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Seat No.: ________ Enrolment No.___________ 

 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                   BE - SEMESTER–VI (NEW) EXAMINATION – WINTER 2017 

Subject Code: 2161001 Date: 03/11/2017  
Subject Name:Digital Communication   
Time:02:30 PM TO 05:00PM Total Marks: 70  
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks.  

 

 

   MARKS
 

Q.1 (a) Define Probability. Explain conditional and joint 

probabilities 
03 

 (b) Explain the difference between source coding and channel 

coding 
04 

 (c) State and prove sampling theorem in time domain. Explain 

aliasing and Nyquist rate. 
07 

    

Q.2 (a) Define the terms Mean, Central moment and Variance of a 

Random Variable. 
03 

 (b) Explain Inter symbol interference in digital communication 

and how to achieve zero ISI.  
04 

 (c) A signal of Bandwidth 3.5kHz is sampled, quantized and 

coded by a PCM system. The coded signal is then 

transmitted over a transmission channel supporting 

transmission rate of 50 k bits/sec. calculate the maximum 

signal to noise ratio that can be obtained by this system. The 

input signal has peak to peak value of 4 volts and r.m.s value 

of 0.2v. 

07 

  OR  

 (c) With the help of neat diagram explain the transmitter and 

receiver of Pulse Code Modulation 

 

07 

Q.3 (a) Differentiate between RZ and NRZ line codes 03 

 (b) Explain the frame structure of T1 system in detail 04 

 (c) Derive the expression for PSD of bipolar signaling and then 

explain about bandwidth requirement. 
07 

  OR  

Q.3 (a) Differentiate between Coherent and Non Coherent detection 03 

 (b) Compare PSD and Bandwidth requirements of QPSK with 

that of BPSK 
04 

 (c) With the help of block diagram, waveforms and expressions 

explain the operation of DPSK transmitter. 

 

07 

Q.4 (a) Explain the terms Noise temperature, noise bandwidth and 

noise figure. 
03 

 (b) Discuss the advantages and disadvantages of MSK as 

compared  to QPSK. 
04 

 (c) Explain the operation of BPSK transmitter and receiver. 07 
  OR  
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Q.4 (a) What is PDF? Find the value of ‘k’ such that function f(x) 

qualifies as a PDF where  

f(x) = k cos x     for   - 
𝜋

2
 < x < 

𝜋

2
 

03 

 (b) A three digit message is transmitted over a noisy channel 

having probability of error P(e)= 
2

5
 per digit. Random 

variable X is defined as number of errors in output. Find out 

corresponding CDF. 

04 

 (c) State and Prove Central limit theorem. 

 
07 

Q.5 (a) What is Burst error. Explain Burst error correction. 03 

 (b) A zero memory source emits six messages with 

probabilities 0.3, 0.25, 0.15, 0.12, 0.1, 0.08. Find binary 

Huffman code. Determine average word length. 

04 

 (c) State and explain Shannon’s theorem on Channel capacity. 07 

  OR  

Q.5 (a) Define the following terms 

(i) Hamming distance 

(ii) Code rate 

(iii) Weight of code 

03 

 (b) What is Systematic Code? Construct (7,4) Systematic 

Cyclic code for 1010 using generator polynomial  

g(x) = x3+x2+1 

04 

 (c) Write brief notes on convolution coding. Also explain about 

trellis and state diagrams. 
07 
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