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	INSTRUCTIONS:
	


	· This paper consists of 10 questions. Check that your paper is complete (11 pages).
	


	· Start each question on a new page.
· Write each answer on a new line.
	


	· Pascal coding may be done in pencil.
	


	SECTION A

THEORY
	


	QUESTION 1

DATA REPRESENTATION
	


	1.1
Give the complement of 
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 and simplify.

	(4)


	1.2
Rewrite 
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 as a single term.

	(1)


	1.3
What is the purpose of


1.3.1
a half adder?
	(1)


	
1.3.2
a full adder?
	(1)


	1.4
How many half adders and how many full adders would be needed to execute the following operation in Pascal?


var



I , J , Sum   :   integer;


begin



Sum := I + J;

	(2)


	1.5
A factory manufacturing microchips for an automatic washing machine uses the following layout for the circuit:



	


	
The circuit can be significantly simplified in order to reduce the manufacturing costs.


	

	
1.5.1
Simplify the given circuit by using a Karnaugh diagram.
	(6)


	
1.5.2
Draw the circuit according to the simplified version.
	(4)

	
	[19]


	QUESTION 2

COMPUTER ARCHITECTURE
	


	A variety of components can be found on the motherboard of a computer.

Answer the questions relating to each of the following components:
	


	2.1
System clock


2.1.1
What is the purpose of the system clock?
	(1)


	
2.1.2
Why is it necessary to multiply the signal of the system clock?
	(1)


	2.2
CPU

2.2.1
The 486 was based on a CISC design while the Pentium II is based on a RISC design.

What is the meaning of RISC and CISC? (Do not write the abbreviation out in full.)
	(4)


	
2.2.2
Give TWO properties of a processor that makes use of a pipeline.
	(2)


	
2.2.3
When would a processor be classified as super scalar?
	(1)


	2.3
Cache memory


2.3.1
Why did it become necessary to use cache memory with the later generations of processors? 
	(2)


	2.4
System bus


2.4.1
Of which THREE buses does the system bus consist?
	(3)


	
2.4.2
Which ONE of the buses mentioned above would enhance the performance of the computer when its width is expanded? Motivate.
	(3)


	2.5
Expansion slots


2.5.1
What is the main reason for ISA slots not being built onto modern day motherboards anymore?
	(1)


	
2.5.2
Name TWO expansion slots that are directly connected to the local bus.
	(2)


	
2.5.3
How does a computer technician distinguish between the different kinds of slots on a motherboard?
	(1)


	2.6
Ports


2.6.1
Give ONE example of a device that can be connected to each of the following ports:
	

	
(a) com
	(1)

	
(b) LPT
	(1)

	
(c) PS/2
	(1)


	
2.6.2
Name FOUR properties of the USB port.
	(4)


	2.7
SIMM / DIMM slots


	

	
2.7.1
What is the purpose of the SIMM/DIMM slots?
	(1)


	
2.7.2
Name the main advantage associated with these slots.
	(1)

	
	[30]


	QUESTION 3

SYSTEM SOFTWARE
	


	3.1
The original purpose of an operating system was to manage the "housekeeping" of a computer. This included tasks like error and memory handling.
	


	
3.1.1
Define an operating system.
	(3)


	
3.1.2
Name THREE goals that all operating systems must achieve.
	(3)


	
3.1.3
Give the purpose and functioning of virtual memory.
	(3)


	
3.1.4
Name any THREE operating systems that use virtual memory.
	(3)


	
3.1.5
Which TWO facilities are provided by an operating system in order to prevent programs from being delayed by slow input/output devices?
	(2)


	
3.1.6
For which market was Windows CE specifically designed?
	(1)


	3.2
The everyday storing and deleting of files on a disk leads to chaining and fragmenting of the files.


Briefly explain the meaning of each of these terms.
	(4)


	3.3
Give an everyday example (not the definition) of where each of the following processing techniques would be applicable:
	


	
3.3.1
Real time processing
	(1)


	
3.3.2
Time sharing
	(1)


	
3.3.3
Multitask processing
	(1)


	3.4
Clearly state the differences between an interpreter and a compiler.
	(5)


	3.5
Name TWO properties of Linux that distinguishes it from similar operating systems like Windows and OS/2.
	(2)

	
	[29]


	QUESTION 4

DATA COMMUNICATIONS
	


	4.1
Fifty computers of a company must be connected to form a LAN. The traffic on the network would be rather high.  Therefore the rate of data flow must be at least 100Mbps.
	


	
4.1.1
Except for the computers themselves, what other network components are also necessary to connect the computers into two separate segments so that each segment forms a star topology?
	(4)


	
4.1.2
One of the segments is connected in a server assisted LAN while the other is connected in a peer-to-peer LAN.



Name a possible operating system that can be implemented on each of these segments.
	(2)


	
4.1.3
What device can be used to connect the two segments together without causing the network traffic to be doubled on each segment?
	(1)


	
4.1.4
The two segments as mentioned in Question 4.1.2 above use the same protocol.
	

	

(a)
To what does the term protocol refer?
	(1)

	

(b)
What protocol would most probably be used on these segments?
	(1)


	
4.1.5
(a)
What is the purpose of a media access method?
	(1)

	

(b)
What access method would be used on the LAN mentioned in 




Question 4.1?
	(1)

	

(c)
Where is the access method stored in a network?
	(1)


	
4.1.6
Give an everyday example of when a gateway would be needed.
	(1)


	4.2
To connect a home computer to the Internet, a modem can be used.
	


	
4.2.1
What type of line is used by a modem to send data to another computer?
	(1)


	
4.2.2
Name TWO types of modems available on the market. (Not the brand names)
	(2)


	
4.2.3
Would it be possible to connect more than one computer to the Internet by means of a modem? Motivate your answer.
	(3)


	
4.2.4
Name TWO facilities that enable people to connect to the Internet via wireless media.
	(2)


	4.3
Explain in each case, the difference between the two terms:
	


	
4.3.1
Serial and parallel communication
	(2)


	
4.3.2
Baud and bps
	(2)


	
4.3.3
Half duplex and full duplex
	(4)


	4.4
Name TWO properties of each of the following switching techniques:
	


	
4.4.1
Circuit switching
	(2)


	
4.4.2
Message switching
	(2)


	4.5
Explain why RAID can be interpreted as a form of real time backup.
	(4)

	
	[37]


	QUESTION 5

SOCIO-ECONOMIC IMPLICATIONS
	


	5.1 Modern technology increasingly makes our lives a lot easier.
Discuss the validity of this statement, using the smart phone as an example.
	(2)


	5.2
A well known South African campus offers amongst others the following courses:
	

	· CNE (Certified Network Engineer)
	

	· CIW (Certified Internet Webmaster)
	


	
Explain in ONE sentence what each of the following jobs entails:
	


	
5.2.1
Network Administrator
	(2)


	
5.2.2
Webmaster
	(2)


	5.3
Assume that a hacker breaks into a bank's computer system and destroys valuable data. Briefly explain under what conditions he/she may be prosecuted in terms of South African law.
	(1)


	5.4
Amazon.com and Kalahari.net are two websites that support e-commerce.
	


	
5.4.1
What is the meaning of the term e-commerce?
	(2)


	
5.4.2
Which facility should be provided by these kinds of sites in order for customers to feel safe when using them?
	(1)


	
5.4.3
Name FOUR advantages that e-commerce has for a customer.
	(4)


	5.5
Name TWO reasons why you think it is important for all schools in South Africa to have access to the Internet.
	(2)


	5.6
Give ONE suggestion how a standard home computer can be made more accessible to a disabled person. Name the kind of disability, together with the suggestion that goes with it.
	(2)

	
	[18]

	TOTAL FOR SECTION A :
	[133]


	SECTION B
PROGRAMMING
	


	QUESTION 6
	


	6.1
Name FOUR properties that make a program user-friendly.
	(4)


	6.2
Records, arrays and data files are examples of data structures.


Define a data structure.
	(2)


	6.3
Explain what the following programming terms mean:
	


	
6.3.1
Modular programming
	(2)


	
6.3.2
Modular independence
	(2)


	
6.3.3
Parameter transfer
	(2)


	
6.3.4
Local variables
	(2)


	6.4
Write down a Pascal statement that would accomplish each of the following:


Example: Reads input from the keyboard ( readln
	


	
6.4.1
Creates a file on disk.
	(1)


	
6.4.2
Puts the cursor in a certain position on the screen.
	(1)


	
6.4.3
Gives the position of a certain character in the ASCII-table.
	(1)


	
6.4.4
Deletes a file from the disk.
	(1)

	
	[18]


	QUESTION 7
	


	A validity test in a computer program must ensure that the user cannot continue with the program unless he/she enters valid data.
	


	Make use of sets to write a user-friendly validity test that will ensure a member number entered will conform to the following criteria:

· The member number must consist of SIX characters.

· The number must start with a letter of the alphabet.
	


	Use the following declaration:
	

	var

   Memnum : string;
	[10]


	QUESTION 8
	


	Each line in a text file named 'numsal.txt' has the following layout: 
	

	Firstly an employee number consisting of SIX characters followed by a blank space and then the employee's annual salary in Rand.
	


	
Example:
	



                                                         (( = SPACE)
	8.1
Complete the numbered lines in the Pascal program below to generate the following output:
	



	
Use the following variables:


Textfile ; Line ; Place ; ENum ; ASalStr ; ASalary ; MSalary
	

	
Write down only the line number with the correct code next to it.
	

	
	(1)

(2)

(2)

(2)

(2)

(4)

(2)



	8.2
Write down the var section of the above-mentioned completed program.
	(4)

	
	[19]


	QUESTION 9
	


	Add the Pascal code below to a Pascal unit so that the general structure and use of a Pascal unit can be clearly seen:
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	[8]




	QUESTION 10
	


	A two-dimensional array is used to represent the seats in a theatre. The array was declared in the following way:
	

	type

   Theatre = array['A'..'J',1..15] of boolean;

var

   Seat : Theatre;


	

	Assume the following seats in the theatre have already been reserved: (X = reserved)
	

	1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

A

X


B

X

X

C

D

X

X

X

X

E

X

X

X

X

X

F

X

X

X

X

X

G

X

X

X

X

H

X

I

X

X

J

X

X

X

X

   
	

	
The price per seat is as follows:


	

	Rows A to D :  R20.00 per person.
	

	Rows E to J  :  R50.00 per person.


	

	Write a procedure CalculateSales that can be called by the statement below to calculate the total amount (in Rand) of the tickets already sold.  Assume that a value of true in the array represents a sold ticket.
	


	
CalculateSales(Seat, Amount);
	

	
writeln('R',Amount:8:2,' worth of tickets have been sold.');
	

	
	[12]

	
	


	TOTAL FOR SECTION B :
	[67]

	TOTAL :
	200
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type


   ArrType = array[1..50] of integer;





procedure Add(NumArr : ArrType ; var Sum : integer);





var


   I : integer;





begin


   Sum := 0;


   for I := 1 to 50 do


      inc(Sum,NumArr[I])


end;








R50.00 pp





R20.00 pp





begin


    assign(Textfile,'numsal.txt');


{1} Open the text file


    writeln('Number','(':7,'Monthly salary');


    while not eof(Textfile) do


    begin


{2}    Read one line from Textfile to the variable Line


{3}    Find the space in Line and put its position in the variable Place


{4}    Use Place to put the employee number in ENum


{5}    Use Place to put the annual salary in ASalStr


{6}    Calculate the employee's monthly salary and


{7}    put it in MSalary


{8}    Output according to the headings


    end;


    close(Textfile)


end.





Number		Monthly salary


540362		R5241.67


103385		R8525.00


    (


    (


    (








540362(62900


103385(102300


    (


    (


    (
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