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Q1
QUESTION ONE  (20 marks total)

1. Provide the name for each of the following symbols (5 marks)


1. [image: Shape

Description automatically generated with medium confidence]	AND
1. [image: Shape

Description automatically generated with medium confidence]	OR
1. [image: Shape

Description automatically generated with medium confidence]	NOT
1. [image: Shape

Description automatically generated with medium confidence]	XOR	
1.  [image: Shape

Description automatically generated with medium confidence]	NAND
 

1. Give a representation of the truth table for an AND gate given the inputs A and B (5 marks)

	A
	B
	AB

	1
	1
	1

	1
	0
	0

	0
	1
	0

	0
	0
	0




1. Indicate the output at each of the stages labelled in Figure 1. Inputs A and C are at logic level 1 (4 marks)

[image: Shape

Description automatically generated with medium confidence]E
D

Figure 1
	A
	B
	C
	D
	E

	1
	0
	1
	1
	1

	0
	1
	0
	1
	0

	0
	0
	1
	0
	0

	1
	1
	0
	1
	0

	1
	0
	0
	1
	0

	1
	1
	1
	1
	1

	0
	0
	0
	0
	0




1. A domestic light can be illuminated by two different switches. Each of the switches may turn the light on independently of one another, not dissimilar to a stairs light. Represent this scenario using a logic circuit (6 marks)


[image: Switch Symbol Circuit - Free vector graphic on Pixabay]			
[image: Icon

Description automatically generated]
[image: Switch Symbol Circuit - Free vector graphic on Pixabay]A

[image: Shape

Description automatically generated with medium confidence]E
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	C
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Truth Table for the above circuit:
	A
	B
	C
	D
	E
	F

	1
	0
	1
	0
	1
	1

	0
	1
	0
	1
	1
	1

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	1
	0
	0
	1
	1
	1

	1
	1
	0
	0
	1
	0

	0
	0
	1
	1
	0
	1

	0
	1
	1
	0
	1
	1












QUESTION Two  (20 marks total)

Attempt all of the following. Do not simply use an Electronic Calculator and just present the final answer. Write down and show all your manual calculations in your exam book. 

1. Convert the following binary numbers to base 10 (2 marks each)

1. 1101 0111  
1 3 7 23 87 215

1. 0010 0101 

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

1. 6F 
1. EA 



1. Convert the following decimal numbers to Binary (2 marks each)

1. 84
1. 246


1. Convert the following Hex numbers to decimal (2 marks each)
 
1. A1 
1. F5

1. How many unique values can be represented by a 6- bit number ? (2 marks)

1. Using the base 2 number system write the number of bytes in 1 Kilobyte (2 marks) 1024

QUESTION THREE (20 marks total)

[bookmark: _Hlk67491857]Give a typical, cost effective specification for  a typical PC that could be used for 3D animations and software development.  Provide details for:
1. A suitable CPU
Quad-core 3GHz HT 16Mb Cache
1. What is a sensible amount of RAM
16GB
1. What type and size of non-volatile storage would be suitable
2 Storage devices 
1:SSD:500GB for the OS and program storage 
2:HDD15K:2TB for animation and software in development storage

1. The input/output features/ports needed
If the PC was going to be used for designing 3D animations then a drawing tablet would be useful, the PC would need to have the following inputs to function
Inputs:
Mouse
Keyboard
Drawing Tablet
A USB port for each would be required

Outputs:
A workstation like this would usually have 2 monitors for multitasking
2x HDMI or DVI-D
PCI-E 16x slot for a graphics card

1. The features a suitable graphics card would require.
PCI-E 16x Compatibility
16GB or higher GDDR6 texture memory as 3D work is highly demanding
Clock speeds in excess of 1005MHz
2x HDMI or DVI-D to support the monitor choices
Based on the specs of an Nvidia Quadro card that are widely used for 3D work

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.
QUESTION FOUR (20 marks total)

a) [bookmark: _Hlk67492119]What do the terms GPU and CPU stand for? Explain what they are used for in the context of a typical PC. (6 marks)
Graphics Processing Unit – a card or integrated chip that used for displaying an image on the monitor, needs to be more complex for things like gaming and 3D design
Central Processing Unit – Used for performing calculations for the computer to function, everything from clicking a mouse to printing a document utilizes this.


b) Depict the  Von Neumann architecture, showing the three main busses. Also provide and explanation of the function of each bus (8 marks)
Control Bus Tells the computer when/how and where to fetch information from and contains instruction register and program counter
Address Bus Houses registers of where to find instructions on the system and where devices are
Data Bus Houses information about the devices and provides this to the address bus and control unit when needed.


c)In the context of different programming languages, what is the difference between a Compiled language and an interpreted language. Give one example of each. (6 marks)

Compiled: interacts more directly with Hardware, example C++
Interpreted: Interacts more on a software level, does not need to be written with specific hardware in mind. Example PHP
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