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QUESTION 1: NUMBER SYSTEMS 
 
1.1 32,516 + 32,58 + 32,510  

 
32,516 = 00110010,01012 √  
 
32,58 = 011010,1012 √ 
 
32,510 = 100000,12 √ 
 
             110010,0101 
             011010,1010 √ 
             100000,1000 
           1101101,0111   
 
 1101101,01112 = 6D,716  

 

 
1.2 55,510 × 2,38  

 
55,510 = 110111,12 √ 
 
2,38 = 010,0112 √ 
 
                               110111,100 
                                       10,011 
                                110111100 
                              1101111000  
                        1101111000000 
                      10000011,110100  
 
10000011,11012 = 203,648   
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1.3 C4,616 – 2,48 
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00000010,100
11111101,011
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

  

 

 
 
1.4 8C,416 ÷ 5,48 

 
8C,416 = 100001100,01002  √ 

 
5,48 = 101,1002 √ 
 
                                11001,1   
              1011  100011000,1 
                          1011  
                            1101 
                            1011 
                                10000 
                                  1011 
                                    1011  
                                    1011 
                                        0 
 
11001,12 = 25,510  

 

 
 (4 × 5)  [20] 

√ 

√ 
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QUESTION 2: CODES, DATA AND DATA COMMUNICATION, ENCODERS, DECODERS 
 AND ARITHMETIC ELEMENTS 
 
2.1 American Standard Code for Information Interchange    (2) 

 
2.2 8 

> 
! 
% 
Q 

    
   
 
 
  (5) 

 
2.3 2.3.1 17410 

Binary: 101011102  
Gray: 11111001 

 
  
 
  (3) 

 
 2.3.2 5710    (2) 

 
 2.3.3 5410    (2) 

 
2.4 

1≥

H/A

H/A
A

B

Cin

Co

S
                                                      

A   B   Cin   S   oC   
0 0 0 0 0 
0 0 1 1 0 
0 1 0 1 0 
0 1 1 0 1 
1 0 0 1 0 
1 0 1 0 1 
1 1 0 0 1 
1 1 1 1 1 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 

   [20] 
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 
 

 

 
 

 
 

 
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QUESTION 3: LOGIC GATES, INTEGRATED CIRCUITS AND LOGIC FAMILIES 
 
3.1 3.1.1 

 

 

  (3) 
 
 3.1.2 

 

 

  (1) 
 
3.2 A B C a b c d Z 

0 0 0 1 1 1 1 0 
0 0 1 1 0 0 1 0 
0 1 0 1 0 0 1 0 
0 1 1 1 0 0 1 0 
1 0 0 1 0 0 1 0 
1 0 1 1 0 0 1 0 
1 1 0 1 0 0 1 0 
1 1 1 0 0 0 1 1 

 

 
 
 
 
 
 
 
 

 
                                                                                                             (5) 

 
 

 
 

 
 

1
2   

Z 
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3.3 

 

 

  (5) 
 
3.4 3.4.1 The output of an inclusive OR gate will be a logic 1 if any of the 

inputs or all the inputs are a logic 1. 
  

 
 3.4.2 The output of a NAND gate will be a logic 0 only if all the inputs are 

a logic 1 / The output of a NAND gate will be a logic 1 if any of the 
inputs or all the inputs are a logic 0.  

  

 
 3.4.3 The output of an inverter will be a logic 1 if the input is a logic 0 / The 

output of an inverter will be a logic 0 if the input is a logic 1. 
                                                                                                 (3 × 2) 

  
 
  (6) 

   [20] 
 
 
QUESTION 4: MEMORY ELEMENTS AND MEMORIES 
 
4.1 A latch is used to store memory or data.    (1) 

 
4.2  
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  (4) 

 
 
 

✓ 
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(No change) 

(Invalid) 
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4.3 Memory stick (USB flash drive) 

SD card or memory card 
    

  (2) 
 
4.4 4.4.1 D    
 4.4.2 B    
 4.4.3 A    
 4.4.4 D    
 4.4.5 A   
  (5 × 1)    (5) 

 
4.5 4.5.1 A small circle on the clock input indicates that the flip-flop operates 

on the trailing (negative) edge of the clock pulse. 
  

 
 4.5.2 A clock input without a circle indicates that the flip-flop operates on 

the leading (positive) edge of the clock pulse.  
  

  (2 × 2)    (4) 
 
4.6 A combinational circuit can be defined as a circuit of which the output is 

dependent only on the inputs at the same instant of time. 
  

 (2) 
 
4.7 4.7.1 Pre-set pulse     

 
 4.7.2 Pre-reset (Clear) pulse 

                                                                                                (2 × 1) 
  

  (2)   
   [20] 

 
 
QUESTION 5: SHIFT REGISTERS AND COUNTERS 
 
5.1 5.1.1 True   
 5.1.2 True   
 5.1.3 True   
  (3 × 1)    (3) 

 
5.2  

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 

 

 
 

 
 

 
 

 
 

 
 

 
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5.3 5.3.1 F    
 5.3.2 B    
 5.3.3 A    
 5.3.4 E    
 5.3.5 C                                                                                              
  (5 × 1)    (5) 

 
5.4  

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 
[20] 

 
TOTAL:  100 
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 
 

 
 

 
 

 
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