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Example Responses — Paper 2

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE / IGCSE (9-1) / O Level
Information and Communication Technology 0478 / 0984 / 2210.

This booklet contains responses to all questions from June 2023 Paper 22, which have been written by a Cambridge
examiner. Responses are accompanied by a brief commentary highlighting common errors and misconceptions where
they are relevant.

The question papers and mark schemes are available to download from the School Support Hub

0478 / 0984 / 2210 June 2023 Question Paper 22

0478 / 0984 / 2210 June 2023 Mark Scheme 22

Past exam resources and other teaching and learning resources are available from the School Support Hub


http://www.cambridgeinternational.org/support
http://www.cambridgeinternational.org/support
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Question 1

1

Tick (v') one box to identify the first stage of the program development life cycle.

A

Analysis
Coding
Design

Testing

v

[1]
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Question 2

2 Four logic gates and five standard symbols for logic gates are shown.

Draw one line to link each logic gate to its standard symbol. Not all standard symbols will be used.

Logic gate Standard symbol
AND :D—
OR
m
NAND
g >
NOT 1

[4]

Examiner comment

Most candidates drew one line form each logic gate to the most appropriate standard symbol as required.
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Question 3

3 Identify three different ways that the design of a solution to a problem can be presented.

Examiner comment

Candidates listed three different ways to present the design of a solution to a problem. Some candidates
misunderstood and listed other aspects of designing a solution, such as analysis, design, coding or testing.
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Question 4

4 A program needs to make sure the value input for a measurement meets the following rules:
* the value is a positive number
* avalue is always input
* the value is less than 1000.

(a) Describe the validation checks that the programmer would need to use.

Examiner comment

Some common issues with this question included candidates not giving both ends of the range check, for example,

they stated that the range check makes sure that the number entered is less than 1000. To be awarded the mark,
they had to give the full range.

Some candidates stated that a type check would make sure that a positive number was entered, which isn’t true.
The type check would only test the data type, for example whether it is a number.

(b) The program needs editing to include a double entry check for the value input.

(i) State why this check needs to be included.

Examiner comment

Some candidates incorrectly believed that the double entry check named in the question would make sure that the
data entry was correct, which it cannot do. It only checks that both entries are the same, so that it verifies the data.

Some candidates mixed up verification and validation, so they gave an incorrect reason such as checking that the
data entered is reasonable.
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(ii) The input value needs to be stored in the variable Measurement
Write pseudocode to perform the double entry check until a successful input is made.

REPEAT

o, QUTPUT "Please enter measurement "

Examiner comment
¢ Many candidates answered this question well, but the question asked for a pseudocode answer, so candidates
were required to use the pseudocode defined in the syllabus.

¢ Up to 3 marks were awarded for including two inputs, checking that the inputs were the same use of iteration
to allow re-input if the inputs were not the same, correct use of the variable Measurement as directed in the

question.
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Question 5

Due to an issue with Question 5, the question has been removed from the question paper.

10
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Question 6

6 State three different features of a high-level programming language that a programmer could use
to make sure that their program will be easier to understand by another programmer.
Give an example for each feature.

Examiner comment

Candidates were awarded 1 mark for each correct feature to make a program easier to understand and 1 mark for
each corresponding example. Some candidates did not give an example of the feature in the second part, even
though the answer space on the paper was divided into features and examples. Instead, they put an explanation of
the feature in the example space.

1
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Question 7

7 An algorithm has been written in pseudocode to calculate a check digit for a four-digit number.
The algorithm then outputs the five-digit number including the check digit.
The algorithm stops when —1 is input as the fourth digit.

01 Flag <« FALSE

02 REPEAT

03 Total <« O

04 FOR Counter « 1 TO 4

05 OUTPUT "Enter a digit ", Counter
06 INPUT Number [Counter]

07 Total « Total + Number * Counter
08 IF Number [Counter] = 0

09 THEN

10 Flag <« TRUE

11 ENDIF

12 NEXT Counter

13 IF NOT Flag

14 THEN

15 Number [5] <« MOD (Total, 10)

16 FOR Counter <« 0 TO 5

17 OUTPUT Number [Counter]

18 NEXT

19 ENDIF

20 UNTIL Flag

(a) Give the line number(s) for the statements showing:
Count-controlled 100p O B0 Je2Z ettt
POSt-CONAIION 100D . Q2 B0, 20 et

Examiner comment

Candidates had to identify the line numbers in a given piece of pseudocode that represented each of the listed
programming features and many candidates answered this well.

12
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(b) Identify the three errors in the pseudocode and suggest a correction for each error.

Error 1 Line 07 Total  Total + Number * Counter ...

Correction .Total « Total + Number [Counter] * Counter

Error 3 .Line 16 FOR Counter « O TO O e,

Correction .FOR Counter — 1 TO 5

Examiner comment

Candidates had to identify the three lines in the given pseudocode that had errors by stating the line number, or by
writing the incorrect pseudocode. They also had to give the correction to the pseudocode. Both parts, the identification
and the correction, are needed for each mark.

(c) The algorithm does not check that each input is a single digit.
Identify the place in the algorithm where this check should occur.
Write pseudocode for this check.
Your pseudocode must make sure that the input is a single digit and checks for -1

(=g 1T U o [0 1o Yo [N

REPEAT

(Number [Counter] > 0 AND Number [Counter] < 10))

Examiner comment

Candidates were awarded 1 mark for correctly identifying where in the algorithm they would place their pseudocode.
They were awarded up to 3 marks for correct aspects of their pseudocode, which could include use of a loop,
checking that the number input is greater than 0, less than 10, that it is a whole number, that it is equal to —1 or that
the length of the number entered is a single digit. Not all of these points were required to be awarded full marks.

13
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Question 8

8 Consider this logic expression.
X =(A OR B)AND (NOT B AND C)

Complete the truth table for this logic expression.

Working space
A ORDB NOT B NOT B AND C
o 1 o o
(0] 1 1 O
1 (@] (0] (@]
1 (&) (0] (@]
1 1 (0] (0]
1 1 1 1
1 (0] (0] (@]
1 (@] (0] (0]

(4]

Examiner comment

Candidates were awarded 1 mark for every two correct digits in the X column, up to a maximum of 4. Candidates did
not need to use the working space on this question, or they could use it in a different way to that illustrated. However,
the example response shows how it can be used to achieve the final answer, X. The areas shaded grey were given in
the question.

14
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Question 9

9 This flowchart represents an algorithm.

&EED
sl

F«< O
C«1

IS X[C] <
X[C + 1]°7

Yes

15
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(@) Thearray x[1:5] used in the flowchart contains this data:

X[1] X[2] X[3] X[4] X[5]

10 1 5 7 11

Complete the trace table by using the data given in the array.

o 1 10
1 2 1 10 10
1 3 s 10 10
1 4 7 10

5
0] 1

2

3

4

5

[5]
Examiner comment

Candidates needed to complete the trace table as shown and were awarded 1 mark for each of the columns F, C and
T being correct. They were awarded 2 extra marks if the remaining five columns were also correct, or 1 extra mark if
four of the remaining columns were correct. The grey shaded areas were given in the question.

16



Example Responses — Paper 2

(b) Describe what the algorithm represented by the flowchart is doing.

the algorithm represents a bubble sort that arvanges the data in the. . ..

Examiner comment

Candidates were awarded 1 mark for identifying the purpose of the algorithm as being to sort the data in the array, or
to use the bubble sort on the data in the array. The second mark was awarded for identifying the fact that the data was

sorted in ascending order.

17
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Question 10

10 A music streaming service has a new database table named songs to store details of songs
available for streaming. The table contains the fields:

*  SongNumber — the catalogue number, for example AG123

* Title —the title of the song

* Author - the name of the song writer(s)

* Singer —the name of the singer(s)

*  Genre — the type of music, for example rock

* Minutes — the length of the song in minutes, for example 3.75
* Recorded - the date the song was recorded.

(a) ldentify the field that will be the most appropriate primary key for this table.

Examiner comment

Candidates had to name the field from the given list that would be the most appropriate primary key.

(b) Complete the table to identify the most appropriate data type for the fields in Songs

Field Data type
SongNumber text
Title text
Recorded date
Minutes real

Examiner comment

Candidates were awarded 1 mark for identifying two or three correct data types, or 2 marks for identifying all four.

The acceptable data types from which to choose are identified in the syllabus in the database section.

[2]

For text, candidates could have alternatively said text / alphanumeric, or just alphanumeric, and for date, they could
have written date / time, as these were the options on the syllabus.

18
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(c) Explain the purpose of the structured query language (SQL) statements.
SUM (Minutes) FROM Songs WHERE Genre = "rock";

COUNT (Title) FROM Songs WHERE Genre = "rock";

the first SQL statement finds the total number of minutes of rock music

Examiner comment

Candidates were awarded 2 marks for explaining the purposes of the given SQL statements as finding the total
number of minutes of music and for finding the total number of songs. They were awarded the third mark for noting
that in both cases the code was looking at the rock genre.

19
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Question 11

11 The variables P and Q are used to store data in a program. P stores a string. Q stores a character.

(@) Write pseudocode statements to declare the variables P and Q, store "The world" in P and
store '"W' inQ

DECLARE P : STRING

DECLARE O : CHAR

Examiner comment

* Candidates were awarded 1 mark for every two lines of correct pseudocode up to a maximum of 2 marks.
* Candidates were required to use the published version of pseudocode from the syllabus for this question.

(b) Write a pseudocode algorithm to:
. convert P to upper case
* find the position of Q in the string P (the first character in this string is in position 1)
»  store the position of ¢ in the variable Position

P — UCASE (P)

...... LE SUBSTRING (B, Counter, 1) = O e,

Examiner comment

* This was a new topic that was added to the syllabus for first testing in 2023 and candidates generally found this
question difficult.

* A pseudocode algorithm was required to perform some string handling functions, with 4 marks available for the
question and 5 marking points.

20
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* Candidates were awarded marks for:
- converting the contents of the variable P to upper case using the function UCASE(P)
- finding the length of the value stored in the variable P using LENGTH(P)

- using a loop to check for position of the value stored in the variable Q, which is the letter w from part 11a. Any
type of loop that works was acceptable, but a condition-controlled loop would be most efficient

- using the string operation SUBSTRING(P, Counter, 1) to break down the main string into its component letters
- storing the values in the loop counter in the variable Position if 'w' is found.

(c) Give the value of Position after the algorithm has been executed with the data in
question 11(a).

Examiner comment

Candidates were awarded 1 mark for correctly stating the position of the letter ‘w’ in the given string ‘The world’, as
identified by the algorithm.

21
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Question 12

12 A two-dimensional (2D) array Account [] contains account holders’ names and passwords for a
banking program.

A 2D array AccDetails[] has three columns containing the following details:

* column one stores the balance — the amount of money in the account, for example 250.00

* column two stores the overdraft limit — the maximum total amount an account holder can
borrow from the bank after the account balance reaches 0.00, for example 100.00

*  column three stores the withdrawal limit — the amount of money that can be withdrawn at one
time, for example 200.00

The amount of money in a bank account can be negative (overdrawn) but not by more than the
overdraft limit.

For example, an account with an overdraft limit of 100.00 must have a balance that is greater than
or equal to —100.00

Suitable error messages must be displayed if a withdrawal cannot take place, for example if the
overdraft limit or the size of withdrawal is exceeded.

The bank account ID gives the index of each account holder’s data held in the two arrays.
For example, account ID 20’s details would be held in:

Account[20,1] and Account[20, 2]

AccDetails[20,1] AccDetails[20,2] and AccDetails[20, 3]

The variable size contains the number of accounts.
The arrays and variable Size have already been set up and the data stored.

Write a program that meets the following requirements:
*  checks the account ID exists and the name and password entered by the account holder
match the name and password stored in Account [] before any action can take place
* displays a menu showing the four actions available for the account holder to choose from:
1. display balance
2. withdraw money
3. deposit money
4. exit
* allows an action to be chosen and completed. Each action is completed by a procedure
with a parameter of the account ID.

You must use pseudocode or program code and add comments to explain how your code works.
All inputs and outputs must contain suitable messages.

You only need to declare any local arrays and local variables that you use.

You do not need to declare and initialise the data in the global arrays Account[] and
AccDetails[] and the variable Size

// Procedure to check 1f the details entered are correct

22
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Valid — FALSE

B
e SRS TEMSSSS BONSE NS
B
e NS AR ) O RSN, AU AT

PROCEDURE Balance (AccID : INTEGER) // AccID passed as a parameter

OUTPUT "Your balance is ", AccDetails[AccID, 1]

PROCEDURE WithDrawal (AccID : INTEGER) // AccID passed as a parameter

DECLARE Amount : REAL // local variable

23
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REPEAT

cveerennQUIPUT "Please enter amount to withdraw M ...
................... IF Amount > AccDetails[AccID,2] + AccDetails[aAccID,1]
// Withdrawal only allowed if sufficient funds (including overdraft) and
IF Amount <= AccDetails[AccID,3] AND Amount <= AccDetails[AccID,2] +
AccDetails[AccID,1] « AccDetails[AccID,1] - Amount

UNTIL Amount <= AccDetails[AccID,3] AND Amount <= AccDetails[AccID,2] +

AccDetails[AccID,1] AND Amount > 0

PROCEDURE Deposit (AccID : INTEGER) // AccID passed as a parameter

DECLARE Amount : REAL // local variable
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UNTIL Amount > 0

DECLARE AccountNumber, Choice : INTEGER

DECLARE Valid, Exit : BOOLEAN oo se s eene st esane s nens e aneanes
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2 : Withdrawal (AccountNumber)

Examiner comment

Candidates were given a scenario for which they had to write a program. This was new for 2023 and replaced the
pre-release scenarios that were given in the old specification as the programming exercise for this qualification.

Candidates were required to write their response using pseudocode or one of the three programming languages
named in the syllabus: Java, Python or VB.NET (Visual Basic). The example response given above is written

in Cambridge IGCSE Pseudocode and is very likely to be different from all the candidates’ responses. It is an
example of a correct solution.

Most candidates answered using either pseudocode or Python, but a few responses used Java and VB.

Candidate responses were marked using a Level of Response grid, which was also a new concept for this
qualification. For this question there are two response grids:

- AO2: apply knowledge and understanding of the principles and concepts of computer science to a given
context, including analysis and design of computational or programming problems. Maximum 9 marks.

- AOZ3: provide solutions to problems by evaluating computer systems, making reasoned judgements and
presenting conclusions. Maximum 6 marks.

Each grid has a lower, middle- and upper-mark band, with a range of marks:

Lower Middle Upper
AO2 1-3 4-6 7-9
AO3 1-2 3-4 5-6

In each band, 0 marks can be awarded if no creditable response is seen.

The solution to be solved in this question was summarised on the mark scheme as three requirements, labelled
R1, R2 and R3:

R1 Check account number and password (iteration and validation, selection, input, output)
R2 Display menu and make a selection (output, input and selection)
R3 Perform actions selected (use of arrays and procedures with parameters)

Candidate responses were compared to these requirements and the scripts were annotated for R1, R2 and R3
individually as ‘SEEN’ if all of that requirement was present, ‘NE’ if it had been attempted and ‘X’ if there was no
attempt at that requirement.

A mark was awarded for each of AO2 and AO3, using a best fit approach from what was seen in the student’s
response against the text written in the response grids. The total mark (AO2 + AO3) was then recorded as a mark
out of 15.

26
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