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ANSWER ALL QUESTIONS

1. Question One (35 marks)

Attempt all the following. You must show all working clearly. Marks will be awarded for the method as well as final answer. Basic calculators may be used.

a) Explain the importance of number systems (such as binary, hexadecimal, and octal) in the study of Computer Architecture.  (4 marks)

b) Convert the following decimal numbers to Binary (3 marks each)

i. 245 		
ii. 512		

c) Convert the following binary numbers to base 10 (3 marks each)

i. 11010101		
ii. 101011001	
	
d) Convert the following binary numbers to Hex numbers (3 marks each)

i. 111010101011		
ii. 100111110010	
	
e) Convert the following Hex numbers to decimal (3 marks each)

i. C3		
ii. 66		


f) How many different/unique values can be represented by a 3-bit number? (3 marks)


g) Approximately how long it would take to download the 36MB file if you were using an internet link with a 80Mb/s transfer speed (4 marks)



2. Question TWO (25 Marks)

a) Draw and clearly label a typical block diagram illustrating the Harvard computer architecture. Ensure that all relevant components are properly identified. (12 marks)

b) In the context of a CPU, explain what is meant by cache memory and registers. Briefly describe how cache and registers support and enhance CPU operation. (13 marks)
                     
                   
3. Question Three (25 Marks)

a) Define secondary memory and distinguish between a Hard Disk Drive (HDD) and a Solid-State Drive (SSD) by stating two differences between them. (5 marks)

b) For RAID 0, RAID 1, and RAID 10, state two key characteristics of each RAID level. (6 marks)


c) With the aid of suitable diagrams, describe how data is organised and stored in RAID 0, RAID 1, and RAID 10. (8 marks)

d) For each of the following RAID levels — RAID 0, RAID 1, and RAID 10 — state one advantage and one disadvantage. (6 marks)


Question  Four (15 Marks)

(a) Draw a clearly labelled diagram illustrating the Fetch–Execute Cycle. (6 marks)

(b) Describe in detail the steps involved in the Fetch–Execute Cycle, explaining the role of relevant registers during each stage. (9 marks)
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