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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)					29

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 

	128
	64
	32
	16
	8
	4
	2
	1

	0
	0
	1
	0
	1
	1
	0
	1



32+8+4+1=45
00101101 3


b) 174 
	128
	64
	32
	16
	8
	4
	2
	1

	1
	0
	1
	0
	1
	1
	1
	0


		
		
	128+32+8+4+2=174
10101110 3


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

a) 10011010 

128+16+8+2= 164
164 0



b) 01011111 

64+16+8+4+2+1
95 3




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



4+1= 5
8+4=12
12=C
5C
01011100 2


b) D6 

	8
	4
	2
	1
	8
	4
	2
	1

	0
	1
	1
	0
	1
	1
	0
	1



4+2=6
	8+4+1=13
	13=D
	D6
	01101101 0


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



4+1=5
4+2=6
56
01010110

	128
	64
	32
	16
	8
	4
	2
	1

	0
	1
	0
	1
	0
	1
	1
	0



64+16+4+2= 86
86 3

b) CB

	8
	4
	2
	1
	8
	4
	2
	1

	1
	1
	0
	0
	1
	0
	1
	1



	8+4=12
	8+2+1=11
	C=12
	B=11
		

	128
	64
	32
	16
	8
	4
	2
	1

	1
	1
	0
	0
	1
	0
	1
	1



11001011
128+64+8+2+1= 203
203 3


e)	How many different/unique values can be represented by a 6 bit number? (3 marks)
	
	128
	64
	32
	16
	8
	4
	2
	1



6 bit =64 
2^6 =64
64 unique values 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)

200x500= 100,000
16 million colours =24 bits 
8 bits = 1 byte
24 bits= 3 bytes
100,000x3= 300,000
300,000KB file size 300KB    --    4



	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= 30,000
30,000KB  correct method, wrong answer - 2





	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
200KB= 200,000
300,000/200,000= 1.5
Upload time =1.5 Seconds 3

QUESTION TWO (20 marks total)					14

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

i) USB Flash Drive (memory stick)

16GB a little low

ii) SSD in a desktop computer

512GB 1

iii) Portable HDD for a regular user

1TB 1


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)


A hard drive are to store any type of data, this ranges from images, videos, music, text, etc. The hard drive can also install the operating system and software that will run on the PC 1. A hard drive is able to offer mass amounts of storage, its portable, it works fast, the stored information is not lost when the computer is shut down 1. Its disadvantages include: Can be expensive, if the hard drive crashes the PC will not operate, If the hard drive fails it can be hard to recover information, if the disc inside crashes immediate work can be lost and it can be affected by magnets 1. Hard drives will typically be used in every PC as a nice base for storage and the saving of operating systems. A hard drive can range anywhere from 500GB up to 4TB 1.
A Solid State Drive or SSD is a brilliant storage save for a PC. It is able to work at higher speeds1 than a bog standard Hard Drive, it’s extremely durable1, its light 1, higher reliability over a Hard Drive1, uses less power than a Hard Drive 1, finally it cannot be affected by magnets. The disadvantages of a Solid-State drive are: Short life span, Its high in cost and its storage is on the lower side 1. A typical Solid-State Drives storage size is anything from 128GB to 1TB 1.
Optical drives are becoming outdated as the internet proceeds to carry on growing. An optical drive is unlike anything else as overtime it can become loose and start to make noises within the PC it is installed in and they can have a short life. They are able to read multiple discs with saved information on. The typical size of an Optical Drive is dependant on the disc inserted. For example, CD can store up to 700MB 1 whereas a DVD can store up to 8GB.





QUESTION THREE (20 marks total)					9

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).

Multiple ports can be found on a motherboard, these range from:
· PCI 1
· ISA
· CNR
· AMR
· EISA

With all the expansion ports/slots mentioned above there are multiple things to be inserted into them to give the PC more usability. Modems, Sound Cards, Network Cards, Graphics Cards can be inserted. A graphics card can allow for games, videos and online streaming to play without issues 1. A sound card can help improve sound quality 2, and network cards can give the PC wireless connection.



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











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
	8
	G

	C
	4
	F

	D
	7
	G

	E
	4
	G

	F
	1
	F

	G
	2
	G

	H
	5
	G


  


QUESTION FOUR (25 marks total)				8

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


Data- Application
Data- Presentation
Data- Session
Segments- Transport
Packets- Network
Frames- Data Link
Bits- Physical

3







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 spreads the data across 2 disks 1
Raid 1 duplicates across 2 discs 1
Raid 10 does a combination of both Raid 1 and Raid 0 1
Raid 5 uses a parity bit 1
Raid 6 uses 2 parity bits 1
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