b) What  is  Quantization  error?  Prove  that  the  mean-square  quantization 
error of a quantized signal is S2/12 where S is the step size and error is 
within ±S/2. 

(5) 

    
Q8 a) Describe a Delta modulation system. What are its limitations? How can 

they be overcome? 
(10) 

 b) Explain the cross-talk in PAM due to high frequency and low frequency 
limitations of the channel. 

(5) 

    
Q9 a) Draw and  explain the  block  diagram  of  a  Super  heterodyne  receiver. 

Mention  its  advantages  over  TRF  receiver.  Why  is  it  called  a  super-
heterodyne? 

(10) 

 b) Explain with suitable diagram Adaptive Delta Modulation. (5) 
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