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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) 62		00111110
b) 125 	01111101


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

a) 10011001 		153
b)       11110 		30

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

a) 2F 		00101111
b) 36 		00110110


d)	Convert the following Hex numbers to decimal (3 marks each)
 
a) C3 		195
b) 66		102

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

f)	You are given an uncropped image from a digital camera image that comprises 4000*3000 pixels.  where each pixel can be one of 16 million colours. Calculate:
i)	How many megapixels was the camera? (3 marks)

Ans = total number of pixels= 4000*3000 = 12 000 000 = 12Million pixels or 12 MP


If the uncompressed image file size is 36MB when stored as a .BMP, what would the compressed storage size be if: 
	ii)	you saved it as a JPG with a compression ratio of 10:1 (3marks)

	Ans - /10 for a 10:1 compression ratio so answer is 3.6MB





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)

	80Mb/s = 10MB/s (divide by 8)
	Therefore the 36MB file takes 36/10 = 3.6 seconds



QUESTION TWO (20 marks total)

a) The diagram below is of a generic, single ‘system bus’ based computer architecture. 

Explain the purpose of each of the six labelled items/rectangles (12 marks)
Also ensuring that your answer includes a description of the overall operating principle of this computer system – as an example, explain the general flow of instructions and data if a program was to read text from an attached keyboard, store the text in temporary/working volatile storage, before then permanently saving the data into a file on an attached non volatile hard disk (8 marks)
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6 rectangular boxes, so 2 marks for each item (12 marks total)

Then:
8 marks for the description of how:
Instructions (the program) are loaded from Memory(RAM)into the CPU via the data bus, after the address bus has been set to identify where the instruction is stored.
Then the instruction is Executed
Then the keyboard is interrogated once addressed, any data is placed on the data bus and read into the CPU, then the CPU will store the text into the appropriate area of Memory/RAM.
Then when the data is to be stored to disk, the program reads the bytes from the memory area, and transfers them to the disk which is connected to the I/O section of the diagram.


QUESTION THREE (20 marks total)

a) Quote typical data capacities for the following devices: (2 marks each)
i)	A double layer DVD optical disk		9GB
ii)	A typical £80 rotating Hard Disk in a desktop computer  2-4TB
iii)	A £100 M.2 SSD		1-2TB

b) Quote typical data transfer rates for the following: (2 marks each)
i) Modern, high specification M.2 NVME ‘sticks’	2000-7000MB/s
ii)	An average rotating Hard Disk 	100MB/S
iii)	Typical LAN port on a modern laptop  100 & 1000Mb/s (gigabit)

c) You are given two 3TB hard drives . Explain what would be the pros and cons between configuring them in 
i) RAID 0
ii) RAID1
(8 marks)

RAID 0
Pros:
Increased storage capacity: RAID 0 combines the full capacity of both drives, providing 6TB of usable space
Improved performance: Data is striped across both drives, potentially doubling read and write speeds
Cons:
No fault tolerance: If one drive fails, all data is lost
Higher risk: The chance of data loss increases with two drives, as a failure in either drive results in complete data loss

RAID 1
Pros:
Data redundancy: All data is mirrored across both drives, providing a complete backup
Fault tolerance: The array can continue to function if one drive fails
Reduced storage capacity: Only 3TB of usable space is available, as the second drive is used for mirroring



QUESTION FOUR (25 marks total)

You are required to build a desktop computer (workstation) that will be used for editing 4K video. Your budget is very roughly around the £2000 mark (for the hardware only – don’t include any software costs for this exercise)
Produce a general specification for a suitable system 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.
f) An example of what typical software could be used for the video editing

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.


Example answer:
(approx. 4 marks for each section + 1 mark for overall coherence of answer – 25 marks total)

CPU
A suitable CPU for this workstation would be the Intel Core i9-13900K
Justification: The i9 has a high number of cores and provides excellent performance for video editing tasks, generally outperforming AMD's offerings for video editing
The high core count and clock speeds make it ideal for handling 4K video editing workloads, while its large cache helps with quick data access during editing sessions.

RAM
For 4K video editing, 64GB of DDR5 RAM would be a sensible amount
Justification: 4K video editing requires significant memory for smooth playback and rendering. While 32GB might suffice for some projects, 64GB provides headroom for more complex edits, multiple applications, and future-proofing. DDR5 offers higher bandwidth and speed compared to DDR4, benefiting video editing performance.

Non-volatile Storage
A combination of storage types is recommended:
2TB NVMe PCIe 4.0 SSD for the operating system and active projects
4TB SATA SSD for additional storage and completed projects
Justification: The NVMe SSD provides extremely fast read/write speeds for the OS and current projects, ensuring quick load times and smooth scrubbing through 4K footage. The larger SATA SSD offers ample space for storing completed projects and assets at a more affordable price point than an equally large NVMe drive.

Input/Output Features
Essential I/O features include:
Multiple USB 3.2 Gen 2 ports (Type-A and Type-C)
Thunderbolt 4 ports
HDMI 2.1 and DisplayPort 1.4 outputs
10 Gigabit Ethernet port
SD card reader
Justification: USB 3.2 and Thunderbolt 4 ports allow for fast data transfer from external drives and cameras. HDMI and DisplayPort outputs support multiple high-resolution monitors. 10 Gigabit Ethernet enables fast network transfers of large video files. An SD card reader facilitates quick imports from camera memory cards.

Graphics Card
A suitable graphics card would be something like the NVIDIA GeForce RTX 4070 Ti with 12GB memory
Justification: While not the top-tier option, the RTX 4070 Ti offers excellent performance for 4K video editing at a more budget-friendly price point. It provides hardware acceleration for many video editing tasks and supports features like GPU-accelerated effects and fast encoding/decoding.

Video Editing Software
Adobe Premiere Pro would be an excellent choice for professional 4K video editing

.Justification: Premiere Pro is an industry-standard video editing software that offers comprehensive tools for 4K editing. 
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