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Example Candidate Responses — Paper 3

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 32

9618 June 2021 Mark Scheme 32

Past exam resources and other teaching and learning resources are available on the School Support Hub:
www.cambridgeinternational.org/support
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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.

2 {a) Describe the purpose of a user-defined data type.
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(b) Define, using the following data types:

(i) schoolbay to hold data about the days students are usually in school.

v.ﬁ.ﬁx\f.\anlbm\-)...AQS‘A’.\.OK\A%%.!I(me.%ma.&)Jﬁdmsd»ﬁ.ﬁhunsaua.,ﬁiéaﬂﬁ....
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Answers are by real candidates in exam conditions.

These show you the types of answers for each level. e
Discuss and analyse the answers with your learners in
the classroom to improve their skills. U

How the candidate could have improved their answer

Example Candidate Response — high Examiner comments
0

The candidate correctly
identifies that the new data type
uses existing data types.

The candidate correctly
identifies that user-defined data
types extend the flexibility of the
programming language to suit their
needs.

Mark for (a) = 2 out of 2

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.

¢ (a) The candidate could have specifically explained that this would extend the flexibility of the programming

language, rather than just referring to their program’s needs.

¢ (b)(i) and (b)(ii) The candidate needed to use the word TYPE rather than DECLARE when they defined both the

data types.

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

¢ (c), (b)(i) and (b)(ii) Many candidates used DECLARE instead of TYPE.
¢ (d) Some candidates missed out DECLARE.

¢ (c) Some candidates used the same identifier for the declaration as they did for the TYPE in (b)(i) and (b)(ii).

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 3

Question 1

Example Candidate Response — high Examiner comments

1 Realnumbers are stored in a computer system using floating-point représentation with:
+ 10 bits for the mantissa
* 6 bits for the exponent . .
*  Two's complement form for both the mantissa-and the éxponent.

(a) Calculate the normalised floating-point representation of =7.25 in this system.

Show your working.

Mantissa Exponent
Cilolololil Tolelolo] [olololel (1 1@
Working . S dlfm L0 OO 2 22

0111019000 0.000.40....
i S 0 LOBDLDALL
Jur04 comps...10.00.0.10000

18]

(b) Calculate the denary value of the given binary floating-point number.
Show your working.

Mantissa . Exponent
Cll oo [+ [] lofeli]r]
Working 101000 (%)t !)M)/.//:;te

1041000111 @

83 48 352 -4 8.25.0

Answer

131

@ The candidate is awarded one
mark for the correct answer.

@ The candidate calculates the
exponent.

e The candidate finds the two’s
complement of the mantissa.

Mark for (a) = 3 out of 3

© The candidate calculates the
denary value of the exponent.

e The candidate moves the binary
point of the value stored in the
mantissa by the number of places
given in the exponent.

e The candidate is awarded one
mark for showing the correct answer
including the sign.

Mark for (b) = 3 out of 3
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Example Candidate Response — high, continued Examiner comments

(c) The given binary floating-point number is not.

Normalise the floating-point number. Show your working.

Mantissa Exponent
loJofoJoJoJo ot [+ [e] [tfo]o]o ]t
Mantissa Exponent
T [iTcTololo o [oTo] [cleTolololi] @

-5
Working .. 00:0.0000.(Lx 2o (01112 232 442 2¢

0110000000522 232 0 elzn0 @)
0111000900 1:0.0.00.1.
31
(d) The denary number 513 cannot be stored as a normalised floating-point number in

this computer system.
(i) Explain the reason-for this.
AT [.0.00.0.0.0001
04000000001 x4"...
T sdwng18... minima.....s andiabh. o mdtdled...
W to bt skt i anit o ol Bt D)

wttd e Wuﬁw ®
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(ii) Déscribe an alteration to the way floating-paint numbers are stored to enablé this number
to be stored accurately using the same total number of bits.

conehinbenof . st s o oundimn... should ...
® . hocand..... Ny dberinslsg..oumbe.of. . ...

npotind:

2]

The candidate correctly
calculates the exponent.

The candidate correctly
calculates the mantissa.

Q The candidate correctly
calculates that the exponent should
move the point six places left.

Mark for (c) = 3 out of 3

@ The candidate correctly
converts 513 to binary.

0 The candidate correctly
identifies that 11 bits are needed to
store the mantissa.

The candidate correctly
identifies that there will be overflow.

Mark for (d)(i) = 3 out of 3
@ The candidate correctly

identifies that the mantissa requires
more bits.

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

Total mark awarded =
13 out of 14

How the candidate could have improved their answer

* (a) The candidate gave correct answers to the floating-point conversions from denary to binary and vice versa, but

Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments

1

Real numbers are stored in a computer system using floating-point representation with:
* 10 bits-for the mantissa

* 6 bits for the exponent

*  Two's complement form for both the mantissa and the.exponent.

(a) Calculate the normalised floating-point representation of —7.25 in this system.
Show your working.

Mantissa 0 Exponent

Lfefefen[uft] e[ [i] [ofelofe[ ][]

Working .....3.72...Q14¢ 0.:285.72.00

£3S.3...0W o) e

ES > \oeeh

[31

(b) Calculate the denary value of the given binary floating-point number.
Show your working.

Mantissa . Exponent

K N KN 3 N N K K KR A CN ER R ENENEN
o:les\teal XL-* e

3.0)e0iM0 00

Sttt e S E S 5. 2 U § 4 GY 0525 e

=EAaS = 8.0

Answer T dB2S . .
0 : 5

The candidate incorrectly copies
the value for the mantissa.

e The candidate correctly
converts +7.25 to binary.

© The candidate correctly
calculates the exponent.

Mark for (a) = 2 out of 3

e The candidate converts the
binary for the exponent to denary.

Q The candidate moves the binary
point in the mantissa then converts
the binary to denary.

e The candidate writes the correct
answer.

Mark for (b) = 3 out of 3

their working for the answers could have been more clearly annotated in places.
¢ (b) The candidate needed to write their answer to (b) in the space provided.
¢ (c) The candidate could have shown the point being moved six places left.

* (d)(ii) The candidate provided a general description of the alteration required to store the number accurately using
the same number of bits, but they could have applied this to the situation described in the question. For example,
the number of bits in the mantissa needed to be increased to 11 and the number of bits in the exponent needed to
be decreased to 5.
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Example Candidate Response — middle, continued Examiner comments

(c) The given binary floating-point number is not normalised.

Normalise the floating-point number. Show your working.

Mantissa Exponent
[ofoJoJoJoJofo o e e ] [tfofo]r]e]t]
Mantissa Exponent
Lol [n]i [ofofelofale | [ofs [l 1] i]t]
Working ... oo T N = " Mot
2100200001025 Aot o\ o) 3528
prunee = ’
(=X Ynletet O folele? (o) X ALLP 71\

@xponessd ) 5. 00 M e :-‘\—ﬁ

&)}

(d) The denary number 513 cannot be stored accurately as a normalised floating-point number in
this computer system. s

(i) Explain the reason for this.

= NOY...200us... oers. born..Kwe, £5 e
- \),—.’.‘!\e.i\...Y.\‘.-‘.m.bﬂdr...D.&....h"k&...k.’t...mﬁh‘\ﬁissﬁx...\lX.\m?:&g!%.«,pﬁ\cmmﬂs».

2. paa i

= uShL) namba af. Ens. e nank:

8l

(i) Describe an alteration to the way floating-point numbers are stored to énable this number
to be stored accurately using the same total number of bits.

ok i, an 3 2
N J
A o 153 Sorme. noLr. @

deg ) nokec.. ok
= R

2

0 The candidate completes the
mantissa correctly, but completes
the exponent incorrectly with a
positive value.

© The candidate shows their
working which shows the incorrect
movement of the binary point with a
mantissa that is not normalised.

Mark for (c) = 1 out of 3

9 The candidate outlines the
problem without applying it to 513.

Mark for (d)(i) = 1 out of 3

The candidate correctly
identifies that the number of bits in
the mantissa must increase.

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

Total mark awarded =
8 out of 14

Example Candidate Response — low

1

Real numbers are stored in a computer system using floating-point representation with:
* 10 bits for the mantissa

* 6 bits for the exponent

*  Two's complement form for Both the- mantissa and the exponent.

(a) Calculate the normalised floating-point representation of —7.25 in this system.

Show your working. '
\ V1,0 1eoope
Mantissa- Exponent® ¢ | 0 1] ?v‘]‘ :

>
. . ] . . 60040
Llifelofoli T s ole] [ofofefmlo]e] sisume
. 6] 8BV V.

Working 220.1.0.11.1 LL.gla.ce
R

o fotedend M—S—f'@‘ﬂ-nﬁﬁ—é’-

0330k 66 = 6 0.0 Lol g

V828 5 Bl O..:.!

23958006 220 A 64 8. 25k o0 e

Bl
(b) Calculate the denary value of the given binary floating-point number.
Show your working.
Mantissa Exponent

VA 643N @ 4. 24, -5 T
Pfolrfrfofofofe i [t ] [o]o]

Working LS L OS2 AL\

[+ 1o ]
Qc:»o\\(:"le

[T1-715%

O. 0% 3 A5 -

e

Answer 1715

Bl
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Examiner comments

0 The candidate correctly
converts +7.25 to binary.

e Both the mantissa and the
exponent show incorrect binary
values.

Q The candidate’s attempts at
ones complement followed by twos
complement are incorrect. They do
not use leading zeros.

Mark for (a) = 1 out of 3

e The candidate calculates the
exponent correctly.

e The candidate moves the binary
point correctly, but the conversion

to denary is incorrect because 128
should be negative.

@ The candidate gives an
incorrect answer.

Mark for (b) = 1 out of 3

How the candidate could have improved their answer

¢ (a) The candidate needed to copy the value of the mantissa after normalisation to the answer box.
* (c) The candidate needed to work with the given negative value for the mantissa, instead of incorrectly using the

positive value.

* (d)(i) The candidate needed to extend the outline given to specifically explain the problem with the number 513.

« (d)(ii) The candidate provided a general description of the alteration required to store the number accurately using
the same number of bits. To improve their answer, they could have applied this to the situation described in the
question. For example, the number of bits in the mantissa needed to be increased to 11 and the number of bits in

the exponent needed to be decreased to 5.
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Example Candidate Response — low, continued Examiner comments

(c) The given binary floating-point number is notinormalised.

Normialise the floating-point numiber. Show your working.

Mantissa Exponent
. P % g 9 1)
folofofofofoJo s [t Jo] [1]ofo]s |1 ]
512 261 :,L«Mgﬂiﬁsia s 4 7 o ) ‘Exp‘fnent o The candidate gives two
[li[ifefolofofolele] [tlofofolo]o] Incorrect binary values.
) } ) e The candidate moves the binary
Working point one place too far to the left.
BB 5.8, S 88 1, 1 2. =220
. Mark for (c) = 0 out of 3
e Y
L2

[3]

(d) The denary number 513 cannot be stored accurately as a normalised floating-point number in
this computer-system.

(i) Explain the reason for this.

A ek ST

Mark for (d)(i) = 0 out of 3

PO\
131
(ii) ‘Déscribe an altération to the way floating-point numbers are stored to enable this number . 5
to be stored accurately using the same total number of bits. e Both of the candidate’s
Q W’ Voo \ Wi e statements in (d) are incorrect.

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

Total mark awarded =
2 2 out of 14

How the candidate could have improved their answer

* The candidate needed to be able to work with both positive and negative binary values.

* (@) The candidate needed to ensure that any conversion to twos complement of a negative denary number resulted
in a mantissa that started with 1 rather than 0, as the first bit indicated the sign of the value stored.

* (b) The candidate needed to recognise that a mantissa starting with 1 needed to have a negative value.

* (c) When the candidate converted the binary value of the mantissa, they did not realise that if the first bit was 1
then the value of the mantissa must be negative. The candidate needed to ensure that the sign bit of the mantissa
did not change during the process of normalisation.

¢ (d) The candidate needed to show that they understood how floating-point binary numbers were stored.

Common mistakes candidates made in this question

¢ (a), (b) and (c) Many candidates did not annotate their working out.
¢ (a) and (c) Many candidates copied binary values incorrectly.
« (d)(i) Many candidates gave a general explanation that they did not apply to specific values given in the question.

* (d)(ii) Some candidates identified the general alteration required but did not describe how this alteration would be
carried out for the situation given in the question.

Example Candidate Responses — Paper 3

Question 2

Example Candidate Response — high Examiner comments

2 (a) Describe the purpose of a user-defined data type. 0 o The candidate correctly
ke identifies that the new data type
uses existing data types.

Asogﬁs...;ﬂhé...:\m..A%mubml\k:‘.\wx.h:\‘:—a.:kbgzﬁS....—\:A,..S.\j\k.:g\um :
g B B A LR 2 @ The candidate correctly

5 identifies that user-defined data
- types extend the flexibility of the
. programming language to suit their
(b) Define, using the following data types:

needs.
(i) SchoolDay to hold data about the days students are usually in school.

( _ _ . Mark for (a) = 2 out of 2
V.&.MQXDQ&....,Mhﬂdwsa.!.xm%a‘M&c\m&.‘.munsa%.‘ﬁmenﬂl...

DE cLaee 0 Mark for (b)(i) = 0 out of 1

(i) WeekEnd to hold data about the days that are not school days. .
- ©® | © The candidate uses DECLARE

incorrectly in both definitions.
Mark for (b)(ii) = 0 out of 1

DECLAME. WlearEad. { Savuvany SWu\;\

0]

(c) Define, using pseudocode, the composite data type ClubMeet. This will hold data about club
members that includes:

« firstname and last name
+  the two days they attend:
o one on a school day
o one not on a school day.

Use the enumerated types you created in part (b).
BITYPE..ClanMeek.

DECLERE.. Fear LosiNowag.. L STRING.

DECLAE.. Dowml..L. S chaat Daut
Q ; J
DECLALE D.;.Gu MeerEna °
L ENSTYRE

e The candidate correctly defines
the ClubMeet data type, using the
enumerated types from (b).

Mark for (c) = 4 out of 4

141

Total mark awarded =
6 out of 8

How the candidate could have improved their answer

(a) The candidate could have specifically explained that this would extend the flexibility of the programming
language, rather than just referring to their program’s needs.

(b)(i) and (b)(ii) The candidate needed to use the word TYPE rather than DECLARE when they defined both the
data types.

(c) The candidate could have used more meaningful identifiers than Day1 and Day2.
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Example Candidate Response — low

2 (a) Describe the purpose of a user-defined data type. s

o Bepe. 0f. Lramsss: o by 00 00908 B
2058, 0k ofutsss o

qu|'9Awevda+AijLUWahueLu‘lmoch%

24

(b) Define, using de, the following data types:

121

(i) Schoolbayto huld ﬂéia about the days students are usually in school.
......... s..r,..hu.p..\.@ma......%... g e mine 30
e (Mumhﬂ,"ﬁu daw o, Wendnedan, Thatechery 'Fr\‘ab_-.n\ 11

(ii) WeekEnd to hold data about the days that are not school days.
weekEnd 1. ( Saducd on. s Sundoy)

0

(c) Define, using pseudocode, the composite data type ClubMeet. This will hold data'about club
members that includes:

first name and last name
the two days they attend:
o one on a school day
©  one noton a school day.
. Use the enumerated types you created in part (b).
TNLE....ClakMeed. e
vﬁw{-m-onf.,e e STRING,
e LastNome.0.. S TRING
SehomdeusCEndan)
o B R J
weelbad.: (Latudagd (6}

Enp9T4eE

4

Examiner comments

o Not all user defined data types
are enumerated data types.

The candidate correctly
identifies that user defined data
types are new.

Mark for (a) = 1 out of 2

@ ryeE is missing from the
candidate's definition.

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

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

@ The candidate correctly writes
the TYPE and ENTYPE lines.

@ pEcLERE is missing from all
items.

@ The candidate puts the data
types in brackets and they do not
match those they have already
defined.

Mark for (c) = 1 out of 4

Total mark awarded =
2 outof 8

How the candidate could have improved their answer

¢ (a) The candidate’s first sentence was inaccurate because not all user defined data types were enumerated. The
candidate needed to expand their description of a user defined data type to state that this would have increased

the data types available to the program.

¢ (b)(i) and (b)(ii) The candidate needed to include the word TYPE when they defined both the data types.
¢ (c) The candidate needed to include the keyword DECLARE for all items. The types for the two enumerated data

items should have matched those they defined in (b).

Example Candidate Response — low

2 (a) Describe the purpose of a user-defined data type.

MMWM@MM&MMW#LM
....... M((wfo

2

(b) Define, using de, the following data types:

(i) SchoolDay to hold data about the days students are usually in school.

o DECLE .. SchoolDey . : TUTE GER
9 [

(ij) WeekEnd to hold data about the days that are not school days.

DECLUKE. WoehEnd 2 IV TECEK

[

(c) Define, using pseudocode, the composite data type ClubMeet. This will hold data about club
members that includes:

first name and last name
the two days they attend:
o one on a school day
o one not on a school day.

Use the enumerated types you created in part (b).

TR Clbtut. @)

CAECLINE . Fivf Vo STRIVE
DR ) HVE... borkNowe. 310 1E....... O
Dec L IeE Mma/})uﬁs WIELER
DE.CLME. MubFnd. JUTE CER 6

END.TYIF

4
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Examiner comments

@ The candidate does not answer
the question.

Mark for (a) = 0 out of 2

@ The candidate incorrectly uses
DECLARE. They need to use TYPE.
INTEGER is not an enumerated data

type.
Mark for (b)(i) = 0 out of 1

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

e The candidate correctly writes
the TYPE and ENDTYPE lines.

@ The candidate correctly
declares the first name and last
name.

e These data types do not match
those the candidate defines in part
(b).

Mark for (c) = 2 out of 4

Total mark awarded =
2 outof 8

How the candidate could have improved their answer

¢ (a) The candidate’s answer was incorrect. They needed to provide a suitable description, for example, ‘the purpose
of a user-defined data type is to create a new data type that is not available in the programming language’.

* (b)(i) and (ii) The candidate needed to use the word TYPE rather than DECLARE when they defined both the data

types and they needed to include a finite list of acceptable values.

* (c) The candidate needed to make sure that the types for the two enumerated data items matched those defined in (b).

Common mistakes candidates made in this question

* (b)(i), (b)(ii) and (c) Many candidates used DECLARE instead of TYPE.
¢ (d) Some candidates missed out DECLARE.

¢ (c) Some candidates used the same identifier for the declaration as they did for the TYPE in (b)(i) and (b)(ii).
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Question 3

Example Candidate Response — high Examiner comments

3 (a) Draw one line to connect edch Operating System (OS) term to-the most appropriate
description about it.

0S term Description

‘Using secondary storage to simulate

o The candidate draws the correct

Mult-taski o additional main memory
Hiesting - lines with a ruler.
Managing:the processes running:on Mark for (a) = 5 out of 5
the CPU
-Paging

'Mana'ging the execution of many programs
that appear to run at the same time

Interrupt handling

Locating non-contiguous blocks of data and
relocating them

Scheduling

\ Transferring control to another routine when
a service is required

e The candidate does not mention
execution here.

e The candidate uses ‘line’
instead of ‘statement’.

o The candidate correctly
identifies that the translator stops
when it encounters an error.

Virtual memor
v Reading/writing- same-size blocks of data

from/to secondary storage when required

151

(b) Explain how an interpreter executes a program without producing a complete translated
version of it. é é

Fedecpreke.. . At g, b ij; ...l
SHepS.....ohen. . ncoaks.. an. 20rmC
il oy condiane v ladive ads exocidion Anhan errar
— P
iy gxmbj
: in‘?e;érS wabl Qp\wle v‘)raqravm irexecetd
o Sockeepredec. does. vt Deoduce Sepessets... SK.ESsehald flo
0 Ve b Ve Prpt erentine  durve  rune.
f =5y 5

Mark for (b) = 2 out of 4

[ Total mark awarded =
7 out of 9

How the candidate could have improved their answer

(b) The candidate needed to use the word ‘statement’ instead of ‘line’ throughout their answer as each statement was
translated and then executed if it was error free. Using the word ‘line’ in their explanation was acceptable, but not
technically accurate. The candidate needed to include ‘execution’ as well as ‘translation’ in the first sentence, as both
processes occurred. The candidate needed to state that each statement (line) was checked for errors.

Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments

3

(a) Draw one line to connect each Operating System (OS) term to the most appropriate
description about.it.

0S term Description

Using secondary storage to simulate
additional main memory
Multi-tasking

Managing the processes running on

the CPU

Paging

Managing the execution of many programs
that appear to run at the same time

Interrupt handling

Locating non-contiguous blocks of data and
relocating them

Scheduling

Transferring control to another routine when
a service is required

Virtual memory

‘Reading/writing same-size blocks of data

from/to secondary storage when required

[5]

{b) Explain how an interpreter executes a program without producing a complete translated

version of it. . » A
ke r@f@fﬁawlalaj /W@Q %7&

So...dnce..an.eror s deteded plogrn
S}DRS A/nd W’ixﬁs 40( User. LLO orect /!

e emor

fq'Orc/chCon/?nueﬁxmhﬁyajﬂe/mﬁ@
©

]

@ The candidate does not connect
scheduling to the most appropriate
description.

Mark for (a) = 4 out of 5

@ The candidate identifies
translation of a statement (line) at a
time.

@ The candidate identifies what
happens if there is an error, but
does not mention that the statement
is executed if there is no error.

Mark for (b) = 2 out of 4

Total mark awarded =
6 out of 9

How the candidate could have improved their answer

(a) The candidate needed to understand the term ‘scheduling’.
(b) The candidate needed to use ‘statement’ instead of ‘line’ throughout their answer as each statement was
translated and then executed if it was error free. Using the word ‘line’ in their explanation was acceptable but not
technically accurate. They also needed to include more detail about error handling, explaining what happened if no
error was found.



Example Candidate Responses — Paper 3

Example Candidate Response — low

3 (a) Draw one line to. connect each Operating System (0S) term fo the most appropriate
description about it.

0OS term Description

Using secondary storage to simulate
additional main memory

Multi-tasking
Managing the processes running on
the CPU" -
Paging
the ion of many p

that appear to run at the same time

Interrupt handling

| \Locating non-contiguous blocks of data and
rélocating them

Scheduling

Transfernng control to another routine when
a service is required

Virtual memory
Reading/writing same-size blocks of data

| from/to secondary storage when required

5]

(b) Explain how an interpreter executes a program without producing a complete translated

Tne.. imberpielos, xaeniines the. @.
cede.. e dime.bydene

WZ ,/,4’,' "7%,@/7/ i 'M LA LA

Mt aa.. s oot o thes Loty

Examiner comments

o The candidate correctly
matches two terms and descriptions,
‘multi-tasking’ and ‘virtual memory’.

Mark for (a) = 2 out of 5

e The candidate correctly
identifies that the code is identified
line by line (statement by
statement).

e The candidate explains that the
execution of a program should be
stopped if an error is found in the
next line (statement) to be executed.

Mark for (b) = 2 out of 4

Total mark awarded =
4 out of 9

How the candidate could have improved their answer

¢ (a) The candidate needed to understand several operating system terms and learn this topic from the syllabus

more thoroughly.

¢ (b) The candidate needed to use ‘statement’ instead of ‘line’ throughout their answer as each statement was
translated and then executed if it was error free. Using the word ‘line’ in their explanation was acceptable, but not
technically accurate. The candidate needed to include more detail about error handling, explaining what happened

if no error was found.

Common mistakes candidates made in this question

* Some candidates did not understand the required terminology.
¢ (b) Many candidates used ‘line’ instead of ‘statement’.

¢ (b) Some candidates did not include all the details required for a full answer to this question. They needed to give
an explanation that included both halting the interpretation if an error was found in a statement and execution of

that statement and checking the next statement for errors.

17

Example Candidate Responses — Paper 3

Question 4

Example Candidate Response — high Examiner comments

4 (a) (i) Explain why Reverse Polish Notation (RPN)is used to carry out the evaluation of
expressions.

ox ke R Camveth . Hem ceverse ol
natedion Ao b Qud Ve o i

s 'Tv\fx v\a-}n:!-bv\ o s \etier cndbcrbad @
So....Qrowidts et Grmpmicadizn... ... 2]

quc
(if) Identify, with. reasons, a data structure that could be used fo evaluate an expression
in RPN:

Astate n Vet wed han evelaedins e
e e oo 30 Stk .
. oPe'r&w,{j Con e ?‘g\ufl b Feck  oed Pgﬂ'{—‘eJ
Wret UQCDJQ 7. acrives. 21

(b) Write the infix expression in RPN.

@a=-%) *ta+e /17

©. &.aboacxx/

0!

(c) Write the RP! as an'infix ion.

ab/d*ab+f’

O (o) k2 (o)

0|

(d) Evaluate the RPN expression:
ab+cd//

wherea = 17, b = 3, ¢ = 48 and d = 12.

Show your working.
! 2| .
B S5 3 Bebe, 4o > 5
\’\L 20 ! 20 5 . . N . 2

o The candidate states ‘easier
to convert’ and ‘better understood’
but does not apply them to the
evaluation of the expression.

Mark for (a)(i) = 0 out of 2
@ The candidate identifies a

suitable data structure and provides
a supporting reason.

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

@ The candidate gives a correct
answer.

Mark for (b) = 1 out of 1

e The candidate gives a correct
answer.

Mark for (c) = 1 out of 1

e The candidate shows their
working using a stack.

Mark for (d) = 2 out of 2

Total mark awarded =
6 out of 8

How the candidate could have improved their answer

(a)(i) The candidate needed to consider the evaluation of the expression in their answer, for example, ‘evaluation is

easier because there is no need to use brackets or rules of precedence’.




Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments

4 (a) (i) Explain why Reverse Polish Notation (RPN) is used to carry out the evaluation of
expressions.

k... pe 000100 o wed e shend as o ... e
0 Jedfk.. do.xighA s Roth.ak noxaber . Py £..an

asprassion. (rmaliielya ROV et ) and. . push..the..resnits.

21

(ii) Identify, with reasons, a data structure that could be used to evaluate an expression

in RPN.
Amnlne Leolgdas s

eﬁ fond...0eiend o vndesband. than io..a
hotmal . Bven Sonce . onders mplimented..

2]

(b) Write the infix expression in RPN,
PSS o+
(@~-b) * (at+tc) /7

ab -ac +7/*e

Cab - et /%

- [
(c) Write the RPN éxpression as an infix expression.

ab/4*ab+ -

alb. * 4 =(a +b\°
[1

(d) Evaluaté the RPN éxpression:
abrcdas/  (ar D/(c) )

wherea = 17, b =3, ¢ = 48 and d = 12, :

s
=
wmoy™

Showyour working. .

(a.x2D/C/4)

(AN L. Castid.z..30..(4)
. X = g/,

[2]

o The candidate identifies one
reason with extra information about
how the evaluation is carried out.

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

@ The candidate’s data structure
is incorrect.

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

e The candidate needed to
include the * before the 7.

Mark for (b) = 0 out of 1

o The candidate correctly writes
the infix expression.

Mark for (c) = 1 out of 1

© The candidate’s structure and
substitution are correct.

Mark for (d) = 2 out of 2

Total mark awarded =
4 out of 8

Example Candidate Response — low

4 (a) (i) Explain why Reverse Polish Notation (RPN) is used to carry out the evaluation of
expressions.

O . /it aus gb Yo Skt tm.
07’ / date v / !

12]

(ii) Identify, with reasons, a data structure that could be used to evaluate an expression

in RPN.

¥ %{ad(s [ 2] e
5. L. G PO LEOL.JOUSE L o O 1 ).
g B T /

2]

(b) Write the infix expression in RPN. HB + [.)C‘(»Bﬁ -B( /7‘

hIBACE) Gy
Ofplt | "

(c) Write the RPN expression as an infix expression.

(@a-b) *(a+c) /7

ab/4*ab+ =

L{ 0]

(d) Evaluate the RPN expression: 0 L‘
L xl%
abscd// YLliig ,ﬁ

wherea = 17, b = 3, ¢ = 48 and d = 12,

Show your working.

0...+..10/ /
ST A
F 7201 d0 5 @

How the candidate could have improved their answer

* (a)(i) The candidate needed to add another reason why RPN was used for the evaluation of the expression, not

explain how RPN was used for the evaluation of the expression.

* (a)(ii) The candidate needed to identify a suitable data structure. An online calculator was not a recognised data

structure.

¢ (b) The candidate needed to include the * after + to ensure a correct conversion to infix.

Example Candidate Responses — Paper 3

Examiner comments
0 The candidate does not give a
reason.

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

@ The candidate identifies a
suitable data structure and needs to
apply it to RPN.

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

@ Both of the candidate’s
expressions are incomplete.

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

e The candidate correctly
provides working and substitution
using a stack.

Mark for (d) = 2 out of 2

Total mark awarded =
3outof 8

How the candidate could have improved their answer

* (a)(i) The candidate needed to include reasons why RPN was used for the evaluation of the expression.

¢ (b) The candidate needed to write a complete infix expression.
¢ (c) The candidate needed to write a complete infix expression.

Common mistakes candidates made in this question

¢ (a)(i) Many candidates explained how RPN was used instead of explaining why RPN was used.
* (a)(i) Some candidates did not give a reason why the benefit they identified was a benefit. The explanation needed

to include a reason about why it was a benefit.
¢ (b) and (c) Some candidates did not include the whole expression.

20




Example Candidate Responses — Paper 3 Example Candidate Responses — Paper 3

Question 5 Example Candidate Response — high, continued Examiner comments

(b) Explain the use of graphs to aid Artificial Intelligence (Al).
o They  Cracie chij;w rdols Ao Caledate pe VLo bl ree
2 ) " qmb . b et vewisd | veduples e

Example Candidate Response — high Examiner comments

5 (a) Calculate the shortest distance betweén the base and each of the other towns in the diagram
using Dijkstra’s algorithm.

e The candidate explains the use
< lonen, P Drevtens..... Kenarios. . cvd e, ochimanee. of graphs in machine learning.
\ { ¢
of ep.. lomizg Mark for (b) = 3 out of 3

Show your working and write your answers in the table provided.

Total mark awarded =
7 outof 8

How the candidate could have improved their answer

(a) The candidate needed to show evidence for initialisation of the distance for the base node to zero, or give evidence

. of the total distance travelled to visit other nodes for all the routes available. They also needed to correctly calculate
o The candidate updates some

the shortest distance to town 6.
nodes correctly.

Working \/‘SAQJ é’(frﬁwl Fown Teuns oot Towe Toune )
wnvised 2 (Tl T, TR, Thon e JotiC )

Toon | —s sberdert pethy fHMan‘L)L\ Town. 323

Town 2= dhededd pdbe s 5

ot 2 > Shodesk .(ML 2 e 9 The candidate calculates more
g v o than one path correctly.

loton o Slordark pecft, }[«mﬁ(’\ b= 9

Beme 2 shedsut. Pedh Havoush, Tawnz> 3
T A L Y

Answers

Town 1 Town 2 Town 3 Town 4 Town 5 Town 6

Q The candidate’s answers for the
3 g 2. q 3 lo e first five towns are correct.

5]

Mark for (a) = 4 out of 5

21 22




Example Candidate Responses — Paper 3

Example Candidate Response — middle

5 (a) Calculate the shortest distance between theibase ard-each:of the other towins in the diagram
using Dijkstra’s algofithm. i

Show your working and write your answers in the table provided.

Working ..o L0, L5 1l Tewndo 5.
3 . A+413 26
it 23 41414525
lown 30wt T g Fotel 36
aY 0 24337
L bawn. 50 et 20 Thunt: c18213
LA 2212524 7
etz 6/
Answers
Town 1 Town 2 Town 3 Town 4 Town 5 ;rown 6
s |5 s | 3@ 3

VL) WP KOV KL) = KU | 1 Ran ]

31

Examiner comments

@ The candidate calculates
multiple routes for each town.

@ The candidate provides
correct answers for all the shortest
distances.

Mark for (a) = 4 out of 5

Example Candidate Responses — Paper 3

Example Candidate Response — middle, continued Examiner comments

(b) Explain the use of graphs to aid Artificial Intelligence (Al).
e Bk wwldd o bk da Bz?hgym{z/bj.ﬂh@aw ......
A eh._odalide. o po ..oty .30k sht.....
arih...... Bovn. ... shondnf whl.... do...pirfote.. s iy

31

© The candidate identifies
possible relationships.

Mark for (b) = 1 out of 3

Total mark awarded =
5out of 8

How the candidate could have improved their answer

* (a) The candidate needed to show evidence for initialisation of the distance for the base node to zero and give
evidence of the total distance travelled to visit other nodes for all the routes available.

¢ (b) The candidate needed to give a more in-depth explanation and refer to algorithms and methods.

23
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Example Candidate Responses — Paper 3

Example Candidate Response — low

5 (a) Calculate the shortest distance between the‘base and each of the.other towns in the.diagram
using Dijkstra’s algorithm. .

Show your working and write your answers in the table provided.

Working Base . Ao Towrm. -\\\&m\ﬁ\K ez

e\ & T e WUV A = G S L PR \ G PN, T

hw\\,\ Sewr 5.t +e = 4 e\l loen. Fasle

e @

Answers e

Town 1 Town 2 Town 3 Town 4 Town 5 Town 6

4 g Lol Ll | 4G

[5]

Examiner comments

@ The candidate identifies two
different routes.

Town 1 shows an incorrect
value and the candidate’s
calculations for towns 4, 5 and 6 are
incomplete.

Mark for (a) = 2 out of 5

Example Candidate Responses — Paper 3

Example Candidate Response — low, continued Examiner comments

(b) Explain the use-of graphs tt; aid Artificial Intelligence (Al):
@ The candidate describes but
does not explain.

Mark for (b) = 0 out of 3

O Gl e A dewed  dwke eih
W aiens Kk o-Be . ekl acxzr s,

Hear e Ao POSUIRY Hemed. L imke. AT
Ae... AN Gt X WL«\\ L - A {,.‘p)f-s
P VV‘%\L& eov—ol = »wsm‘tu 3] Total mark awarded =

\

[ 2 outof 8

25

How the candidate could have improved their answer

¢ (a) The candidate needed to show evidence for initialisation of the distance for the base node to zero and give
evidence of the total distance travelled to visit other nodes for all the routes available. They also needed to
complete the calculations for all the town distances.

¢ (b) The candidate needed to refer to algorithms and methods in their explanation instead of the brief description
they included.

Common mistakes candidates made in this question

¢ (a) Some candidates did not use the diagram to show the routes with the nodes visited in 5.
¢ (a) Some candidates only included the shortest routes for each town.

* (a) Some candidates did not show their working on or below the diagram.

¢ (b) Many candidates did not use Atrtificial Intelligence (Al) terminology in their answers.

26



Example Candidate Responses — Paper 3

Question 6

Example Candidate Response — high Examiner comments

6  Give two benefits and two drawbacks of packet switching.

Benefit 1

Q«J@:ﬁ do...vet. hove. . e deasnithd o ostlec.....

5 .

Bonefit2 ..Dackeh  (on. e wted A cng dbsbinetion acecding
' o

b o el o teciover

Drawback 1 Dgtj .. feSieing. . Pesteds. s Viones vt P

Drawback 2 ?QM [N - e | (;Jr:j

4

@ The candidate gives a benefit.

@ The candidate gives one
drawback if both answers are read
together.

Total mark awarded =
2 outof 4

How the candidate could have improved their answer

The candidate needed to clearly identify each benefit or drawback as well as how packet switching provided this. They
could have combined drawback 1 and drawback 2 to give one acceptable answer and then identify another drawback,

for example ‘requires complex protocols for delivery’.

27

Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments

6

Give two benefits and two drawbacks of packet switching.
Benefit 1 iy mnetisa ... o Send. dade slosy e, it Letemimfms.

o Wexpengive.

Benefit 2 ¥ ¥ t‘\odwa& LN (..,:—a,x e SEC O A2 insen e Dvave.

eversfidia.. i

St onsdey

COANN. . MO

Drawback 2 SO.I.\::!L.....(254&.\?::\,&..wg@.rﬁx\'...lgmt..m&....‘(m: ...... VRACANTARA e

SeSHnaion e

[41

o The candidate does not identify
any benefits.

@ The candidate identifies one
drawback.

Total mark awarded =
1 out of 4

How the candidate could have improved their answer
The candidate needed to clearly identify each benefit or drawback as well as how packet switching provided this.

28



Example Candidate Responses — Paper 3

Example Candidate Response — low Examiner comments

6 Give two benefits and two drawbacks of packet switching.

o Benefit 1 me\&%wm%% .....

4 Qecats fnscton... o [ @ The candidate only makes
Beneft2 ... .. PO ... K. 000 W»‘F‘“‘L‘T " | general statements.

1
WY e ... ot addaay, :

)

7 o
j T - i
DIaWbAK 2 e NBANEE.... QUKo g .. W52 Lyt | TOtal mark awarded =
M J’I{\Z\jﬂk{ A VA4, ﬁju 5/0;/;«0/» ter ‘e’ﬁl . 0 outof 4

l ol hrowgh

Drawback 1 .

Example Candidate Responses — Paper 3

Question 7

How the candidate could have improved their answer

The candidate needed to clearly identify each benefit and drawback and state how packet switching achieved this.
For example, ‘the benefit is completeness of message because missing packets can be easily detected and a re-send
request sent so the message arrives complete’.

Common mistakes candidates made in this question

¢ Many candidates did not state the benefit and how packet switching achieved it.
* Many candidates did not state the drawback and identify the problem caused by packet switching.

29

Example Candidate Response — high Examiner comments

7  The diagram shows a logic circuit.

A —y P I
Y
B - £ -

(a) Complete the truth table for the given logic circuit. Show your working.

Inputs Working space Outputs ]
A B c P Q R Y z
0 0 0 o o o O |ro--
0 o 1 &) o | o. v | o 0 o The candidate is correct and
0 1 0 v o | o ) | o they make their corrections clearly.
0 1 1 I o | ! 1
y 5 5 ; ° 5 lo ) Mark for (a) = 3 out of 3
1 0 1 ! o a1 o 5
1 1 o |o 'V |9 1o |
1 1 ]9 L &0l #1] -

(b) State the name of the logic circuit.

fl._adder "

(c) Write the Boolean expressions for the two outputs Y and Z in the fruth table as 9
sum-of-products and state the purpose of each output.

v ABT + ARC &+ A.E.Cx  ABL o
Purpose Sum,
2= AR AR C BB T+ ARC

Py Carry  out
urpose e e

@ The candidate gives a correct
answer.

Mark for (b) = 1 out of 1

© The 2nd, 3rd and 4th terms are
correct.

“ © The candidate gives the correct
answers.

Mark for (c) = 3 out of 4

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

* The candidate clearly crossed out and replaced their mistakes.
* The candidate could have noticed that one term appeared in both expressions, which indicated an error.
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Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments

7  The diagram shows a logic circuit.

s>
Y
B

(a) Complete the truth table for the given logic circuit. Show your working.

Inputs Working space Outputs
A B c P Q R } Y 4
0 0 0 17 D 2 14 14
0 0 1 0 [ g 6{ o o The candidate completes the
0 1 0 7 U 7 |1 4 truth table correctly.
0 1 1 / 4 7 14 / _
y 5 5 7 ) 5 7 é Mark for (a) = 3 out of 3
1 0 1 1 0 i 1o |7
t 1 Joto | 7r]elo |7
1 1 1 ) 7 0 7 17

[31
{b) State the name of the logic circuit.

Fall. aolder 1 Mark for (b) = 1 out of 1

(c) Write the Boolean expressions for the two outputs Y and Z in the truth table as
sum-of-products and state the purpose of each output.

vo LA.XOR B). X208 < @)

Purpose 5 “u.m

2= (A.X08.8).ANP.C.).. .08 .CAAVDB) products.

purpose . (dery L out) @ The candidate writes a Boolean
7 4 expression that is not a sum-of-

products.

Mark for (c) = 2 out of 4

e The candidate writes a Boolean
expression that is not a sum-of-

Total mark awarded =
6 out of 8

Example Candidate Response — low

7  The diagram shows.a:logic circuit.
(Al
A ——sy
'

B

(a) Complete the truth table for the given logic circuit. Show your working.

inputs . Working space Outputs ]
i A B c P Q R Y r4
v (o |oJolol0o]0]0O
ool lololold]o
0 1 o il4]Jolo 4]0 (1)
o "I *T4lolo]lo0]0
Tlolelalolol4d]0
tjojtid4]lol0}l 00D
1 1 0 ol 411004
1 1 rlo 1L lol4al4

[31
(b) State the name of the logic circuit.

Eull - Aololes Deo s (A Cottttn 9 m

{c) Write the Boolean expressions for the two outputs Y and Z in the truth table as
sum-of-praducts-and-state-the-purpose of each output.

ve (A LR)+C O

Purpose wﬁw f/ﬁé .,W W
e (CPYELA PO

pimpose L 54’//“/ dte.. Last a(&o'jw"ﬁ

[41

Example Candidate Responses — Paper 3

Examiner comments

@ The candidate writes 0 for every
output from R. The fourth and sixth
rows of Z are incorrect because of
this.

Mark for (a) = 1 out of 3

@ The candidate gives the correct
logic circuit.

Mark for (b) = 1 out of 1

e The candidate writes a Boolean
expression that is not a sum-of-
products.

© The candidate writes a Boolean
expression that includes an incorrect
input P.

@ Both purposes are incorrect
and would not be the outputs from
the full adder that the candidate
identifies in (b).

Mark for (c) = 0 out of 4

Total mark awarded =
2 outof 8

How the candidate could have improved their answer
(c) The candidate needed to write the Boolean expressions as a sum-of-products from the truth table completed in (a).

31

How the candidate could have improved their answer

¢ (a) The candidate needed to give two outputs for R in the rows where C and P were 1 as this was an AND gate.
This caused an error in the fourth and sixth rows of the output Z which needed to be 1 not 0.

¢ (c) The candidate needed to write the Boolean expressions as a sum-of-products from the truth table completed in

(a). Only inputs A, B and C could be used in the Boolean expression.

* The purposes of outputs in (c) needed to be relevant to the logic circuit identified in (b), a full-adder, which only had

two purposes: to find sum and carry.

Common mistakes candidates made in this question
* (c) Many candidates did not write the expressions as a sum-of-products.

¢ (c) Many candidates did not check that the purpose of the circuit matched the name given in (b).
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Example Candidate Responses — Paper 3

Question 8

Example Candidate Response — high Examiner comments

8 (a) State two factors that may affect the performance of a sorting algorithm.
o How Sorkd e vammbeeee. | Honoare
e Szl e aray oc deda eeswa .. Sorded
-/ 2

o
121

(b) The given algorithm is a simple bubble sort that afranges a set of scores stored in a one-

i i array into ing order, and -orders the corresponding students’ names

stored into a two-dimensional array in the same order as the scores. All the arrays are indexed
from 1.

The contents of both arrays after sorting are shown.

Name
Score
1 2
1 98 1 Smithfield Tom
2 |97 2 | Johnson Jane
248 | 5 248 | Peters Jade
249 |3 249 | Allen John

YearSize ¢— 249
Flag <— TRUE
WHILE Flag = TRUE
Flag «— FALSE
FOR Studspt “— 1 TO YearSize - 1
IF Score[Student] < Score[Student + 1] THEN
Templ <— Score[Student]
Temp2 <— Name[Student,1]
Temp3 <— Name[Student, 2]
Score[Student] <— Score[Student + 1]
Name [Student,1] <— Name[Student + 1,1]
Name [Student,2] <— Name([Student +.1,2]
Score[Student + 1] <— Templ
Name [Student + 1,1] ¢— Temp2
Name [Student + 1,2] «— Temp3
Flag <— TRUE
ENDIF
NEXT Student
ENDWHILE

o The candidate identifies two
factors.

Mark for (a) = 2 out of 2

33

Example Candidate Responses — Paper 3

Example Candidate Response — high, continued Examiner comments

Write:an algorithm, using pseudocode, that will perform the same task using an insegtion-sort.

leond & ol

Uaeqmu 2
e Ble8 e TRUE
ANUELE F([j =TRoE !
Floe ALE
CoR St e— | o Yawsize= |
TEE Scorelihednt 1 < Score [oboden 3 \THEN
gl emmSeoce [kt Tt 4\ )
A‘cqu e neeme [oeucttl, 17
w3 Areme L iholant 4, 17
Stare LSkt A1) & 8Core [ivdast )
N eame et 20,1 Jem Aawe (bl 1]
Newe [fudlowt H 1) e~ Mavee [ beelint 3N
Scoe[tludbct ) e ol
Seote T Shodont 1] lemp
News [Shdocs, 2.3 W

@k‘ . TRyE ! 6]

EnoT
NET shudbt
£~ OWHILE

e The program cycles through the
whole year group. A check is made
on the next score in the array using
an IF statement and the program
temporarily stores the score and the
corresponding names. If they are
out of order, it swaps the elements.

Mark for (b) = 4 out of 6

Total mark awarded =
6 out of 8

How the candidate could have improved their answer

(b) The candidate needed to check for all elements in the Score array with a lower score not just the adjacent
element. They needed to replace the IF statement with a WHILE... DO loop that checked for every element with a lower
score and kept on swapping until the appropriate position in the Score and Name arrays were found for the elements

being checked.
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Example Candidate Responses — Paper 3 Example Candidate Responses — Paper 3

Example Candidate Response — middle Examiner comments Example Candidate Response — middle, continued Examiner comments
8 (a) State two factors that may affect the performance of a sorting algorithm. Write an.algorithm, using pseudocode, that will perform the same task using an insertion sort.
VOneessacy.... mops..Codaves. xnacs dme) — Sor Me d— 1 te 240 g 9 ! e The candidate’s outer loop
) el Cioves. dreme ). ) . o Cta (2494 - = . should stop one iteration sooner.
madbple.. variable L. me o The candidate makes JoN & Lk ( 1D e

o :
if. 8 l9) S SeoreDux\d Xhen e The candidate’s inner loop
should examine the last score.

statements that do not specifically

] apply to sorting an array. Beoseeve Lyl
(b) The given algorithm is a simple bubble sort that arranges a set of scores stored in a one- = £ C T Neme Ey v )
dimensional array into descending order,.and orders the corresponding students’ names Mark for (a) 0 out of 2 . s
stored into a two-dimensional array in the same order as the scores. All the arrays are indexed . t3 e Name fj PR

from 1.
Seovelul <o ¢ 'gl:\_,\‘rl’l

Nnmgcj,l3 e Neme [y w110

The contents of both arrays after sorting are shown.

Soore Name IR s It Cyotlord
1 2 .
- Sort Lyl S R kL. @) . @ The candidate attempts a

b | Smiteld | Tom ' Y bubble sort, not an insertion sort.
2 |97 f 2 | Johnson Jane Nena & Lt L) &= 2 . ) -

/ / / ) Mot Lagpidln. 2. 003 Mark for (b) = 3 out of 6

e.ndf ~
248 | 5 248 | Peters Jade
X - nex b .y
249 |3 249 | Allen <John
nexi.m

YearSize <— 249, . . ' Total mark awarded =
Flag < TRUE ) . e . 3outof8

WHILE Flag = TRUE
Flag <— FALSE -
FOR Studept <— 1 TO YearSize - 1
' IF Score[Student] < Score[Student + 1] THEN

How the candidate could have improved their answer
Templ ¢— Score[Student]

Tomp? < Name [Student, 1] * (a) The candidate needed to ensure that the factors they gave applied to the use of a sorting algorithm rather than
Temp3 <— Name([Student,2] ' programming in general. For example, the answer ‘unnecessary loops’ was too vague, a better answer would have

Score [Student] <— Score[Student + 1] been ‘the efficiency of the sorting algorithm ensuring there are no unnecessary loops.’
Name [Student, 1] <— Name[Student + 1,1]

Name [Student, 2] — Name[Student + 1,2] * (b) The candidate needed to ensure that none of the array indexes went out of range by decreasing the limit of
Score[Student + 1] “— Templ ‘ o the outer loop to ClassSize -1. The candidate needed to check for all elements in the Score array with a lower
Name [Student + 1,1] <= Temp2 Lo score not just the adjacent element. The IF statement needed to be replaced by a WHILE.. DO loop that checked
cee e ';i::[fiui:r;; e e . for every element with a lower score and kept on swapping until the appropriate position in the Score and Name
ENDIF arrays were found for the elements being checked.
NEXT Student
ENDWHILE
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Example Candidate Response — low

8 (a) State two factors that may affect the performance of a sorting algorithm.

Size.of! auay

Vomher n{ e

2

(b) The glven algorithm is a simple bubble sort that arranges a set of scores stored in a one-

al array into ing order, and orders the corresponding students’ names

stored into a two- d\mensxonal array in the same order as the scores. All the arrays are indexed
from 1.

The conterits of both arrays after sorting are shown.

Name
Score
1 L 2
1 |8 i 1 | Smithfield | Tom
2 |o7 2 | Johnson Jane
2485 248 | Peters’ Jade
249 |3 249 | Allen John

YearSize <— 249
Flag < TRUE
WHILE Flag = TRUE
Flag < FALSE
FOR Student <— 1 TO YearSize - 1
IF Score[Student] < Score[Student + 1] THEN
Templ <— Score[Student]
Temp2 <— Name [Student, 1]
Tenp3 <— Name [Student, 2]
Score[Student] <— Score[Student + 1]
Name [Student,1] <= Name[Student + 1,1]
Name [Student,2] ¢ Name[Student + 1,2]
Score[Student + 1] <— Templ
Name [Student + 1,1] <— Temp2
Name [Student + 1,2] <— Temp3
Flag <— TRUE
ENDIF
NEXT Student
ENDWHILE

Examiner comments

@ The candidate only states one
correct factor.

Mark for (a) = 1 out of 2

Example Candidate Responses — Paper 3

Example Candidate Response — low, continued Examiner comments

Write. an algorithm, using pseudocode, that will perform the same task using-an insertion sort.
arSize. ez 049 :
Flag e TRUE
WHITE Hag.= TRUE

@ The algorithm correctly loops
through the whole year group.
© The candidate writes an

incomplete algorithm that does not
FOR.Shy denl l '}' include statements for sorting.

YearSize =
Sﬁd}’Cﬁ QCOYP!‘Sfu(JQﬂf'f <§(N(’ rghldﬂ?’){"f/ 7WW e candidate does not include
O THSERT Searh SO [Shudent ¢ ScuefSidet] Q e candidat docs notncud

Mark for (b) = 1 out of 6

Total mark awarded =

37

2 outof 8

How the candidate could have improved their answer

* (a) All the factors the candidate gave needed to apply to the use of a sorting algorithm rather than programming in
general. Their answer ‘number of variables’ was incorrect and instead they could have said ‘number of data items
to be sorted’.

¢ (b) The candidate needed to write a complete algorithm. Their comparison was incomplete and needed to be
replaced by a WHILE.. DO loop that checked for every element with a lower score and kept on swapping until the
appropriate position in the Score and Name arrays were found for the elements being checked.

Common mistakes candidates made in this question

* (a) Many candidates stated factors that affected all algorithms, not specifically sorting algorithms.
¢ (b) Some candidates did not check if the indexes of the array elements would go out of range when coding loops.
* (b) Some candidates wrote a bubble sort rather than an insertion sort.
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Question 9

Example Candidate Response — high Examiner comments

9 (a) Describe whatis meant by an imperative (procedural) programming language.

- a——‘&n—i\ s8R el e . Shaw, ¥ ow. do.sAe.e.
Sas " .-6 vl \me\m QoY A9 e plement.. fosie
o - ex §eS nthnde, 55 NRINET..  Lsan. o Dassad. ol... \nasg
¥ o) ® 8 070

121

(b) Describe what is meant by a declarative programming language.
- usﬁ_ﬁ“.éﬂe&u\}.\.’“[&&\..\:‘ﬁmﬁ‘g.&mw.A.P\TSHW..A\/.\.@M-!..:?Q..\\MQ.M....‘.’::‘S{.S!S...........

e, 25 S,
v

- eacovaPES. Inedmet. pralan

Seesh o0, quens

2

(c) Identify the programming paradigm for each.of these program code examples.

Program code example Programming-paradigm

declorotve ~—Poers-

male (john) .
female (ethel) .
parent (john, ethel).

FOR Counter = 1 TO 20
X = X * Counter

Tmpessive —0eP-
NEXT Counter

Start: LDD Counter

INC ACC . S peradive m e

STO Counter

public class Vehicle

private speed;
public Vehicle() T Perative =SS,
: .

speed = 0;
}

“

o The candidate gives examples
that are not asked for in the question
and does not describe what they
mean.

Mark for (a) = 0 out of 2

@ The candidate gives facts and
rules as a description.

Mark for (b) = 1 out of 2

@ The candidate identifies four
paradigms.

Mark for (c) = 4 out of 4

Total mark awarded =
5out of 8

How the candidate could have improved their answer

(a) The candidate needed to make some statements about an imperative programming language rather than the
user of the program or examples of names of imperative programming languages.

(b) The candidate needed to make some statements about a declarative programming language rather than the
user of the program or an example of a name of a declarative programming language. They were awarded one

mark for using facts and rules.

(c) The candidate identified all programming paradigms which was an acceptable answer, as imperative includes
other programming paradigms such as low-level and object-oriented. A better answer would have included low-

level as the third answer and object-oriented as the fourth answer.
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Example Candidate Response — middle Examiner comments

9. (a) Describe-what is meantby an imperative (p! ing language.

o S W\ MO ol

VeV oy Lo Ao e he X covnsena e AN wodklads

ananerd. -

O SzmesMy ANy 2 bees e A £
e i S 4

2
(b) Describe what is meant by a declarative programming language.
YIS WEVS TN km\a:) . R At e
2. edn L e el L e dnden e g
Nl . Sheduesaeditiad.
9 21

. () Identify the programming paradigm for each of these program code examplées.

Program-code example Prdgramm[ng paradigm

male(john) .
female (ethel) .
parent (john, ethel).

deolomeiue.

FOR Counter = 1 TO 20

X = X * Counter ooy e

NEXT Counter

Start: LDD Counter
INC ACC Y
STO Counter

public class Vehicle

: g
private speed;
public Vehicle ()
{

T s e

speed = 0;
)

“

@ The candidate implies that
programming statements are
executed in the order given.

Mark for (a) = 1 out of 2

e The candidate gives information
about the user, not the programming
language.

Mark for (b) = 0 out of 2

e The candidate identifies
acceptable paradigms apart from
the loop.

Mark for (c) = 3 out of 4

Total mark awarded =
4 out of 8

How the candidate could have improved their answer

(a) The candidate needed to give more information about an imperative programming language.
(b) The candidate needed to make some statements about a declarative programming language rather than the

user of the program.

(c) The candidate identified all programming paradigms which was an acceptable answer, as imperative includes
other programming paradigms such as low-level and object-oriented. A better answer would have included low-
level as the third answer and object-oriented as the fourth answer. Identification of the second paradigm should

have been procedural not the programming concept of looping.
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Example Candidate Response — low

9 (a) Describe what is meant by an i

e B Songd. i

Lroc femanits)... o »q:c]m'ﬂm;t ..... condedns:, o k..
?coczdwc&'mjmcl

{0 ees. caslel .. (1)
.oy s .

P 2

(b) Describe \’Nhat is meant by a

o B PG doacioge et dederes

e Vo GOk vrags -

[21

(c) ldentify the programming paradign’w.for each of these program code exavﬁples.

Program code example

" Programming paradigm

™

NEXT Counter {2

male(john) . st 9

female (ethel) . . O\ a9

parent (john, ethel). : * 1

FOR Counter = 1 TO 20 . -
X = X * Counter [D(‘Jf

Start: LDD Counter
INC ACC CL.
STO Counéer

public class Vehicle
{
private speed;
public Vehicle()
{
speed = 0;
}

Ogject wrmtey/ orie?
Pﬁ@r@wf“j

[41

Examiner comments

o The candidate repeats the
question in their answer.

Mark for (a) = 0 out of 2

@ The candidate gives an
incorrect answer. Variables are not
used in a declarative programming
language.

Mark for (b) = 0 out of 2

e The final two programming
paradigms the candidate gives are
correct.

Mark for (c) = 2 out of 4

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

¢ (a) The candidate needed to give some information about an imperative programming language that did not repeat

the question.

¢ (b) The candidate needed to give some correct statements about a declarative programming language. Their
answer was incorrect because variables are not used in a declarative programming language.

¢ (c) The candidate identified the last two programming paradigms correctly. Their identification of the first paradigm
should have been declarative, not the name of a declarative programming language. Their identification of the
second paradigm should have been procedural, not the programming concept of looping.

Common mistakes candidates made in this question
* (a) and (b) Some candidates wrote about users rather than the specific programming languages.

¢ (a), (b) and (c) Some candidates stated the names of programming languages.

¢ (c) Some candidates gave a programming concept, ‘looping’ or ‘iteration’, for some of the programming paradigms.
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