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Seat No.: ________ Enrolment No.___________ 
 

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

Subject Code: 2161001 Date: 27/04/2017  
Subject Name: Digital Communication  
Time: 10:30 AM to 01:00 PM Total Marks: 70  
Instructions:  

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

 

Q.1  Short Questions 14 

 1 What is Nyquist rate?  

 2 Speech signal is sampled at a rate of 8000 samples per second and 

requires 8 bits per sample for coding. Determine the data transmission 

rate of the speech signal. 

 

 3 What is Aliasing?  

 4 What is Intersymbol Interference (ISI)?  

 5 Define: Timing Jitter  

 6 Let A & B are mutually exclusive events with probabilities P(A)= 3/8 

and P(B) = 5/8. Find P(AUB) and P(A∩B). 

 

 7 If an amplitude x of a gaussian signal x(t) has a mean value of 2 and 

standard deviation of 2, write its PDF. 

 

 8 Define Cumulative Distribution Function.  

 9 Define the term equivocation.  

 10 What is differential entropy?  

 11 Define the term Perfect Code.  

 12 What is the minimum distance (dmin) between any two single error 

correcting code words? 

 

 13 Draw the constellation diagram for QPSK.  

 14 Draw the signal space representation of MSK.  

Q.2 (a) List the advantages of digital communication over analog 

communication. 
03 

 (b) Explain companding process in PCM and state the different laws for 

companding. 
04 

 (c) Explain the operation of Delta modulation using neat diagram and 

waveforms. Derive the condition to avoid slope overload. 
07 

  OR  

 (c) A signal m(t) band-limited to 3 KHz is sampled at a rate 33
1

3
% higher 

than the Nyquist rate. The maximum quantization error is 0.5% of the 

peak amplitude mp. The quantized samples are binary coded. Find the 

minimum bandwidth of a channel required to transmit the encoded 

binary signal. If 24 such signals are time-division multiplexed, 

determine the minimum transmission bandwidth required to transmit 

the multiplexed signal. 

07 

Q.3 (a) Which are the ideal requirements for the line coding? 03 

 (b) Compare Polar, On-off and Bipolar signalling with respect to desirable 

properties of line codes. 
04 

 (c) State and prove Central Limit Theorem 07 

  OR  

Q.3 (a) Draw the block diagram of Regenerative repeater and briefly explain 

the function of each block. 
03 
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 (b) Write short note on: Scrambling. 04 

 (c) Define the Probability Density Function. Determine the mean, the 

mean square value and the variance of the RV X whose PDF is given 

by px(x) = 0.5|𝑥|𝑒−|𝑥|. 

07 

Q.4 (a) Show that for n messages the maximum value of entropy islog 𝑛. 03 

 (b) A source emits four messages with probabilities 0.5, 0.3, 0.1 and 0.1 

respectively. Obtain the compact binary code. Find the entropy of the 

source. 

04 

 (c) For a (6,3) code, the generator matrix G is  

                      G=[
1 0 0  1 1 1
0 1 0  1 1 0
0 0 1  1 0 1

] 

(a) Construct the code generated by this matrix. 

(b) Prepare a suitable decoding table. 

(c) Decode the received codeword 101100. 

07 

  OR  

Q.4 (a) Prove that for a white gaussian channel noise, the channel capacity C 

approaches a limit of 1.44 S/η as B→∞. 

03 

 (b) Explain the concept of exchange between the SNR and the bandwidth 04 

 (c) Explain the principle and generation of convolution code by example. 

Also draw the code tree and state diagram. 
07 

Q.5 (a) Compare BPSK and BFSK system. 03 

 (b) Explain the operation of QPSK transmitter. 04 

 (c) Explain coherent detection of Frequency-Shift keying (FSK) signal 

with necessary equations. 
07 

  OR  

Q.5 (a) Give the important differences between QPSK and MSK. 03 

 (b) Draw and explain the M-ary FSK communications system. 04 

 (c) Explain Noncoherent detection of Amplitude-Shift keying (ASK) 

signal with necessary equations. 
07 
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