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ACSC 102: INTRODUCTION TO DIGITAL LOGIC
STREAMS:	Y1S1					   		              TIME: 2 HOURS	       
DAY/DATE: TUESDAY 29/8/2023 			                   8.30 A.M. – 10.30 A.M.
Instruction: Answer question one and any other two questions.
Question One (30 marks)
(a) Explain the role of the following registers in the processor.			
(i) Program Counter (PC)							(2 marks)
(ii) Memory Address Register (MAR)					(2 marks)
(b) Perform the following number system conversion. 
597.48510 to Binary system. 						(4 marks)
(c) Find the sum of 3910 and -1710 in binary using the two’s complement arithmetic. Use 8 bits to represent the binary numbers. 						(4 marks)
(d) Construct a truth table for the Boolean expression shown below.		(4 marks)

	[image: ]

(e) Briefly explain the fetch-execute cycle in instruction execution. 		(4 marks)


(f) Simplify the Boolean function using Boolean identities. Show the Boolean identities used in each step.										(5 marks)
[image: ]
(g) Draw the combinational circuit that directly implements the following Boolean function. 												(5 marks)
			[image: ]

Question Two (20 marks)
(a) Discuss two ways of dealing with multiple interrupts in the processor.        (4 marks)
(b) Design a truth table for a three –input exclusive-OR (XOR) operation. Design its implementation using AND, OR and NOT gates.                                  	(8 marks)
(c) Get the simplified version of the Boolean function represented in the Kmap shown below.												(8 marks)
		[image: ]
Question Three (20 marks)
(a) Create a Kmap and then simplify the following function.			(8 marks)
[image: ]
A three-input digital circuit gives a TRUE output when a majority (i.e. 2 or more) of the inputs is TRUE. 
(i) Develop a truth table for the output 					(4 marks)
(ii) Draw the logic diagram for the circuit implementation using AND, OR and NOT gates.  									(8 marks)
Question Four (20 marks)
(a) Describe the following cache write policies.					(4 marks)
(i) write-through 
(ii) Write-back
(b) Show that	 [image: ] using Boolean identities.			(8 marks)
(c) Describe the four major internal structural components of a computer system. Use a well labeled diagram to illustrate their interconnection.				(8 marks)
[bookmark: _GoBack]	
Question Five (20 marks)
(a) Discuss two memory access techniques used in the computer system.		(4 marks)
(b) Discuss the flow of program execution in the event of a raised interrupt when interrupts are enabled. Use an appropriate diagram to illustrate your answer.			(8 marks)
(c) Perform the following number conversions: 					
i) 543.1510 to base 8							(4 marks)
ii) 8F4A216 to binary 							(4 marks)
………………………………………………………………………………………………….
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