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QUESTION ONE  (20 marks total)	Comment by Jaymie Phillips: 20 marks

i) Provide the name for each of the following symbols (5 marks)	Comment by Jaymie Phillips: 5


1. [image: Shape

Description automatically generated with medium confidence]	-----------AND Gate--------
2. [image: Shape

Description automatically generated with medium confidence]	-------------OR Gate---------
3. [image: Shape

Description automatically generated with medium confidence]	-------------NOT Gate-------
4. [image: Shape

Description automatically generated with medium confidence]	--------------XOR Gate------	
5.  [image: Shape

Description automatically generated with medium confidence]	---------------NAND Gate---
 

ii) Give a representation of the truth table for an AND gate given the inputs A and B (5 marks)	Comment by Jaymie Phillips: 5

An AND gate requires both inputs to be on in order for an output.

	A
	B
	A . B

	0
	0
	0

	1
	0
	0

	0
	1
	0

	1
	1
	1
















iii) 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
The gate left in the figure 1 diagram is an OR gate, the gate right in the figure 1 diagram is an AND gate.

If inputs A and C are on, this means the output for E would be on, due to the OR gate producing an output. C also being on gives the AND gate two inputs meaning it would produce an output as shown below in the truth table.	Comment by Jaymie Phillips: 4

	A
	B
	C
	D
	E

	1
	0
	1
	1
	1



If either A or C inputs were to be off then the E would not produce an output due to the AND gate not receiving both inputs, furthermore if A and B inputs were off the OR gate would not produce an output because it is not receiving either inputs, in turn meaning the AND gate would not produce an output either.

iv) 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: Shape

Description automatically generated with medium confidence]Downstairs Switch (A)	Comment by Jaymie Phillips: 6

						Light (C)


Upstairs Switch (B)










QUESTION Two  (20 marks total)	Comment by Jaymie Phillips: 19 Marks

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. 

i) Convert the following binary numbers to base 10 (2 marks each)	Comment by Jaymie Phillips: 4

a) 1101 0111 

215

b) 0010 0101 

37

ii) Convert the following hex numbers to binary (2 marks each)	Comment by Jaymie Phillips: 4

a) 6F 

Using the hex conversation table allows the conversion of each hex number into a 4 bit binary,
6 = 0110 F =1111
Then combing them together gives:
01101111

b) EA 

Converting each hex number into a 4 number binary,
E = 1110 A =1010
Then combing them together gives:
11101010


iii) Convert the following decimal numbers to Binary (2 marks each)	Comment by Jaymie Phillips: 4

a) 84

	64
	32
	16
	8
	4
	2
	0

	1
	0
	1
	0
	1
	0
	0


84-64 = 20, 20-16 =4, 4-4 =0. Using numbers 64, 16 and 4 gives:
1010100






b) 246

	128
	64
	32
	16
	8
	4
	2
	0

	1
	1
	1
	1
	0
	1
	1
	0


246–128 = 118, 118-64 = 54, 54-32 = 22, 22-16 = 6, 6-4 = 2, 2-2 = 0. Using number 128, 64,32, 16, 4 and 2 gives:
11110110


iv) Convert the following Hex numbers to decimal (2 marks each)	Comment by Jaymie Phillips: 4
 
a) A1 

Using the hex conversation able A1 = 10100001 in binary therefore in decimal = 161 

b) F5

Using the hex conversation able F5 = 11110101 in binary therefore in decimal = 245 


v) How many unique values can be represented by a 6- bit number ? (2 marks)	Comment by Jaymie Phillips: 1

By powering by 2 each bit from 0 allows each bit to double itself therefore a 6 bit number would have up to 64 unique vales available.

vi) Using the base 2 number system write the number of bytes in 1 Kilobyte (2 marks)	Comment by Jaymie Phillips: 2

1 byte = 8 bits, 1 Kilobyte = 1024 bytes, using the base 2 number system where 2 to the power of 10 Bytes or 210 B













QUESTION THREE (20 marks total)	Comment by Jaymie Phillips: 10 Marks

[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:
a) A suitable CPU
The CPU is going to be responsible for the speed and rendering performance of the PC, especially the most important part of the PC. With recent chip shortages due to Covid and lockdowns it has become very difficult to obtain the top end products however looking at cost efficient processors shouldn’t be too hard. Ideally a intel i7 quad processor would be suggest, intel being a very popular and well known company when it comes to CPU’s. The quad core would allow the user to maintain an intense render time when using 3d animation programs, ideally 2ghz clock speed would be useful at minimum and a 64 bit operating system.	Comment by Jaymie Phillips: 2

b) What is a sensible amount of RAM
Cost effectively 8gb would suffice for the purpose of this build however doubling this to 16 is always a safer option because having the more RAM means the PC can store more information and allows the user to perform multiple tasks at once without having to wait for the system to catch up.	Comment by Jaymie Phillips: 2

c) What type and size of non-volatile storage would be suitable

The main areas for storage for this type of build would be hard drive capable of holding a large amount of data, these come in vast amount of different sizes but 1TB seems to be the standard these days and would fit this build nicely allowing the user to storage large amounts of files, however a static state drive would be suggested mainly for size and to make the PC more compact. 	Comment by Jaymie Phillips: 2

d) The input/output features/ports needed

The built would need to have a relevant amount of input ports such as USB, allowing the use of hardware such as mouse, keyboard, monitor and maybe even a drawing tablet for the user to use their hands when drawing. Most modern PC build sites recommend duel monitors however this would make the cost efficient principle start to fade away on this build. Other things considered would be a good LAN port or wireless adapter allowing the PC to stay connected to the internet without interruption.	Comment by Jaymie Phillips: 3

Furthermore a decent coolant system would be needed as presumably the PC will be used for long periods, however most PCs will come with built in fans to control the temperature produced by the PC.




e) The features a suitable graphics card would require.
This is a vast market to get involved in when you consider a PCs graphics card, the more money your willing to spend the better the product, that being said Nivida geforce another well known company in this particular area of the market, they have produced some of the greatest graphics cards to date and often keep their competitors on edge with new and improved products.
	Comment by Jaymie Phillips: 1
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)	Comment by Jaymie Phillips: 10 Marks

[bookmark: _Hlk67492119]a)What do the terms GPU and CPU stand for? Explain what they are used for in the context of a typical PC. (6 marks)	Comment by Jaymie Phillips: 4

A GPU stands for graphics processing unit and is responsible for the graphics of a computer and is made up of different cores, the more cores the better performance GPU.  Companies keep adding more and more cores allowing different tasks performed by the cores allow the better performance of a PC.

A CPU stands for central processing unit and is used to essentially control the computer system, its made from a vast amount of transistors and is responsible for the processing of information. 

b) Depict the  Von Neumann architecture, showing the three main busses. Also provide and explanation of the function of each bus (8 marks)	Comment by Jaymie Phillips: 5


Central Processing Unit

Control Unit

Logic Unit


Output Device

Input Device






Memory Unit



The Control Unit is responsible for coordinating the input and out devices, there are two registers within this known as IR Instruction Register which will hold the instructions that needs to be followed next and PC Program Counter which contains the most recent instruction.

The Logic unit performs basic operations such as adding or multiplication, this is where you would find logic operations such as AND or XOR, more registers are located here also.

Data registers are assigned by the user of the PC and Address registers hold memory and instructions.







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)

A compiled computer language is where the client or computer interprets what is being entered and perform actions accordingly, an example of this is a client and language called python, this client allows the user to enter code enabling the program to follow commands and producing a program.	Comment by Jaymie Phillips: 1

An Interpreted computer language is not translated by a client or computer but instead explained by another user or programmer who understands the code and produces an outcome, an example of this would be C++. 
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