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answer all questions


Equipment or materials required – Computer with Internet Connection

The Candidates are expected to type their responses into this document and submit to Moodle by the required deadline.  It would be acceptable for handwritten work to be scanned or photographed and embedded into this document prior to submission.

Candidates may use calculators, however where requested full evidence of workings should be evidenced.

Show all your calculations on this document.


ANSWER ALL FOUR QUESTIONS

QUESTION ONE  (35 marks total)					34

Attempt all of the following. Do not simply use an electronic calculator. Write down and show all your manual calculations in your exam book. Simply providing the answer with no evidence of how you arrived at it will result in a zero.

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

a) 45 

	32
	16
	8
	4
	2
	1

	1
	0
	1
	1
	0
	1



1+0+4+8+0+32 = 45

Answer: 45 in binary = 1011013



b) 174 

	128
	64
	32
	16
	8
	4
	2
	1

	1
	0
	1
	0
	1
	1
	1
	0



0+2+4+8+0+32+0+128 = 174

Answer: 174 in binary = 101011103



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

a) 10011010 

	128
	64
	32
	16
	8
	4
	2
	1

	1
	0
	0
	1
	1
	0
	1
	0



128+0+0+16+8+0+2+0 = 154

Answer: 10011010 in base 10 = 1543


b) 01011111 

	128
	64
	32
	16
	8
	4
	2
	1

	0
	1
	0
	1
	1
	1
	1
	1



0+64+0+16+8+4+2+1 = 95

Answer: 01011111 in base 10 = 953

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

a) 5C 

	8
	4
	2
	1
	8
	4
	2
	1

	0
	1
	0
	1
	1
	1
	0
	0



5 = 0101 
C= 1100
Answer:  5C in binary = 010111002

b) D6 
	8
	4
	2
	1
	8
	4
	2
	1

	1
	1
	0
	1
	0
	1
	1
	0



D = 1101
6 = 0110
Answer: D6 in binary = 110101102


d)	Convert the following Hex numbers to decimal (3 marks each)
 
a) 56 

	8
	4
	2
	1
	8
	4
	2
	1

	0
	1
	0
	1
	0
	1
	1
	0



56 in binary = 01010110

	128
	64
	32
	16
	8
	4
	2
	1

	0
	1
	0
	1
	0
	1
	1
	0



0+64+0+16+0+4+2+0 = 86

Answer: 56 in decimal= 863


b) CB

	8
	4
	2
	1
	8
	4
	2
	1

	1
	1
	0
	0
	1
	0
	1
	1



CB in binary = 11001011


	128
	64
	32
	16
	8
	4
	2
	1

	1
	1
	0
	0
	1
	0
	1
	1



128+64+0+0+8+0+2+1 = 203

Answer: CB in decimal = 2033

e)	How many different/unique values can be represented by a 6 bit number? (3 marks)
	
2^0 = 0
2^1 = 2
2^2 = 4
2^3 = 8
2^4 = 16
2^5 = 32
2^6 = 64

Answer: 64 different values can be represented by a 6 bit number. 3




f)	You are required to calculate the file size and upload time of a full colour header graphic of dimensions 200*500 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)

200 x 500 = 100,000

16 million colours = 24 bits = 3 bytes (24/8 = 8, 8 x 3 = 24)

100,000 x 3 = 300,000KB total file size

Answer: File size is 300,000KB4 (300,000 or 300KB)

	ii)	The file size if you saved it as a JPG with a compression ratio of 10:1 (2mark)


10:1 = 1/10

1/10 of 300,000 = 30,000KB

Answer: File size is 30,000 KB 2 correct process

	iii)	Approximately how long it would take to upload the BMP file if you were using a typical UK ADSL link with a 2Mb/s transfer speed (3 marks)

2Mb/s = 200KB (200,000 bytes approx.)
300,000 / 200,000 = 1.5
Answer: BMP file would take 1.5 seconds to upload 3



QUESTION TWO (20 marks total)					17

a) Give typical current capacities and cost for the following devices: (2 marks each)

i) USB Flash Drive (memory stick)

Typical current capacity: 256 gigabytes bit large

Cost: £4 to £20 1

ii) SSD in a desktop computer

Typical current capacity: 4 terabytes (4,000 gigabytes) bit large

Cost: £40 to £125 1

iii) Portable HDD for a regular user

Typical current capacities: 1 to 6 terabytes (1,000 to 6,000 gigabytes)

Cost: £25 to £502



b) Compare the functional characteristics of Hard Disc Drives (HDD), Solid State Drives (SSD) and Optical Drives including advantages and disadvantages along with a typical use and storage capacity for each (14 marks)

Hard Disc Drives provide a large storage capacity1, they can store up to 2 terabytes of data and programs for device use. Hard drives use mechanical disk platters to read and write data1. They are also defined by how it connects to the device, they use SAS, SATA, SCSI and PATA connection standards. So a computer, for example, that uses SCSI hard drives will require it to support the SCSI standard. They can also be replaced and upgraded easily. However HDD relies on moving parts in order for it to work properly1, and the disc surface can be easily damaged. HDD also needs plenty of power in order for it to function in the device. They are typically used as main storage devices in computers1, and the average storage capacity can range from 1 terabyte to 6 terabytes. 1

Solid State Drives are notable for using flash memory as a storage mechanism1 and are able to read and write data faster as a result. They have faster times regarding loading and responsivenes, 1 and they weigh less than their hard drive counterparts1. However, SSDs have a short lifespan than HDDs as well as costing more 1. They also have a limited storage. SSDs are typically used as a form of mass storage device in laptops and computers, and the average storage capacity can range from 256 gigabytes to 1 terabyte. 1

Optical Drives are notable for using a laser beam to read and write discs 1. One advantage an optical drive has is that the discs endure less damage during the reading and writing processes. However when the data has been written into the disc it cannot be erased and replaced like other discs, which makes reusability limited to an extent. Optical Drives are typically used for storing videos or music and as a backup for files 1. The average storage capacity of an optical drive can range from 800MB to 50GB 1.





QUESTION THREE (20 marks total)					6

a) What typical expansion ports/slots can be found on a motherboard.  What devices can be connected and what additional functionality could be gained through their use (10 marks).


The typical expansion ports that are found on a motherboard are:

AGP: This port can support video cards. 2
PCI: This supports network interface cards, SCSI connection standard, sound and video cards. 2
PCI Express: This port supports Video cards, broadband modem, network interface and sound cards. 2
CNR: This supports broadband modem, network interface and sound cards. outdated
ISA: This supports sound, video and network interface cards. outdated


 
b) Calculate the transfer time (in minutes) for a file of size 4 GB and with a transfer speed of 80 Mbps: (5 marks)

Transfer time









c) Produce a forwarding table for node A by calculating the lowest cost routes on the network: (5 marks)
 
        [image: ]            
	Destination
	Cost
	GoTo

	A
	0
	A

	B
	1
	D

	C
	
	

	D
	
	

	E
	
	

	F
	1
	F

	G
	2
	G

	H
	
	


  


QUESTION FOUR (25 marks total)				4

a) Produce a diagram outlining the layers of the OSI model (3 marks)












b) Briefly explain each layer of the OSI model (7 marks)












c) Describe the main features of different RAID schemes.  You should cover the most common types whilst including diagrams, advantages and disadvantages for each (15 marks)

RAID 0 is a striped disk array. This scheme provides great performance in read and write operations and is easy to implement. 2

RAID 1 uses mirroring which replicates disc volumes onto physical hard disks to make sure that there is continuous availability. It provides great read and write speeds and if a drive fails then the data is copied to the replacement drive. 2

RAID 2 stripes data at the bit level than the block level, and uses the Hamming code to correct any errors. 

RAID 3 consists of byte level striping with a dedicated parity disc. Unlike the previous RAID schemes this performs badly with there is little request for data, but when there are request for data this scheme performs well.
Page 1 of 3	2019/2020	Trosodd/Turn Over
image1.jpeg
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





image2.png




