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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



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 elements of type INTEGER
assign each element a random value in the range 1 to 200 inclusive
count and output how many numbers generated weré between 66 and 173 inclusive.

I

Write pseudocode to represent the algorithm.
DECLARE... RawARRAN D sy oF. wieeeR @),
DECLARE | i,y 0w s \AWIEG-ER

FoRi2em 170, 100 . o
© . Ry (ea0 2.00) O @ The candidate is awarded
. . marking point 3 for the correct array
- NEXT § < s

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

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.

-

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. e

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.

* (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 tothe
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.

Example Candidate Responses — Paper 2

Question 1

Example Candidate Response — high 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 "Catherine" Singy
Index 100 lv\“‘@% s
Modified FALSE Rodlepi
Holiday 25/12/2020 Dode o
[4]
(i) 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 FALSE V2.2
LENGTH ("Student: " & Name) 18
INT (Index + 2.9) 02
MID(Name, 1, 3) “Cq;k"
e (41

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

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

Statement

Index < Index + 1 ] V4

IF Modified = TRUE THEN v

ENDWHILE v e

13

@ Al rows are correct.
Mark for (a)(i) = 4 out of 4

e All rows are correct.
Mark for (a)(ii) = 4 out of 4

e All 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.

Variable Example data value Data type
Name "Catherine" ng//l/é
Tndex 100 TWIEGER
Modified | FALSE auLAY
Holiday 25/12/2020 CHAR

part (a)(i).

Expression Evaluates to
Modified OR Index > 100 Vi
LENGTH ("Student: " & Name) /¢
INT (Index + 2.9) 102
| MID(Name, 1, 3) éﬂf

assignment or iteration.

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

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

[41

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

20

141

(b) Each pseudocode statement in the following table contains an example of selection,

Statement

A

Index < Index + 1

IF Modified = TRUE THEN

a

ENDWHILE

<

3]

@ The candidate completes the
first 3 rows correctly, but the last row
should be type DATE.

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

9 The candidate completes rows
2 and 3 correctly. In row 1, zero is
not acceptable as a logical value.
The answer in row 4 is of type
STRING so it should be enclosed in
quotation marks.

Mark for (a)(ii) = 2 out of 4

e 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

Example Ca

date Response — low

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" % ¢ )\J[
Index ) 100 Ny ("\kﬁ./Y
Modified FALSE 0[60/\
Holiday 25/12/2020 /fak

0 4]

(i) 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 5,1\7,‘"“
LENGTH ("Student: " & Name) 647;(‘:
1 INT (Tndex + 2.9) 51210y
MID(Name, 1, 3) Sf.7|‘nc1_
=1

9 1

(b) Each pseudocode statement in the following table contains an example of selection,

assignment or iteration.

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

Statement

Index « Index + 1

IF Modified = TRUE THEN

ENDWHILE

31

Example Candidate Responses — Paper 2

Examiner comments

0 The candidate completes rows
3 and 4 correctly. Row 1 should be
of type STRING and row 2 of type
INTEGER.

Mark for (a)(i) = 2 out of 4

e The candidate completes all
rows incorrectly. They give a data
type rather than an evaluated result.

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

e The candidate only completes
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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Example Candidate Responses — Paper 2

Question 2 Example Candidate Response — high, continued Examiner comments

(b) Asystem is being developed to help:-manage:beok loans:in a library:

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

Example Candidate Response — high Examiner comments

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

2 (a Examiné the following:state-transition-diagram:. - o . 1 Shoart.Z0
. Lowlevel detected ] Activate pumps - . ..+ .. . L 3 © Al parts of the candidate’s
Lowlevel defected: . * - 5 . hofrudde answer are correct.
—~Lov etected - 2
- . ; o . Mark for (b)(i) = 2 out of 2
(i) State one itern of data that will be required in the library system.but does not need'to be
stored for each loan. Th didat . "
€ canaidate gives a correci
N U ) e aenswer 9

. (iiiy  One operation that manipulates the data stored for each.loan, would produce 4 list of all
Normal level detected |:Deactivate pump overdue books. ) - Mark for (b)(ii) =1 out of 1

st . W

Normai level detecte&\'

(Iy Cornplete the table with-reference to the diagram.

Idéntify two other.opérations.

Operation 1 ....p¢0%0e. Ve ) Shedmety neves &\ Shiaic

!

X , ndly...... konone, 4. oA .
o . . 3 9 - :
. . R . Answer Operation2 ... POAN ... 4...... K. WA sho0d  hoo mavy  F)-
The number of transitions that resuit in a different state . | .. [\ 3. o oo s peytat A [lheren e e Both of the candidate’s answers
The number of transitions wiith.associated outputs w9 ' 12 are correct.
o label that should repiace X' ek g | @ @ Rows 1, 2 and 4 are correct.
| The final or halting state o I Row 3 is not the correct term. Mark for (b)(iii) = 2 out of 2
- —— : , — [l

. ) . Mark for (a)(i) = 3 out of 4
(ii) The current state-is.S1. The following.inputs occur.
1. Low level detected Total mark awarded
2. Lowlevel detected 8 out of 11
3. Lowlevel detected
4. Low level detected

ive the nuriber of autputs and the current itate ' How the candidate could have improved their answer

Nurtiber of outputs ..... 3 . . ‘ e Both of the candidate’s answers (a)(i) The candidate needed to use the correct term for the label, which was ‘Start’. The term ‘pointer’ had a special
- ' < 9 are incorrect. meaning and in this case the mark scheme was strictly applied.

Current state fd :

@ | Mark for (a)(ii) = 0 out of 2
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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 de(ectk‘@ %mal level detected | Deactivate pump

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

Answer

The number of transitions that result in a different state . 3
The number of transitions with associated outputs 2

The label that should replace X'

(i) The current state is S1. The following inputs occur.
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

The final or halting state . .5; 0

4]

Current state %

o The candidate completes rows
2 and 4 correctly.

Mark for (a)(i) = 2 out of 4

@ Both of the candidate’s answers
are incorrect.

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

Example Candidate Responses — Paper 2

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.

’ 554/2/ datt @)..of .. Hu. Lo wicz
T

f o 0 ity
ﬂe 2

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

b o bods WW%Mm

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

Identify two other operations.
Operatit;m W . ﬁﬂ MZ{ Mﬁﬂ/
st datt + pernod
Operation 2 %( »fgﬂéf [{MM MQ/W

A At

boaza, ©

2

© The candidate’s answer ‘Start
date’ is correct.

@ The name of the user’ may
not be unique and so should not be
used.

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

Q These items could reasonably
be calculated when needed. The
values would not need to be stored.

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

@ The candidate is awarded both
marks for these answers.

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.
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Example Candidate Response — low

2 (a) Exaniinethe following §tate-transition diagram.” -

Low level-detected.|Activate pump.

Normal leve! detected

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

. Low level detected

Normal level detected | Deactivaté pump

Answer

The numbsr of trénsitioﬁé that result in e; diﬁ_ergnt state | ’L
Tr}g number of transitions Mth associated qutputs 3 )
The label that should replace X' thpit
The final or halting'state 3

(i) The current state is. S1. The following inputs occur.

Low level détected.
Low level detected
Low level detected
Low level detected

poN>

Give the number of outputs and the current state.

Number of outputs [7’

Current state ... 2.2

14

2

Examiner comments

0 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

Example Candidate Response — low, continued

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

(i) Staté three items of data that.must be stored for each loan.
1 dade....on. cohich. Fhe. book... cons. borrowed @
2 pericd..of ime....ch chich beck has do o i affer

s il A book. coms. returned . or. nal faws ¥

12]

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

AD....nuniher.of, féeé&a% . . ’ o 1]

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

Identify two other opérations.
Operation 1 .2ht- 1. espensibte.. fm L0L0A0TY... A gt
m//[..@ﬁm/ﬁa.m..qélv’ erage For A Locks

Operation 2 . j‘ée%‘%ﬂ:/@' (Y’J/?’Oﬂéltéé %’V..ﬁﬁﬂﬂ/ﬁé m{’

@

o
’/)Z/).uw/ion that coill make a st of most popudar
0oks

2) @

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

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

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

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

G 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.

¢ (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.
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Question 3

Example Candidate Response — high Examiner comments

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

A B
[ F—={pownin] F—=] cat [ [ Fsn [ F— Ex [ ]
(a) Identify this type of ADT.

Lintedh..... Niste M
(b) Give the technical term for the item labelled A in the diagram.

Stoct (oinks” e o

(c) Give the technical term for the item labelled B in the diagram.
Explain the meaning of the value given to this item.
Term ..... Yl feke.  po-aler
Meaning MSMFKIAK‘anGWMéeS
©
2
(d) Complete the diagram to show the ADT after the data has been sorted in alphabetical order.

- e
[Dolphin] | [icat [7] [Fen | ] B ]o
zu] i ==L

2l

@ The candidate gives a correct
answer.

Mark for (a) = 1 out of 1

e The candidate gives a correct
answer.

Mark for (b) = 1 out of 1

Q Both answers are correct.
Mark for (c) = 2 out of 2

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

Mark for (d) = 2 out of 2

Total mark awarded =
6 out of 6

Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

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

(3o (= [ [ 3= ]

(a) Identify this type OY‘\DT,

I \\‘ \‘ o

Give the technical term\f-c;tlhe item labelled A in the diagram.
Sk fea

Give the technical term for the item labelled B in the diagram.

U]
(b)

m

(c]

Explain the meaning of the value given to this item.

Term <.

Meaning I\' Ln 28 H,-Q né&r@(( :m\ué

(@

Complete the diagram to show the ADT after the data has been sorted in alphabetical order.

[opnl] e [l [esnali] o e ]

2

@ The candidate gives the correct
answer.

Mark for (a) = 1 out of 1
@ The candidate gives the correct
answer.

Mark for (b) = 1 out of 1

@ The candidate gives two
incorrect answers.

Mark for (c) = 0 out of 2

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

Mark for (d) = 2 out of 2

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.
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Example Candidate Response — low

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

A B
[ ] [ ] [
[ {poiphin] [ ca [ 4 {Fsn [ }—f ex [ ]
(a) Identify this type of ADT. a
Quewe 4]
(b) Give the technical term for the item labelled A in the diagram.
Fionoakel o .

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

Explain the meaning of the value given to this item.

Term EY‘(\Q o

weaning ... Lis dnsse e Aaka ends o ik .o the ooimum

s e i s e s

(d)

Complete the diagram to show the ADT after the data has been sorted in alphabetical order.

D {poehin ot SeEen L \L\Elk [2] e

A——‘Jd___’#,a

e e T e g g R T

© 2

Examiner comments

@ The candidate gives an
incorrect answer.

Mark for (a) = 0 out of 1
e The candidate gives another
incorrect answer.

Mark for (b) = 0 out of 1

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

Mark for (c) = 0 out of 2

o 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. OOb c\g
4= T Hader.... has....40....0reoky s
Airay M/we 0 fost......Ha MQ\Z&% & Inar
o ooch.. arade. staitng. from. e locest
arrMam osi400) (1 .

One. ey el
Q. IN Pt Stuckn b mark. o §+d,{aana4Jere
3. A Stbdnt.. nard... . te &40649;”, VGl
u,  lbotdr - ; Y
G &éﬂ}%{ deler S»h)é,;\”\"a/lélem s
444 od lﬁ nof. 0Lt a0 oA pdsition
undi) condidion. is. veeb o sfeling a/'r?rcfl e
! CAODERT hord
o mraq OF.... Q0510349 £

Hostadent S %o FlL CUIr(XPW‘CJM{ §4Ji1»4‘ mi.fwb
5 @Wéﬁi SRS R V% A ™
W& v P (o
G D /-JZ Cless Totd by Ao arouat S oty
B B adod A A pod 0559 to NONak
Koo, Noop m)wuf ol W ag. donens
e od . STufeNT N\ar&/ fé/ oad I-\\S&Nﬂzbﬂlh o
wibho ik ONTL e ond & Ao orrey (6]
(7 J

5

[6]

o 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.

Q 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.

@ 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 Response — middle Examiner comments

4 A teacher uses a paper-based systeny to 'store marks for a class test. Thé teacher requires a
program to assign grades based on these resuits.

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

- Write a detailed description of_the algorithm that will be needed.
A ot Cotioted  foop Wi o ot Thek B anigaed
byt o b wed . @)
ds fle Comt -coplied loop amg, T kashar ingMF o pars
O v =, wE7 e The s s)mes fle ngd vedue:
Mo an  amuy qudk g doush o fie  adeb  oatbns
Qecdhzd bo de  couat . Trorhe s SR sl i o

L

Thea , fla 1'/[’{\»»1" vxhuvl—')f) added. on do L Suwr

Bier Do Count controledk lop &5 - qan  ond g g OO0

@ onobre  nion B e dendbe  wifn a el datajype.

o 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.

e 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.

Example Candidate Response — low

4 Ateacher 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 detalled description of the algonthm that will be \&eeded

tvf\? é&{P ‘\Xm\é 1Errséso

D U
&r\k A\\n t(\»\q “,eyvx Q\:‘;rm e

(‘LD,'\ \'\\ c,u\\\ Qo \WQ mac[cr wq (b \"\P
{Y\(‘M‘\L& Q(M& @mr‘ @S@MJ{C‘F@‘_ )‘&3»"1—5 719
od Ve aoode b A Sor oo 290
dir\& M%r@ﬂrs\&g, X)\bi)\&' LQ"B CN\&_"@@(
esacs. £ 50Me. et omold e C- ©
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Example Candidate Responses — Paper 2

Examiner comments

0 The candidate is not awarded
marking point 3 despite this
reference to marks being input
because their description of the
algorithm does not refer to a loop to
input each mark in turn.

e The candidate is not awarded
marking point 6. The phrase ‘adding
the marks’ is too vague and they
make no specific reference to the
required variables.

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

o ingsled O he  system o Ane sem cest RaTM
dides B e M by Ae mefmz comt
qven  nrbally . Ths  value N 'fv_ a&raﬁ-e mad. |
fotnee . comy contled 1oop is. o do pudpad  ad A
Sloedh  mortS i e o e e somt- cottmtied
leop... hew . been . @a) &\A\%u&w, dne,  owsegam—  Sum
Anble, i Son velds e awmge wabe 9\ porhs
5. QB8P 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.

e 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 =

el 4outof6

arote ond Be nemme & He A dad | @ The candidate is awarded

. B ' marking point 4 for their description
Q\@t) ebeapiasrneat Q of the mark being compared with
threshold values.

@ 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 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.

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 elements of type INTEGER
+  assign each element a random value in the range 1 to 200 inclusive

« countand output how many numbers generated were between 66 and 173 inclusive.
Write pseudocode to represent the algorithm.
DECALARE | R ARRAY.D: 1og ). ofF  WisGeER
DECLARE ¢, 4, (oot » \NTEGER
foRi2n. 170 00

[ 2 J O et i om0 ¢ ioeﬂ (3]

e NeEXT. i
Lowd=o0

FOR j.#—.\ T0.100
U RMonGi1>= 66 AuD RNwC1 <= 133 el

(i

W‘“/’M*H e
annth
NEXT 5 ,
OURRUT... 2T s, behreen. 66 e s 4 (. @

[6]

(i)} 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.

Wl qmrc&w\c. on.. oo ke, ivadedd of .
\}r ta)

Axmd'(& o“w e .o sdomad o de. 000k ta.

a Fa;’vmmd.xhgm {ﬂm@ Q&L%Mﬂé&‘&“ﬁ&‘/[

G

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

e 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.

e 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.

Q 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

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

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. iz
Give the number of parameters to the function MID (). 3 @ @ The candidate completed all

@) rows correctly.

Mark for (b)(i) = 4 out of 4
Toen m

12

(i) Write a simplified version of the statement inline 12.

15 NexkCuar. 22 el 0R Nex¥ ey <= 'z

m 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

* (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.

¢ (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.

[
1) DELIRE Rl [ THEER (#) lowpt =0
3) KAWZ 201)
2) FR T e oA T AT
4) [F.... RV )= IWTECER . VD)
VOT @A D () =0 THEW
5) K [ Inger] < ka2 @
6) Inde < IndeitA
7) IF RawD(aos) 75 /D
RV 201) 2174 THEW
4) [t < Lot +
D@EVIHR (¥ 4) ELSE  twD ()
0)  OUTT  lourt @

(6]

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

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

2 7
IE.. BRIy )= SWTEER i) MO Row@ orfp
WD WO R Do) = Ry [Tadhe ]

31

@ 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’.

e 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

o 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

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)

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

15 NEXT Counter

16

17 RETURN OutString

19 ENDFUNCTION

(i) Examine the 0 de ,’:‘md the following table.
Answer
Give a line number ining an ple-of an initialisation staternent. ﬁ]
Give a line number containing the start of a repeating block of code. ﬂg
Give a line number containing a logic operation. 17 e
Give the number of parameters to the function MID (). /Z/

[4]

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

F . Mallhar a0 el < i ey ©

2

e The candidate completes the
first 3 rows correctly, but the last row
is incorrect.

Mark for (b)(i) = 3 out of 4
Q The candidate’s use of the

logical AND operator is correct, but
their comparisons are incorrect.

Mark for (b)(ii) = 1 out of 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:
"+ declarea 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.
OECLARER N < ey L0171 A ENTE G ER Q..
REPRECLARE Lounk

DECLARE. Thpbl  BNTEGER

Lo rrL Lv_’_q\ﬁawll‘“ Q

WO
RE.LPEMNT.
MIO...C.RNoe., L., 100)
EBR.. ot Rllon. EH—RANEGE =200
(2) INPUT.. . Num. INRANGE.]Fo 2 00

LEZA Wi (655 Y a0, Bums 1.73)

THeEN _ (3]
Covnt & Comak.tl
“NEX T Count )
O vnTELL RNue S 160

OUTPOL. Counk e

[6]

(i) 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.
The.shdeat cll.oced. to.cdd. .o
Tz el /m/ul Lt [707() Lt

dod b oiad o repealed. alee cLam(Sm(

/n/))/tF his.w /vrAgr/ e
o

131

Examiner comments

o 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.

Q 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.

e 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 Response — low, continued

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

01 FUNCTION StringClean(InString : STRING) RETURNS STRING

03 DECLARE NextChar : CHAR

04 DECLARE OutString : STRING

05 DECLARE Counter : INTEGER

06

07 outString « "M

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

19 ENDFUNCTION

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

2

Answer

Give a line number containing an exaniple of an initialisation staternent. 03

Give a line number containing the start of a repeating block of code. 09

Give a line number containing a logic operation. 1o

Give the number of parameters to the function MID (). 3 0

141
(if) Write-a simplified version of the statement.in line 12.
2Nt Ca bz’ ). THEN. ©

Example Candidate Responses — Paper 2

Examiner comments

0 The candidate completes rows
2 and 4 correctly, but rows 1 and 3
are incorrect.

Mark for (b)(i) = 2 out of 4
e The candidate is awarded one

mark for using NOT, recognising the
attempt at simplification.

Mark for (b)(ii) = 1 out of 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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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 tothe
unacceptable form IF RNum >= 66 AND <= 173. 6 Aprocedure Countvowels () wlk

* (a)(ii) Many candidates struggled with questions which asked for a description of an algorithm. Their descriptions

Question 6

be called with a stringcontaining alphanumeric characters as its parameter

tended to lack detail and in many cases jUSt repeated phrases from the question. - count and output the number of occurrences of each vowel (a, e, i, 0, u) in the string
« (a)(ii) It might be helpful for candidates to imagine they were describing the algorithm to a fellow student, who T gy end output the number of occumences of the olher alphabetic charactors (2 2 shole

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.

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 ().

TROCEDVIZE  CoontVowels ( Sicingaassed:Slemd)

DeCLARE Do B8l NTEGER 0 The candidate is awarded
e88d L AOL) marking point 2 for their declaration
DECLARE  tomplhel BE: S<TLING e of the variable used as a loop
¢ ) 1 counter.
T00 % = 1 Td cencrh (S_,,;M-‘m%))e e The candidate is not awarded
U . .
‘fem@dm\r = D (ctrng IDM%VJ ;1) marking point 3.
(P OF Fempochoy” . @ The candidate is awarded

ol e e (k.m(oomL GO\ e(lor(ounmis; marking point 5 for the extraction of
1leu’ . CM(OM,(@)C_(%M EﬂJJri(\l; a character.

1 e (lor (o C3)e Cloloun G + LU @ The candidate is awarded

"0 Lot (gupt L4 Chorlours ) |-j\; o marking point 6 for the vowel test
Lt (o E) & CrorlonaCo3611 and increment operations.

O THERWISE 6 ) e IIhe car\(iic;afl?hisl not Ia\t/yarded
. marking point 7. Their solution
ChoecountLOIE Croctoun tled. 1 shouldigunt all non-vowel
ENDLASE characters, not just alphabetic.
NExT s @ The candidate is awarded

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

Example Candidate Response — high, continued Examiner comments

1" ) B . NENT
gTVOt  Clat (o0 vk (33 2 o

OUTPUT . Char(oost L2 g o ""'
Ut CleiGoa €33 & U.t® o
007007  C(herCoont [4Y K NG
6 000t (" l@u~t £5) £ Wt n[S]
DRAOKS YRENIN [ n
O e A e X o chorees

@ The candidate is awarded
marking point 8 for the output of the
results.

e The candidate is awarded
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 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 (a, 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 () N
PROCENORE. . ..CouniNewotls, (M imsa i QTEmNED. a
DELLARE...Coun... 2.5 TNTEGER..@)

OFCLARE. . Thim.i STRING (3]
= LENGTH
FOR...Covmiec. . 0. TO. LEpGHTH.. (Lo Couins.). =
Thein. o MR L. Massoat...Coundth. A.) a
N [ g
CASE.aBE. Tham. SO0

w Chcw. Caunt LOT. < C,]/\O-I@I\\mi; COTaad
21 Chotlovar. L AT 4 Chot Count LA 541
T Rhad Covne. Lad 4 ChasCoum L3724
Lol 5. Lot Counn. . 3%%s Chorlouns L8k 44
o0 i Lo Covnt. LRI ChaorCount. LA 14 e
bl OTHE R WUSE. . Charlount (524 Challouat. 05,44 Q
NLEND.CASE.
(7 TN LR G N T BT S W W S
CoQUTRUT. L edtad s L NOM T STRA Cloeu Consnt. LOTD
OUTRUT.. " Lttt s B NN O STRLC e Couns LAT)
OUTPUT. Lot e NUM T ST Coar Count. L2
QOUILUT.. . Letrar.az . & N TO.STRLC e Couns £33

OUTLVT. Aottt it & NUMTO. STR L Chor Couat LAY
QUITLLT. Lot Lreess & NUSLTO_STE L ChalCanor £52)
ENDPROCEDLRSE (5]

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

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

e The candidate is not awarded
marking point 3.

e 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.

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

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

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

e 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 M1ID () 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 Response — low Examiner comments Example Candidate Response — low, continued Examiner comments
6  Aprocedure CountVowels () will: o The candidate is not awarded
gguﬁl{::dvggz:uﬂ:r;gnumbe.r .ofocourrences ;f each vawe| (a, ‘: i,0,u)inthe sting e F:LS:C ;\ 5“6“[ — Cc, * [‘6‘7 ‘f’ | marking pOint 7. The solution would
::;:r)t, and output the number of of the other (as a single e {:l\q/o ré«)f\ CDO(‘ N count all non-vowel characters, not
The string may contain both upper and lower case characters. LD \ JUSt alphabetlc'
Each count value will be stored in a unique element of a global 1D array CharCount of type 8l e The candidate does not give an
INTEGER. The array will contain six elements. output Of the results so they are not
Wri'epgiu;jc?: irufprfoﬁduzwgvmls“' @ The candidate is awarded awarded marking point 8.
o c r:\f“r’)j oy marking point 3 for initialising the
©s)
. array.
O Gasa =Y e}
O Caond (AT e : @ The candidate is not awarded
L@Q{Q@d H%Tk > marking point 1 here. Their Total mark awarded =
& C. > ~l~/§ - 0 procedure heading is correct but the 2 outof 8
P@—\QCQOO‘UO\? TR S e 9 end statement is missing.
L3500\ H H H
O Toh ol o e, (\/\9 © The candidate does not declare How the candidate could have improved their answer
W2 VA0 6w M) P : the local variables so they are not + To be awarded marking point 1, the candidate needed to include the ENDPROCEDURE statement in their solution.
= Wossel.on N _ awarded marking point 2. « To be awarded marking point 2, the candidate needed to declare the variable used as the loop counter.
(\,\arco M;_ ( \"( 2 (L Coonk g’ﬂ +) . o The ca.ndidate is not awarded * To be awarded marking point 4, the candidate could have included the initial value in their loop statement.
1 %\‘ marking point 4 because the start of * To be awarded marking point 6, the candidate needed to make sure that their comparisons for each of the vowel
< & ~r) the range is unspecified. characteristics were correct.
SN2 o N2E @
) W‘N e The candidate is awarded * To be awarded marking point 7, the candidate needed to include a conditional statement to ignore non-alphabetic
Gl 0y fq] T AN marking point 5 for extracting a characters within the. final P?.LSE clause |n‘ their solution. ‘
PLSE & N ,\& o N = THEN character. * To be awarded marking point 8, the candidate needed to output their results.
vk (3] Omecc M‘%TH © The candidate’s comparison is Common mistakes candidates made in this question
T\ CE\F N~l o\ = incorrect so they are not awarded M did did initialise th | ™ ded to initialise th iables bef
marking point 6. * Many candidates did not initialise the CharCount array elements. They needed to initialise the variables before
rgw i el S c&,&, @mM 45 gp they woro used,
S { = ?) L. 0 f v * The question stated that the string contained alphanumeric characters. Many candidates correctly included a CASE
TH:‘\‘ Cuscaaand: cﬁ = M(w* Q ’ statement to match each of the vowel characters and to increment the corresponding element in the CharCount

array. Some candidates used OTHERWISE, 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

7

A procedure, FormatName ():
—_—

is called with a string containing words and spaces as xt@ In this context, a word is
any sequence of characters that dpes 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)—
iy frailing spaces removed (spaces after the last word).

aces between words converted 16 gisingle space.

4. All 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.

(@

(k)

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.

e N iy MO YV NAMET sy o @l

The Foxmatﬁame {) procedure should assign a value to theplobal variable FString.

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

Explain two ways of exposing the fault.

companng  dha, fmace tdle.  bo o yaldes  Alen v o e
< <

(ot

Inplomn by whife oo Moy uhith srien— sode
; 7% - fets AL dovten i~ yalkes A
oia | [ SN EV

2

Examiner comments

@ The string the candidate
gives correctly addresses all the
requirements.

Mark for (a) = 3 out of 3

@ The candidate is awarded one
mark for referring to the use of a
trace table.

e 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

7 Aprocedure, FormatName ()

s 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 asingle space.
4. All 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. 0

ngr&slv Vel

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

Bl

There.is a faultin the program, which meanis that the assingent does not always take place.

Explain two ways of exposing the fault.

B e all \“Vu 0
3y i) :

[2]

Example Candidate Responses — Paper 2

Examiner comments

o The candidate’s string
addresses requirements 1, 2 and 3,
but not requirement 4.

Mark for (a) = 2 out of 3
@ The candidate’s answer is not

detailed enough to be awarded the
marks.

Mark for (b) = 0 out of 2

Total mark awarded =
2 outof 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 anew 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 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.

VORSE CA. s V. O [l

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

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

Explain two ways of exposing the fault.

e ofodheke oot ey
8 \’C} 0.

SO 2

\nent, @

e of. R Dammis.. 5o, 00 .00 e @)

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

be ignored.

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

Some words in the flif name will be ighored. For example Gnd', (D andmay all

Each letter of the new string must be @

Assume that:

For example:
Full name Initials
I O (Evi it IDE
| TheBherican(Sk ©ode Yyd@formationThterchange _ | ASCII

The programmer has decided to use the following global variables:

+ a W w’ D.array[TgnoreListjof type STRING o store the ignored words
. a & e full name strifg. _—

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

—

The programmer has started to define program modules as follows:

Module

Description

Getstart ()
AL

+ Called with an(INTEGER }s its parameter, representing the number of

aword in FNString
* Returns the character start position of that word in FNString or"\fs‘( o
¥

returgs : i_Hhat word does not exist WO
* For example: GetsStart @ applied to-"hot and cold" returns 9

2

« Called with the position of the first character of a word in FNString
as its parameter ,”J’\\’

* Returns the word from FNString

* For example: if FNString contains the string "hot and cold”,
GetWord (9) retums "cold"

IgnoreWord ()

« Called with & pre§enting aword

* Searches for the w_ord\iniha IgnoreList array
* Returns TRUE if the word is f3Und;otherwiSe retums FALSE

GetInitials ()

. Frocesses 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 -

* Outputs the new string
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Example Candidate Response — high, continued Examiner comments

(a) Write pseudocode for the module IgnoreWord ().
FONCILON. Iﬁnwmw (Laorh = STRING ) PETURNS  Bodesan

gz OSCLARE "fud  Boorel  CEEEES—

| fond = FAE

PR ‘Wex » | o e

ZE  wolk =  Tancce Lst ( za tndex) —THsA) o

bordk war—-;e

) EnD = .

e NEXT  t1dox

...

RETORNS founat e

BEADFONCTONS

(51

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

9 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

37

Example Candidate Responses — Paper 2

Example Candidate Response — high, continued Examiner comments

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

_PROCEIURE  Eor Taibals ()

g7 vt
REPEAt
Wikl kel 1
loca (50( Gtk (aiha } 6
IF lota S 0 THER
ik 4 (ot o Lioor) )
! IF Toerekhol o) = Fase EN.
Freh_ & G 8, JOASE(Hip (ot , 1)1))

S &
- g 01 9
@ ONTIL, loca = =

Achal t ZNTECER. «ﬁ
loca * INTECER

Wi STRmG

AL A LW 1 2)

8]

© The candidate uses

GetStart () sois awarded
marking point 3.

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

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

© 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.

0 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

/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 11DE

The American Standard Code for Information Interchange ASCIl

The programmer has decided to use the followirig global variables:

« aten element 1D array: IgnoreList of type STRING to-store the ignored words.
*  astring FNString to store the full name string.

Assume that:

« each alphabetic character in the full name string may be sither upp‘ér or lower case
+  the full name string contains at least one word.

The programmer has started to define program modules as follows:

" Module ) Deséription

* Called with an INTEGER as its parameter, represen(lng the number of
aword in FNString

* Returns the character start position of that word in.ENStiing or
returns -1 if that word does not exist

* For example: Getstart(3) applied'to "hot and cold" returns9

GetStart()

* 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 FiString contains the stnng "hot and cold"
GetWoJ:d(Q) returns "cold"

. . . | * Called with a STRING parameter repressnhng a word .
IgnoreWord() +'Searches for the word in the IgnoreLlSt array
. « Returns TRUE if the word'is found; otherwise returns FALSE

* 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

*+ Outputs the new string

GetInitials()

Examiner comments
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Example Candidate Response — middle, continued

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

DEUARE.. Coundss...t. TNTEGEEW.

DECLART t\os’Rem"‘ 1. ROOLENN.

AR 'I-a«\uel_&{- G075 STeune

§§§ > .. To.- LOWER (St
@uﬁgmteb\&——F ALSE )
fox.... Ccumz: P T o W 1)

RETR Hns\’srn}fgl\s:(@\ 6
ENDMODOLE

Example Candidate Responses — Paper 2

Examiner comments

o The candidate is not awarded
marking point 2 because they only
convert one of the two strings to a
known case.

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

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

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

6 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, co ued

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

L U ROROME. L Ger ke ads.. )
- DEUALE . ENSENG. o STRANG
DECLARS: Tgnared. ABOOLENN,
DRUUARS.. Comies

TTRESR

DELARE..... Leter Pesiston
AReatt :&?\Imcg.,\_gg*_ A0 STRANG:

TEUARE .. Taticals. s ,Sf\-k\\dc»e

DO

Gk Sont (Coanial).

BN B g s "
Geewend,.. (lestes Positon). \
Stasgiera, L s (Loktss Ruien). @)

L

%MP\)_)Q\"& LS\R\T& bem\'\"' - .
e A Xgﬁ\ue&xwéx(ﬁkﬂgbbﬁ)
e Ig(‘oﬁled 2.0 E‘@
® Tosnars o dmets.. & base (St 1)) @
ENDIE :
® s sos (Enstacs). = TR intoiin
OUTRLT. L Toakials).
TADMOWE,

18]

Examiner comments

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

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

© 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

Example Candidate Response — low

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. B

Each letter of the new string must be upper case.

For example:
Full.name .. - Initials
Integrated Development Environment IPE .
The American Standard Code for Information Interchange ASCIl

" The programmer has decided to.use the following global variables:

« atenelement 1D array IgnoreList of type STRING to.store the.ignored words.
* astring FNString to store the full namé string.”

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. .

The programmer has started to define program modules as follows:

Module "7 Description ...

+ Called with an INTEGER as its parameter, representing the number of
aword in FNString A "

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

| returns -1 if that word dogs not exist o

| * For example: GetStart (3) applied-fo "hot and cold" returns 9

* Called with the position of the first character of @ word in ENString
as.it§ parameter :

GetWord () * Returns the word from FNString ) .

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

1+ Called with a STRING parameter representing a word
IgnoreWord () + Searches for the word in the IgnoreList array
| * Returns TRUE if the word is found,. otherwise returns FALSE

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

* Calls GetStart (), GetWord () and IgnereWord () to process
each word to form the new string

* Outputs the new string

GetInitials()

Example Candidate Responses — Paper 2

Examiner comments

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 Initials 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.

Y
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Example Candidate Response — low, continued

{a) Write pseudécode for the module IgnoreWord ().

o= S1RTNG ). BETueN
Bot LB

DECLARE Tndaw, IN.TECER

DECLAZE Frund i BE0LEAN

Fowa. &= EALSE
Tndest & ol

WHELE  NGT. Foumel 0@ Tedan ¢ A4

0. ¢

ENDTE.

Trdee. & Todow. x4

END W TR

RETVEN. . Eourd O

ENDRuveT T

(51

Examiner comments

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.
e 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 ().

. LROCEQURE. . ok Tnatants (Enedbuing . STRENO. ...

DECLARE . AedNum: TNTE GR.&

PECLARE  4akCher ! TNTEGER

DECLARE  Skrueey STRIN 6

QECLARE Tavkieldx STREING

Shtvns, & nn -

Takeely = "M e

\idss M &= 4

sk Cher &= O
WHTLE A5k Char. 7. =4

Serome & Getinersd CAak Chae) @

e IR I&t\ﬂr@.'\“bre)cs'twf\z\ = TRUE m
ThEN
Wart\ Mo, &= Wdesd Wnen 24 @
ENOIE
TE. Zameewhed { Sw\:\\ &= FALIE
THEN
Thibesds g Tookeds. & S h) @
ENGIE

ot Nvern... &= ot Bdasen k. 4
@ EnewnTLE

owtevt Tanes B
L N0 PRscEnE

LI

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 ().

@ 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 String 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

¢ (@) 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 GetsStart () 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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