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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

Attempt all parts of a question at a place 
  
Q1  Answer the following questions : (2 x 10) 

 a) What is the significance of information rate of a source?  
 b) What is Shannon’s limit? What information does it give about a communication 

channel? 
 

 c) How minimum distance of a code is helpful in designing an encoder?  
 d) Which one is preferable-- error detection or error correction. Justify your answer.  
 e) What is the difference between source encoding and channel encoding?  
 f) Is it true that the automatic repeat request strategies corrects the error at the 

receiver end. 
 

 g) What factor decides the length of a codeword in source encoding schemes?  
 h) What is the significance of standard array in linear block codes?  
 i) What are orthogonal signals?  
 j) Define the term finite field.  
    

Q2 a) What is a Binary Symmetric Channel? Mention its properties. (5) 
 b) State and explain Channel Capacity Theorem. (5) 
    

Q3 a) Explain about the properties of Cyclic Codes. (5) 
 b) Explain about the term ‘Information’ with suitable examples. What is the basis of 

choosing a log function for formulating it. 
(5) 

    
Q4 a) Explain about Hamming codes. (5) 

 b) Consider a (7,4) linear block code with generator matrix(G) as,                            
 
G11 = 1    G12 = 0    G13 = 0    G14 = 0    G15 = 1    G16 = 0    G17  = 1 
G21 = 0    G22 = 1    G23 = 0    G24 = 0    G25 = 0    G26 = 0     G17 =1  
G31 = 0    G32 = 0    G33 = 1    G34 = 0    G35 = 1    G36 = 1    G17 = 0 
G41 = 0    G42 = 0    G43 = 0    G44 = 1    G45 = 1    G46 = 0    G47 = 0 
 
Find all code vectors and parity check matrix of this code. 
What is the minimum weight of this code. Give reason. 

(5) 
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Q5 a) Derive the expression for entropy or average information of a source. What 

does it signify for a source that is emitting symbols. 
(5) 

 b) A discrete source transmits 7 symbols with respective symbol probabilities of 
1/4, 1/4, 1/8, 1/8, 1/12, 1/12 and 1/12.               
(i) Construct the Huffman code for this particular source. 
(ii) Calculate the average length & efficiency for the obtained code 

(5) 

    
Q6 a) Explain about the different types of representations of Convolutional encoders. (5) 

 b) For the following shown convolutional encoder, find out the final code-word for 
an input sequence 11011. 
(i) m – input sequence 
(ii) u1, u2 – first and second branch-words respectively. 
              

 
 

(5) 

    
Q7  Explain in detail about Linear Block Codes. (10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Entropy of a source.  
 b) Minimum distance of codes.  
 c) Stop & Wait ARQ scheme.  
 d) Lempel Ziv source coding algorithm  
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