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Example Candidate Responses — Paper 2

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS & A Level
Computer Science 9618, and to show how different levels of candidates’ performance (high, middle and low) relate to
the subject’s curriculum and assessment objectives.

In this booklet candidate responses have been chosen from the June 2021 exam series to exemplify a range of
answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is
possible for you to understand what candidates have done to gain their marks and what they could do to improve their
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment.

The questions, mark schemes and inserts used here are available to download from the School Support Hub. These
files are:

9618 June 2021 Question Paper 22

9618 June 2021 Mark Scheme 22

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

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 2

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level response for
each question. The candidate answers are set in a table. In the left-hand column are the candidate answers, and in

the right-hand column are the Examiner comments.

Example Candidate Response - high

Examiner comments

5 (a) Astudentis learning about arrays.
She wants to write a program to:

declare a 1D array RNum of 100 eleménts of type INTEGER
assign each element a random value in the range 1 to 200 inclusive

(®

Write pseudocode to represent the algorithm.

DECLARE  Ruuw i ARRAN DY: oo\ of

count and output how many numbers generated were between 66 and 173 inclusive.

WieGER

The candidate is awarded

DECLARE ¢, | (ouait L \NTEG-ER

marking point 1 for the array

ol e 1TO 100, .

declaration.

The candidate is awarded

O . RNy v (A0 (200) @)

Answers are by real candidates in exam conditions.
These show you the types of answers for each level.
Discuss and analyse the answers with your learners in
the classroom to improve their skills.

""" marking point 3 for the correct array

‘ 4 3

Examiner comments are

alongside the answers. These
explain where and why marks
were awarded. This helps you

to interpret the standard of
Cambridge exams so you can
help your learners to refine
their exam technique.

N J

How the candidate could have improved their answer

¢ (a)(i) To be awarded marking point 4, the candidate needed to use the correct expression for generating the
required random number. The statement INT (RAND (200) ) would generate a value in the range 0 to 199 rather

than one in the range 1 to 200 inclusive, as required.

e (a)(ii) To be awarded marking point 6, the candidate needed to add more detail to their comment ‘the following
element’, which was too vague. They could have put ‘the next empty location’ instead, which would have been

acceptable.

This section explains how the candidate could
have improved each answer. This helps you to
interpret the standard of Cambridge exams and
helps your learners to refine their exam technique.

Common mistakes candidates made in this question

* (a)(i) Some candidates made little or no attempt to answer this question.

¢ (a)(i) Few candidates used the RAND () function. Candidates needed to refer to the index provided for a
description of pseudocode functions and operators and these definitions needed to be followed.

¢ (a)(i) Many candidates shortened the conditional expression IF RNum >= 66 AND RNum <= 173 to the

unacceptable form IF RNum >= 66 AND <= 173.

Often candidates were not awarded
marks because they misread or
misinterpreted the questions.

Lists the common mistakes candidates made

in answering each question. This will help your
learners to avoid these mistakes and give them
the best chance of achieving the available marks.
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Question 1

Example Candidate Response — high

Refer to the insert for the list of pseudocode functions and operators.

1

(a) (i) Complete the following table by giving the appropriate data type in each case.

Variable Example data value Data type
Name "Catherine" Singy
Index 100 w\\— Lae '
Modified FALSE Roolgorn
Holiday 25/12/2020 Dote o

4

(ii) Evaluate each expression in the following table by using the-initial data values shown in

part (a)(i).
Expression Evaluates to
Modified OR Index > 100 FAL—&E 102.2
LENGTH("Student: " & Name) |g
INT (Index + 2.9) [07_
MID(Name, 1, 3) eat”

[41

(b) Each pseudocode statement in the following table contains an example of selection,
assighment or iteration. C

Put one tick (') in the appropriate column for each statement.

Statement Selection | Assignment | Iteration
Index < Index + 1 \/ .
IF Modified = TRUE THEN v
ENDWHILE B v

13

Examiner comments

o All rows are correct.

Mark for (a)(i) = 4 out of 4

@ Al rows are correct,
Mark for (a)(ii) = 4 out of 4

€@ Al rows are correct.
Mark for (b) = 3 out of 3

Total mark awarded =
11 out of 11
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Example Candidate Response — middle Examiner comments

Refer to the insert for the list of pseudocode functions and operators.

1 (a) (i) Complete the following table by giving the appropriate data type in each case.

Variable Example data value ‘Data type
Name "'Cathe,rine " gf%//l/é
tndex | 100 TVNTEGER
Modified | FALSE AU
Holiday 25/12/2020 CHAR 0 o The candidate completes the

141 first 3 rows correctly, but the last row

“(ii) Evaluate each expression in the following table by using the initial data values shown in should be type DATE.

part @)(D)- Mark for (a)(i) = 3 out of 4
TP, I:::;eis':go : Eval;tes hd 9 e The candidate completes rows
: . 2 and 3 correctly. In row 1, zero is
LENGTA ("Student: T & Name) 14 : not acceptable as a logical value.
[T (Index + 2-3) 10~ ‘ The answer in row 4 is of type
MID(Name, 1, 3) o Lot STRING so it should be enclosed in

4
‘[] quotation marks.

(b) Each pseudocode statement in the following table contains an example of selection, .
assignment or iteration. . Mark for (a)(ii) = 2 out of 4

Put one tick (‘") in the appropriate column for each statement.

Statement Selection | Assignment Iteration
Index <« Index + 1 ) . / e
IF Modified = TRUE THEN 4
ENDWHILE o - T T M

3] @ The candidate completes rows
2 and 3 correctly. Row 1 is an
Assignment statement.

Mark for (b) = 2 out of 3

Total mark awarded =
7 out of 11
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Example Candidate Response — low Examiner comments

Refer to the insert for the list of pseudocode functions and operators.

1 (a) (i) Complete the following.table by giving the appropriate data type in each case.

Variable ‘Example data value Data type
Name "Catheriﬁg" ‘ *E )ﬁ
Index ) 100 Ny M‘o{/Y
Modified | FALSE _ Boolean _
Holiday | 25/12/2020 dode (D €@ The candidate completes rows
1 3 and 4 correctly. Row 1 should be
(i) Evaluate each expression in the following. table by using the initial data values shown in of type STRING and row 2 of type
parkia)(i). INTEGER.
Expression Evaluates to Mark for (a)(|) =2 outof 4
Modified OR Index > 100 54.?'-“‘
S|
LENGTH ("Student: " & Name) S%fr;ﬂu
| 187 (Tndex + 2.9) ' s7icq |
MIDEmS, L B e 51.‘-7"_"_11). (2] - @ The candidate completes all

' rows incorrectly. They give a data
(b) anh pseudocpde .statement in the following table contains an example of selection, type rather than an evaluated result.
assignment or iteration.

Mark for (a)(ii) = 0 out of 4

Put one tick ('v’) in the appropriate column for each statement.

Statement Selection Assignmgnt ‘Iteraiion i
Index <— Index + 1 o ’
IF Modified = TRUE THEN ‘ v
ENDWHILE - 1 e 9 e The candidate only completes

[3] row 3 correctly. Row 1 is an
assignment statement and row 2 a
selection statement.

Mark for (b) = 1 out of 3

Total mark awarded =
3 out of 11

Common mistakes candidates made in this question

* Some candidates did not use TRUE or FALSE to denote logical values.
¢ Some candidates did not use quotation marks to denote values of data types CHAR or STRING.
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Question 2

Example Candidate Response — high

Examiner comments

2 ('é) Examine the followih‘g=state-.irahs‘iﬁbnrdi@gra‘m;-

. Lowevel detected | Activate pumps . .. .

~Normal level detected

(i) Comnplete the table with-reference to the diagram.

.

i

o

- Lowlevel qtgtecteq; .

Answer

Normal level detected |_~De_activa_ie pump

IS

Tﬁg number of transitidn'sthat result in g.differénrtl.s,t:a,te :' o W\ 2.
; T:héhumber}bf transitions with-ass¢cf§ted out‘pbuts ) W\ "2“

| The Iabe! that should replace X'

| Gt paiper |

| The ﬁhal'or‘h'alting state

_ (i) The current state-is. $1. The following.inputs occur.

Low level detected
Low level detected
Low level detected
Low level detected-

DN

"Give the number of outputs and the current state.

3

41

Number of outputs ..... _..,.’;5 e

Current state 3%

@ Rows 1, 2 and 4 are correct.
Row 3 is not the correct term.

Mark for (a)(i) = 3 out of 4

e Both of the candidate’s answers
are incorrect.

Mark for (a)(ii) = 0 out of 2
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Example Candidate Response - high, continued Examiner comments

(b) A system is being developed tb help-manage:book loans:in a library:
Registered:users may borrow books from the library-for a-period. of time.
(i) -State three items of data that must be stored for each loan.

1. Shdant 70

2 . heosZ0 : _— ;) : @ Al parts of the candidate’s
5 botmwddio , v answer are correct.

[21
Mark for (b)(i) = 2 out of 2

(i) State one itern of data that will be required in the library system.but does notneed'to be
stored for each loan.

s Sedntrne (@) n @ The candidate gives a correct
. answer.
(iii) One operation that manipulates the data stg@djor each.loan, would produce a list.of all .

overdue books. ) Mark for (b)(ii) = 1 out of 1

Identify two other.opérations. ;

Operation 1 ....p(0440S oY 3 Sladmt nowmes e\ Shideie

Crnondly.... korome, o Lotk . .

J J e g L X

Operation 2 ... pRAWCE. o [t whid shoad L\“i‘?‘ . o

. 1

oo boo pedt 00 Loy (5] @ Both of the candidate’s answers

121 are correct.

Mark for (b)(iii) = 2 out of 2

Total mark awarded =
8 out of 11

How the candidate could have improved their answer

(a)(i) The candidate needed to use the correct term for the label, which was ‘Start’. The term ‘pointer’ had a special
meaning and in this case the mark scheme was strictly applied.

10
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Example Candidate Response — middle Examiner comments

2 (a) Examine the following state-transition diagram.
Low level detected | Activate pump

Low level detected

X

Normal level detemec‘\" %mal level detected | Deactivate pump

(i) Cofnpl‘eie the table with reference to the diagram.

Answer
The number of transitions that result in a different state . /
The number of transitions with associated outputs L

The label ihat should répla_ce X
The final or halting state 3, ) @ The candidate completes rows

— 4 |2 and 4 correctly.

(i) The current state is S1. The following inputs occur. Mark for (a)(i) = 2 out of 4

1. Low level detected
2. Low level detected
3. Low level detected
4. Low level detected

Give the number of outputs and the current state.

Number of outputs Z/ ......

Current state ......... Se (2 ] @ Both of the candidate’s answers
[21 are incorrect.

Mark for (a)(ii) = 0 out of 2

1
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Example Candidate Response — middle, continued Examiner comments

(b) Asystem is being developed to help manage book loans in a library.

Registered users may borrow books from the library for a period of time.

(i) State three items of data that must be stored for each loan. e The candidate’s answer ‘Start
. st datr @ of M bpitwicg ;.
: ; J date’ is correct.
- 4y /ﬂé//ﬂﬁ/ 4 i bl Py . |
v e ‘name of the user’ may
: M. & o ... 2] not be unique and so should not be
used.

(i) State one item of data that will be required in the library system but does not need to be

stored for each loan. .
. Mark for (b)(i) = 1 out of 2
A b OF.. bodts WM% od
(ili) One operation that manipulates the data stored for each loan, would produce a list of all. e These items could reasonably
overdue books. be calculated when needed. The
Identify two other operations. values would not need to be stored.

Ll - dote . calitadion

:

Operation 1 PR
it o pzﬂﬂa/ Mark for (b)(ii) = 0 out of 1
R Y Books 12bu g AR @ The candidate is awarded both
2r Hiby? % DS @ marks for these answers.
7 2l Mark for (b)(iii) = 2 out of 2

Total mark awarded =
5 out of 11

How the candidate could have improved their answer

¢ (b)(i) The candidate needed to use a unique data item such as User ID (or similar) to identify a loan as many users
may have shared the same name.

* (b)(iii) Best practice requires an item that could not be calculated from already stored data, such as is the case for
the two answers given.

12
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Example Candidate Response — low

Examiner comments

2 (a). Examinethe following.state-transition diagram.: - -

Low level-detected.| Activate pump.

Low level detected

W)

Normal leve! detected Normal level detected | Deactivaté pump

(i) Complete the table with reférence to the diagram.

Answer-

The number of transitions th»étiresult na differentstate | 9,
The ‘number of transitions with associated c_)ljtputs 3
| The label that should replace X' | tnput
{ The final or halting state B " 33 7' ' o

{4]
(if) The current state is. S1. The following inputs-occur.

L.ow level detected.
Low level detected
Low level detected
Low level detected

pob=

Give the number of outputs and the current state.

Number of outputs ..... L/ - fevererininne ereeerenes

Current state 52

e

o Only row 4 is correct.
Mark for (a)(i) = 1 out of 4

e The candidate’s answer for
‘Current state’ is correct.

Mark for (a)(ii) = 1 out of 2

13




Example Candidate Response - low, continued

(b) Asystem is being developed to help manage book loans in-a library:
Registered users may borrow books frorn the library for a-périod of time.

(i) Staté three items of data that.must be stored for each loan.

« dote.. on @A/aﬁ e éaa% coas borronsed. 9
2 Ioe/v’od of time.. b cohich Lo, has 1o b fe{umdbm 1
s AL M book rons_teturned. o ool

[2]

(i) State one-item of data that will be réquired in the library-system but does not need to be
stored for each loan.

/7] n,um//éf' Of e é@@%

(iii) One operation that manipulates the data stored for each loan, would produce a list of all
overdue:books. d

Identify two other opérations. '
Operation 1 thv"llS!‘ﬁé/)m?élé’&. m&mwymancfg%mnt
m///goﬁmlﬁaﬂél/aﬁfm‘ﬁdaa Lo e Loetos

Operation 2 %%@/ﬁl‘@%ﬂ%/%q&v%&%ﬁ%m/
s syseen.. et harised .t o the..tobezrnation) ©

2"

o+

1) operadion Hhat coil moke a G5/ of most popucler
boc

0 O
2) ‘ 9

Example Candidate Responses — Paper 2

Examiner comments

The candidate is awarded a
mark for the first item. The second
item would not need to be stored for
each loan.

Mark for (b)(i) = 1 out of 2

o The candidate gives an
incorrect answer. Data is required
for a loan.

Mark for (b)(ii) = 0 out of 1

The first two items the
candidate gives do not relate to the
library loan process.

The alternative answer the
candidate gives could be awarded
a mark, but the first two answers
given are the only ones that can be
considered when awarding marks in
this style of question.

Mark for (b)(iii) = 0 out of 2

Total mark awarded =
3 out of 11

How the candidate could have improved their answer

¢ (b)(i) The mark scheme did not consider the period of the loan (the second item given) as something that would
need to be recorded for each loan. The candidate could have improved their answer for the third item if they had
given ‘date the book was returned’. If they had done this, then the candidate could have given ‘Book ID’ as the

second item and been awarded the second mark.

e (b)(ii) The ID number of the book was something that would need to be stored so that the actual copy could be
identified. The mark scheme gives examples of items which could be required, but which are not required to be

stored for each loan.

Common mistakes candidates made in this question

¢ (b)(i) Some candidates used ‘Name of the user’, which was too vague as it was possible for more than one user to
have the same name. Candidates needed to use a unique item such as ‘User ID’ to identify the borrower.

* (b)(ii) Some candidates incorrectly stated that the library system would store items of data whose values could

reasonably be calculated from already-stored data.

14
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Question 3

Example Candidate Response — high Examiner comments

3  The following diagram represents an Abstract Data Type (ADT).
A B

B——loolphin] +—{ca [ — Fsn [ }—+] e [ ]

(a) Identify this type of ADT.
Lowd.. Nish.... 8 (] @ The candidate gives a correct
answer.

(b) Give the technical term for the item labelled A in the diagram.
Stk ook @ (] Mark for (a) = 1 out of 1

(c) Give the technical term for the item labelled B in the diagram.

@ The candidate gives a correct
Explain the meaning of the value given to this item. answer

Term Yyl fee P°-"‘ 1L

: Mark for (b) = 1 out of 1
Meaning - 53 rot luk... fo mﬂ“a‘hf nRIeS

® @) Both answers are correct.

@ Mark for (c) = 2 out of 2
(d) Complete the diagram to show the ADT after the data has been sorted in alphabetical order.

|Dolphin| | [ cat | | {pwny ] o [iEk o o The candidate completes the
I J diagram correctly with arrows from
each ‘pointer’ to the next node.

Mark for (d) = 2 out of 2

[2] \

Total mark awarded =
6 out of 6

15
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Example Candidate Response — middle Examiner comments

3 The following diagram represents an Abstract Data Type (ADT).
A B
D———'Dolphin! +—{cat [ = Fisn | ] &x [ ]
(). et e e OY\DT o @ The candidate gives the correct
lr\M \\5\V ,,,,,, 1] answer.
(b) Give the technlcal term\tzj\e item labelled A in the diagram. Mark for (a) =1 out of 1
e t @ The candidate gives the correct
(c) Givethe techmcal term for the item labelled B in the diagram. answer.
Explain the meaning of the value given to this item. Mark for (b) =1 out of 1
Term !

Meaning .. 1\‘&‘\.0\.95.&0 ..... Qc\,c&res.s\m\ue ..................................

e @ The candidate gives two
""" 2l incorrect answers.
(d) Complete the diagram to show the ADT after the data has been sorted in alphabetical order. Mark for (C) =0 outof2

R o Aehiean

@ The candidate completes the
diagram correctly with arrows from
each ‘pointer’ to the next node.

Mark for (d) = 2 out of 2

12

Total mark awarded =
4 out of 6

How the candidate could have improved their answer

(c) The candidate needed to use the term ‘Null Pointer’. The answer the candidate gave for ‘Meaning’ suggested that
they had an understanding of the use of pointers, but the particular meaning in the case of the Null Pointer would be
that there were no more nodes in the list.

16
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Example Candidate Response — low

3 The following diagram represents an Abstract Data Type (ADT).

A B
B——|Dolphin} +— cat [ }—={ Fisn | H Elk [J
(a) Identify this type of ADT.

..... QQ@QQO 1!
(b) Give the technical term for the item labelled A in the diagram.

________ 7 \Q\\\Q()\\\\‘Q(e 1]

(c) Give the technical term for the item labelled B in the diagram.

Explain the meaning of the value given to this item.

Term EV&QD\&\\Q( .............................................................. s
meaning ..\ Las. odnece . ne. Qaka onds o i The. oo
90\‘(\\ ...................................................................................................................................

(2
(d) Complete the diagram to show the ADT after the data has been sorted in alphabetical order.
~ — {Dolphin| | o] L -Mues | L5 ex | o
At ST i
— r————'-'rﬁ —— — il

Examiner comments

@ The candidate gives an
incorrect answer.

Mark for (a) = 0 out of 1

@ The candidate gives another
incorrect answer.

Mark for (b) = 0 out of 1

e The candidate uses an incorrect
term and the phrase ‘where the data
ends’ is too imprecise.

Mark for (c) = 0 out of 2

The candidate is awarded the
first mark for the arrow linking the
Start Pointer to the node with ‘Cat’.
The remaining annotations are
incorrect.

Mark for (d) = 1 out of 2

Total mark awarded =
1 out of 6

How the candidate could have improved their answer

(c) The candidate needed to use the term ‘Null Pointer’. The answer the candidate gave for ‘Meaning’ suggested an
understanding of the linked list operation, but the expression ‘where the data ends’ was not sufficiently succinct.

Common mistakes candidates made in this question

Many candidates did not attempt parts of this question.

17
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Question 4

Example Candidate Response — high Examiner comments

4 A teacher uses a paper-based system to store marks for a class test. The teacher requires a
program to assign grades based on these results.

The program will output the grades together with the average mark.

Write a detailed description of the algorithm that will be needed. Oobc\b

,,,,,,,, d.= Tk Hoader bSO 04, } AD
Airay M’%e EQo SN, !(LM%’MM

.................... lo.’ oaeh.... . arede.. staihiog. Lam... e lowes.

.......... s —rT allay..po54.00). @)
Qo INPUT studing..narke. 1o, SibatManTen

) «c\n
nard. ‘fto crioz‘ g de

S+o&n4f‘f‘w)uem iS aa»«dr az..
AnCrent.nd @»NM odm‘ dn

oo O‘JEZ%{ wietles
u\wc& ond ?Z Yol A

uvuL& condifion . 1S onef . stofing om«fl Q
CROPERT booid ya
LN QLre-Y. o 905 tiony ¢g. to
..... "Lu— SA.. \:lﬂmég
Q @GP(M REIA

J

XN 00 antpof ..ol (xr(ﬁ ..................
e ok STu0ENT [NNCN S 69 ond f\\lﬁ-f\xgh’tlk 07
,,,,, wilh b ONTL e oad I)_&f PRI © |
07 J
......................................................... 6]

The candidate is awarded
marking point 3 for inputting a
student mark within a loop (which
the candidate describes in step 5).

The candidate is awarded
marking point 6 because they add
the mark to the total.

€@ The candidate is awarded
marking point 4 for their description
of how each mark compares with
grade thresholds.

@ The candidate refers to a loop
so is awarded marking point 2.

e The candidate is not awarded
marking point 5 because the
description outputs the mark, but not
the grade.

@ The candidate is awarded
marking point 7 for the output of the
average, as they previously describe
the calculation.

e The candidate makes no

reference to a variable used to store
the count of students in the class so
they are not awarded marking point 1.

Total mark awarded =
5 out of 6

How the candidate could have improved their answer

¢ To be awarded marking point 1, the candidate could have made a specific reference to the use of variables to store

the number of students and the total of all the marks.

* To be awarded marking point 2, the candidate could have given a description of a loop used to input all of the

marks.

* To be awarded marking point 5, the candidate needed to output each student grade.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

4 A teacher uses a paper-baséd systeni to store marks for a class test. Thé teacher requires a
program to assign grades based on these resuilts. )

The program will-output the grades together with the .average mark,

. Write a detailed description of the algorithm that will be needed.

A o .

A Count Comioled  [oop  Wilh o ot Thel B augned

by Mo wo D wsed

nh o N‘M ok oy %U{/ﬂ\ e olres  1catbay

Qecdhed by de  ceunt 'ﬂmﬁ%ﬁm— A 2 oAbt
Thea , fla M(M— ango. T o«oUed oA Jo FE S

o Vpreble  wanilh B o fasiab e

Aﬁef"\e, Court condroledd  Lsop is - ran
oe ingrted o Ao M s he s ot prog e

Sides B “he S by Mamﬁaermz ot

.aven '4/’("“’“"\ Ths  value i ’f\l__ a-ro.rcﬁ-e, Al |
fnother iy oot contlled loop s 0 do pudbad ik de

ONe. e

‘ cont - w’thnl!‘eak

_;__\g;llx hay | deen @ and 'um‘ed dne. . ousagam—r  Sum
Nongble, | Shion N\cb e aoe!w}e, uzum, O\ RS

..... (5. QePked . o

. [6]

The candidate is not awarded
marking point 1. Their reference to
a variable to store the number of
students (‘a count’) is vague and
they do not mention a variable used
to store the total.

The candidate mentions a loop
so is awarded marking point 2.

The candidate is awarded
marking point 3 awarded for the
input of marks within a loop.

The candidate is awarded
marking point 6 for adding the input
value to a total.

e The candidate’s solution needs
to output the grade, but here it is the
mark that is output, so they are not
awarded marking point 5.

The candidate is awarded
marking point 7 for the output of the
average mark (they already describe
the calculation of the average).

Total mark awarded =
4 out of 6

How the candidate could have improved their answer

¢ To be awarded marking point 1, the candidate could have made a specific reference to the use of variables to store

the number of students and the total of all the marks.

* To be awarded marking point 4, the candidate could have given a description of how each mark was compared

with threshold values to obtain the corresponding grade.

* To be awarded marking point 5, the candidate needed to output each student grade.
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Example Candidate Responses — Paper 2

Example Candidate Response — low Examiner comments

4 A teacher uses a paper-based system to store marks for a class test: The teacher requires a
program to assign grades based on these results.

The program will output the grades together with the-average mark.

Write a detailed description of the algonthm that will be dgseded
The candidate is not awarded
..... T ol M cmdl. dopar o Mark Cicsh @ | @ The candidate s not

marking point 3 despite this
qf@’ﬁ «f\&—“"}- W\'@M\w \JU’ Q&Mw % MW(L‘ reference to marks being input
@Y\&ﬂ (&\\h &,\q ‘W@N\ lr JAR 0@(‘9 ......................... because their description of the
(K(PQn \,&\ w\ &j &D& . QC(O( - (\& ?RP algorithm does not refer to a loop to

input each mark in turn.

r\mr\L 9(@&& o exow\a\’e Fot‘ "kc):»’\ks 77(:‘ eTh didate | ) ded
r e candidate is not awarde
end. Mo RCREN S WS A Fof ook, £.90 marking point 6. The phrase ‘adding
ar\& 74’% M& mm&v@. M\& LQ B ool foc the marks’ is too vague and they
.. 190 uvmd(c& LQ C_ e make no specific reference to the
Pe c\\q’@m\xﬁm W\& %J\r% Dk Q\( H,e required variables.
q,r@&@/ cw\& Bo oo \H,e P&\uc\a\-\ R €@ The candidate is awarded
Q:“%\ %\v@ , v e marking point 4 for their description
) 10 Foreafionsnrendd :

of the mark being compared with
threshold values.

bty e ettt @ The candidate is awarded
marking point 7 because they refer
to the output of the average mark.

Total mark awarded =
........................................................ 2 out of 6

How the candidate could have improved their answer
* To be awarded marking point 1, the candidate could have made a specific reference to the use of variables to store
the number of students and the total of all the marks.

* To be awarded marking point 2, the candidate could have referred to a loop containing the steps required for each
student mark.

¢ To be awarded marking point 3, the candidate needed to refer to inputting the marks if there had also been a
reference to a loop in the algorithm.

¢ The candidate could have been awarded marking point 5 if they had output each student grade.

¢ To be awarded marking point 6, the candidate could have made a specific reference to maintaining the total mark
and the count of the number of students.

Common mistakes candidates made in this question
¢ Many candidates struggled with questions which asked for a description of an algorithm. Their descriptions tended
to lack detail and in many cases just repeated phrases from the question.

¢ It might be helpful for candidates to imagine they were describing the algorithm to a fellow student, who would then
use the description to produce a solution in pseudocode.

* Many candidates referred to features that were not required by the question, such as storing all names and test
results in an array, converting each test mark into a percentage or sorting the marks into ascending order.
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Example Candidate Responses — Paper 2

Question 5

Example Candidate Response — high Examiner comments

5 (a) Astudentis learning about arrays.
She wants to write a program to:
¢ declare a 1D array RNum of 100 eleménts of type INTEGER
«  assign each element a random value in the range 1 to 200 inclusive

count and output how many numbers generated were between 66 and 173 inclusive.

(i) Write pseudocode to represent the algorithm.

\WIEG-ER

DECLARE
FOR: 2 100 00 i,

RNy (AN, (20@)...@
Nexar i

i 2 \1 COU\-/V\-\—

(oid-=—0) |
FR j.2—. ). T0.100
U RXumGI>= 66 AnD Qmmtgé- “—fs THCN
' C@MF‘“{’MH
ENDR e
I\CXT\

.Z‘(owﬂ@

...................... [6]

(i) The student decides to modify the algorithm $o that.each element of the array-will contain
a unique value.

Describe the changes that the student needs to make to the algorithm.

.dﬂ‘ed'e':x Mﬁ& 3 \-o o elowmard ia dhe Y i

‘;Or.\
a,wm YR e toundloun i ber g\ammkd
]é Aats. clewesd is W\gw, a&& exths.. ooty 9

is o-bh\&\'\ec\ Yo e %@Mnmv\% AOMOA e wmﬁ‘

- orgy (0]

Pekg\w&&\ovxkﬁ- Loop... Eirmedese ool A Bk (3]

The candidate is awarded
marking point 1 for the array
declaration.

The candidate is awarded
marking point 3 for the correct array
‘syntax’.

The candidate is not awarded
marking point 4.

The candidate is awarded
marking point 2 for the loop.

The candidate is awarded
marking point 5 for the range check
and subsequent increment of count
variable.

The candidate is awarded
marking point 6 for the output
statement.

Mark for (a)(i) = 5 out of 6

The candidate is awarded
marking point 2 because they refer
to a conditional loop.

The candidate is awarded
marking point 4 for their comparison
of the new random number with an
element from the array.

The candidate’s reference to
‘the following element’ is vague so
they are not awarded marking point
6.

Mark for (a)(ii) = 2 out of 3
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued Examiner comments

(b) The following is a pseudocode function.
Line numbers are given for reference only.

01 FUNCTION StringClean(InString : STRING) RETURNS STRING

02

03 DECLARE NextChar : 'CHAR

04 DECLARE OutString : STRING

05 DECLARE Counter : INTEGER

06

07 outString <« ""

08

09 FOR Counter <« 1 TO LENGTH (InString)

10 NextChar <«— MID(InString, Counter, 1)
11 NextChar < LCASE (NextChar)

12 IF NOT((NextChar < 'a') OR (NextChar > 'z')) THEN
13 OutString < OutString & NextChar
14 ENDIF

15 NEXT Counter

16

17 RETURN. OutString

18

19 ENDFUNCTION

(i) Examine the pseudocode and complete the following table.

Answer
Give a line number containing an example of an initialisation statement. o
Give a line number containing the start of a repeating block of code. oq
Give a line number containing a logic operation. i7
Give the number of parameters to the function MID (). 3 @ The candidate Completed all
4] rows correctly.
(i) Write a simplified version of the statement in fine 12. Mark for (b)(|) =4 outof 4

IE. NexdCuar. >= o' oR Next oy <= ‘t'ﬂewm
..... .2

@ Both of the candidate's
comparisons are correct, but the
logical operator is incorrect.

Mark for (b)(ii) = 1 out of 2

Total mark awarded =
12 out of 15

How the candidate could have improved their answer

e (a)(i) To be awarded marking point 4, the candidate needed to use the correct expression for generating the
required random number. The statement INT (RAND (200) ) would generate a value in the range 0 to 199 rather
than one in the range 1 to 200 inclusive, as required.

¢ (a)(ii) To be awarded marking point 6, the candidate needed to add more detail to their comment ‘the following
element’, which was too vague. They could have put ‘the next empty location’ instead, which would have been
acceptable.

e (a)(ii) The candidate needed to address marking point 1 and marking point 5.
* (b)(ii) The candidate needed to use the logical operator AND rather than OR.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

5 (a) Astudentis learning about arrays.
She wants to write a program to:
declare a 1D array RNum of 100 elements of type INTEGER
assign each element a random value in the range 1 to 200 inclusive
count and output how many numbers generated were between 66 and 173 inclusive.

(i) Write pseudocode to represent the algorithm.

3) KW D (201)

2) R I AT AL
/) F. . KB )=IVTEGER . 2D
VoI gnRAvD (wf) =0 THEN

) ke ] Tedle] < Do) @
6) Lindex < Irdtht4

Do IF

I o, [ < (ot ¢/ @
9@EVOiR (¥ 4) FSE kD)
v _OUT  lowt @ .

(if) The student decides to modify the algorithm so that each element of the array. will contain
a unique value. . .

Describe the changes that the student needs to make to the algorithm.

v

The candidate is not awarded
marking point 1 as this is not an
acceptable array declaration.

The candidate is awarded
marking point 3 for the correct array
‘syntax’.

The candidate is not awarded
marking point 4 as the statement
using the RAND () function would
not give the range of values
required.

The candidate is awarded
marking point 5 for the correct range
check and subsequent increment of
variable ‘Count’.

The candidate is awarded
marking point 2 for the loop
structure.

The candidate is awarded
marking point 6 for the final output
statement.

Mark for (a)(i) = 4 out of 6

e The candidate does not address
the question.

Mark for (a)(ii) = 0 out of 3
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments

(b) The following is a pseudocode function.
Line numbers are given for reference only.

01 FUNCTION StringClean(InString : STRING) RETURNS STRING

02

03 DECLARE NextChar : CHAR

04 DECLARE OutString : STRING

05 DECLARE Counter : INTEGER

06

07 OutString « ""

08

09 FOR Counter < 1 TO LENGTH(InString)

10 NextChar <« MID(InString, Counter, 1)
11 NextChar <« LCASE (NextChar)

12 IF NOT ((NextChar < 'a') OR (NextChar > 'z')) THEN
13 OutString <« OutString & NextChar
14 ENDIF '

15 NEXT Counter

16

17 RETURN OutString

18

19 ENDFUNCTION

(i) Examine the pseudocode and complete the following table.

Answer
Give a line number containing an example-of an initialisation staternent. 0,7
Give a line number containing the start of a repeating block of code. ﬁg
Give a line number containing a logic operation. {7 e e The candidate completes the
Give the number of parameters to the function MID (). 2 first 3 rows correctly, but the last row

41 is incorrect.
(ii) Write a simplified version of the statement in fine 12. Mark for (b)(i) = 3 out of 4
o =7 0 el < Y ey © ®)X0)
@ The candidate’s use of the
logical AND operator is correct, but
their comparisons are incorrect.

Mark for (b)(ii) = 1 out of 2

(2

Total mark awarded =
8 out of 15

How the candidate could have improved their answer

(a)(i) To be awarded marking point 1, the candidate needed to specify that the array contained 100 elements in
their declaration statement. They gave the name of the array and the data type correctly but the asterisk ‘(*)’ was
not acceptable as a boundary description.

(a)(i) To be awarded marking point 4, the candidate needed to use the correct expression for generating the
required random number. The statement RAND (201) would generate a real value in the range 0 to 200.999
(recurring) rather than an integer value in the range 1 to 200 inclusive, as required.

The statement IF RAND (201) = INTEGER was not a valid way of testing whether a number was an integer. The
candidate needed to use the INT () function to convert from a REAL to an INTEGER.

(a)(ii) The candidate’s description needed to explain how the algorithm would ensure that each array element was
unique. This would involve the use of a loop containing a test to compare each new random number with all those
values already stored in the array.

(b)(ii) The candidate needed to use the comparison operators >= and <= respectively to be awarded the second
mark.
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Example Candidate Responses — Paper 2

Example Candidate Response — low

5 (a) Astudentis learning about arrays.
She wants to write a program to:
"+ declare'a 1D array RNum of 100 elements of type INTEGER
¢ assign each element a random value in the range 1 to 200 inclusive
* count and output how many numbers generated were between 66 and 173 inclusive.

(i) Write pseudocode to represent the algorithm.

DECLARE T 2rey L0181 A TNTE G ER @

REPDECLARE Lok

DECLARE. Ehget . BNTECER

Lot O lount = O

Va0
RE.PEAT
M0....C.RNeen.,, L, LOE)...
.............................. EOR... oeadk Rilun. EH—RANEGEARON
e INPUTG"‘ Noum IN.RANGE.L+o 200

TEZs Wirs.. (6645 %% a0, Bvm s 7)
THEM.. A ©)
C @‘97’\‘!” <‘ CO,(//J" £ ,

ENEY TCount
O vyTELL RN €= 100,

@UTFOTC'QUVWLG
......... [6]

(ii) The student decides to modify the-algorithm so that each element of the-array will contain
a unique value.

Describe the changes that the student needs to make to the algorithm.
T}/\ﬁ$)'aole/1l wollaeed. . teo.ad nj C
TE. Skle me/nl Libed.. r7c7<}>0~(?'€/5!)‘/‘[lczﬂ

Mﬂl%l_# .m/nﬂj G 70/17@3 ééo/ Lot loé C’LM(S arl

/ A/’S L. 42.1.9@& »

............ . 3]

Examiner comments

@ The candidate is awarded
marking point 1 for the array
declaration.

e The candidate is not awarded
marking points 3 or 4 because they
do not attempt to generate a random
number, or to assign a value to the
RNum array.

€@ The candidate’s range check is
incorrect so they are not awarded
marking point 5.

@ The candidate’s loop
termination condition is incorrect so
they are not awarded marking point
2.

The candidate is not awarded
marking point 6. Although the
variable ‘Count’ is incremented in
the loop, the candidate also uses it
as the loop counter in the statement:
NEXT Count.

Mark for (a)(i) = 1 out of 6

@ The candidate’s description is
too vague and repeats the question.
The phrase ‘a repeated value
changed’ is not sufficient to imply
the generation of a new random
number.

Mark for (a)(ii) = 0 out of 3
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

(b) The following is a pseudocode function.
Line numbers are given for reference only.

01 FUNCTION StringClean(InString : STRING) RETURNS STRING

02

03 DECLARE NextChar : CHAR

04 DECLARE OutString : STRING

05 DECLARE Counter : INTEGER

06

07 OutString « ""

08

09 FOR Counter <« 1 TO LENGTH (InString)

10 NextChar <« MID(InString, Counter, 1)
i1 NextChar <«- LCASE(NextChar)

12 IF NOT((NextChar < 'a') OR (NextChar > 'z')) THEN
13 OutString <« OutString & NextChar
14 ENDIF

15 NEXT Counter

16

17 RETURN OutString

18

19 ENDFUNCTION

(i) Examine the pseudocode and complete the following table.

Arswer @ The candidate completes rows
Give & line number containing an example of an initialisation statement. 03 . 2and 4 correctly, but rows 1 and 3
o — ) ) are incorrect.
Give a line number containing the start of a repeating block of code. a'9g
Give a line number containing a logic operation. I o e Mark for (b)(i) = 2 out of 4
Give the number of parameters to the function MID(). 3 e The candidate is awarded one

4] . ..
“ mark for using NOT, recognising the

attempt at simplification.
Mark for (b)(ii) = 1 out of 2

(i) Write'a simplified version of the statement.in line 12.

ZENeT.Coa.zbelalz, ). THEN o

[2]

Total mark awarded =
4 out of 15

How the candidate could have improved their answer

(a)(i) To be awarded marking point 2, the candidate’s solution needed to contain a loop that repeated 100 times.
The statement UNTIL RNum ~ 100 contained two errors: RNum was an array and not an integer and the
assignment arrow needed to be an equals sign.

(a)(i) To be awarded marking point 3, the candidate needed to attempt to store a value in the array.

(a)(i) To be awarded marking point 4, the candidate needed to use the correct expression to generate the required
random number.

(a)(i) To be awarded marking point 5, the candidate needed to make sure the range comparison had been correct.
The comparison statement used contained Num < 173 which should have been Num <= 173.

(a)(i) To be awarded marking point 6, the candidate needed to make sure that the variable Count had not also
been referenced in the loop statement NEXT Count.

(a)(ii) The candidate’s description needed to explain how the algorithm would ensure that each array element was
unique. They needed to use a loop containing a test to compare each new random number with all those values
already stored in the array.

(b)(ii) The candidate needed to make sure that the conditional expression was correct. In this case, the required
expression would have been NextChar < ‘a’ OR NextChar > ‘z'.
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Example Candidate Responses — Paper 2

Common mistakes candidates made in this question

(a)(i) Some candidates made little or no attempt to answer this question.

(a)(i) Few candidates used the RAND () function. Candidates needed to refer to the index provided for a
description of pseudocode functions and operators and these definitions needed to be followed.

(a)(i) Many candidates shortened the conditional expression ITF RNum >= 66 AND RNum <= 173 to the
unacceptable form IF RNum >= 66 AND <= 173.

(a)(ii) Many candidates struggled with questions which asked for a description of an algorithm. Their descriptions
tended to lack detail and in many cases just repeated phrases from the question.

(a)(ii) It might be helpful for candidates to imagine they were describing the algorithm to a fellow student, who
would then use the description to produce a solution in pseudocode.

(a)(ii) Many candidates referred to features that were not required by the question.
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Example Candidate Responses — Paper 2

Question 6

Example Candidate Response — high Examiner comments

6 Aprocedure CountVowels () will:

be called with a string containing alphanumeric characters as its parameter

« count and output the number of occurrences of each vowel (a, e, i, o, u) in the string
count and output the number of occurrences of the other alphabetic characters (as a single
total).

The string may contain both upper and lower case characters.

Each count value will be stored in a unique element of a giobal 1D array CharCount of type
INTEGER. The array will contain six elements.

Write pseudocode for the procedure CountVowels ().

YROCLDUPE Count\ ow;gzs ( Sttina 205524 STekY)

DeCVARE o pel NTécenl @ The candidate is awarded
@B8d L AOL) e marking point 2 for their declaration
DECLR R temp.Chos UK. STONG 9 of the variable used as a loop
. 2 okt S TLIN counter.
TOQ + % 7—4/ CENGTH Cstrin ?@%j)a 9 The candidate is not awarded
e empchac g D Ccing passed., 1. 4) marking point 3.

(ASE. . of +eq\_.§>_.dﬂg\f V; e The candidate is awarded

Pl o e (hoi(oonk G\ lor(ounm@id; marking point 5 for the extraction of

g e Cror (ot E?:\C—(Lo,())w (2 4_1(‘;; a character.
i

"1 (o (om L3N Choloun G + L @ The candidate is awarded
"0 Clor (ount L4 Cherloun [ d& o marking point 6 for the vowel test
R, L and increment operations.
Wt Cla (0gar LS &~ CMO{QQ&C5}+1J/
O THELWSE ) e The candidate is not awarded
"""""" marking point 7. Their solution

Chor count L3 & Croc(yantle] +1 should count all non-vowel
ENOCASE... characters, not just alphabetic.
--------- - e @ The candidate is awarded
1

......... marking point 4 for the loop.
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued Examiner comments

i ; ‘ i R
g VOt (Lot (oot (43 2 "l

OUTUT  Chodvost L2 £ 000!

QUTPUT . CleiGup €32 & U.pt® o @ The candidate is awarded

007007  (lerCount [4Y & hy i marking point 8 for the output of the
e 00fP0t  (YaC@unt [£5) f o U ”[8] results.

PUTVIT Clet Goont (63 2 V0 GHer choretas™ The candidate is awarded
ENDPROCEOVEE marking point 1 for the procedure

declaration.

Total mark awarded =
6 out of 8

How the candidate could have improved their answer

To be awarded marking point 3, the candidate needed to initialise the array elements to zero.
To be awarded marking point 7, the candidate could have included a conditional statement to ignore non-alphabetic

characters in the OTHERWISE clause in their solution.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

6 Aprocedure CountVowels () will:
be called with a string containing alphanumeric characters as its parameter
« countand output the number of occurrences of each vowel (g, e, i, 0, u) in the string
count and output the number of occurrences of the other alphabetic characters (as a single
total).
The string may contain both upper and lower case characters.

Each count value will be stored in a unique element of a global 1D array CharCount of type
INTEGER. The array will contain six elements.

Write pseudocode for the procedure CountVowels ().
PROCENOLRE... . Con m.klo.\,uy,l.s..(..Mm&icgg.z.j;;.S.I.E.IN.G:..)...\.',.Q..................
e DECLARE... CO004.... 20 ‘.—_E‘N:ﬁF_,GE_K,,,e
OECLARE T STRAUNG o (3]
............ EC)R....Qaumm..éﬁ...Q.I.C}...L}ZEDNAGC;«E%H...Lth(.Co.uhi..).:A...................
oo Sm MIR L. M ass0g 4. Coundtly. 4.)...
CASE BB A0 bt s e
ol Chew Connt. LOL <= ClaceBount COT Lo
a0 Lhee Lo L4240 Che Couar L4044

e @ Covnt. LA T £ Char Coum L3T e A
nON Lot Couor. L3012 Chorlowns L3% 4.
ol Clhag.Cound E‘"Lt.l...4:.‘....C,h.o.L.Qoum...,L.ﬂ]...t.d.....e

N AN CASE e
@, N T COURI Tt B ot .
......... (OUTRUT L LA A O L NN IO STRL G Connt. LOT D
o QUITOUT. " Lastacn o 2 MU0 STRLChaCount. C.AT)
e OV RO Ll 20 Qe NOM T ST Claas Count. LA L)
e OUTOUT. Lgtief s & NI TO. STRL C o Count £.37)
S OUTRVL.. e ls B NOMTO. STR L CharCouat. L.AD)

QUIL LT ot borecss & NUMLTOSTE (. ChalCasor £52)
ENDLROCENLRE..

R ) YR AT

a The candidate is awarded
marking point 1 for the procedure
declaration.

e The candidate is not awarded
marking point 2. They declare the
identifier as Count but later use
Counter

The candidate is not awarded
marking point 3.

@ The candidate is not awarded
marking point 5. They use the

MID () function correctly, but the
identifier Counter starts from zero,
which would be an invalid value.

The candidate is awarded
marking point 6 for the vowel test
and increment operations.

The candidate is not awarded
marking point 7 not awarded. The
solution would count all non-vowel
characters, not just alphabetic.

The candidate is awarded
marking point 4 for the loop
structure.

The candidate is awarded
marking point 8 for the output
statements.

Total mark awarded =
4 out of 8

How the candidate could have improved their answer

* To be awarded marking point 2, the candidate needed to ensure that their use of the variable used as the loop
counter was consistent. The variable they used was declared as Count but they later referred to it as Counter.

* To be awarded marking point 3, the candidate needed to initialise the array elements to zero.
¢ To be awarded marking point 5, the candidate needed to make sure the range of values of the parameter Count to

the MID () function were correct.

¢ To improve their answer and be awarded marking point 7, the candidate needed to make sure the solution had
included a conditional statement to ignore non-alphabetic characters in the OTHERWISE clause.
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Example Candidate Responses — Paper 2

Example Candidate Response — low

6 Aprocedure CountVowels () will:
be called with a string containing alphanumeric characters as its parameter
count and output the number of occurrences of each vowel (g, €, i, 0, u) in the string
count and output the number of occurrences of the other alphabetic characters (as a single
total).
The string may contain both upper and lower case characters.

Each count value will be stored in a unique element of a global 1D array CharCount of type
INTEGER. The array will contain six elements.

Write pseudocode for the procedure CountVowels ().

ChorConvt. M) < O
(@ (mq-,\f*r’):l L
(\L{WCI&Q\A\\('37 L= O
Or*c“(ﬁmm“[ﬂ - O
C'\f\blfccr' "*/674 o
PEECEDURE. (o mmsts, (A5 CTEAN G ©
O.... ol 52400 keds ()O '
W 4= YALDL RS ) P
(= \X ‘o) e N \N
mwcwwﬂ kuw@,mwﬂ )
A\ Qr
- N =9 o N=FE) O
NN
........... ClocCant: @ e (oo o= () X
BLSE RN = o Nzt WFN
e Sy 1 f%? e Qs ¥f'ﬂ+l
CLSEAE N=C' o \\? NoX
T‘{%N (..\,,MQQ\AV\H" At? = C\,w C«zw‘l‘/ 4’\H )
= QC— E N =% ae N U/ .
Y s os w (G 2 Qo et [S11.)

Examiner comments

@ The candidate is awarded
marking point 3 for initialising the
array.

e The candidate is not awarded
marking point 1 here. Their
procedure heading is correct but the
end statement is missing.

@ The candidate does not declare
the local variables so they are not
awarded marking point 2.

@ The candidate is not awarded
marking point 4 because the start of
the range is unspecified.

e The candidate is awarded
marking point 5 for extracting a
character.

@ The candidate’s comparison is
incorrect so they are not awarded
marking point 6.
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Example Candidate Response - low, continued Examiner comments
: - e The candidate is not awarded
o ELSE 1 YGT ¥ C(\/o(‘ lr/-€7 marking point 7. The solution would
oo e (s ( = count all non-vowel characters, not
(3 J=N9 AR just alphabetic.
f81 @ The candidate does not give an

output of the results so they are not
awarded marking point 8.

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

To be awarded marking point 1, the candidate needed to include the ENDPROCEDURE statement in their solution.
To be awarded marking point 2, the candidate needed to declare the variable used as the loop counter.
To be awarded marking point 4, the candidate could have included the initial value in their loop statement.

To be awarded marking point 6, the candidate needed to make sure that their comparisons for each of the vowel
characteristics were correct.

To be awarded marking point 7, the candidate needed to include a conditional statement to ignore non-alphabetic
characters within the final ELSE clause in their solution.

To be awarded marking point 8, the candidate needed to output their results.

Common mistakes candidates made in this question

Many candidates did not initialise the CharCount array elements. They needed to initialise the variables before
they were used.

The question stated that the string contained alphanumeric characters. Many candidates correctly included a CASE
statement to match each of the vowel characters and to increment the corresponding element in the CharCount
array. Some candidates used OTHERWI SE, which would count the number of occurrences of all non-vowel
characters, and not just the alphabetic ones. They could have included a conditional test within the OTHERWISE
clause to fix this.
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Question 7

Example Candidate Response — high Examiner comments

7 Aprocedure, FormatName ():

+ is called with a string containing words and spaces as itm_a;@ In this context, a word is
any sequence of characters that does not contain a space character.

* creates a new formatted string from this string with the following requirements:
1. Any leading §paces removed)(spaces before the first word)—~

2. Any frailing Spaces removed (spaces after the Tast word).

3. Anymultiple spaces between words converted o gsingle space.

4. Al characters converted to lower case.

The FormatName () procedure has been written in a programming language and is to be tested
using the black-box method.

(a) Give a test string that could be used to show that all four formatting requirements have been
applied correctly.

Use the symbol ‘V’ to represent a space character.

CVE e Y g M 77 NAUET isy O o 0 The string the candidate
: o . _ gives correctly addresses all the
(b) The FormatName () procedure should assign a value to theﬁﬁﬁm requirements

There is a fault in the program, which means that the assignment does not always take place.

Mark for (a) = 3 out of 3

Explain two ways of exposing the fault.

compenng dha, Frace e bo  flo yaes . ghen by e (2] © The candidate is awarded one
Vtale. condeh o mark for referring to the use of a
trace table.

Ade W@W" "'95’?5 e ‘(6\ W™ yakes A 12

Y\Oﬁ\‘\d( At . i
P poddT e 05 @ The candidate needs to give

a more detailed explanation about
how this would be used to expose
the fault.

Mark for (b) = 1 out of 2

Total mark awarded =
4 out of 5

How the candidate could have improved their answer

(b) The candidate’s second explanation needed to address the question and explain how the fault may be exposed.
Their reference to the term ‘white box testing’ was not sufficient and the phrase ‘with values a normal person would
use’ did not suggest the investigative use of test data as suggested by the phrase ‘try different test values to see
which ones fail’.
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Example Candidate Response — middle Examiner comments

7  Aprocedure, FormatName 0:

« lIs called with a string containing words and spaces as its parameter. In this context, a word is
any sequence of characters that does not contain a space character.

* creates a new formatted string from this string with the following requirements:

1. Any leading spaces removed (spaces before the first word).

2. Any trailing spaces removed (spaces after the last word).

3. Any multiple spaces between words converted to a'single space.
4. All characters converted to lower case.

The FormatName () procedure has been written in a programrhing language and is to be tested
using the black-box method.

(a) Give a test string that could be used to show that all four formatting requirements have been
applied correctly.

Use the symbol 'V’ to represent a space character. . .
The candidate’s string
3l addresses requirements 1, 2 and 3,
(b) The Formatiame () procedufe should assign a value to the global variable FString. but not requirement 4.
There is a fault in thé program, which means that the assigl?ment does not always take place. Mark for ( a) =2 out of 3

Explain two ways of exposing the fault.
@ The candidate’s answer is not

'B;\ LQA\N A \‘\,@;c e NN detailed enough to be awarded the
) ’ A marks.

Mark for (b) = 0 out of 2

[

Total mark awarded =
2 out of 5

How the candidate could have improved their answer

¢ (a) The candidate needed to make sure their string contained at least one upper case character to address
requirement 4.

¢ (b) The candidate needed to give a more detailed explanation. The number of answer lines, the marks available
and the command word ‘explain’ indicated the level of detail required.
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Example Candidate Response — low

7 Aprocedure, FormatName ():

« is called with a string containing words and spaces as its parameter. In this context, a word is
any sequence of characters that does not contain a space character.

*  creates a'new formatted string from this string with the following requirements:

1. Any leading spaces removed (spaces before the first word).

2. Any trailing spaces removed (spaces after the last word).

3. Any multiple spaces between words converted to a single space.
4, Al characters converted to lower case.

The FormatName () procedure has been written in a programming language and is to be tested
using the black-box method.

(a) Give a test siring that could be used to show that all four formatting requirements have been
applied correctly.

Use the symbol ‘V’to represent a space character.

VR SE (“’\T”*W &\U(K\S N a 3l

The FormatName () procedure should assign a value to the global variable FString.

(b

-

There is 4 fault in the program, which means that the assignment does not always take place.

Explain two ways of exposing the fault.

“USQGQQJ\\\\Q\CLQC%QS%\@Tex\wgé\r%%\%@x\‘ei\\e
000 ‘0;\) Q0o ,

ke of S Dummies. o, e fos any e
0 e 2

Examiner comments

@ The candidate’s answer does
not address the question.

Mark for (a) = 0 out of 3
@ The candidate is awarded a

mark for their reference to white box
testing and testing every statement.

€@ The candidate’s answer is not
meaningful.

Mark for (b) = 1 out of 2

Total mark awarded =
1outof 5

How the candidate could have improved their answer

¢ (a) The candidate’s answer did not address the question, it appeared to be a pseudocode statement. The question
asked for a test string with characteristics that addressed the four requirements.

¢ (b) It was not clear what the candidate meant by ‘Dummies’. The candidate needed to give a more detailed answer.

Common mistakes candidates made in this question

Many candidates gave answers which consisted of lines of pseudocode rather than a test data string.
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Question 8

Example Candidate Response — high Examiner comments

8 Aprogram is needed to take a string containing a full name and to produce a new string of initials.

Some words In the fiil-name wil be ighored. For example angd, (PP and may all

be ignored.
Each letter of the new string must be @
For example:
) Full name Initials
@?rtegratac@evelopmen@vironment IDE
) The@erican@andard@ode \fhr@lfqrma,ﬁon@nterc_bange | Ascu

The programmer has decided to use the followihg global variables:

* a " m@] D .array‘IgnoreListlof type STRING fo store the ignored words
——— N _— e
* a -m 0% € fullhame strifig.

Assume that:

+  each alphabetic character in the full name string may be either upper or lower case
¢ the full name string contains at least one word.
N ———

The programmer has started to define program modules as follows:

Module o o Describtion B
« Called with anliNTEGER és its parameter, representing the number of
aword in FNString

GetStart () * Returns the character start position of that word in FNString or 4Y QA
retur that word does not exist N0

* For example: GetStart @applled to-"hot and cold" returns 9

« Called with the position of the first character of a word in FNString
as its parameter f”\&’ & d
GetWord (), * Returns the word from FNString

« For example: if FNString contains the siring "hot and cold”,
GetWord (9) returns "cold"

« Called with a pre§enting a word

IgnoreWord() |« Searches for the word in the TgnoreList array
P OTENRRC L c
* Returns TRUE if the word is fGUNd; otherwise returns FALSE

« Processes the sequence of words in the full name one word at a time

« Calls GetStart (), GettWord () and IgnoreWord () to process
each word to form thenew string’ ™~

* Outputs the new string

GetInitials()
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Example Candidate Response - high, continued Examiner comments

(a) Write pseudocode for the module IgnoreWord ().

EUNGILON...... Tgnone gk (orh = STENG) PETURAS

.....

b fond &= FASE

PR Mex + (-0 o

EpE—>

L ZE work = | Tanere st ( zm index) TS o

PAD FONCTUONS

[5]

@ The candidate is awarded
marking point 3 for their comparison
statement.

@ The candidate is awarded
marking point 4 for setting a flag
when a match is detected.

@ The candidate is awarded
marking point 1 for the loop.

@ The candidate is awarded
marking point 5 for the return of a
Boolean value.

Mark for (a) = 4 out of 5
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Example Candidate Response - high, continued Examiner comments

(b) Write pseudocode for the module GetInitials().
_PROCEPIRE | bt Tuihals ()
. eho—+—0—
Refeat
wihal & hal 1
bar ¢ [er Grart (inthal ) 6
7€ lota S © THEAj
ot € ot W (oo (@) 5 YR
' IF Toeore koo (ool = FAgE  THEN:
Friogh & Fioptr 8, UOSE(Mip (worh , 1)1))

EN\ =
— o
@ NTIL foaa, = — '

QUINT P\

EADPROCE DURE

VECLARE  \(hal = ZNTEGER g ﬁ

PEUARE  loem * TNTECER
PECLARE -~ Wtk STRmw &
DEULAR  Fiooch * STRiNe- 4~ " " floniina @

(81

e The candidate uses
GetStart () sois awarded
marking point 3.

@ The candidate is awarded
marking point 4 for testing the return
value.

@ The candidate uses
GetWord () so is awarded marking
point 5.

e The candidate is awarded
marking point 6 for testing the return
value from IgnoreWord ().

@ The candidate is awarded
marking point 7 for building the new
string.

@ The candidate is awarded
marking point 2 for the loop.

@ The candidate is awarded
marking point 9 for the output of the
new string.

@ The candidate is awarded
marking point 1 for the declaration
and initialisation of the new string.

Mark for (b) = 8 out of 8

Total mark awarded =
12 out of 13

How the candidate could have improved their answer

* (a) To be awarded marking point 2, the candidate needed to convert both strings (the parameter value and the

value read from the array) to the same case prior to the comparison.

¢ (b) the candidate’s solution also addressed marking point 8, but their answer had already been awarded full marks.
(The mark scheme allowed for 9 possible mark points but the question was for 8 marks in total)
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Example Candidate Response — middle Examiner comments

8  Aprogram is needed to take a string containing a:full name and to produce a new string of initials.

Some words in-the full name will be ignored. For example, "the” "and”, “of", "for” and “to” may all
be ignored. )

Each letter of the new string must be upper case.

For example:

Full name Initials

Integrated Development Environment | IDE

The American Standard Code for Information Interchange ASCII

The programmer has decided to use the followirig global‘variebles':

« atenelement 1D array-IgnoreList of type STRING to-store the ignored words.
* astring FNString {o store the full name string.

Assume that:

+  each alphabetic character in the full name string may be éither uppér or lower case
+ the full name string contains at least one word.

The programmer has started to define program modules as follows:"

" Module ' i Description

| + Called with an INTEGER as its parameter, representmg the number of
aword in FNString

GetStart() * Returns the character start position of that word in,FNSt£ing or
returns -1 if that word does not exist

| = For example: GetStart«(3) appliedto "hot and cold" returns 9

* Called with the position of the first character of a word in FNString
as its parameter
GetWord() * Returns the word from FNString

* For example: if FNString contains the strlng "hot and cold"
GetWOJ:d(Q ). returns "cold" .

1- ) e Called with 2 STRING parameter representlng,a word
IgnoreWord() |-« "Searches for the word in the IgnoreLlst array
- - | = Returns TRUE if the word'is found;. othervwse returns FALSE

’

| » Processes the sequence of words in the full. name one word at-a time

« Calls GetStart 0, GetWord() and IgnoreWord() to process
each word fo form the new string

* Outputs the new string

GetInitials()

.
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Example Candidate Response — middle, continued Examiner comments

(a) Write pseudocode for the module IgnoreWord ().

SSRGS b CRRSHN 3 ST
mmm\m\m CAO)x

ey o The candidate is not awarded

MODULE.. mforemeﬁ { Shsogoiass, smsM»B RETURNS BOOLEANS. marking point 2 because they only
DECLARE.. Coundst.s. TNTEGER: . convert one of the two strings to a
L known case.

DECUART | ‘k\os'BaenTnged LROoLEMAN. .
ﬂwzm “-Fgmcelf&c ot AR W STMM,
et £ T - LOWSR. (.Sﬂ‘x‘g..\.éhss?.\)..c
giated. d—— FA )
fo& L(oordRr. S ’_\‘O uc&

s S&img \K}en‘% -\T_gr‘uQ.LE'l ECQ\M&Q.D 9

@ The candidate is awarded
marking point 3 for the comparison.

e The candidate sets a flag value
when a match has been detected so
is awarded marking point 4.

HosReEr\iS(\QYe&\G“— ‘K\JE
L i , S 5 @ The candidate is awarded
(4 N Ng;g\ """"" o marking point 1 for the loop
REoTWRN Hos Mg,\p@\ e structure.
ENDMOdOLE @ The candidate is awarded

marking point 5 for the return of a
Boolean value.

Mark for (a) = 4 out of 5
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Example Candidate Response — middle, continued

Examiner comments

(b) Write pseudocode for the module GetInitials ().

OBONE. L GRETIR NS U

L DRUALE ENSNNG o ST
DELLGRE?@MR&.%@Q\—EWN .............
DEunes... Comves TNTELSR

DECARE..... Letter Pesviron . ENTELER ..,
ARead.. Tgm?au$* L0 i STRAN s
DEGARE. . Taddoss 5. STRANG. @

GesStonek { (onnial)
Lt R, o G (Comnter). ﬂ

BREH—\I

Tz\:jpg&ebb\‘& (.SR\m ubre\\ ST A ‘.’
e AGROHRE. 4 4—-———— Xgnueb%wé\(%mgbbﬁ)
R Igm% . PASE: §
............................... .'fm'ﬂqn.\.ﬁ...f::.—.m:...}m’\:tcxés....&....bm%% QD Singwend (-‘,4-)) (11)
ENDIE :

@ LNTLL. o8 LCENTng).. = TROE.
.D.\)X?Q.’X...(..A—.m?ngksﬁ..@
PONMMNE.

@

The candidate is not awarded
marking point 1. Although they
declare the variable Tnitials,
they do not initialise it.

@ The candidate uses
GetWord () so is awarded marking
point 5.

e The candidate is awarded
marking point 4 for testing the return
value.

@ The candidate uses
GetWord () so is awarded marking
point 5.

@ The candidate is awarded
marking point 6 for testing the return
value.

@ The candidate is awarded
marking point 7 for building the new
string.

@ The candidate does not attempt
marking point 8.

@ The candidate is not awarded
marking point 2 because their loop
termination condition is invalid.

@ The candidate is awarded
marking point 9 for the output of the
new string.

Mark for (b) = 5 out of 8

Total mark awarded =
9 out of 13

How the candidate could have improved their answer

¢ (a) To be awarded marking point 2, the candidate needed to convert the parameter value to lower case prior to the

comparison.

¢ (b) To be awarded marking point 1, the candidate needed to initialise the variable ITnitials to an empty string,

following the declaration.

* (b) To be awarded marking point 2, the candidate needed to repeat the loop until all of the words had been
extracted from FNString. This would have been indicated by function GetStart () returning the value -1.

* (b) To be awarded marking point 3, the candidate needed to set the parameter value of function GetStart () to
the initial value of 1 and then subsequently increment this each time around the loop.

¢ (b) To be awarded marking point 8, the candidate needed to increment the variable ‘Counter’ within the loop.
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Example Candidate Response — low Examiner comments

8  Aprogram is needed to take a string containing a full name and to produce a new string of initials.

Some words in the full name will be ignored. For example, “the”, “and”, “of", “for” and “to” may all
be ignored. .

Each letter of the new string must be upper case.

N e - .

For example:
Full name .. - Initigls
Integrated Development Environment . ', IPE_ .
The American Standard Code for Information Interchange ASCII

" The programmer has decided té,use the following global vériableé:

¢ atenelement 1D array IgnoreList of type STRING to.store the.ignored words. . .
* astring FNString to store the fyll name string.”

Assume that:

*  each alphabetic character in-the full name' st'riAng riay be sither upper or lower case

+  the full name string contains at least one word. .

The programmer has started to define program modules és follows:

Module o .Descfriptiﬁ_n_ _;”..‘ o

* Called with an INTEGER as its pararheter, representing the number of
aword in FNString o v

GetStart () | * Returns the character start position of that word-in FNString or

returns -1 if that word doés not exist

| = For example: GetStart (3) applied-to "hot and cold" returns &

. Called with the position of the first character of a word in ENString
as.its parameter :

| Getword () * Returns the word from FNString o )

« For example: if FNString contains the string "hot . and~cold",
GetWord (9) returns "cold”

1| « Called with a STRING parameter representing a word
IgnoreWord () * Searches for the word in the IgnorelList array
| *» Returns TRUE if the word is found,. otherwise returns FATLSE

« Processes the sequence of words in the full name one word at a time

"« Calls GetStart (), GetWord () and IgnoreWord () to process
each word to form the new string

* Qutputs the new string

GetInitials()
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Example Candidate Response - low, continued

(a) Write pséuddcode for the module IgnoreWord (),

PECLARE “Trdew, TNTELER
DECLARE  Frund 1 BEOLEAN .
Fowa. & EALSE
Tedew e A .1 @)
et AR L NGT. Fovendl 0 Baden A4
i LB LB DN ). . Tgpant e Cetar 1. (@)
Found. 2. TRLE é
JENDTE. .
gt & Tedew s A

— RETLEN. Eowrd O

SENDRRNET BN

e [51

Examiner comments

o The candidate incorrectly uses
the keyword STRING as an identifier
name. In this case it is not relevant
to any of the available mark points.

@ The condition is incorrect so the
candidate is not awarded marking
point 1.

e The candidate is not awarded
marking point 2.

o The candidate is not awarded
marking point 3 for their comparison.

@ The candidate sets a glad when
a match is detected so is awarded
marking point 4.

@ The candidate is awarded
marking point 5 for the return of a
Boolean value.

Mark for (a) = 3 out of 5
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Example Candidate Response - low, continued

(b) Write pseudocode for the module GetInitials ().

DECLARE  AvecdNun: INTE GRR
PECLARE  dakChert INTEGER
DECLARE  Sktvnex STRIN &
REQARE Tacke\sr STRENG
Skoone & B eeese s e ee e eeeer s e er e
'ﬁxcktwf\s b MM e A
\adesdWgn, &= A

Steony. & Cotwerd CAsk Chac). D
IR Igmum\iilar&f?)'ﬁrw\z\ = TRUE m
........ THEN
Wart\ M uen. &2 A derd Nnen. 4.4 @

.................. e ENDIE

%}Nﬁ‘% \deen) CSW"‘Q{) o FALSE‘.

ENGTE R
. Wt DM & \adessd ddowen. 4
@ Enew iTLE

GutePet | Tackela @
BN PrkeEaues

...... CI

Example Candidate Responses — Paper 2

Examiner comments

The candidate is awarded
marking point 1 for their declaration
and initialisation of the variable
Initials.

e The candidate uses of
GetStart () sois awarded
marking point 3.

The candidate is not awarded
marking point 4 because they make
no attempt to test the return value
from GetStart ().

The candidate is awarded
marking point 5 for their assignment
of the value returned from
GetWord ().

m The candidate uses the
backarrow assignment symbol
incorrectly in the comparison
statement so they are not awarded
marking point 6.

@ The candidate’s preceding logic
(and hence the context) is incorrect,
so they are not awarded marking
point 8.

@ The candidate is not awarded
marking point 7 because
String[1] is not a valid sub-string
operation.

@ The candidate is not awarded
marking point 2 because the loop
statements would be executed even
after GetStart () returned -1.

@ The candidate does not

convert the characters in variable
Initials to upper case so they
are not awarded marking point 9.

Mark for (b) = 3 out of 8

Total mark awarded =
6 out of 13

How the candidate could have improved their answer

¢ The candidate used the identifier St ring to indicate a variable. STRING is a keyword and as such should not have
been used as an identifier name. In this case of this question, no mark points were directly affected.

* (a) To be awarded marking point 1, the candidate needed to use correct the loop termination condition AND rather

than OR.

* (a) To be awarded marking point 2, the candidate needed to convert the value read from the array to lower case

prior to the comparison.
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¢ (b) To be awarded marking point 2, the candidate needed to terminate the loop as soon as the function
GetStart () had returned the value -1, to indicate that there were no more words in FNString.

¢ (b) To be awarded marking point 4, the candidate needed to test the value returned by function GetStart ().

¢ (b) To be awarded marking point 6, the candidate needed to use the correct syntax for the comparison statement. It
should have been: IF IgnoreWord(String) = TRUE

¢ (b) To be awarded marking point 7, the candidate needed to use the correct sub-string function to extract the first
character from the identifier String.

¢ (b) To be awarded marking point 8, the candidate needed to make sure the logic preceding the increment was
correct. The variable was incremented under the wrong circumstances.

¢ (b) To be awarded marking point 9, the candidate needed to convert the characters used to construct the output
string to upper case.

Common mistakes candidates made in this question

¢ (a) Many candidates did not attempt to convert the strings being compared to a known case (upper or lower).

* (b) Many candidates struggled with user-defined functions. For example, the function GetStart () is described
as taking an integer as a parameter and returning an integer value. An example of a valid pseudocode statement
which uses this function is:

Index «— GetStart (ThisWordNum)

Many candidates treated the function as a procedure and the return value was ignored, for example:
CALL GetStart (ThisWordNum)

This immediately introduced a new problem as there was no return value to test.

* (b) Many candidates used the arithmetic operator ‘+’ to concatenate strings rather than the correct string operator ‘s’.
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