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INTRODUCTION

This guide has been put together using student responses to the 2024 May—-June examination in CAPE
Computer Science. Answers have been kept according to the original design of the examination paper.

The examination comprised the following papers.
Paper 01 — Multiple Choice

Paper 02 — Structured Essay

Paper 031 — School-Based Assessment (SBA)

Paper 032— Alternative to School-Based Assessment (private candidates)

In 2024, approximately 883 candidates sat the CAPE Computer Science Unit 2 examination, with 97.83 per
cent of candidates obtaining acceptable grades, I-V.
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PAPER 01 — MULTIPLE CHOICE

Paper 01 consisted of 45 multiple choice questions which covered all the modules of the Unit 1 syllabus.
The examination consisted of 15 questions from each of the following.

Module 1: Data Structures
Module 2: Software Engineering

Module 3: Operating Systems and Computer Networks

Generally, performance on this paper was satisfactory. The maximum score obtained was 45 out of 45
marks and the mean score was 35.26 marks.
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PAPER 02 — STRUCTURED ESSAY

Paper 02 consisted of six compulsory questions, with two questions from each module.

Generally, performance on this paper was satisfactory. The maximum score obtained was 80 out of 90
marks and the mean score was 43.59 marks.

Question 1

Syllabus Objectives: 1.1,1.2,1.4

This question was based on Module 1 of the syllabus, Data Structures. The question examined candidates’
ability to

e describe the concept of abstract data types (ADTs)
e distinguish among ADTs
e |Implement basic ADTs using one-dimensional arrays.

The maximum score obtained on the question was 15 out of 15 marks, with 1.93 per cent of candidates
achieving this mark. The mean score was 8.11 marks and 0.91 per cent of candidates attained no marks
for the question.
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Candidate’s Response to Part (a) — Sample 1

(a) Using a well labelled diagram, describe the operation of a stack.
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Candidate’s Response to Part (a) — Sample 2

(a) Using a well labelled diagram, describe the operation of a stack.

U’Fufa i po V
i ‘ ’

Dc!-a H_H__TOP ;JO‘M’BF

Date ’

Bosteck 15, 5miler. be.a oteck of. beeks ac. pager

aw&af’er&e”unc)q'ﬁwef,usflf\/msPOﬂ{ clasmpls.,
whece.... Jﬂﬁaﬁf}ﬂ/wwﬂ’ ”hewaoﬂdolaa

\ e e { \ | .
.,C(ifmQ.y:*;:.‘:’.’.....(p..f.’.rf’.?..}......(—:fa. ﬂ’}\ﬁu»:z\q*’a‘o;?vm*’r{?@m
' ' '“ . [4 marks]

TYock ofF T e g’g-gég {?U%u'”’”for’ .

Examiner’s Comments

Most candidates knew what a stack is and how it operates. However, many of those who did not

obtain full marks for this part of the question failed to mention, in their explanation, the principle
that governs a stack, which is last in, first out (LIFO).

The exemplars show correct responses.
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Candidate’s Response to Part (b) — Sample 1

(b) Explain whether.a stack or.a queue¢ should be usedto store ticket orders for a cricket match,

before the ticﬁre paid for and collected.

..............................................................................................................................................
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Candidate’s Response to Part (b) — Sample 2

b) Explain whéther a stack or a queue should be used to store ticket orders for a cricket match,
before the tickets are paid for and-collected.
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[3 marks]

Examiner’s Comments

The question was well done. Most candidates correctly indicated that a queue was the most
appropriate data structure for the situation and were able to justify their responses.

The exemplars show correct responses.
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Candidate’s Response to Part (c) — Sample 1

(© Write C code for a function called engueune (int item) that adds an item to a queue containing
at most ten integers. The function returns 1 if successful and 0 if unsuccessful,

Assume the availability of the following functions and global variables.
int smallQueue[10] — integer array holding the items in the queue
int front — integer pointing to the array element at the front of the queue
int rear — integer pointing to the array element at the back of the queue
int isFull( ) — function that returns 1 if the queue is full and 0 if it is not
int isEmpty( ) — function that returns 1 if the queue is empty and 0 if it is not
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Candidate’s Response to Part (c) — Sample 2
() Write C-code fora ﬁmctioin called engueue (int item) that adds an item to a quéue containing
at most ten integers. The function returns 1 if successful and 0-if unsuccessful.
n‘ Assume the availability of the fol'lov‘ving fanctions and globéi variable.s.
_ ‘int'srna'llQueue[IO]‘— integer, array holding the:items in the queue

int front —integer pointing to the array element at the front of -the quene
int rear —integer pointing to the array element at the back of the queue
int isFull( }— function that returns 1 if the queue is full and.0 if it is not

*int isEmpty( ) — function that returns 1 if the queue is empty and 0 if it-is not
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Examiner’s Comments

Some candidates had difficulty completing this task correctly and a few did not attempt it at all.
However, many candidates earned between five and eight marks for this part of the question.

The response shown in the first exemplar earned seven marks while that shown in the second earned
full marks. The expected response is as follows.

int enqueue(int item){ [1]
if(isFull() == 1){ [2, if 1 error award 1 mark]
printf(“The queue is full”);
return(0); [1]
}
else { [1]
smallQueue[rear] = item; [1]
rear++; [1]
return(1); [1]
}
}
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Syllabus Objectives: 1.1, 1.5

This question was based on Module 1 of the syllabus, Data Structures. The question examined candidates’
ability to

e describe the concept of abstract data types (ADTs)
e implement sorting and searching algorithms using one-dimensional arrays.

The maximum score obtained on the question was 14 out of 15 marks, with three candidates achieving
this mark. The mean score was 5.07 marks and 9.29 per cent of candidates attained no marks for the
question.

Candidate’s Response to Part (a)

2. (a) Given that the array smallStack{10]will be used as a stack, write € code that will initialize
this.array as a stack and initialize eachof its-¢lements to 0. Usea for loop and meaningfiil
namnes for your variables.

...........................................................................................................................................
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Examiner’s Comments

There were sections of the question that candidates understood. However, most of them did not

complete the question correctly.

The exemplar shows a partially correct response. The expected response is as follows.

int smallStack[10];
for(inti=0; i< 10; i++){
smallStack[i] = 0;
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Candidate’s Response to Part (b) (i)

(b) Use the following C:code to answer the questions below.
int elements{5];
elements{Q] = 45;
elementsf1] = 12;
elements{2] =51;
elements[3] = 7;

elements[4] =24;

163 Write C code to implement a selection sort on the array elements above, from the
smallest to the largest value. :

..........................................
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Examiner’s Comments

This part of the question was poorly done by all candidates. Some candidates seemed confused
about what to do while others made an attempt but did not provide responses that were based on
the required specifications, as shown in the exemplar. The expected response is as follows.

intn=5;
int temp =0;
int minlndex = 0;
for(inti=0;i < n— 1;i++){
minlndex = i;
for(intj =i+ 1;j < n;j++){
if(elements]j] < elements[i]){
minindex = j;
}
}
if(minindex !=i){
temp = elements[minindex];
elements[minindex] = elements]i];
elementsl[i] = temp;
}
}
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Candidate’s Response to Part (b) (ii)

(i)  Show the contents of the array elements, after the first THREE passes of the

selection sort algorithm.

“Ss &
t2 S (PR
First Pass
Location 0 1 2 3 4
Value 71 2| st |Ns| 2 ‘{V
Second Pass
Location 0 1 2 3 4
Value 7 12 | 255 | |
st 4s 21 J
Third Pass
Location 0 1 2 '3 4
' Valiie R '(?—-32){'_"(5~3'f¢

[3 marks]

Examiner’s Comments

This question was well done.

The exemplar shows a correct response.
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Syllabus Objectives: 2.4, 2.5, 2.6, 2.7, 2.9

This question was based on Module 2 of the syllabus, Software Engineering. It examined candidates’
ability to

e examine issues confronting modern computer systems, societies and users

e outline the main activities, tools, techniques and deliverables of the analysis phase

e apply relevant tools and techniques to create the deliverables of the design phase

e outline the main activities, tools, techniques and deliverables of the implementation phase
e outline the main activities, tools, techniques and deliverables of the validation phase.

The maximum score obtained on the question was 15 out of 15 marks, with three candidates achieving
this mark. The mean score was 7.42 marks.

Candidate’s Response to Part (a) — Sample 1

(@ Diane is an avid computer ﬁs’ser:wh(); is almost always online with her Taptop, State TWO
online threats that she faces daily.

LR [ess ey B e Mind

Candidate’s Response to Part (a) — Sample 2

(a) Diane is ari avid computer user who is almost always online with her laptop. State TWO
online threats that she faces daily. : '

deam? ....... dhe...form. of. belpful..emals....
............ OF.... \nlehS gsmdwesm%aw%r
e O BPONCOIIONS T

Examiner’s Comments

Candidates responded very well to this part of the question, as shown in the exemplars.
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Candidate’s Response to Part (b) (i) — Sample 1

(i)  State TWO functional requirements of this mobile application.
M. Cadato¥. incoene. dow ©% Lo Wa Rt

.......................................................................................................................

................................

..............................................................

...............................................

[2 marks]
Candidate’s Response to Part (b) (i) — Sample2
) State TWO functional requirements of this.mobile application.
....... 2. OOREL..LCRNN.. £ g .. TR ML
.......... HOACH.... O 0 LRASONS...SDIAY...o0... racnth..

| %M@n%md:f ...... h ef‘éL{om& ..... T2ceasEs-
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Examiner’s Comments

Candidates responded very well to the question, as shown in the first exemplar. Some candidates
did not earn full marks as they did not use an example from the scenario, as shown in the second
exemplar.
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Candidate’s Response to Part (b) (ii) — Sample 1

(ii) - Write pseud.ocode that will calculate the monthly salary deductions for the mobile
application described on page 10. '

BEGIn . e eeeeeeeese s sees et seeses e sesene I~

D T I LR L E s L R R T L R T

«-ﬁga.,\wj REZW L nd “ ....................................................
oA fne gellany AedlucMong ” .
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Candidate’s Response to Part (b) (ii) — Sample 2

(if)  Write pseudocode that will calculate the monthly salary deductions for the mobile
application described on page 10.
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---a ..........................................................................................................................
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SSTOROTOTOVTOTOURUOROUOTUOTTEITOOT o Y PURE, 1< % Nomill 4 45, AUIE T\ =Y et 3 ¢ WO

..............................................................................................................................
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.................................................................................................................................

.................................................................................................................................
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Examiner’s Comments

Candidates responded very well to this question. Candidates were asked to write a pseudocode that
would calculate the monthly salary deductions for the mobile application. Some candidates were
able to use the IF monthly Salary < 1000 THEN correctly. However, some candidates had difficulty
with the initialization of variables whereby they did not include the ELSE statement. They also had
challenges with the IF monthly Salary <= 3000 THEN.

Both exemplars show responses that earned partial marks. The expected response is as follows.

GET monthlySalary

IF monthlySalary < 1000 THEN
incomeTax =0
socSecurity =0

ELSE_IF monthlySalary <= 3000 THEN
incomeTax = 0.12 x monthlySalary
socSecurity = 0.04 x monthlySalary

ELSE
incomeTax = (0.15 x (monthlySalary — 3000)) + (0.12 x
3000)
socSecurity = 0.05 x (monthlySalary — 3000 + (0.04 x
3000)
END_IF
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Candidate’s Response to Part (b) (iii) — Sample 1

(iiiy  Explain why beta testing can be used to test the mobile application described on
page 10 once it has been.created.

........ Bl ferfig,. o e, ) of Tt pin] hecnie ..

Candidate’s Response to Part (b) (iii) — Sample 2

(iiiy  Explain-why beta testing can be used to test the mobile application described-on
page 10 once ithas been created.

.@gfa testing CGM céﬁ df&f&éé&f as w%gmgp’ﬂ :

...........................................................................................................................
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Examiner’s Comments

Candidates responded well to the question. However, a few were unable to explain what beta
testing is. The exemplars show responses that earned two out of the three marks. The expected

response is as follows.

Beta testing involves having end users test a pre-release version of the software. It can be used to
ensure that the calculations are correct and that the Ul is appropriate.
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Syllabus Objectives: 2.2, 2.3, 2.5

This question was based on Module 2 of the syllabus, Software Engineering. The question examined the
candidates’ ability to

e describe the attributes of a well-engineered software product
e examine the strengths and weaknesses of different generic software process models
e apply relevant tools and techniques to create the deliverables of the design phase.

The maximum score obtained on the question was 15 out of 15 marks, with one candidate achieving this
mark and 0.91 per cent of candidates earning no marks for the question. The mean score was 7.74 marks.

Candidate’s Response to Part (a)

()  Deseribe TWO attfibutes of well-engineered software.
FT 200 EAUTH T R L BT 2)om), St 2, RS EAG bt
bocorined 2ap Lt Frona.. cttel Sl 2tllzagtineened
SCHFE L aaacte. JAAAEA . A2, B @ L6 7 Lttt CHA ol
1B cbilidy Fo. Crcatee Bt 10 itmal . Lot e
@Z{a_..M@ﬂ..&.l&?f}@..%@mﬁ"@ ﬁ’e,f;{zZ/e?%%w%m

- S Al L. e et
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Examiner’s Comments

The question was well done as most candidates scored at least two marks for their response, as
shown in the exemplar. Generally, candidates were able to explain the two required attributes.
While candidates needed to state the name of the attribute to score full marks, many of them were
not able to do so or incorrectly named the attribute. Expected responses include the following.

Maintainability — the software is easy to update and to keep functioning.
Dependability — the software is reliable.

Efficiency — the software is effective.

Usability — the software is easy to manipulate and operate.

Portability — the software is easily useable on different platforms.

Availability of appropriate documentation — documentation is easily accessible.

Candidate’s Response to Part (b) — Sample 1

b Jim is part of a small but closely knit software team with cross functional skills. The team
must develop an app for a company that wants to see results quickly. Describe the ideal
development methodology for Jim’s team.giving THREE reasons for your choice.

....................

Aevslopaoear.. Thereloce ;. she ... exolurionnny.....cede)
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Candidate’s Response to Part (b) — Sample 2

(b Jim is part of a small but closely knit software team with cross functional skills. The team
must develop an app for a comparny that wants fo see results qumkly Describe the ideal
development methot ology for Jim’s team giving THREE reasons for your chmce

.U%f"" I)l‘ et Hbut.h\r_g
% {3’0&\} (@

....................................................

-------------------------------------------------------------------------------------------------

Examiner’s Comments

Generally, this question was not well done, with most candidates scoring one or two of the four
available marks. Most candidates were unable to name the correct methodology (agile or rapid
prototyping) and instead listed waterfall, fountain, evolutionary. Although some candidates named
the incorrect methodology, they listed reasons that applied to the correct methodology and so were
awarded some of the possible marks, as shown in the first exemplar.

The second exemplar shows a response that earned full marks.
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Candidate’s Response to Part (c)

(©)

v v

vv

25|Page

Consider the following scenario.

Customers of an online store can make many online orders. However, each order must
be made by only one customer and can contain many products. Each product contains
ratings (1-5), which are given by customers. A customer can give multiple ratings but
can rate a product only once.

Draw an entity-relationship diagram that depicts the scenario above. Be sure to include
primary and foreign keys for ALL entities.

[7 marks]



Examiner’s Comments

Most candidates were able to correctly identify the four entities in some way, although many of
them gave RATING (an entity) as an attribute of PRODUCT. Some candidates did not show any keys
at all and those who did showed only the primary key for the given entity. A few candidates correctly
identified the foreign keys where they were needed. Generally, relationships were handled correctly
by most candidates. Many candidates incorrectly gave STORE or ONLINE STORE as an entity.

The exemplar shows a response that earned six of the seven available marks. The expected response

is as follows.
Customers Orders ProductOrders
T " n = Products
PK| Customerid PK| Orderid PK| ProductOrderid -
FirstN \OGFK Cust id FK| Productid PK| Productid
irstName ustomeri roducti
. 1_\\Dé : . Po——— Name
LastName Date FK| Orderid e
i Description
Telephone Total Quantity X
Price
Date

ProductRating

PK| ProductRatingsid
FK| Customerid

FK| Productid

Rating
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Syllabus Objectives: 3.1, 3.2, 3.3

This question was based on Module 3 of the syllabus, Operating Systems and Computer Networks. The
qguestion examined candidates’ ability to

e explain the concept of an operating system

e describe how operating systems have evolved over time, from primitive batch systems to
sophisticated multiuser systems

e describe the functions of operating systems.

The maximum score obtained on the question was 15 out of 15 marks, with 1.13 per cent of candidates
achieving this mark and 1.47 per cent of candidates attaining no marks for the question. The mean score
was 7.61 marks.

Candidate’s Response to Part (a)

(a) Using an appropriate example describe the purpose of an operating system on a personal
computer.

e DpLeing ystern.. k.08 Dinsse.itedle....
bl’j slebn Yoo user ands e 1n0ls. b e Sollame

Daciuok... inpek. wouﬁru\‘fﬂ(s ..... pcertil .

(i e ’Hffrﬂ (e Foep' ) poueim.on, M.
B??P%] by ﬁﬂw% Wﬁf‘alég Prvce&w l%/ ; 4 ’ [2 marks]

Examiner’s Comments

Generally, this part of the question was well done, as shown in the exemplar. However, as was the
case for many of the responses, the example was omitted or incomplete, as reflected in the
exemplar. The expected response is as follows.

Appropriate examples — MS Windows, Mac OS, Linux
An OS manages the resources (and access to them) of a computer system.
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Candidate’s Response to Part (b)

(b)  Deséribe how a batch processing operating system works.

....................... 0. ........qé)....ﬂa......m[éfcﬁ‘xé...afﬁm’z@ i
a[n@wnw%ﬁu&»ﬁwyjﬂ

="

........................................................................

[2 marks]

Examiner’s Comments

Many candidates could only relate batch processing to the old punch card system.

The exemplar shows a correct response.

Candidate’s Response to Part (c)

(c) Using a specific memory management technique as an example, explaia the importance
of memory management in operating systems. -

.Hmaw\...mam%ﬁw\‘r is the allocahng, dallocakan

............................................................................................

Dw\c\lﬂev\é\mafﬂé\%vmmMﬂmqﬁ[cwdnab
) wihdda... Veeded.. @{J%ﬁw@f‘*ofqtf-fh&xemce’ﬁnﬁﬁﬂ

B g 2 Wa). g SR . (G 404

gt Shu speech. ond bad pefhueroeee. T pas gl e

Bar ool JauOMES... ar@¥izios .....q\.é\.?f&\.-....i.oh....{z@%cs.......an.el......aw;a i

........................

IOQ-\ULCIQ,\' Y\I\ﬂ;l.\ and Se 6&1 W'MRI‘ éhf ase - marks]
and  befter P@fﬁjfﬁ"(ﬁ‘(\%

Examiner’s Comments

Many candidates were unable to relate memory management techniques to the question.

The exemplar shows a correct response.
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Candidate’s Response to Part (d)

(d) Three processes are scheduled-to be run on a processor.

Process A (largest job, first request)
Process B (shortest job, last request)
Process C (most important job, second request)

Explain how TWO different scheduling algorithms might schedule these processes to be
fUn oh a Processor. : N

H’\LFWUS‘SSZ&L’ elnfaﬂalo})ea\afﬁ ..................

aohich @2 Orocess... owe. e, ovhas. Tn. This

progess. Gy Maen. PUogs). fu JF. 15 dors

....... ... thi..ordes. ... Procks... b st

..................... oo M e s S AR e

Y. Core.and protess B ase.s sk

......................................

[4 marks]

Scheduting algorithm 2 f)f’\ofwﬁjfjﬂM’ﬁ ...... C. 651;) .................. o
’ﬂuanhfz!whno) @\% othm..ordes.. . He...
RS, by ahich.. 4. ks A0SO 0t
..... é% Bt W Tuns. de—this—tos ﬂ/?/fofrhzc’f

....................................................

Sy fredss. &2 tho.

...........

.........

Examiner’s Comments

Many candidates were able to answer this question correctly, as shown in the exemplar.
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Syllabus Objectives: 3.4, 3.5, 3.6

This question was based on Module 3 of the syllabus, Operating Systems and Computer Networks. The
qguestion examined candidates’ ability to

e distinguish among networked, client-server and distributed media
e draw diagrams to represent connections between the components of simple networks
e explore data strategies for large-scale systems.

The maximum score obtained on the question was 15 out of 15 marks, with 3.40 per cent of candidates
earning this mark and 5.21 per cent of candidates attaining no marks for the question The mean score
was 7.63 marks.

Candidate’s Response to Part (a)

(a) State TWO types of transmission media and give an.example of EACH type.
Tm: - are u:f‘ J‘mnsm“-an m‘o(alh. whih

---------------------------------------------------- eesun LT T TP T T I PP AR N YN PIY R 1

o) l““}fk«s\mngu ............ dads. Hhinugh o, ghusest
Ohjeck . fa example i3 4 coawm% Sremsmission

el gocilitekes fe dmnsge oo doks,  without my(@&

ediven . Ao eramply v he use o
b drosnmd  dada

[4 marks]

Examiner’s Comments

Generally, candidates were able to correctly state two types of transmission media, wired and
wireless, and to give one example of each, as shown in the exemplar.
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Candidate’s Response to Part (b)

(b) Fiona, a network technician, has been asked to set up a network with secure access to the

internet for her client’s small office that has PC,s, lapt ops, a server and a prmter
T &

Draw a network diagram to show how Fiona can set up such a network for her client.

|7 marks]

Examiner’s Comments

In the exemplar, the candidate correctly drew a network diagram that included the following: a
firewall for security, a modem for internet connection, a router connected to the modem so there
is wireless connectivity for laptops, and a switch connected to the router for wired connection of
the server and printer. The response earned full marks.

Some candidates produced alternative diagrams whereby a laptop would be connected by a
cable/wired to the switch.
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Candidate’s Response to Part (c)

(c) Using an appropriate example, explain the role of foreign keys in a relational database.
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Examiner’s Comments

In the exemplar, the candidate correctly explained the role of a foreign key in a relational database
and gave an appropriate example. The response earned full marks.
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PAPER 031 — SCHOOL-BASED ASSESSMENT

The School-Based Assessment (SBA), which is a project-based activity, is undertaken during candidates’
course of study. Candidates obtain marks for the competence they develop and demonstrate in
undertaking their SBA assignments. SBAs are marked out of a total of 60 marks.

The maximum score obtained on the paper was 60 out of 60 marks and the mean score was 50.46 marks.
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PAPER 032 — ALTERNATIVE TO SCHOOL-BASED ASSESSMENT

For Paper 032, the Alternative to School-Based Assessment (SBA), candidates are expected to respond
to seven questions based on a case study. The tasks to be completed are similar to those that school

candidates would normally complete and submit for the SBA. The examination carries a total of 60
marks.

In 2024, the maximum score obtained on Paper 032 was 18 out of 60 marks and the mean score was 17
marks.
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