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INSTRUCTIONS:  Answer question one and any other two questions  
   
QUESTION ONE (30 MARKS) 

a) Convert the following binary number to decimal 11001002.   (2 Marks) 
b) Perform the following operations; 

i. 07FA16 + 02AB16        (2 Marks) 
ii.  4118 – 3768        (2 Marks) 

c) Distinguish between weighted and unweighted codes give an example of each. 
          (4 Marks) 

d) Study the figure below and  answer the questions that follows  
 
 
 
 
 
 
 

i. Name the logic gate        (1 Mark) 
ii.  Draw the truth table for the logic gate.    (2 Marks) 

e) Using logic gates design a circuit to implement the function below Y = B+AC̓. 
          (3 Marks) 

f) Simplify the following using Boolean algebra  

i. BAB +            (1 Mark) 

ii.  ABBA +            (2 Marks) 
g) Find the excess 3 equivalent of the decimal number 237.4510.  (2 Marks) 
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h) Briefly discuss the following codes  
i. ASCII         (2 Marks) 

ii.  EBCDIC        (3 Marks) 
i) Transform the following sum of products to product of sum � = �� + �̅��. 

          (3 Marks)  
j) What is a canonical form of a Boolean expression?    (1 Mark) 

 

QUESTION TWO (20 MARKS) 

a) Differentiate between a combinational and a sequential logic circuit.  Give an example 

of each.         (4 Marks) 

b) i)  Present the truth table for a half adder.     (2 Marks) 

ii)  Express the outputs of a half adder in Boolean form.   (2 Marks) 

iii) Design a circuit using logic gates to implement the half adder.  (4 Marks) 

c) Expand the following Boolean expressions  

i. � = ��� + �	̅ + ��	̅ + �	̅      (2 Marks) 

ii.  � = 
�̅ + ��. 
�̅ + � + 	̅ + �     (2 Marks) 

d) For a Boolean function �
�, �� = ∑0,2 prove that �
�, �� = �
1,3�. (4 Marks) 

 

QUESTION THREE (20 MARKS) 

a) i)  Draw a circuit diagram of an R-S flip flop using NAND gates.  (4 Marks) 

b) How are following achieved using the flip flop in (i) above  

i. SET         (3 Marks) 

ii.  RESET         (3 Marks) 

c) i)   What is a multiplexer?       (2 Marks) 

ii)  Present the truth table of a 2:1 multiplexer.    (1 Mark) 

iii)  Design a circuit for a 2:1 multiplexer using the logic gates.  (3 Marks) 

d) Convert the following binary number to gray code 10110112.  (2 Marks) 

e) Convert 9.37510 to binary.       (2 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Use Quire Me-Chusky tabular method to minimize 

 �
�, �, 	, � = �´�	 + �´�´ + �	´ + �´	´ + �´�	´.      (6 Marks) 

b) Differentiate between a byte and a nibble.     (2 Marks) 

c) Use Karnaugh maps to minimize       (5 Marks) 
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� = �̅�	̅ + ��	̅ + ��	 + ���	̅ + �̅�	 

d) Draw the truth tables for the following Boolean expressions  

i. � = �̅��	̅ + �̅�	 + ��	̅ + ���	.     (2 Marks) 

ii.  � = 
� + � + 	̅�. 
� + �� + 	�. 
�̅ + �� + 	�. 
�̅ + � + 	�  (2 Marks) 

e) Write down the Boolean function implemented by the following function. (3 Marks) 

 

 


