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B.E./B.TECH. Degree Examination, December 2020 
Fifth Semester 

EC16501 – Digital Communication 
(Regulation 2016) 

Time: Three hours                                                                                             Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. For 16 equally likely messages, the average amount of information H is 

(a) H= 1.2 bits 
(b) H= 2.0 bits 
(c) H= 3.4 bits 
(d) H= 4.0 bits 

2. Four independent massages have bandwidths of 100 Hz. 100 Hz, 200 Hz and 400 Hz, 
respectively. Each is sampled at the Nyquist rate, and the samples are Time Division 
Multiplexed (TDM) and transmitted. The transmitted rate (in Hz) is 
(a) 1600 
(b) 800 
(c) 400 
(d) 200 

3. The bit rate of digital communication system is R kbit/s. The modulation used is 32-QAM. 
The minimum bandwidth required for ISI free transmission is 
(a) R/10 Hz 
(b) R/10 KHz 
(c) R/5 Hz 
(d) R/5 KHz 

4. Let u = [u0, u1, ....., u4] be the message sequence and v = [v0, v1, ...., v8] be the coded 
sequence. The relation between u and v is given by 
v0 = u0+u2+u3+u4; v1 = u0+u1+u3+u4; v2 = u0+u1+u2+u3; v3 = u1+u2+u3+u4 
v4 = u0; v5 = u1; v6 = u2; v7 = u3; v8 = u4 
Which of the following statement is correct? 
(a) It represents (8,4) linear block code 
(b) It represents (9,4) linear block code 
(c) It represents (9,5) linear block code 
(d) None of the above 

5. Find Nyquist rate and interval for the signal x(t) = sin(400πt) + cos(2π200t) 
6. An analog voltage in the range 0V to 16V is divided into equal intervals for conversion to 6-

bit digital output. What is the maximum quantization error (in V)? 
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7. The Mark Frequency and Space Frequency for a Binary FSK signal are 58 KHz and 50 KHz 

and input bit rate is 3 kbps. What is the Peak frequency deviation and Minimum Bandwidth?  
8. What are the Hamming weights of the codewords and Hamming distance between the given 

codewords – 10101100 and 10001111? 
 

PART B - (4 X16 = 64 marks) 
09. (a) (i) The probability distribution of a discrete memoryless source is given below. 

Determine Huffman code for the source symbols and compute the coding 
efficiency.   s0 = 0.3, s1 = 0.25, s2 = 0.15, s3 = 0.12, s4 = 0.10, s5 = 0.08 

(08) 

  (ii) For the source symbols given above determine Shannon – Fano code and 
compute the coding efficiency. 

(08) 

(OR) 
 (b)  Compute the mutual information for the given discrete memoryless channel. 

The probability of the source symbols x0, x1, x2 are 0.3, 0.4 and 0.3 
respectively. 
 
 
 
 

(16) 

 
10. (a) (i) Derive the signal to quantization noise ratio of a uniform quantizer. Also, 

comment on the SNR value of the PCM transmission system for every 
increase in bit per sample.                                                                               

(10) 

  (ii) A television signal has a bandwidth of 4.5 MHz. This signal is sampled, 
quantized and binary coded to obtain a PCM signal.  
(i) Determine the sampling rate if the signal is to be sampled at a rate 20% 
above Nyquist rate,  
(ii) If the samples are quantized into 1024 levels, determine the number of 
binary pulses required to encode each sample.  
(iii) Determine the binary pulse rate of the binary coded signal, and the 
minimum bandwidth required to transmit this signal. 

(06) 

(OR) 
 (b) (i) Derive the power spectral density of NRZ Bipolar format and analyze the 

same 
(10) 
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  (ii) Draw an eye pattern and illustrate the various significance portions of the 
same. 

(06) 

 
11. (a) What is correlative coding? Obtain the frequency response and impulse response 

of a Dou-binary encoder.  
(16) 

(OR) 
 (b) Explain the concept of coherent BPSK with transmitter and receiver block 

diagrams and obtain the expression for Bit Error Rate. 
(16) 

 
12. (a) (i) The parity check matrix of a (7, 4) linear block code is given by  

 
(a) Find the generator matrix (G).  
(b) List all the code vectors.  
(c) How many errors can be detected?  
(d) How many errors can be corrected?  

(08) 

  (ii) Draw the convolutional encoder having a constraint length K= 3 and code 
rate r =1/2, for the given generator sequence,  

,  and find the encoded 
sequence using frequency domain approach for the given input message 
sequence (10101). 

(08) 

(OR) 
 (b) (i) For a (7,4) cyclic block code with generator polynomial g(D) = l + D2 +D3, 

draw and explain the operation of the encoder and decoder. 
(08) 

  (ii) Obtain the code words for all the messages and tabulate them. (08) 
 


