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1(a) Explain the following: random variable, mean, function of a random variable ,correlation and 

covariance  

Sol:  

 
 

      

         

 

  



 

 

 

1  (b) Define autocorrelation function of the process X(t). Explain the properties of autocorrelation function. 

 

 

 

 



Sol:  

 
 

 

 



 

2(a) With relevant equations, show how noises are produced in the receiver model. 

Sol:  

 

 

 

 



 

 

 

 



 

 

 

 

 

 



  2(b) Discuss the following: (i) capture effect (ii)threshold effect 

Sol:  

(i)Capture effect: In the frequency modulation, the signal can be affected by another frequency 

modulated signal whose frequency content is close to the carrier frequency of the desired FM wave. 

The receiver may lock such an interference signal and suppress the desired FM wave when 

interference signal is stronger than the desired signal. When the strength of the desired signal and 

interference signal are nearly equal, the receiver fluctuates back and forth between them, i.e., receiver 

locks interference signal for some times and desired signal for some time and this goes on randomly. 

This phenomenon is known as the capture effect. 

 

(ii) Threshold effect: When the carrier-to-noise ratio at the receiver input of a standard AM is small 

compared to unity, the noise term dominates and the performance of the envelope detector changes 

completely. 

 

 
 

 



 

 

   3 Find the expression for figure of merit for DSB-SC receiver 

Sol: 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sol:  

 

 

  4  Explain sampling theorem. Derive an interpolation formula for reconstructing a message signal from its 

Samples. With neat frequency spectrum of signals, explain aliasing. 

 



 

 

 



 

 

 

 



 

 

 

 



  5 Write a note on PAM. With a neat block diagram, explain how the message signal can be recovered 

from a PAM modulated signal? 

Sol: 

 

 

 
 

 



 
 

 

 

 

 



6   With a neat diagram, explain PCM. 

Sol: 

 

 

 

 

 

 

 
 

 

 



 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 

7  Discuss generation and detection methods of PPM. 

Sol:  

 

 



 

 

 

 

 



 

 

Detection process: 

 Convert PPM into PDM 

 Integrate PDM 

 Sample it at regular intervals to obtain PAM 

 Use PAM demodulation method to recover message signal m(t) 

 


