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MODULE CODE: ACCA4022
COMPUTER ARCHITECTURE and OPERATING SYSTEMS
TIME:  2 Hours 
answer all questions


Equipment or materials required – None
The Candidates are not permitted to bring calculators, dictionaries; text books/case studies or any other reference materials into the exam room.
Show all your calculations in your exam book
Marks add up to 100.
This assessment constitutes 50% of the overall module and all of the Comp. Arch. aspect.


ANSWER ALL FOUR QUESTIONS

QUESTION ONE  (35 marks total)

Attempt all of the following. Electronic Calculators are not permitted.  Write down and show all your manual calculations in your exam book. 

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

a) 81
b) 123 


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

a) 11011101 
b)       10010 

c)	Convert the following hex numbers to binary (2 marks each)

a) 6A 
b) 3C 


d)	Convert the following Hex numbers to decimal (3 marks each)
 
a) B3 
b) 4C

e)	How many different/unique values can be represented by a 4 bit number? (3 marks)
	

f)	You are required to calculate the file size of a full colour graphic image of dimensions 200*300 pixels where each pixel can be one of 16 million colours. Calculate:
i)	The file size if you saved it in an uncompressed .BMP format (5 marks)
	ii)	The file size if you saved it as a JPG with a compression ratio of 10:1 (2marks)

g)	Approximately how long it would take to upload a 200MB file if you were using an internet link with a 80Mb/s transfer speed (3 marks)





QUESTION TWO (20 marks total)

a) Sketch a typical block diagram that depicts the Harvard computer architecture. Ensure you name/identify all items in your diagram. (10 marks)

b) What is Cache when referred to in the context of a CPU? Also briefly explain its purpose and how it achieves this (10 marks)


QUESTION THREE (20 marks total)

a) Quote typical data capacities for the following devices: (2 marks each)
i)	A writeable BluRay optical disk
ii)	A typical £80 rotating Hard Disk in a desktop computer
iii)	A £100 M.2 SSD

b) Quote typical data transfer rates for the following: (2 marks each)
i) Modern, high specification M.2 NVME sticks
ii)	An average rotating Hard Disk 
iii)	A SATA SSD 

c) What does the term DHCP stand for in a local area network context? Explain its purpose. (8 marks)


QUESTION FOUR (25 marks total)

Produce a typical, cost-effective specification for a medium specification PC aimed predominantly at gaming but will be also used for simple tasks such as word processing, accounts, email and surfing the net. The only potentially out of the ordinary function is that the computer needs to connect to a modern 42” living room television and will be required to be able to watch full HD movies on both purchased disks as well as from streamed internet sources.
Produce a specification with as a minimum, detail on:
a) A suitable CPU
b) What is a sensible amount of RAM
c) What type and size of non-volatile storage would be suitable
d) The input/output features/ports needed
e) The features a suitable graphics card would require.

For all of the above areas, you should justify your choice with reasoning and where possible, explain why you chose that particular option, over the alternatives.
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