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TEST 

 
Modern Data Communications 

 
(Time Allowed:  45 MINUTES) 

 
Note: 
• The use of calculators is NOT permitted. 
• Compare the exam version number on the Teleform sheet supplied with the version 

number above. If they do not match, ask the exam supervisor for a new sheet. 
• Enter your name and student ID on the Teleform sheet. Your name should be entered 

left aligned. If you name is longer than the number of boxes provided, truncate it. 
• Answer ALL Multiple-choice questions on the Teleform answer sheet provided.   
• Use a dark pencil to mark your answers in the multiple choice answer boxes on the 

Teleform sheet. Check that the question number on the sheet corresponds to the 
question number in this question/answer book. If you spoil your sheet, ask the 
supervisor for a replacement. 

• An appendix is included on the last page.  You may detach this appendix. 
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Question 1 
[1 mark] A prefix code is a code 
 

(a) in which  no codeword is a proper prefix of the smallest length codeword. 
(b) in which  no codeword is a proper prefix of itself. 
(c) in which  no codeword is a proper prefix of another codeword. 
(d) in which  some codewords are not proper prefixes of some codewords. 
(e) in which  some codewords are not proper prefixes of all codewords. 

Question 2 
[1 mark] The assignment 1= a, 01= b, 001= c, 1000 = d  
 

(a) is not a prefix code because the codeword of b is a prefix of the codeword of c.  
(b) is a prefix code because all codewords have different length.  
(c) is not a prefix code because the codewords do not have the same length.  
(d) is a prefix code because the codeword of b is not a prefix of any codeword.  
(e) is not a prefix code because  the codeword of a is a prefix of the codeword of d. 

Question 3 
[2 marks] Which one among the following statements is NOT true in general? 
 

(a) Some finite codes are uniquely decodable. 
(b) Every prefix code is uniquely decodable. 
(c) Some uniquely decodable codes are prefix codes. 
(d) Every fixed-length code is a prefix code. 
(e) Every uniquely decodable code is a prefix code. 

Question 4 
[2 marks] Using the Baudot code, the bit string 11111   00011 11001 01110   11011 10111 
10011 00001 is coded into 
 

(a) 321CBA.  
(b) ABC321. 
(c) ABC123. 
(d) 123ABC. 
(e) 321ABC. 

Question 5 
[1 mark] All ASCII codewords have the same length, so ASCII 
 

(a) is an infinite code. 
(b) is not a code. 
(c) has only 64 codewords. 
(d) is a prefix code. 
(e) is not uniquely decodable. 
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Question 6 
[1 mark] A higher-bandwidth channel 
 

(a) has an infinite bit rate. 
(b) has a lower bit rate. 
(c) cannot have a higher bit rate. 
(d) has a higher bit rate. 
(e) has zero bit rate.  

Question 7 
[1 mark] The process of extracting the data from a modulated signal is called  
 

(a) compression. 
(b) discretization. 
(c) encoding.  
(d) demodulation. 
(e) modulation. 

Question 8 
[1 mark] According to Nyquist theorem, in a distortion-free transmission, the baud rate is  
 

(a) four times the maximum frequency of the medium. 
(b) at most twice the maximum frequency of the medium. 
(c) the maximum frequency of the medium. 
(d) half the maximum frequency of the medium. 
(e) three times the maximum frequency of the medium. 

Question 9 
[1 mark] In a distortion-free telephone transmission (where the maximum frequency is 3300 
HZ) in which each symbol carries 4 bits,  the bit rate is at most 
 

(a) 13200. 
(b) 26400. 
(c) 19200. 
(d) 6600. 
(e) 3300. 
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Question 10 
[2 marks] The numbers 10,2,5: 
 

(a) the numbers do not satisfy Kraft’s inequality. 
(b) satisfy Kraft’s inequality and the prefix code produced by Kraft’s theorem is  

00, 01000, 0100100000 
(c) satisfy Kraft’s inequality and the prefix code produced by Kraft’s theorem is  

00, 0100, 10000000000.  
(d) satisfy Kraft’s inequality and the prefix code produced by Kraft’s theorem is  

00, 01000, 0100000000. 
(e) satisfy Kraft’s inequality and the prefix code produced by Kraft’s theorem is 

10, 01000, 1000000000.  

Question 11 
[2 marks] Which of the following codewords is a correct Huffman set of codewords for the 
letters A, B, C, D, E having frequencies 15%, 15%, 10%, 10%, 50%? 
 

(a) A= 101, B=100, C=111, D=110, E=000. 
(b) A= 101, B=100, C=111, D=110, E=0. 
(c) A= 0, B=100, C=111, D=110, E=101. 
(d) A= 101, B=100, C=111, D=0, E=0. 
(e) A= 101, B=100, C=111, D=110, E=10. 
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APPENDIX 
 

Base Conversion Table and Powers of two 
Decimal Hexadecimal Binary 2n Hex 2n Decimal

0 0 0000 1 1
1 1 0001 2 2
2 2 0010 4 4
3 3 0011 8 8
4 4 0100 10 16
5 5 0101 20 32
6 6 0110 40 64
7 7 0111 80 128
8 8 1000 100 256
9 9 1001 200 512

10 a 1010 400 1024
11 b 1011 800 2048
12 c 1100 1000 4096
13 d 1101 2000 8192
14 e 1110 4000 16384
15 f 1111 8000 32768
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