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INSTRUCTIONS: -	Answer question one and any other two questions


QUESTION ONE (30 MARKS)
a) Define the following 
(i) Logic gate 								(1 mark)
(ii) Flip-flops 								(1 mark)
(iii) Sequential logic circuit						 (1 mark)
(iv) Truth table								 (1 mark)
(v) Combination logic circuits						 (2 marks)
b) 
Use the truth table to prove that 			(5 marks)
c) by use of distributive law, express the expression below in standard product of sums form 

							(4 marks)
d) develop a truth table for the S-R flip-flop shown below			(4 marks)



e) (i) Define a multiplier 							(1 mark)
(ii) Implement a 2 input multiplexer using logic gates 			(4 marks)
f) Define analog-to-digital conversion and give an example of an analog-signal (2 marks)
g) Define
(i) RAM									 (2 marks)
(ii) ROM									 (2 marks)
QUESTION TWO (20 MARKS)
a) (i) State the advantages of utilizing JK flip-flops in sequential logic circuits. (2 marks)
(ii) Using the JK flip-flop for the figure below, develop its truth table, characteristic table and its excitation table







Fig 2.1 JK flip flop 								(12 marks)
b) Realize a D flip flop using the SR flip flop 					(6 marks)
QUESTION THREE (20 MARKS)
a) (i) Write down the three basic operations of Boolean algebra		 (3 marks)
(ii) Develop a truth table for an AND operation with an AND gate of two inputs. 										(3 marks)
b) Design a full adder with its truth table and develop its circuit implementation (14 marks)
QUESTION FOUR (20 MARKS)
a) Design a JK flip-flop based circuit whose state diagram is shown below. 	(10 marks)




b) Draw a basic microcomputer with its components				 (8 marks)
c) Define a microcomputer							 (2 marks) 
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