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QUESTION 1 TERMINOLOGY 10 MARKS

Answer and write only the letter (A—D) next to the question number (1.1-1.10 )in your ANSWER BOOK.

1.1 Adevice that translates protocols is a:

A router.

B switch.

C repeater.

D gateway. (1)

1.2 The loss of a signal over a distance is called

A Attenuation

B Crosstalk

C Electro-magnetic interference

D Eavesdropping (1)

1.3 Inthe following pseudocode of an IF-statement the incrementing of a counter is dependant
on the value of B:

IF (B < 4) AND (B > 12)
increase counter by 5
Else

display message

The value of the counter will never be incremented because ...

A the value of B is smaller than 4 and smaller than 12, for example 3.

B a negative value has been assigned to B.

C the value of B is greater than 12.

D both conditions will never be true at the same time. (1)
1.4 A type of with more than CPU where the CPUs are dedicated to specialised tasks.

A ASMP

B SMP

C AMP

D STMP (1)

1.5 Data verification ...

A ensures that the data is accurate.

B ensures that data has been transferred from one place to another correctly.
C ensures data entered in complete.

D ensures that data is a database is correct and will not become inaccurate.

(1)
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1.6 The media access method of Ethernet.

A Token passing

B Token ring

C CSMA/CD

D Collision (1)

1.7 Identity theft is the ...

A fraudulent action of stealing a user's green ID book while he/she is online.

B use of driver software to automatically allow access to private information on a
network.

C copying of the username and password of a user on an online shopping site.

D fraudulent action of collecting sufficient personal information about an individual in
order to assume his/her identity. (1)

1.8 An interpreter:

A is a low level programming language

B produces a separate file using the source code

C is translates source code line by line

D is similar to an assembler (1)
1.9 Parityis ...

A a check sum in a group of numbers.

B a check bit in a group of bits.

C a check digit in a group of numbers.

D a check total in a stream of data. (1)

1.10 Which of the tasks numbered (i), (ii) and (iii) is/are the responsibility of a network
administrator?

(i) Install network cables.

(ii) Set up user profiles for the network.

(iii) Analyse the network to ensure effective data transfer.

A Only (i)

B Only (ii)

C (i) and (ii)

D (ii) and (iii) (2)
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SCENARIO

An organisation that manages and controls an ultra-marathon of 100km for road runners which takes
place annually. Road runners need to qualify before they can enter the ultra-marathon. All the details
of each race a road runner has participated is recorded during the year. These races take place in a
variety of cities around the country.

QUESTION 2 HARDWARE AND SOFTWARE 48 MARKS

The organisers in each major city need to set up computer systems to be able to manage and process
the vast amount of data that will be obtained from the registration of the athletes for local races as well
as their results of these road running races. Volunteers from the local communities and schools offered
their assistance.

2.1 The following diagram, representing some of the components on a motherboard, was given
to one of the volunteers who wanted to know more about how a computer operates:

CPU

« CU

« Cache

+« Reqgisters North bridge RAM
« ALU

« FPU

South bridge BIOS

Certain concepts indicated in the diagram need to be explained to the volunteer by answering the
following questions:

2.1.1  The volunteer observes that the CPU contains registers. Briefly explain the function
of registers. (2)

2.1.2  Explain why instructions loaded in cache memory are processed faster by the CPU
than instructions stored in RAM. (2)

2.1.3  The basic process of how a CPU operates consists of four stages, namely fetch,
decode, execute and store. What is the purpose of the FETCH stage? (2)

2.1.4  What is the physical connection between the CPU and the north bridge called? (1)

2.1.5 Different slots, such as AGP and PCI Express, are found on a motherboard.

(a) What is the purpose of the AGP slot? (2)
(b) To which bridge (north or south) is an AGP slot connected? (2)
(c) Someone told the volunteer that the PCl Express slots are on-board and

not hot-pluggable.
(i) What does on-board mean? (1)
(ii) What does it mean when a device is NOT hot-pluggable? (1)

2.1.6  All computer systems contain RAM and ROM.
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(a) State TWO major differences between RAM and ROM. (2)

(b) Explain the purpose of ROM. (1)
2.2 Large quantities of data related to all the athletes need to be saved on hard drives (HDD).

2.2.1  Which ONE disk controller, EIDE or SATA, will you recommend for connecting high-

performance hard drives? (1)
2.2.2  Explain TWO aspects that influence the access time of an HDD. (2)
2.2.3  Disk caching will improve performance in terms of the storage and retrieval of data.
Explain what disk caching is. (2)
2.3 A cellphone company offered to supply smartphones to the organisers at the different
centres.
2.3.1  Name ONE operating system developed exclusively for use on smartphones. (1)

2.3.2  Describe THREE responsibilities of the operating system of a computer system
regarding the management of memory. (3)

2.3.3  Some of the organisers complained that some websites show less content when
displayed on the smartphones, compared to displaying them on regular PCs.

Give a possible reason for the seemingly missing content. (2)

2.4 Data stored about the athletes must be protected against loss or damage. Although backups
will be made regularly, data can still be lost due to unexpected power failures.

2.4.1  Suggest how the loss of data due to unexpected power failures can be prevented.
(2)

2.4.2  Give TWO reasons, other than power failures, for the loss of or damage to data. For
each reason, suggest a measure that can be adopted to prevent the loss or damage

of data. (4)
2.4.3  Give TWO reasons why the local hard drive of a PC will not be suitable for backup
purposes. (2)

2.5 The organisers created a help desk to support the volunteers at the different centres. The
following conversation took place between one of the volunteers and the help desk:

Help desk: What antivirus program Iis installed on your computer?
Volunteer:  Firefox.

Help desk: That is not an antivirus program.

Volunteer: Oh, somry ___ Intermet Explorer.

2.5.1 Neither Firefox nor Internet Explorer is an antivirus software application. Identify
the category of software that both of these applications belong to. (2)

2.5.2  Apart from protecting a computer against viruses, state TWO other forms or useful
protection that antivirus software normally offers. (2)

2.6 The organisers looked at the performance of one the computers in the newly installed
network using the Windows Task Manager.
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Options View

|- Pruce_:sﬁ| Performance |App history | Startup | Users | Details | Services |

%o Utilization

CPU
F i CPU  intel(r) core(rm) i7-3537U CPU @ 2.00GHz

1005

Memory
2,3/7.9 GB (29%)

Disk 0 (C)
8%

Mot connected

Wi-Fi

500 R: 176 Kbps 60 seconds

Utilization  Speed Maximum speed:

Ethernet 37% 273 GHz Sockets;

Mot connected Cores:
Processes  Threads  Handles Logical processors:

63 048 31615 Virtualization: Enabled

: L1 cache: 128 KB
Up time 12 cacke 512 KB

16:04:36:03 L3 cache: 40MB

@ Fewer details @ Open Resource Monitor

2.6.1
2.6.2
2.6.3

2.6.4

2.6.5

What is the total amount of cache available on this computer? (2)
How do you know the CPU is a hyperthreaded dual core? (2)

A computer system can use several different processing techniques. Explain the
following processing techniques:

(a) Multitasking (2)
(b) Multiprocessing (2)

The diagram states that the maximum speed of the CPU is 2.5GHz but the actual
speed is 2.73GHz, explain why this speed is more than the maximum speed. (2)

The disk graph has a single sharp spike. What do you think occurred for this spike to
happen? (2)
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QUESTION 3 NETWORKING 36 MARKS

3.1 The centres in each city that will host athletic events have a set of computers connected in a
LAN, using a switch.

3.1.1  From the organisers' perspective, list THREE advantages of having a local network at
each of the centres. (3)

3.1.2 What type of topology is most likely to be used with these networks? (1)
3.1.3 Inthe context of computing, explain the difference between a router and a switch.
(2)

Six client computers and one server computer to be networked were installed at the head office. An
administrative office has been set up in each city where athletics meetings will take place to collate and
send results to the head office.

3.2 The Ethernet network communication standard is used at the head office.

3.2.1  Name TWO types of cabling is used by Ethernet? (2)
3.2.2  Ethernet uses a protocol to transmit and receive data.
(a) What is a protocol? (2)
(b) Name the protocol used by Ethernet. (1)

3.3 The organisers have been offered either an ADSL or a 3G Internet connection to connect the
various administrative offices to the Internet.

3.3.1  Which do you think would be better ADSL or 3G? Give TWO reasons for your
answer. (3)

3.4 Each athlete competing in the half-marathon event will receive an RFID tag.
3.4.1  Briefly explain how an RFID tag functions. (2)
3.4.2  State TWO advantages of using RFID tags from the event manager's perspective. (2)

3.4.3  Marshals on duty at strategic points along the road agreed to use their smartphones
as a means of communicating with fellow marshals along the road during the event.

(a) Explain why Wi-Fi will NOT be a suitable connection type. (1)
(b) Suggest TWO ways in which the marshals can communicate using their
smartphones with minimal or no additional costs. (2)

3.5 The network at the head office uses the client-server model.
3.5.1  Name ONE other type of network model. (1)
3.5.2  State TWO advantages of the client-server model using this scenario. (2)

The organisers requested that an online website portal be developed where athletes can view their
results and maintain their personal details.

3.6 The website uses cookies.

3.6.1  Why is cookie not considered as a virus? (2)

3.6.2  Explain how cookies can be used in Web 2.0 web sites. (2)
3.7 One of the organiser's computers is sending spam e-mails to all the athletes without his

permission.

3.7.1  Explain what a spam e-mail is. (1)
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3.7.2  What can be done to stop a computer from sending spam? (1)

3.7.3  Suggest TWO ways in which the receipt of spam can be limited. (2)

3.8 The organisers want to ensure that athlete’s details are kept secure when they sign into their
profiles on the website. This can be done by using encryption.

3.8.1 Define encryption. (2)
3.8.2 Do you think a 40 bit encryption key is sufficient? Explain your answer. (2)
QUESTION 4 SOCIAL IMPLICATIONS 10 MARKS

4.1 The financial manager notices that a large sum of money has been taken from the bank.
When the bank was contacted, it seems that the money was taken by someone who knew
the password and bank account details. The financial manager was the only person who
knew the banking account number and password.

4.1.1 Identify and explain three ways in which someone could have obtained the banking
information. (6)

4.2 The organisation wants to track each athlete whilst they run any of the registered races. The
RFID tag will be secured in each athlete’s shoe which uniquely identifies the athlete. When
an athlete runs a race, their exact speed and location will be superimposed on a map of the
race and updated in real time.

4.2.1 Do you think it is a violation of the athlete’s rights to provide this information? Give
TWO reasons for your answer. (4)

QUESTION 5 PROGRAMING 56 MARKS

The data on athletes is managed using custom software designed for the athletics meetings and is
stored in a database. Many of the athletes have participated in the ultra-marathon event more than
once. Each time an athlete has completed the ultra-marathon they are awarded a medal. The ultra-
marathon event has taken place since 2000.

5.1 The tblAthletes table below is currently used to store athletes' details and event results.

Field Name Data Type Description

AthleteNumber Number Unigue number assigned to each athlete

AthleteName Text Name of athlete

DateOfBirth Text Athlete's date of birth

Club Text The club the athlete is a member of

PhoneNumber Number Athlete's phone number

Event Text Event the athlete entered for

Result Text Numerical result for the event

NumberOfMedals Number Number of times the athlete won a medal
5.1.1  Which field in this table is the most suitable primary key? (1)

5.1.2 Identify TWO fields in the table with poorly chosen data types and recommend
more appropriate data types. Write down only the name of the field and the
suggested data type. (4)

Downloaded from eduresourceza.com

Grade SCENARIO 8of 11 Information Technology Theory



Downloaded from eduresourceza.com
5.1.3 Name and describe two checks that can be performed on the NumberOfMedals

field. (4)

5.1.4  What measure can be taken to ensure that the field containing the athlete's name
will never be left blank? (1)

5.2 The programmers used exception handling in their programming code.
5.2.1  What s exception handling? (1)

5.2.2 A programmer has written the following code:

try {
runMethodA () ;
runMethodB () ;

} catch (SomeKindOfException e) {
Display “Error message”

}

(a) Explain the order that the code will be executed if an exception of type
SomeKindOfException is generated in runMethodA(). (2)

(b) Explain What will happen if runMethodB() generates an exception different
to SomeKindOfException? (2)

5.2.3  During a test of the software that was developed, the program stopped working
with the following error message:

'execution halted — an overflow error occurred'

(a) Explain why overflow errors normally occur. (1)
(b) Besides exception handling, what other programming structure can be
used to prevent a runtime error such as this one from occurring. (1)

5.3 Analgorithm needs to be developed as part of the management software that the
programmers are busy developing.

5.3.1 The following algorithm has been designed to find and display a specific athlete but
it contains a few logical errors:

Line 1  Input the name of the athlete
2 found - false
counter — index of first element in the array
While found = false
If input name = array[counter]
found — true
counter — counter +1
endif
found — false
10 End repeat loop
11 If found = true
12 Display name and result

O 0 NO Ol W

Use the test data that follows and the names 'John' and '‘Dave' as input data to test the
algorithm.

Use line numbers to identify and explain the logical errors encountered.

Test data:
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0 1 2 3 4

Peter Sam John Wayne Gary

(6)

5.3.2 Inthe above code the loop is terminated using the boolean variable found.
Describe another way that a loop can be terminated. (2)

5.4 The programmer who created the application software used object-orientated
programming (OOP) principles. Study the class diagram below and answer the
guestions that follow.

ATHLETE
= Name
- Address
- DateOfBirth
Gender
Club
Constructor ()
Constructor (Name, Address, DateOfBirth)
getName () :string
- getAddress () :string
setAddress (Address)
IsValidDateOfBirth (DateOfBirth) :boolean
toString() :string

Attributes

+ |+ 4+

Methods

+ o+ +

5.4.1 Identify a suitable data structure that can be used to store a collection of
athlete objects. (1)

5.4.2  Explain why the class shown in the diagram violates the principle of
information hiding. (2)

5.4.3  Using Object Oriented Principles, what type should the DateOfBirth field be
declared as? Give TWO reasons for your answer. (3)

5.4.4  Two constructors are included in the class diagram. This is known as

overloading.
(a) Explain why it is advisable to have these two constructors from the
point of view of application development. (2)
(b) Can methods, other than constructors, also be overloaded? (1)

5.4.5 The following method call was made:
IsValidDateOfBirth(day,month,year)

Give TWO problems with the call statement. Name the type of error that
will occur with each problem (syntax/run time/logical). (4)

5.5 The following data structures can be used to store and manipulate data in a
program:
¢ A two-dimensional array
e An array of type string
e A string
* An array of objects
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5.5.1

5.5.2

5.5.3
554
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In each of the following cases, decide which ONE of the above will be the best to use:

A list of names of the 15 cities where some of the athletics meetings will
take place

(1)

All the details of each of the 15 organisers of the athletics meetings,
including their names and contact details (1)

The title of an athletics meeting

(1)

Booking of seats at one of the athletics meetings (1)

5.6 Anarray has many duplicates. An agorithm needs to be developed to determine how many
times each number occurs. For example in the following array:

arr

A

Z

B

A

Should produce the following string:

A occurs 4 times,

2 times.

Z occurs 3 times,

B occurs 1 times, J occurs

Write your solution in pseudocode using an adaptation of the selection sort algorithm. (14)
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