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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)					35

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 

45
	128
	64
	32
	16
	8
	4
	2
	1

	0
	0
	1
	0
	1
	1
	0
	1


00101101 3




b) 174 

174
	128
	64
	32
	16
	8
	4
	2
	1

	1
	0
	1
	0
	1
	1
	1
	0


				3






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

a) 10011010 

10011010
	128
	64
	32
	16
	8
	4
	2
	1

	1
	0
	0
	1
	1
	0
	1
	0


			128 + 16 + 8 + 2 = 154 3









b) 01011111 

01011111
	128
	64
	32
	16
	8
	4
	2
	1

	0
	1
	0
	1
	1
	1
	1
	1


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





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

a) 5C 
     5                           C
	8
	4
	2
	1
	8
	4
	2
	1

	0
	1
	0
	1
	1
	1
	0
	0





5 = 5
C = 12

5 in binary = 0101
12 in binary = 1100

Answer = 01011100 2


b) D6 

     D                           6
	8
	4
	2
	1
	8
	4
	2
	1

	1
	1
	0
	1
	0
	1
	1
	0





D = 13
6 = 6

13 in binary = 1101
6 in binary = 0110

Answer = 11010110 2






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

      5                          6
	8
	4
	2
	1
	8
	4
	2
	1

	0
	1
	0
	1
	0
	1
	1
	0





5 = 5
6 = 6

5 in binary = 0101
6 in binary = 0110

Answer = 01010110

01010110
	128
	64
	32
	16
	8
	4
	2
	1

	0
	1
	0
	1
	0
	1
	1
	0


64 + 16 + 4 + 2 = 86 3





b) CB

      C                          B
	8
	4
	2
	1
	8
	4
	2
	1

	1
	1
	0
	0
	1
	0
	1
	1





C = 12
B = 11

12 in binary = 1100
11 in binary = 1011

Answer = 11001011

11001011
	128
	64
	32
	16
	8
	4
	2
	1

	1
	1
	0
	0
	1
	0
	1
	1


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



e)	How many different/unique values can be represented by a 6 bit number? (3 marks)
	
2^6 = 2x2x2x2x2x2 = 64s 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)

	Total number of pixels = 200 * 500 = 100,000
	16 Million Colours = 24bit = 3 bytes per pixel (RBG)
	Therefore, the total file size will be 100k * 3 = 300KB 5


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

	With a 10:1 compression means that the file is 1/10th of the original size. Which means the answer is 300KB / 10 = 30KB 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)

	First 2Mb/s needs to be converted to KB. 1Mb/s is approx. 100KB/s. Therefore, 2Mb/s is approx. 200KB/s. Therefore, 300KB at 200KB/s = 1.5s 3



QUESTION TWO (20 marks total)					18

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

i) USB Flash Drive (memory stick)

64GB Flash Drive = £10 2

ii) SSD in a desktop computer

512GB = £60 2

iii) Portable HDD for a regular user

1TB Portable HDD = £45 2


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)


HDD (Hard Disk Drives)
An HDD uses magnetic disks 1 to read and write information. By using magnets bits can be stored by applying a charge to the disk inside the housing. The data is written and read using an actuator arm which moves backward and forwards over the disk as it spins. HDD can contain multiple layers of disks for a larger storage capacity 1.

A major advantage to HDD’s is that they are low cost with a high storage capacity 1. 4TB of space on an HDD only costs £80-£90 which is a very small amount of money for the amount of space provided.

The main disadvantage to HDD’s, however, is their read and write speed. Due to the drives being mechanical with moving parts, it takes time for them to physically move to the right location to read the data1. Another large disadvantage to HDD’s is that they are highly vulnerable to vibration which can cause the loss of data easily.

HDD’s are usually used for main data storage due to their low price and large storage size. 1




SSD (Solid State Drives)
SSD’s use circuits to store data, with no physical moving pieces. All data is stored on chips in an integrated circuit board1.

There are a few big advantages of SSD’s. The first is that it has a much faster read/write time than other competitors 1. The second is that it has a much lower power consumption 1 due to no moving parts. For those it bothers, SSD’s are also noiseless 1. Their formfactor is also very small so more can be put in a smaller place.

The main disadvantage to SSD’s is their high price point 1. The average user has a 512GB SSD1 which costs around £60. An HDD at the same price is around 2TB, and a 2TB SSD cost around £250.

Optical Drives
Optical drives use removable disks to read and write data too. These disks are then read and written by using a laser, 1 which is where the name optical comes from.

The main advantage of optical drives is the ability to quickly switch out the data that you are trying to access. The disks are also very small so over 50 can be stored in the same space of an SSD. These can also be easily shared. They are also really cheap, coming at £10 for 200.

The main disadvantages of optical drives are the very small storage which is only £25 GB for a single layer blue ray disk. You also need to purchase an optical drive which is another cost factor to consider.





QUESTION THREE (20 marks total)				13.5

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).

Typical expansion ports/slots found on a motherboard are PCI and PCI/E below are some devices that can be connected to these slots. 1

1) WiFi Card – Access to WiFi
2) USB expansion – More USB ports. Usually can be used to increase USB 3.0 ports.
3)Graphics Processing Unit (GPU) – This is used to process images for your computer system. This is a special type of processing unit which generates all video output for your system. This card improves upon the efficiency of integrated graphics. 2
	4) Sound card – Sound cards are used to process music and audio so it can be 	heard by the user. 2



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


4GB = 4 x 1024 x 1024 x 1024 = 4,294,967,296
4,294,967,296 x 8 = 34,359,738,368

80 Mbps = 80  x 1000 x 1000 = 80,000,000

      34,359,738,368 / 80,000,000 = 429.5s 4

      429.5 / 60 = 7.1 Minutes. 






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
	E

	E
	4
	G

	F
	1
	F

	G
	2
	G

	H
	5
	G


  

QUESTION FOUR (25 marks total)				18

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

	7
	Application

	6
	Presentation

	5
	Session

	4
	Transport

	3
	Network

	2
	Data Link

	1
	Physical



3









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



7) Application: The program which will display the data that was sent. 1
6) Presentation: Encryption & Decryption 1
5) Session: Allows a session to be established between different locations 1
4) Transport: Makes sure that all messages are delivered in the correct order and are error free 1
3) Network: Decides the path that the packets take to get to the correct location. 1
2) Data Link: A direct link between two different points. 1
1) Physical: The physical hardware that is required to transport data, such as cables and routers. 1













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: Data is split between 2 disks, this means that if one disk fails, you only lose half of your data. However, there is no means to have backups and the data is gone if the drives fail. 1

RAID 1: Data is stored on two disks but is the same on both disks. This means that there is backup of the data on the other drive however, it means that you are severely limiting the amount of data that you can store overall. Also, if both drives fail then all the data is gone. 2

RAID 10: This is a combination between the previous two RAID types. This means that the data is both duplicated and across two drives. However, this is expensive as you need a lot more drives. 2

RAID 5: By using a parity bit which is stored across multiple drives, a single drive can be restored if a single drive fails. This means that you can easily restore data as long as 1 drive fails at a time. This is expensive as you need at least 3 drives to have a parity bit. 2

RAID 6: Exactly the same as RAID 5 however, and additional parity bit is used so more multiple drive can die and still be restored. This is an incredibly safe method as it is hard to lose data with the parity bit due to the ability to recover data. This is expensive as you need more drives that RAID 5 uses. 1
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