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Q.1(a) A binary source generates bits 0 and 1 in which the probability of generating a 0 is three times the 
probability of generating a 1. Output symbols are formed by taking two bits at a time. Find the PMF and 
sketch the CDF of output symbols. 

[5] 

Q.1(b) Given the PDF ( ) , 0x
Xf x e x   otherwise 0.  Find the ( )X  , E[X], 2[ ]E X .    [5] 

   
   

Q.2(a) Define information and why logarithmic base is used to measure it. Explain differential entropy how 
one can define entropy for continuous random variable. 

[5] 

Q.2(b) Explain the following terms: Entropy, Joint Entropy, Conditional entropy, Mutual information and 
Channel capacity. 

[5] 

   
   

Q.3(a) Develop the statistical model of General information channel. How one can define the different kinds 
of information channels? 

[5] 

Q.3(b)  Describe Shannon-Fano technique of source encoding with source distribution 1/2, 1/4, 1/8, 1/16, 1/16. 
Also determine its average code word length and efficiency.   

[5] 

   
   

Q.4(a) What is the rate distortions functions and its properties for Gaussian source? How one can express 
permissible single letter average distortion in terms of channel transition probabilities between the 
symbols transmitted and received.  

[5] 

Q.4(b) What is the minimum signal-to-noise ratio that is needed to support 56K Modem over telephone 
channels? 

[5] 

   
   

Q.5(a) Establish the information capacity for AWGN Gaussian channels. Comments over achievable rate region 
of Gaussian Multiple user channels and Gaussian Broadcast channel. 

[5] 

Q.5(b) Write short notes on WSS and Source Coding. [5] 
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