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Q.1(a) State and derive an expression for power spectral density and its properties. [5] 
Q.1(b) Explain wide sense stationary random processes. Sate the condition for two random vectors X and Y 

are independent and uncorrelated.  
[5] 

   
   

Q.2(a) Define entropy for continuous and discrete random variable. A binary memory less system produces two 
messages with probability p and 1-p. Show that the entropy is maximum when both messages are 
equiprobable. 

[5] 

Q.2(b) Consider a BSC with 1( )P x  = α 

(a) Prove that the mutual Information I(X;Y) is given by  

         2 2           ; log 1 1 .I X Y H Y p p p log p       

(b) Compute I(X;Y) for α=0.5 and p=0.1 
(c) Repeat (b) for α=0.5 and p=0.5 and Comment on the result. 

[5] 

   
   

Q.3(a) Prove that the information capacity of a continuous channel of bandwidth W hertz, perturbed by 

additive Gaussian noise of power spectral density N0/2 is given by  
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[5] 

Q.3(b) State and Explain Source Coding and Channel Coding theorem. [5] 
   
   

Q.4(a) Explain the importance of rate distortion theory. [5] 
Q.4(b) Derive the expression of rate distortion function for Gaussian as well as Binary symmetric source and 

comments over the sketch of rate distortion function for both sources. 
[5] 

   
   

Q.5(a) For the AWGN multiple access channel, prove, using typical sequences, the achievability of any rate 
pairs (R1, R2) satisfying 
 

 
   

[5] 

Q.5(b) Write short notes on Broadcast Channel and Relay Channel. [5] 
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