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SECTION A (Total: 60 marks)  
 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

(a) Convert the following binary numbers to decimal number: 

 

(i) 1101 11012 

(2 marks) 

(ii) 100110.1012 

(2 marks) 

(iii) 111111.1112 

(2 marks) 

                

(b) Convert the following numbers: 

  

(i) 111110011010.00110102 to Hexadecimal number 

(2 marks) 

(ii) 47E.5A16 to Binary number 

(2 marks) 

(iii) 5674. 3428 to Decimal number 

(2 marks) 

(c) Decode the following ASCII message.  

WpN/58&@                                                     (2 marks) 

 

(d) Solve the following problems in 2’s complement form using 8 bits.   

  2510-1910 

(6 marks) 
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Question 2 

 

Figure 1 

 
By referring to digital circuit in Figure 1, perform analysis as follows: 

(a) Determine the expression of F.                   (5 marks) 

(b) Draw the output waveform based on Figure 2.  (Please answer this question in the 

appendix B and attach together with your answer booklet).                         

 

Figure 2 
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Question 3 

 

(a) Give one example each for combinational logic circuit and sequential logic circuit. 

State the difference between combinational logic circuit and sequential logic circuit. 

(2 marks) 

 

(b) Show the logic circuit and truth table for the S-R latch.  The truth table should consist 

of the input (S and R), output (Q and Q’) and state of the Latch. 

(4 marks) 

 

(c) If the S and R waveforms in Figure 3(a) are applied to the S-R latch, determine the 

waveform that will be observed on the output, Q, Figure 3(b). Assume that Q is 

initially LOW. (Please answer this question in the appendix B and attach together 

with your answer booklet). 

 

(a)

S

R

Q(b)
 

Figure 3 

(4 marks) 

 

(d) Show the logic circuit and truth table for the J-K flip-flop. The truth table should 

consist of the input (J and K), output (Q) (t+1)) and state of the flip-flop. 

(4 marks) 

 

(e) If the clock (CLK), J and K waveforms in Figure 4(a) are applied to the J-K flip-flop, 

determine the waveform that will be observed on the output, Q, Figure 4(b). Assume 

that Q is initially LOW. (Please answer this question in the appendix B and attach 

together with your answer booklet). 

                                                                                                                        (6 marks) 
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Figure 4 
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SECTION B (Total: 40 marks)  

INSTRUCTION: Answer TWO (2) questions only 

Please use the answer booklet provided. 

 

Question 4 

For the Schematic drawing in Figure 5 below,  

 

(a) Write Boolean expression.         (4 marks) 

 

(b) Summarize the Boolean expression of SOP form using Karnaugh map.     (10 marks) 

 

(c) Draw the simplified gates circuit.        (4 marks) 

 

(d) Replace all the gates in the simplified SOP form circuit with NAND gates.    (2 marks) 

Figure 5 
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Question 5 

 

(a) Design a 3 x 8 decoder used for Binary to Octal conversion by showing the following 

steps. 

 

(i) Truth Table 

(4 marks) 

(ii) Logic circuit 

(3 marks) 

(iii) Output expressions 

(3 marks) 

 

(b) Implement the following Boolean functions with two 2 x 4 decoders and a 1 x 2 

decoder. 

F1 (A, B, C) =∑m (2, 3, 6, 7) 

(4 marks) 

 

(c) Design a 4 to 1 Multiplexer. The design should include the following; 

 

(i) Block diagram  

(2 marks) 

(ii) Truth table  

(2 marks) 

(iii) Logic circuit  

(2 marks) 

 

Question 6 

 

(a) List the difference between synchronous and asynchronous counters.    
(2 marks) 

 
(b) Refer to block diagram in Figure 6: 

(i) Identify the modulus and the counter type. 

(4 marks) 

(ii) Draw the complete timing diagram for sixteen clock pulses for the counter in 

part (i), showing the output waveform for Q0, Q1 and Q2. 

(14 marks) 
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Figure 6 

 

 

 

END OF QUESTION PAPER 
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APPENDIX A 
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APPENDIX B 

Name:__________________________________ 

ID NO:________________________ 

CODE/SUBJECT:____________________ 

LECTURER:______________________________ 

 

 

Question (2b) 
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Figure 2
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Question (3c) 

 

 

Figure 3 

 

 

Question (3e) 

 

 

Figure 4 
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Question (6b) 

 

 

 

Figure 6 
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Answers 

 

Question (3c) 

 

 

Figure 3 

 

 

Question (3e) 

 

 

Figure 4 
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Part B 
 
(Q5) 
 
(a)(i) 
 

     (4 marks) 
 
 
(ii and iii) 

 
Logic circuit (4 marks) 
Logic expression (4 marks) 
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(5b) Implement the following Boolean functions with a 1 x 2 decoders and two 2 x 4 

decoder. 

F1 (A, B, C) =∑m (2, 3, 6, 7) 

 

 
 
 
 
 
 
 
(Q6) Design a 4 to 1 Multiplexer 
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Q6(b) 
  

(i) The synchronous counter: all flip-flops in the counter is clocked at the same 

time by a common clock pulse; but 

The asynchronous counter: the flip-flop within the counter do not change at 

the same time because they do not have a common clock pulse. 

(2 marks) 

 

(ii) Modulus 8           (2 marks) 
 

Asynchronous counter                                                                         (2 marks) 
 

 
 
  
(ii) 
 

 
 
 

(14 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


