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MARKING SCHEME


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) 23 		10111
b) 218 	11011010


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

a) 10101101 	173
b)       11011 	27

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

a) 9B 		10011011
b) C3 		11000011


d)	Convert the following Hex numbers to decimal (3 marks each)
 
a) D3 		211
b) 3B		59

e)	How many different/unique values can be represented by a 5 bit number? (3 marks)
	
2^5 = 32

f)	You are required to calculate the file size and upload time of a full colour graphic image of dimensions 200*100 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)
total number of pixels = 200*100 = 20,000 = 20K pixels
16 million colours = 8bit per RGB value = 3 bytes per pixel 
Therefore total file size = 20k*3 = 60KB

	ii)	The file size if you saved it as a JPG with a compression ratio of 10:1 (2marks)
10:1 ratio is a simple divide by ten, so answer = 6KB


g)	Approximately how long it would take to upload a 5MB file if you were using an internet link with a 20Mb/s transfer speed (3 marks)

	A 5MByte file = 40Mbit. Therefore @20Mb/s, this would take 2 seconds
QUESTION TWO (20 marks total)

a) Sketch a typical block diagram that depicts the main components of a Von Neumann based computer architecture. Ensure you name/identify all items in your diagram. (10 marks)

Typ answer:
[image: ]
[image: ]

b) [bookmark: _Hlk119841512]In a typical Von Neumann based computer architecture, we typically consider there to be three separate busses. Explain what the purpose of each one is. (10 marks)
Ans:
The Address bus is controlled by the CPU and dictates which devices (RAM, ROM, I/O etc) in the memory map are to respond to a read/write command. 
Once the address is asserted, the corresponding device will place its contents onto the data bus for a read operation, or it will take the data issued from the CPU for a write operation
The control bus contains signals such as the read/write lines, interrupts etc.
(10 marks total)










QUESTION THREE (20 marks total)

a) Quote typical data capacities for the following devices: (2 marks each)
i)	Double Layer DVD disk – approx. 9GB
ii)	A typical £80 rotating Hard Disk in a desktop computer approx. 3TB
iii)	A £10 USB flash drive – approx. 32/64GB

b) Quote typical data transfer rates for the following: (2 marks each)
i) 802.11g  - wifi link. – 54Mb/s
ii)	An average rotating Hard Disk approx. 100-160MB/s
iii)	A typical current NVME M.2 SSD approx. 3000MB/s

c) Explain the difference between a Hub, and a Switch (4 marks)
Hub = dumb device that simply duplicated all traffic to all ports
Switch is an intelligent device that routes data based on learned MAC addresses.
(2 marks each)

d) What is a MAC address, and what is an IP address. (4 marks)
MAC address is a (supposed) unique 6 byte number that is programmed/burnt into each network device at the factory.
IP address is a programmable 4 or 6 byte number that is assigned either by an administrator or by DHCP to give each device on a network a unique address (for that network)
(2 marks each)




[bookmark: _GoBack]QUESTION FOUR (25 marks total)

Produce a typical, cost effective specification for a low cost PC aimed at the family/home market that does not have a need for high end gaming but will be 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.

5 marks for each section – 25 marks total. Each section to not only include a sensible recommendation, but also the justification.
Typical spec might be:
A lower end Core i3 or Corei5 (or AMD equivalent) should be sufficient. No real need to have to spend additional money on a higher end Corei5/i7 chip 
4-8 GB RAM should be sufficient(explanation of why less might slow system down if disk paging happens, but more could be a waste of money)
A small 500GB-2TB Conventional HD should be sufficient – this setup will not need or create large quantities of data. No need for faster and more expensive SSD but this could be specified if faster boot times etc are specified. Bluray drive is required for possibly installation but essential for HD media viewing.
General USB 2/3 ports for the various peripherals, keyboard/mouse etc , Analogue and digital (SPDIF) audio ports useful for connecting to an AV amp if it exist
High-end graphics card with modern GPU for fast frame rate rendering probably overkill and not needed. On board/On CPU graphics should be sufficient as long as it supports HD video decoding. Must have HDMI port to enable video AND audio when connected to the television.
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