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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY 
 

1. The question paper consists of 16 pages. Please check that your question paper 
is complete.  

 

2. Read the questions carefully and make sure that you answer all parts of each 
question.  

  

3. Answer on the question paper. Please make sure that you write your name 
number in the space above.  

  

4. Answer ALL questions – there are no options in the paper.  

   

5. Show all working where applicable.  

  

6. A non-programmable calculator may be used.  

  

7. It is in your own interest to write legibly and to present your work neatly.  

  

There are two blank pages at the end of the paper. In case you run out of space 
when answering a question, use these pages. Clearly indicate the number of the 
question you are working on.  ed
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SECTION A TERMINOLOGY 

QUESTION 1 10 MARKS 

Write down the definition for each term: 

1.1 Source Code (2) 

Original Code✓ written by programmer. ✓ 

 

1.2 Argument (2) 

Value✓ sent to parameter✓ found in method call  

 

1.3 Compiler (2) 

Translates source code✓ to an object code file✓ 

 

1.4 Over clocking (2) 

Increase system clock speed✓ to increase all components speed✓ OR change 
clock multiplication factor of a component to increase component speed 

 

1.5 Driver (2) 

Software✓ to translate application instructions into a specific format for a device✓ 
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SECTION B                          SYSTEM TECHNOLOGIES  

SCENARIO 

Amanda creates and uploads DIY videos to YouTube. She is aiming to create an 
online presence by gathering a significant amount of followers. She currently uses 
the laptop webcam to record her videos. She also uses the laptop to edit her videos, 
send emails, write letters and use spreadsheets to draw up budgets. She has noticed 
significant performance issues with her laptop when editing video content. 

Amanda’s computer has the following specifications: 

Processor 
 

Intel Core i3 Dual Core 64 bit 5005U (Up to 2.00 GHz) 

Memory 
 

4GB DDR3 RAM 
L1 Cache (32KB), L3 Cache (4MB) 
 

Storage 
 

500GB 7200 rpm HDD 
SATA 3 
 

Graphics Card 
 

Intel® HD Integrated Graphics 5500 

Ports 
 

2 x USB 3.1  
1 x USB 2.0 
1 x Microphone-in/Headphone-out jack 
1 HDMI  
1 Ethernet Port 
 

Media Card Reader 1 SD Card Reader 
  

Webcam HP Webcam with integrated digital microphone 
 

Speakers 2 x Integrated Speakers 
 

Screen 
 

15.6-inch LCD Screen 
 

Connectivity 802.11b/g/n Wireless 
Bluetooth 4.0 
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QUESTION 2 33 MARKS 

2.1 What is a Dual Core processor?  (2) 

TWO CPUs✓ on a single chip✓ 

 

2.2 Name the four stages of the machine cycle.  (4) 

FETCH✓, DECODE✓, EXECTURE✓ STORE✓ 

 

2.3 The CPU and RAM are controlled off the same system clock but run at different 
speed. Explain how is this is achieved?  (2) 

Clock multiplication multiplies system clock✓ be a factor✓ to get component 
speed 

 

2.4 What does it mean that the processor is 64 bits? (2) 

Registers ✓on CPU can process 64 bits simultaneously✓ 

 

2.5 Amanda's computer has a chipset.  

2.5.1 What is the purpose of a chipset on a motherboard? (2) 

Connect components✓ on the motherboard✓ 

2.5.2  

a) Name ONE component from the specifications that will connect to the 
Northbridge.  (1) 

Processor, Graphics Card, RAM✓ ANY ONE 

b) Give ONE reason why this component is connected to the Northbridge.
 (1) 

Faster components✓ 

2.5.3 

a) Name ONE component from the specifications that will connect to the 
Southbridge. (1) 

Webcam, speakers, media card, Network card✓ ANY ONE 

 Give ONE reason why this component is connected to the Southbridge.
 (1) 

Slower components✓ 

 

2.6 Amanda’s computer makes use of different types of memory. 

2.6.1  State TWO important differences between standard RAM and cache 
memory in a computer system.  (2) 

Difference 1:RAM is DRAM Cache is SRAM✓ 

Difference 2:RAM separate component / Cache is on the CPU✓ 

RAM is slower / further away from CPU ANY CORRECT DIFFERENCE 
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2.6.2  How does cache memory improve performance on a computer? (2) 

On the CPU ✓and at same speed of CPU✓ OR store next few instructions and 
data 

2.6.3  Give TWO reasons why cache memory is supplied in such small amounts 
as compared to RAM? (2) 

Reason 1: Expensive✓ 

Reason 2:Make CPU die bigger / Generate more heat✓ 

 

2.6.4  Name and describe TWO types of cache found on modern PCs other 
than a processor cache. (4) 

Type 1: Web/proxy cache✓ – store web pages on a central server✓ 

Type 2: Browser cache ✓– store web page on local machine✓ 

Diks Cache – store files in RAM  - ANY VALID TWO 

 

2.7 Virtual memory can enhance the performance of the computer.  

2.7.1 When will virtual memory be used by the operating system? (2) 

All of RAM✓ is used✓ 

 

2.7.2 Explain the basic concepts of how virtual memory works. (2) 

Used hard drive✓ to store pages which are swopped✓ 

 

2.8 What is the purpose of HDMI?  (2) 

Transfer sound✓ and images ✓to a screen 

 

2.9 Give ONE benefit of the SD Card Reader for Amanda.    (1) 

To store camera images or videos✓ 
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QUESTION 3 15 MARKS 

Amanda is running Windows 10 as the operating system on her desktop. 

3.1 List THREE functions of the operating system. (3) 

Function 1: Load and run programs✓ 

Function 2: Provide user interface✓ 

Function 3: Manager resources✓ 

 

3.2 One of the primary functions of an operating system is process management. 
Describe TWO process management functions that must occur. (2) 

Function 1: Each process CPU gets enough CPU tim✓e ✓ 

Function 2: Each process get the resources it needs 

CPU is used efficiently 

 

3.3 A process can be in in different stages while it is on the process of being 
executed. Name and describe TWO states. (4) 

State 1: Suspended-✓ process waiting for input or run out of time✓ 

State 1: Ready ✓– process has input waiting for CPU✓ 

Running – process being executed 

3.4 The operating system is responsible for memory management. 

3.4.1   Describe TWO memory management functions that must occur. (2) 

Function 1: Each process has enough memory space✓✓ 

Function 2: No process tries to use another's memory 

Different types of memory used efficiently 

 

3.5 Operating systems use different processing techniques to handle many tasks at 
the same time. 

 Explain how an operating system working with a multicore processor 
incorporates multiprocessing and multithreading  for maximum performance.
 (4) 

In multithreading an application can have separate threads✓ which are 
independent process✓ which can be allocated to a different core✓ to be 
processed. ✓ 
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SECTION B NETWORKS  

QUESTION 4 32 MARKS 

 

 
 
 
4.1 A star topology is used within the network above. 

 
4.1.1 Give TWO advantages of a star topology. (2) 

industry standard 
Easy to install 
Works with Ethernet – which is most common 

 
4.1.2 Describe the function of each of the following devices in the network. (4) 

Switch: Connect node✓s in a star network✓ 

Network Interface Card: converts data✓ for communication channel✓ 

4.2. Name and describe another topology that can be used in a LAN. (3) 
Bus: ✓each node connected✓ by a single cable✓ 
OR ring – each node connected by a cable in a circle 

 
4.3 The LAN has a wired and wireless component.  
 

4.3.1 Name TWO types of cabling that can be used in the wired portion of the 
LAN. (2) 

Fibre✓, UTP✓ or STP ANY TWO 
 
4.3.2 List TWO factors, other than cost, that they need to consider when 

choosing suitable cabling. (2) 

Factor 1: Length of cable✓ 

Factor 2: Copper vs Fibre✓ 
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4.4 When Amanda comes to work she will connect to the network using wireless 
technology.  

 
4.4.1 Identify TWO advantages, other than cost, of using wireless technology 

rather than a cabled network. (2) 

Advantage 1: Any mobile device can connect✓ 

Advantage 2: People can move around✓ 

4.4.2 Which network device makes it possible to connect to the network 
wirelessly? (1) 

WAP✓ 
4.4.3 One of the devices that could be used to connect to a wireless network 

would be a smartphone. Name and describe TWO different wireless 
methods used by a smartphone for transferring data. (4) 

Method 1: Bluetooth✓ – low frequency for close range✓ 

Method 2: Wifi ✓–Higher frequency and faster speeds✓ 

 
4.5 The network above makes use of protocols.  

4.5.1 What is a protocol? (1) 
Set of rules to communicate. ✓ 

4.5.2 What would the users of the network be doing if they were using the 
following protocols? (4) 

 
  HTTP:      Looking for an image to print✓ 
 
 FTP:         Downloading the image✓ 
 
 TCP/IP:    Connecting to the Internet to search for images✓ 
 
 SMTP:      Sending an email requesting an invoice✓ 

 

4.6   The diagram shows both a router and a gateway. Are both necessary to connect 
to the Internet? Justify your answer. (3) 

No✓ – Only use a router✓ if using TCP/IP ✓ 
 

4.7   The LAN will make use of Ethernet Technology.  

 
4.7.1 Name two features of Ethernet technology. (2) 

Feature 1: Star or bus topology✓ 

Feature 2:CSMA/CD✓ 

UTP or Fibre cables 
 
4.7.2 Explain how CSMA/CD works. (3) 

CS – node check if channel is busy ✓ 
MA – each node can access channel ✓ 
CD – if collision, timeout random no and try again ✓ 
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SECTION D                             SYSTEM TECHNOLOGIES 

QUESTION 5 22 MARKS 

 

5.1  The class diagram illustrates the use of encapsulation. Define encapsulation. 
 (2) 

Fields and methods✓ combined in a class✓ 

5.2 Define an accessor method. (2) 

Returns value✓ of a private field✓ 

5.3 Give an example of each of the following from the class diagram: (2) 

  a)     accessor method getPageCount✓ 

 b)     mutator method setPageCount OR setJobName ✓ 

5.4 Constructors.  

5.4.1 What is the purpose of a constructor method? (2) 

Assign values✓ to private fields✓ 

 

5.4.2 The class diagram shows that the constructors are overloaded. 

a)    Define the term overloading (2) 

Same class, same method name ✓diff parameters✓ 
        b)    What is the advantage of overloading a constructor? (1) 

Programmer may not have values for all the fields✓ but needs to call the 
constructor.  

 

5.5. You are given the following algorithm for the method calcPrintJobCost. (10) 

 
Create a trace table to test the algorithm using the following values  
             
           papersize =  4 (A4) 

           pageCount = 100 

           numberOfCopies = 5 

1  begin calcPrintJobCost 

2  if (paperSize = 4)  

3      cost  0.55 

4  else  

5      cost  1.15 

6  endif 

7  cost  cost * pageCount * numberOfCopies 

8  if (doubleSided) 

9      cost  cost * 0.8 

10 endif 

11 return cost 

12 end 
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           doublesided = true 

            
Line 
No 

paper 

size 

cost papersiz

e=4? 

page 

count 

numberof 

copies 

double 

sided 

doublesided 

=true? 

 4✓   100✓ 5✓ true✓  

1        

2   true✓     

3  0.55✓      

7  302.5✓     true✓ 

8        

9  242✓✓ 
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QUESTION 6 8 MARKS 

 

6.1 This year you have learnt four sorting methods. Some are more efficient then 
others.  

  a)     Explain in ENGLISH how the bubble sort works. (4) 

Takes two adjacent elements and swop of if the first is < the send. ✓ 
Continues this process through entire array ✓ 
Lowest element will be at begin or end ✓ 
Repeats process from second element onward ✓ 

 b)     Explain how the bubble sort with a flag is more efficient that the bubble 

sort.  (2) 

If no swops occur through a pass, ✓ then sort terminates✓ 

6.1 Explain why the binary search is significantly more efficient than any search that 
terminates once the element is found. (2) 

Array must be sorted✓, divide the search area by half✓ each time. 
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