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Example Candidate Responses — Paper 1

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 13

9618 June 2021 Mark Scheme 13

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.

Example Candidate Response — high Examiner comments

1 Anya scans an image into her computer for a school project.
(a) The scanned image is a bitmapped image.

(i) -Complete the following table to describe the two terms about graphics..

Term Description

0 This is not a description of a
he.. smollest.. pledus. _alensesst. .. cn. be... Aan.d............. pixel.

Pixel

T atmecs. ol k. S Destion. . abeutt. . pictute: Q

Eile header 4, Loceut, ‘eolm Leosn

@ The candidate gives a correct

Answers are by real candidates in exam conditions. Examiner comments are
These show you the types of answers for each level. - 121 alongside the answers. These
Discuss and analyse the answers with your learners in explain where and why marks
the classroom to improve their skills. were awarded. This helps you
to interpret the standard of
Cambridge exams so you can
help your learners to refine
their exam technique.

jand a colour depth

How the candidate could have improved their answer

¢ (a) The candidate could have expanded on what they meant by a ‘picture element’.

* (b) The candidate states that it is an image that is compressed, but they could have described the compression of
the pixels of an image rather than the characters of a piece of text.

¢ (c)(ii) The candidate could have included a statement showing explicitly the conversion of denary 15 to binary.

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) Many candidates included a list of examples without any descriptions. Others used examples that were about
any file and not specifically about a graphics file. Where the question gave a context, candidates’ answers needed
to be focussed on the context.

« a(ii) Many candidates multiplied the number of pixels by 8 to calculate the number of bits, but then forgot to
subsequently divide by 8 to get the number of bytes.

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.

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

Example Candidate Responses — Paper 1

Question 1

Example Candidate Response — high Examiner comments

1 Anya scans an image into her computer for a school project.

(a) The scanned image is a bitmapped image.

@iy ~Cbmplete the following table to describe the two terms about graphics,.

Term Description

@ This is not a description of a
| The...amollesh....pietuss. . alenetst.... conn. be...dadn.i............. pixel.

Pixel

File header | . 4alee.... location. ... colour, deph....

e The candidate gives a correct
description, together with an
appropriate example.

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

(i) The image is scanned with an image resolution of 1024 x 512 pixels, and a colour depth

of 8 bits per pixel..
ot ~ ‘Calculate an estimate for the file size, giving your answer in- mebibytes. Show your
working.
Working ... [ XS % & ® — e The can.dldate calculates the
B PUER o3ty 4 number of pixels correctly and uses
the correct divisor.
o ; : Mark for (a)(ii) = 3 out of 3
Answer 0.> bib

Y

3]
(b) The image is compressed using lossless compression.

Dt Identify one method of lossless compression that can be used-to compress the image and
describe how the method Wil Teduce the file size.

Lossless compression method k“M-L@C‘/ bt Soneo i ... SRLAB) o
i ] e @ The question refers to an
Description ... Th.....chameth... ol be.... 380kl .00t ... fillowed O . ; g
image, but the candidate’s answer
byt IS T BEL, refers to text.

EEB.F AR it ke reaireecd 25 EIC 1 A, ..
wm e, \rn_‘ bibs... Da.... kel veed.

Mark for (b) = 1 out of 3

&)
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Example Candidate Response — high, continued Examiner comments

(c) One ofthe co!ours'used‘ln the image has the:hexadecimal-colourcode: 4 {2 . 1&
s B b
- [SXs e [y 0}

#FC238A D B 13 T

Boiv )
< (i) Convertthe hexadecimal code FC into@

Ll gy

P . . . M1

Ly :
(i)  The amount of green in binary is 00100011, This has the denary number 15 added to'it
to create a second colour. CopY e .

Add the denary number 15 to the binafy number 0010001 and give your answer in
“binary. - I STV B AR
i . ER
Petform the addition in binary. Show yourworking. ;530 e
Working (LA
+ 0000111

VOIS TG

Answer (in binary) ....0.2.L1.02[0...............
. [31

- . ML Vi
(iii} Hexadecimal 23 in two’s complement representation i$ 00100011. The denary number
10 needs to bé:subtracted from this vaiue. S 2 1

Subtract the denary. number 10 from the two’s-complement représentation 00200011, .
o RS

woeb § 420
oo b0t Jgive your answer in binary. Show your working.

Ltogod

Ll | o Working Z.40..5....L. LLLO.ALD 0uloonl]

+ 1ltorto
e il
Povotoor

Answer (in binary) ..
[31

£ L
+ » N 2 - . : N qk "5 2 o+
Feisthe amount ofred, 23.is.the:amount'of greenand 84 is thexamoun!.of:{)zlue. in.the'colour. -
. O8NV sy

Mark for (c)(i) = 1 out of 1

e The carry bits are clearly visible.

Mark for (c)(ii) = 3 out of 3

The two’s complement of -10
(negative 10) is seen.

@ The candidate adds the correct
value and the carry bits are clearly
visible.

Mark for (c)(iii) = 3 out of 3

Example Candidate Responses — Paper 1

Example Candidate Response — high, continued Examiner comments

(d) Anya made sure that the image was not subject to any copyright before scanning it.

Describe what is meant by copyright.

6154 {egn/f ‘w“lﬁw‘:ﬁwv"f ﬂwnaﬁ,lul\) a"lf Q... safiwave,

.ﬂ!,wﬁg

12]

9 The candidate refers to the legal
right of ownership.

Mark for (d) = 1 out of 2

Total mark awarded =
13 out of 17

How the candidate could have improved their answer

¢ (a) The candidate could have expanded on what they meant by a ‘picture element’.
* (b) The candidate states that it is an image that is compressed, but they could have described the compression of

the pixels of an image rather than the characters of a piece of text.

¢ (c)(ii) The candidate could have included a statement showing explicitly the conversion of denary 15 to binary.
¢ (c)(iii) The candidate could have shown how the binary value for -10 was calculated in the space given for working,

rather than doing this on the side of the page.

¢ (d) The candidate could have added a second statement to describe what was meant by copyright. There were two

marks available for the question, so two distinct points were required.
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Example Candidate Response — middle Examiner comments

1 Anyascans an image into her computer for a school project.

(a) The scanned image is a bitmapped image.

(i) Complete the following table to describe the twoterms about graphics.

Description

Term o

Pixel | fea... Ol " ar—hre were  of &8 qn

9 HHOY. LLCQQOLIGT. YL, QRO STETEeaT

Qrephics Image

' File

QL8 INaT. . Contan. InE. 1A10NG 77T O

header | .ad@.u7. 108 L7480 L0 L. LXADLLE
1Y pe.Of COMpPredion used

12

The image is. scanned with an image resolution of 1024 x 512 pixels, and.a colour depth

of 8 bits per pixel.
Calcll.ilatev an estimate for 'tI;xe file size, giving your answer in mebibytes. Show your
;(‘\\ob':!"e'-" working: - R o
oo vuteS Working ./NA9E terolyrron = L3y x5(2 . )
t
\o0o™ Fireine..= Refolumdn x COQUT depTh 6
p it > [0 x B2 X FX3 | 512 5
sy T€ Q/z;qumnqx,g K3
e SN VY Y |12
. nswer > : 205 » 1556 = ."‘5”3.6[3]
- [ee0
(b) The image is compressed using lossless compression. ][o;L,

Identify one method of lossless compression that can be used to compress the image and

“describe how the method will reduce the file size. X
———

Lossless fon method B.Y0.z.Len.GIR..8RConNG. (RLE)
DeSCption ... fit il CRRALLENL AAY.. AN GCEQT STIDTS
har have. [oenfical chqgrgerec

ol JTCCe i Fwo ygld €,

me gy volye reprejent the rype of charqoiel

AOOINCC. UL L5 BTN QUDEL.. L LEQEITI0
of fme chargct 6%@ 1]

o The word ‘tiny’ is too vague.

e A file header is not a file.
Mark for (a)(i) = 0 out of 2

e The 3 is not required. The
number of pixels is already
multiplied by the number of bits
needed for each one.

o The divisor is correct.
Mark for (a)(ii) = 1 out of 3

@ The question refers to an
image, but the candidate refers to
characters.

@ The candidate is awarded the
second mark under the error carried
forward rule.

Mark for (b) = 2 out of 3

Example Ca

date Response — middle, continued

(c) One of the colours used in‘the image has the hexadecimal-colour. code:

#FC238A

,@s the amount of fed; 23'is the amount of green.and 84S the amount of blue in the colour.

(i} Convert the hexadecimal code FC into denary.

¢

oSS Q5. . i

. 16 42l .
(ii) The amount of green in binary is 0010?011. This has the denary number 15 added to it

(iti)

to create a second colour. 2

Add the denary number 15 to the binary number 00100011 and give your answer in

binary. (26 ek § Y2l

Perform the addition in binary. Show your working. ® o oo 1 LI

Working ....c20Metl1S 0 to binaty = eoocoe (11| Y

SNRARIN <)

Qe Ll 21.%

+ oolo ool |

00Illp o0l O

&
Answer (in binary).,....c.?..g H 00[0

31

ion is 00100011. The denary number

t imal 23 in two’s cc repra
10 needs to be subtracted from.-this value.

Subtract the derary number 10 from the two's

P 00100011.
: g9 _
Give your answer in binary. Show your working. ©ooo 010

convert 10 wmto BIOATY = G600 O lOlOe
10
geeec+eto  00lg @il |
- 0000 |o|0@

0o0l00p0|

Working

Answer (in binary) OQ‘OOOO.’. m

Example Candidate Responses — Paper 1

Examiner comments

Mark for (c)(i) = 1 out of 1

@ The candidate clearly labels the
conversion of 15 to binary.

e The carry bits are clearly seen.
Mark for (c)(ii) = 3 out of 3

© The conversion of 10 to binary
is clear.

@ The candidate uses the method
of direct subtraction and the carry
bits are clear.

m The candidate’s answer is
incorrect.

Mark for (c)(iii) = 2 out of 3
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Example Candidate Response — middle, continued Examiner comments

(d) Anya made sure that the:image was'hot'subject to any. copyright before:scanning it:
Describe what is meant by copyright.

FOHECIUGH. pfopgrg(;l' aaht. @ -
ae

a9, progcamiand. maay.mace.
B.25..Caongt. be. copled, or aciion 099
be.raken. becayre .4 coorigeed qo @

picacy @

oq.. e

Tatetee

7012111'»1/
(ﬂ & Y 2 \ " & Lf',v g .I
oo U o 0 9

o000 111l

0010 ool oopo 111

goto ! (X% @\ fol 00 Lo.
/2f ,-1[!'/'. 22 .1 & u ’ 2 \
! [ 1 41 0.0
n 8 o ND"«IO : : .
B ,g ' /j: + & 985+ frl)
4 E "I duf = 252
Is & P
T 252
: 2by
+ 14 _
245

The candidate identifies the
right to intellectual property.

@ ‘Action can be taken’ is not
enough.

Mark for (d) = 1 out of 2

Total mark awarded =
10 out of 17

Example Candidate Response — low

1

Anya scans an image into her computer for a school project.

(a) The scanned image is a bitmapped image.

(i) Complete the following table to describe the two terms about graphics.

Term ) ) * Descri ption

. The Swallest. it F¥eet thoat Coawn 1e bresent. ca\a!s.q

Pixel Pisel..San.be.in it ferent. vasic.. colors Toform. otwer

co\oXs.

Eile headler 15 o process.cto check whnetwner an Ywiage

Fileheader | 1s.. Qc.cuy.ote.

How the candidate could have improved their answer

¢ (@) The candidate could have given more consideration to the terms used in the description.
* (b) The candidate stated that it was an image that was compressed, but they needed to describe the compression

of the pixels of an image rather than the characters of a piece of text.

« (c)(iii) The candidate needed to take more care in their subtraction, however their method was correct.
¢ (d) The candidate made two points, but their second point could be more precise.

sy

[21

(i) The image is scanned with an image resolution of 1024 x 512 pixels, and a tolour depth

of 8 bits per pixel.

Calculaté an estimate for the file size, giving your answer in mebibytes. Show your

working. .
2
Working ... ¥ile. Size 21024851253 .2 2\\,(2!0,(239

e

28
e Mebibytes

. -\
Answer e ZEAE

(b) The image is compressed using lossless compression.

3]

Identify one method of lossless compression that can be used to compress the image and

describe how the method will reduce the file size.

cetor
ion method ... Sttty Compression .

Lossless compl

Description . Lossiess._compressien. means there Wit be wg decta loss

before and after) 0 Inaage nil) loe Bhe Same ywhen it clecompressed .

Colox | compression. COMNts. The anaewdl ot Sow colars ta the

lnage  acownortiy, T vnake Syce. the imiade e nmaaing “the Sawe

When dlecompiessing .
]

]

Example Candidate Responses — Paper 1

Examiner comments

@ The candidate gives a
description of a pixel.

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

e The number of pixels is
incorrect and the candidate does not
show a divisor.

Mark for (a)(ii) = 0 out of 3

@ The candidate gives a
description of lossless compression,
not a description of a method

of accomplishing lossless
compression.

Mark for (b) = 0 out of 3
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Example Candidate Response — low, continued

(c) One of the colours used in the image-has the hexadecimal.colour-code: -
#FC238A
FC is the amount of red, 23'is the amount of green and 82 is the amount of blue in the colour.

I <
" (i) Convert the hexadecimal code FC into denary. B :

i m

(i) The amount of green in binary is 001.00011. This has the denary number 15 added to it
to create a second colour. 8693 Ry

Add the denary number 15 to the binary number 00100011 and give your answer in
binary.

Perform the addition in binary. Show your working.

Working ....%%... 0019004} = \471 20735

S350 @

$0= 60110010

Answer (in binary) ..,.92..‘.\.45’.9.\,9....@.....
3

(iii) Hexadecimal 23 in two's complement representation is 00100011. The denary number
10 needs to be subtracted from this value.

Subtract the denary number 10 from the two’s complement representation 00100011.

Give your answer in binary. Show your working.

Working 10.3.6.0.001.010.

00looot)

< 0o000{010 o
hﬂlﬂl(nl‘ K

Answer {in binary)..8.080\ et
B3

Examiner comments

Mark for (c)(i) = 1 out of 1

@ The candidate shows a denary
calculation method but the question
asks for a binary calculation.

© The answer is correct binary.
Mark for (c)(ii) = 1 out of 3

e The candidate’s conversion of
denary 10 to binary is correct.

@ The candidate adds the value
instead of subtracting it.

Mark for (c)(iii) = 1 out of 3

Example Candidate Responses — Paper 1

Example Candidate Response — low, continued Examiner comments

(d) Anya made sure that the-image was not subjéct to any copyright before scanning it.

Describe what is meant by copyright. . o
e The candidate’s first statement

Copuriqut 15 when the Twage. 1S ontheized oy, e lonas —to Rriyate, is too vague to be awarded marks

1A Inege 15 0 SOPAIANE ) Anya. mavmsk ook fer. v ozl

.. benaiior s
ek Any el e

© The candidate identifies the
legal right of redress and is awarded
@l a mark.

Mark for (d) = 1 out of 2

illegal. W9

Total mark awarded =
5 out of 17

How the candidate could have improved their answer

(b) The candidate needed to describe a recognised method of lossless compression.
(c)(ii) The candidate needed to ensure that they followed the instructions in the question.

Common mistakes candidates made in this question

(a)(i) Many candidates included a list of examples without any descriptions. Others used examples that were about
any file and not specifically about a graphics file. Where the question gave a context, candidates’ answers needed
to be focussed on the context.

(a)(ii) Many candidates multiplied the number of pixels by 8 to calculate the number of bits, but then forgot to
subsequently divide by 8 to get the number of bytes.

(b) Candidates referred to characters when the question asked about an image. Where the question gave a
context, candidates’ answers needed to be focussed on the context.

(c)(i) Some candidates gave the answer in binary instead of denary.
(c)(ii) and (c)(iii) Some candidates did not make their working obvious. Carry bits needed to be clearly visible.

(d) Many candidates described how copyright could be broken, for example, by plagiarism, rather than stating that
copyright gave protection against plagiarism.
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Question 2 Example Candidate Response — middle Examiner comments

2. Bingwen's computer comes:with.an:Operating. System-and utility software.
a A a (a) Draw one line from each utility software to its corfect description.
Example Candidate Response — high Examiner comments . o ;
Utility software Description- *
2 Bingwen'’s computer comes with an Operating System and utility software. S - ! ¥ — = -
" - p - : - : . Scans softwai')e for errors and repairs' the
(a) Draw one line from each utility software to its correct description. N “problems
Utility software Description . B A
. . . " Moves parts-of filés so that each file is
Scans software fc d repairs the . Disk.fc e o ; o
0 problems ere forertors andep o The candidate matches all . Disk formatter -+ | ol
: four utility programs to their correct ) : T
descriptions. - 1. - T
Disk formatter Moves pats of files so that each file is Mark for (a) = 4 out of 4 0 Defragmentation ; g:;:iza copy of data thatis-no'longer o The candidate links three of
contiguous in memory [ R the utility programs to their correct
descriptions.
Defragmentation i‘?;f:ja copy of data that is no longer . Back-up: Sets up a disk so it is ready to store files
Back-up Sets up a disk so it is ready to store files e Disk repair : * Scans for errors in a‘disk'and corrects them | e Disk repair scans for errors on a
. . disk, not errors in software.
- — Mark for (a) = 3 out of 4
Creates a copy of data in case the original is
Disk repair Scans for errors in a disk and corrects them e The candidate gives three Jost
correct management tasks, but - T Tl
; device management and resource § . o
Creat £ data i the original i t th K (b) Identify four key management tasks that the Operating System will perform.
reates a copy of data in case the original is management are the same marl - P . .
lost f 9 1 —T"WT /ﬂﬂf P/A‘f WWQW
point so both cannot be awarded a :
] mark. 2 [0 ces Wﬁﬁg o .. y
(b) Identify four key management tasks that the Operating System will perform. Mark for (b) = 3 out of 4 5 Slorafe  faidge henf- - . @ ‘Storage management’ is not
1. Ressene  manaygmen t 4 _Harotvmr@/ Whaje)mnrf_. . precise enough for the candidate
o Musonty  tomasement ’ ) . 41 | to be awarded the mark for file
management.
3 D&v‘ue manddmen F 9
Sewely  mensggmen t Total mark awarded = Mark for (b) = 3 out of 4
4
[41 7 out of 8
How the candidate could have improved their answer Total mark awarded =
(b) The candidate could have given a fourth different management task. 6 out of 8

How the candidate could have improved their answer

(a) The candidate needed to read the descriptions carefully and pick up the subtle difference between scanning
software and scanning a disk.
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Example Candidate Response — low Examiner comments Question 3

2 Bingwen’s computér comes with an Operating System and utility software.

(a) Draw one line from each utility software to its correct description.

Example Candidate Response — high Examiner comments

Utility software Description

3 A processor has one general purpose register, the Accumulator (ACC), and several special

Scans software for errors and repairs the purpose registers.

/ problems

(a) Complete the following description of the role of the registers in the fetch-execute cycle by
writing the missing registers.

y file i
Disk formatter m%gﬁgi:?no;?::wo that each file b The P"oafﬂw Pm,\‘;mm ﬁouw{?/r holds the address of the next instruction
~ o 0 There i nfusion between to be loaded. This address is sent to the MI\‘}IRA({“%SM.&\‘S& .
‘ ere Is confusion between a dodarefister @ The candidate correctly
‘ disk formatter and defragmentation The Memary. dea.. Mofs holds the data fetched from this address. W )
Defragmentation Creates a copy of data that is rio longer o h N R identifies four registers.
9 required B and the candidate’s answers are This data is sent to the 4 ﬁo*h‘lw f-"éw unif. . and the Control Unit
] reversed. decodes the instruction’s opcode. e This is nF’t a re.QISter' ALU .
% stands for Arithmetic and Logic Unit.
. The Pro“ijtm Congter is ir
Back- X I it . 5 =
e ack-up Sets up a disk so it is ready to store files e The candidate matches back-up [5] Mark for (a) = 4 out of 5
- - to the correct descri ption, (b) The following table shows part of the instruction set for a processor. The: processor has one
i general purpose register, the Accumutator (ACC), and an Index Register (IX).
o © Disk repair scans a disk for ;
e Disk repair Scans for errors in a disk and corrects them | Instruction X
errors, it does not scan software. Explanation
_ Opcode Operand
Mark for (a) = 1 out of 4 DM | #n Immediate addressing. Load the number n to ACG
Creates a copy of data in case the original is 1DD | <address> | Direct addressing. Load the contents of the location at the éiven address to ACC
lost Indirect addressing: The address to be used is at the given address. Load the
LDI | <address> contents of this second address to ACC
14] 10X | <address> | Indexed addressing. Form the address from <address> + the contents of the
by Identify f K  tasks that the O fing Syat ill perf Index Register. Copy the contents of this calculated address to ACC
form. B
(b) Identity l:)l;\l:\:v)(;:;r‘\;geirtnen asks that the perating System will pe LDR | #n Immediate addressing. Load the number n to IX
1.5 e MOV | <register> | Move the contents of the accumulator to the given registérv(lx)
2. Seewtd, Mananewment o The last two answers are not STO | <address> | Store contents of ACC at the given address
3 .5yotewt Wionagewmwent- enough for the candidate to be ADD | <address> | Add the contents of the given address to the ACC
- INC | < ister> [ Add 1tot tents of th ister (ACC or IX]
o awarded any marks. register: o the contents of the register (; or IX)
4 bota  wangoewont - » CMP | <address> Compare the contents of ACC with the contents of <address>
[41 Mark for (b) = 2 out of 4 JPE | <address> | Following a compare instruction, jump to <address> if the compare was True

JPN | <address> Following a compare instruction, jump to <address> if the compare was False

JMP | <address> | Jump to the given address

ouT Output to the screen the character whose ASCII value is stored in ACC
Total mark awarded = n
END Return control to the operating system
3outof8 Y - - -
1| #n its in ACC are shifted logically n places to the left. Zeros are introduced on
the right hand end
. . . . . Bits in ACC hifted logicall I to the right. introd
Common mistakes candidates made in this question TSR | #n e et rancana T ogieallyn places o the rght. Zetos aro nfroduced on
+ (a) Some candidates mismatched ‘disk repair’ with it's description. Candidates needed to read the descriptions sadaress> can be an absolulo address or a symbolic address

# denotes a denary number, e.g. #123

carefully.
* (b) Many candidates gave answers that could not be mapped to any of the mark points.
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Example Candidate Responses — Paper 1

Example Candidate Response — high, continued Examiner comments

The current contents of the main memory and selécted values from the ASCII character set
are shown.

Address  Instruction ASCII code table (selected codes only)

200 | LDD 365 ASCHl code Character
201 | CMP 366 €5 A
202 | JPE 209 66 B
203 | INC ACC : 67 C
204 | STO 365 68 . D
205 | MOV IX

206 | LDX 365

207 | oUT

208 [ Jup 200

209 | END

Complete the trace table for the program currently i main memory:

Memory address

address Ace 365 | 366 | 367 | 368 | outee
1 3 65 | 66 0
Y- |
203 ot >
204 2
207 Pl
2o0b | 43
do7 | 3 )
200 2
%o.é 13
Yo4 3
203 - 4%

206 Aé : .
2o ‘2O
doo | 3

sof

il

e The candidate should not
include quotation marks on output.

e The candidate is awarded the
mark under the error carried forward
rule.

Mark for (b) = 5 out of 6

&

(¢) (i) The Accumulator currently contains the binary number: o

'
Write the contents of \the Accumulator after the processor has executed the following
instruction:

9] 1 0

1

1‘0

LSL #2

L el Te o],

M

(i) The Acdliitlatorcurently Sontairts the bindry number:1 47+ ¥

0 1 1 0

Identify the mathematical operation that the following instruction will perform on the
contents of the accumulator.

° LSR #3

D.w:‘s\‘ok by &

1

Example Candidate Responses — Paper 1

Example Candidate Response — high, continued Examiner comments

Mark for (c)(i) = 1 out of 1

Mark for (c)(ii) = 1 out of 1

Total mark awarded =
11 out of 13
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Example Candidate Responses — Paper 1 Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments Example Candidate Response — middle, continued Examiner comments

3 A processor has one general purpose register, the Accumulator (ACC), and several special

The current contents of the:main memory and. selected values from the. ASCIi character set
purpose registers.

are shown.
(a) Co_r!-\p!ete the following description of the role of the registers in the fetch-execute cycle by Address  Instruction ASCII code table (selected codes only)
writing the missing regfsters. 200 [LDD 365 ASClI code Character
201 | CMP 366 65 A
The .. Odd-l‘% holds the address of the next instruction 202 | JPE 209 66 B
: The candidate’s first two i
to be loaded. This address is sent to the M&mr}(dofm Y%Mﬂ\ o X 203 | INC ACC L9 ¢
answers are incorrect. 204 | STO 365 68 ! D
The mevay ..... dmr%w holds the data fetched from this address. 205 | MoV 1x j
This data is sent to the e hstivehon and the Control Unit Mark for (a) =3outof5 206 | LDX 369
207 | our |
decodes the instruction’s opcode. 208 | JMP 200 .
209 [ END v
The ..... im&mcw@r s incremented.
g -/
(b) The following table shows: part.of the instruction-set for-a processor: The processor has one
general purpose register, the Accumulator (ACC), and-an index Register (IX).© - - ) 3651
. - : . 3663
Instruction . - . . 367 | 65
+ 4 — W Explanation
Opcode | - Operand 368 | 66
I LDM | #n -| Immediate addreséing. Load the number n to ACC ) ) [0
LDD | <address> Direct addfessing. Load the contents of the location at the given address to ACC Complete the trace table+for the program-currently:in main memory.
Indirect-addressing: The address to be used:is at the given address. Load the
DT | <address> | contents of this second address to ACC ) i - Wemory address
Indexed addressing. Form the address from <address> + the contents of the . ddress Acc IX Output
I'_'DX <address> Index Register: Copy the contents.of this calculated address to ACC @ S . 365 366 367 368
_LDR | #n . Immediate addressing. Load the numbernto IX ) 1 [ 3 65 | 66 0
MOV | <register> | Move the contents of the accumulator to the given-register (IX) E 7_0 9 I
STO | <address> | Store contents of ACC at the given address i i
g , 0] ) @ The instruction at address 201
ADD | <address> Add the contents of the given address to the ACC - - - . ‘ " insti i dd
< E Instruction an oes
INC | <register> | Add 1 to the contents of the register (ACC or IX) } 202 i IS .a compare
CMP | <address> Compare the-contents of ACC with the contents of <address> o 2 | not produce any OUtPUt'
JPE | <address> Following a compare instruction, jump to <address> ffthe bompare was True 2 O‘{- 2
JEN | <address> Following a compare instruction, jump to <address> if the compare was False
JMP | <address> | Jump to the given address i 20857 | X - 2.
ouT QOutput to the screen the character whose ASCII value is stored in ACC )O'é- 63’ i
END Return control to the operating system ) 201 : A .
n - o = .
Bits in ACC are shifted logically-n places to the left. Zeros are introduced on -
LSE{#n liheright hand end ] i 208 | 2.
y Bits in ACC are shifted logically n places to the right. Zeros are introduced on 2900 2.
LS| #n the left hand énd < )
J ; : 20l |Fyse |© @ The error carried forward rule
<address> can be an absolute address or a symbolic address = =
# denotes a denary number, e.g. #123 } 202 does not apply here.
20| 3
204 3 o
208 | 2
20 | bb- . .
207 B.
0%
200 | 3
29| 1 lrve. ) )
20 P 1@ @ The END instruction at address
- Lt
’ 209 does not produce any output.
Mark for (b) = 3 out of 6

161
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued

(¢) (i) The Accumulator currently contains the binary number:

1 0 0

3

Write the contents of the Accumulator after the processor has executed the following

instruction:
LSL #2
Ll de L d=fifolo]
) W 1
(i) The Accumulator currently mntéinslhebinaryﬁumber: I . N
pal ’
0 1o 1| o 1| ="

0‘1

1
Identify the maﬂ?ematicapopera%n lhaa the following in’struct%n will perform on the
contents of the accumulator.

LSR #3
A 4?

01

Examiner comments

Mark for (c)(i) = 1 out of 1

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

Total mark awarded =
7 out of 13

How the candidate could have improved their answer

(b) The candidate needed to leave the OUTPUT column solely for the results of the OUT instruction.

23

Example Candidate Response — low

3 A processor has one general purpose register, the Accumulator (ACC), and several. special
purpose registers.

(a) Complete the following description of the role of the registers in the fetch-execute cycle by
writing the missing registers.

The ......dacteesbmes. PO o

to be loaded. This address is sent to the & FR.rU

holds the address of the next instruction

The Adekvess. bas. holds the data fetched from this address.

This data is sent to the A letoy. and the Control Unit
decodes the instruction's opcode: e
The fexeden. Blas. isi
s}
(b) The foliowing table shows part of the i ion set for has one

ap The p
general purpose register, the Accumulator (ACC), and an Index Register (IX).

Instruction
Explanation

Opcode Operand

LDM | #n Immediate addressing. L.oad the number n to ACC

LDD | <address> | Direct addressing. Load the contents of the location at the given address to ACC

Indirect addressing: The address to be used is at the given address. Load the

DT | <address> | contents of this second address to ACC

Indexed addressing. Form the address from <address> + the contents of the

LDX | <address> Index Register. Copy the contents of this calculated address to ACC

LDR | #n Immediate addressing. Load the number n to IX

MOV | <register> | Move the contents of the accumulator to the given register (1X)

STO | <address> | Store contents of ACC at the given address

ADD | <address> | Add the contents of the given address to the ACC

INC | <register> | Add 1 to the contents of the register (ACC or IX)

CMP | <address> | Compare the contents of ACC with the contents of <address>

JPE | <address> | Following a compare instruction, jump to <address> if the compare was True

JPN | <address> | Following a compare instruction, jump to <address> if the compare was False

JMP | <address> Jump to the given address

ouT Output to the screen the character whose ASCI| value is stored in ACC

END Return control to the operating system

Bits in ACC are shifted logically n places to the left. Zeros are introduced on

LST | #0 the right hand end

Bits in ACC are shifted logically n places to the right. Zeros are introduced on

LSR | #n the left hand end

<address> can be an absolute address or a symbolic address
# denotes a denary number, e.g. #123

Example Candidate Responses — Paper 1

Examiner comments

@ The candidate gives the correct
abbreviation which is accepted as
an answer.

@ The last four answers the
candidate gives are not registers.

Mark for (a) = 1 out of 5
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Example Candidate Responses — Paper 1

Example Candidate Response — low, continued

The current contents of the main memory and selected values from the ASCII character set

are shown.

Address Instruction
200 | LDD 365
201 | CMP 366
202 | JPE 209
203 | INC ACC
204 | 870 365
205 | MOV IX
206 | LDX 365
207 | oUT ]
208 | Mp 200
209 | END

ASCI code table (selected codes only)}

ASCII code

. Character

65

A

66

67

B
C
D

68

Complete the trace table for the program currently in main memory.

Memory address

ACC

address 365 366

367

Output.

1 3

65

66 0

!

¢
©
NV g o

204

<~

20k

20b. i

201 |

»q |

6]

Examiner comments

@ The first instruction is correctly
executed.

@ The candidate incorrectly enters
a zero into the ACC when the value
does not change.

Mark for (b) = 1 out of 6

Example Candidate Responses — Paper 1

Example Candidate Response — low, continued Examiner comments

(c) ti) The Accumulator currently contains the binarynumber:

R

Write the contents of the Accumulator after the ‘processor has executed the following
instruction:

2 0

1]

LSL #2 )
L“"""‘O'f"w
; i Mark for (c)(i) = 1 out of 1
(ii) The Accumulator currently contains-the binary. numﬁer:
ol o |1 ]1|o| 1|01

© The candidate describes the
instruction instead of stating the

Identify . the ‘mathematical operation that the: following instruction will perform on the
cohtents:of the accumulator.

. LSR #3 mathematical operation performed.
BiL.i0. 2. ACC. QR Sheft L0g Ly ,?| kg SR Mark for (c)(ii) =0 outof1
T o0 B (5., B} . T, Fhyee. it acked nfochead pu®. 1]

80i1's ococoliv
Total mark awarded =
3 outof 13

25

How the candidate could have improved their answer

(b) The candidate should not have made an entry to the ACC when an instruction did not change its value.

Common mistakes candidates made in this question

(a) The command line in the question asked that the ‘missing registers’ were written into the spaces. Many
candidates gave components that were not registers.

(b) Some candidates used quotation marks on the output and others included END in the output when the
instruction in address 209 was executed.
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Example Candidate Responses — Paper 1

Question 4

Example Candidate Response — high Examiner comments

4 Melinda and-her friends sef up a:peer-to:peer network between their computers to share data.
(a) Describe the'key features of'a péer-to-peer-network, 0
Tastead  of [‘*W‘") « (ol S all e nolo ot (meetd o
ek otr Fhomh o bt donfigis  Tn o acsle a
e C Melinhn o pamgle) ooy both b oid popgrerng (a:g:g Kf/) *

Sty 1 dowed  Vhle SR aquts Aun b pas, Dt ;JM et f T Gl o th ﬁwk e
& elnde @t m-m I
(B) Describe two.drawbacks to Melinda and her friends of using a peef-to-peer network.

s Verw paw - to agk heoltdd | sad mi.u.ﬂ cle ok Gl W Hy e
Yo, 6 placg Tt 1y ol pw "Ll ﬂ" e bk H"""‘*

. 5""’“ L N T berage
’ﬁm.‘ S Ao Jecuddy. Gt doge bj the /|L~[- wock.

o Af o ndp [ A(,Inlu'@ul {ails ‘H\: Wes 4o mgH nd b o
e G dowa loady o e, The o beaws oyn ,.,,4( colams, pet of 4
o Al of o wer be gl (i) obtt baddth, Th Akt

(0« bl bl o b ehcondun
f S AP S @
S b dowleh .

(c) Melinda connects her Iaptop to the internet through her router.

(i) Tick (v) one box in each, row to identify whether the task is perfomed by the router or

o The candidate recognises that
there being no central server is
equivalent to all computers being of
equal status.

9 The candidate gives a good
description which matches the
second mark point about each
computer providing access to
resources.

Mark for (a) = 2 out of 2

© The candidate identifies
reduced security as a drawback and
they make a good supporting point,
so they are awarded the second
mark.

o The computer failing matches
the last mark point and the
candidate makes a good supporting
statement.

not.
Task ‘Performed 'l;y Not‘ perfovrmed Mark for (b) =4 outof 4
i . router by router

Receives packets from devices ) v

Finds the IP address of a Uniform Resourc_e Locator (URL) /

Directs each packet to all devices attached to it B /

Stores the IP and/or MAC address of all devices attached o it /

[2] Mark for (c)(i) = 1 out of 2
27

Example Candidate Responses — Paper 1

Example Candidate Response — high, continued Examiner comments

(i) Melinda mainly uses the internet to watch. films and play computer games.

Tick (v) one box to identify whether Melinda should connect to the router using a wired
or wireless network and justify your choice.

Wired I e
|

Wireless

A wid  tonnectio allovs legs witefiria <, & motatars

L\W “(,,A,.\h,\ Comectio Tl w Lw#«mﬁx ,;,J unggectdl umhh“’i"'}‘e
fomecton Hso - llort oen tor [Pt bud uidth ety Mol & “’"“’7"%@
‘ys)\-ns‘flnullvl asmy & wnd tectos s il as Takes Jurt o

Mot alli Gy (18) to Aot rode to S done . H afyum

Lo o gl ad ’1’|~1,- %V""l metds - ot ,i{[)v Pocg et ,%”’“'3 @l
Kspaflr dowa - of Mt gettuy heldel
(d) Melinda sends emails from her webmail account (email-account accessed through a website).

Explain-whether Melinda is u§[ng the'internét, or the World Wide Web (WWW), or both.
e Meidy oy wsndy beth . ficdinda cunedly  wsiny the tctond (L fuge

Lifedude # ombe ofdk wi ) to Guay w Wwatd Wil Weh €
A oy clltn of ol 1 ””4!?“1‘1 it 1o H TMI/MM,: R
(ontany wm  eral g, ‘% b g oma| o P Wiy Fhegh
The wloaet, 22 The wlond o, WPITP procdy 0 whoms - Whit! degos e

HTTP o }Ws protoccls. @

[3

e The candidate’s answers match
the type of network indicated.

@ The candidate maps less
interference to a more stable
connection.

0 The candidate maps preventing
buffering to fewer delays.

e The candidate identifies greater
bandwidth as a justification for a
wired network.

Mark for (c)(ii) = 3 out of 3
Q The candidate correctly
identifies that Melinda is using both.

@ The candidate gives no
explanation of how the Internet and
the World Wide Web are used to
send the email.

Mark for (d) = 1 out of 3

Total mark awarded =
11 out of 14

How the candidate could have improved their answer

(d) The candidate could have applied their knowledge about the Internet and the World Wide Web to the sending of an

email.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

4 Melinda and:her friends set up a peer-to-peer network between. their computers to share data.

(a) Describe the Key features of:a-peer-to-peér network.

AL venbersof Hhe retwack at@.....mmzdmf.ﬁiq..g.....
ollor..nd...e...considered. equals. Each. peen has.
00tess. ez..“sgﬁfwm.md.phfa,.a[(e.m@"p

Ko, shine, funclons.. ond Infornation @ T

(b) Describe two drawbacks to Melinda and her friends.of using a peer-to-peer network.
o-pec.nekwork-. becomes. harder fo. 0aG8.....c.ccc
1 poecs Hatar adled
is.less...secctre. Onc 0085
. of... alicions...ctloc ke, on ofha:
peees, eata'y.In oy volicsons. coffuare. iote
Fhe. refuerk. e V ”

(c) Melinda connects her laptop to the internet through her router.

(i) Tick (v) one box in each row to identify whether the task is performed by the router or
not.

Parmed | Neseomed
Receives packets from devices v
Finds the IP address of a Uniform Resource Locator (URL) . 7/
Directs each packet to all devices attached to it i \/
Stores the IP and/or MAC address of all devices attached to it ‘/

[2]

@

o The candidate is awarded the
mark for their comments that all
computers are of equal status.

@ This statement is equivalent
to computers communicating and
sharing resources.

Mark for (a) = 2 out of 2

e ‘Harder to manage’ is not
enough to be awarded a mark.
The word ‘harder’ does not match
to difficult. It only shows it is more
complex to manage as the number
of computers increases. It could,
however, still be simple to manage.

o The candidate identifies
reduced security as a drawback,
but their supporting statement is not
enough to be awarded the second
mark.

Mark for (b) = 1 out of 4

Mark for (c)(i) = 1 out of 2
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments

(i)). Melinda:mainly uses the internet to watch films and:play-computer games:

Tick (+) one box to identify-whether Melinda should connect to.the router using a-wired
or wireless network and justify your choice.

A

|

! Justification Wmd'{"‘ql@lﬁé&i\ﬁhl‘SMFMd[IgQLS{?fH‘Qn ...........................
.we;[es,s,.:fmm.tsalang,.@&..ml.[mlrg...dafa o be Smederred

© vove. ichly... Wised onsmtsion. 15, alip. e fable_ard seliable. .

Yhon,wieeloss. Fransiiceion, e whroless Yronmicsion .onal

mogheti.... waves. and

13]

{d) Melindasends emails ffom her webmail-account (email account accessed through a website).

Explain whether Melinda is using the internet, or the World Wide Web (WWW), orboth.

MQ\"\AGWS""‘(WW\AW‘ALW"-‘) Yo 0oy ha wel)mu:l
AI}.\a..AWMA,,Jl\.[fclai.k?.(.el..l.‘s...o.l.\b.4..pmf.,.0£..‘.H!g..Jﬂ.f‘&e‘n.In{yne{).......................
and 5w made_up 2F o banch o€ es. servers Thug, sh....
0 25 Ubagy. hoth. fhe. dnfernek....ond.the.. World Wide. W ..o
p [3]

6 The candidate makes three
appropriate points and they match
the choice of network.

Mark for (c)(ii) = 3 out of 3

@ The candidate does not explain
how the Internet and the World Wide
Web are used to send the email.

The candidate is correct to
identify that both are used.

Mark for (d) = 1 out of 3

Total mark awarded =
8 out of 14

How the candidate could have improved their answer

* (b) The candidate needed to state a second drawback to the use of a peer-to-peer network and make sure that the

supporting statements were complete.

¢ (d) The candidate needed to explain how the Internet and the World Wide Web are used when sending the email.
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Example Candidate Responses — Paper 1

Example Candidate Response — low

4 Melinda and-her friends set up a peer-to-peer network between their computers to share data.
(a) Describe the key features of a peer-to-peer network. o
&d\mmpm%bmact%&%rmrﬁ"\/dﬁzﬂ ........
Ko, Ye...t5. cosven. For....o.how...compiter. o gon..n. .

21

(b) Describe two drawbacks to Melinda and her frignds-of using a peer-to-peer network.
T 5. P

lveer o lpeer hebork.

.lxsm:‘..zgwb/v.

Joss

4]
(¢) Melinda.connects her laptop to the internet through her router.

(i) Tick (v) one box in each row to identify whether the task is performed by the router or
not.

Examiner comments

@ The candidate is awarded the
first mark point.

e The candidate does not give
a description of a feature of the
network.

Mark for (a) = 1 out of 2

e The candidate identifies
two drawbacks, but they give no
supporting statements.

Mark for (b) = 2 out of 4

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

Paremasoy | Neppartomod
Receives packets from devices ] v
Finds the IP address of a Uniform Resource Locator (URL) v
Directs each packet to all devices attached to it \4 X
Stores the IP and/or MAC address of all devices attached to it ) %
2]
31

Example Candidate Response — low, continued

(ii): Melinda mainly uses the internet to-watch films and play computer games.

Tick (/) one box to identify. whether Melinda should connect to the touter using a wired
or wireless network and justify your choice.

Wired v
Wireless

Justfication ...Se2....h......... thd,,.ﬁ n\s . ﬂA)I mmruhaf

O st pnduvion._0v e Apsle_tode. oty
wam,,.,\../ndmu e wal..netvets...bos... fike- opia....
whch..Jvs. 90d lmiwdd« Prenly..... 2. doesith. heed... opeer
Hooar, b be. s OO osea{ Foom.... Hhe.. v mm e
sipal....rey. .. W&'Pmc& .. enaon.... 1% oo be "0

(d) Melinda sends emails from her webmail account (email account accessed through a website).

Explain'whether Melinda is using the internet, or the World Wide Web (WWW), orboth.

(6 TN w’ms}ﬂm .......
enaily, She....ops... R.... \ish. V\M 6. HTIR
vxﬁl% e &W@&MSW o W Maeoer, . -t};w fw
..Canechn.. beteen,.her:...ond.
w&TCP/lPPMM

ot dM(MPnSth A Tuttrg . &

Example Candidate Responses — Paper 1

Examiner comments

e ‘The transfer rate is important’
is not enough. However, the next
sentence matches the choice

of network and maps and the
candidate is awarded the first mark
point.

e The candidate’s statement
about a wireless network does not
match the choice they make.

Mark for (c)(ii) = 1 out of 3

@ The candidate identifies the use
of both.

o The candidate understands that
a connection is needed to send the
email and that a connection is a
characteristic of the Internet. This is
just enough to be awarded a mark.

Mark for (d) = 2 out of 3

Total mark awarded =
6 out of 14

How the candidate could have improved their answer

¢ (a) The candidate needed to include a second feature of a peer-to-peer network.

* (b) The candidate could have included some supporting statements for the two drawbacks they identified.
¢ (c)(ii) The candidate needed to apply all the statements to the chosen network (wired).

¢ (d) The candidate could have stated how the World Wide Web is used when sending the email.

Common mistakes candidates made in this question

¢ (a) Many candidates gave answers that applied to many other networks and not specifically to a peer-to-peer
network. Some described the BitTorrent protocol rather than a network or confused a peer-to-peer network with a

mesh topology.

¢ (b) Some candidates stated one or two drawbacks, but then did not include any supporting statements. There were
four marks available for two answers, so each answer needed an identification and a supporting statement.

* (c)(ii) Some candidates’ justification did not match their choice of network.

¢ (d) Many candidates wrote what was meant by the Internet and the World Wide Web, but did not answer the

question of how they were used in the sending of the email.
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Example Candidate Responses — Paper 1

Question 5

Example Candidate Response — high Examiner comments

§ Kiara has a washing machine and a reiﬂge\ra_mr.
(a) Shehasan erghi:lﬁiiyge_nmher washing-machine.
Describe what is meant by an embedded system, using the washing machine as an example.
.o syt sheh perBims. o speaB ek, il stophs, 8
IS e 41.(5..mh&km\;..mauhﬁ.,x\mas\mm.g\*.“.“..
=L \E‘*’\Gtﬁbj \y&\l\j oY 0?? :

[2]

(b) The washing machine’s embedded system makes use of both- Random Access Memory
(RAM) and Read Only Memory (ROM).

State the purpose of RAM and ROM within the washing maching’s embedded system.
RAM . SHOKE.... L0y, nunti00. ez doio, b smbedded
Syterny. ke, SNSRI MStsion SEY uon.. on(EE. AL ‘
ROM ... 1S, 0t Ao SOSEALRON, ke omomwmbh
st sooeied. gy srem 0

2

(c)

The temperature in her refrigerator must be kept between MM
——

refrigerator tmsionthe @ the temperature i h. and

The ifcropfogessorin the refr

turns off the cooling if the iemw

g

mhyth’egy_st_em/miberefrigeratorisa__co_m@gndn a monitori .

T&symmm“%emr&b&;u;t&/\ém‘t@ _
O cinon, by conpinne. e slue feteived Bom

' kS etk psesser vodue, Qo G
el SRS AL, PG a0y
Contolling WMA‘“S to.. Bodhock, e rnitrng. systes

Onby atves, Tonvaieq... weesoge
AY) §) J

121

o The candidate identifies the
performance of a specific task.

e The candidate gives an
appropriate example.

Mark for (a) = 2 out of 2

e The candidate needs to give a
stronger example.

o This maps to the start-up
instructions.

Mark for (b) = 1 out of 2

© The candidate identifies that
the system takes an action and is
awarded a mark.

e The candidate correctly
identifies the use of feedback.

Mark for (c) = 2 out of 2

Total mark awarded =
5 out of 6

How the candidate could have improved their answer

(b) The candidate could have given a stronger example.
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Example Candidate Responses — Paper 1

Example Candidate Response — middle Examiner comments

5

Kiara has a washing machine and a refrigerator.

(a) ‘She has an.embedded system ify her wasting machipe‘
Describe what is meant by an embedded system, using the washing machine as an example.
mwwaﬁahwt}%hmwmwmwmwu
.rz.m.é.a..u,z...-:.1....éa'AMm.,sym..m.ﬁm..am.‘.&Il?é..‘...Lﬁ..m.».‘...,mm...ml-/gu :
Hselivs. . ola. sbeplec. oparmrbinst.c. il oontielis. beatis.... Yeardty time. S [2)

(L. A Soth 1%, % 4

(b) The washing machine’s embedded system makes use of both ‘Random Access Memory
(RAM) and Read Only Memory (ROM).

State the purpose of RAM and ROM within the washing machine’s embedded system.

ROM .£:02%s..... ¥0s.... hodbuep. ikess v;f o M_slu)g 4 At

B

(c)

The temperature in her refrigerator must be kept between 4 and 6 degrees Celsius.

The microprocessor In the refrigerator turns on the cooling if the temperature is too-high, and
tums off the cooling if the temperature is too low. *

Explain why the system in the refrigerator is a control and not a monitoring system.
K. gend. s, To... A
il Judge tpe tempoacise pvd gl autuetes.. 0. ol

Pl b ey

iz, ©
v

[2

0 The candidate’s description is
not detailed enough.

e The candidate needs to use a
stronger example.

Mark for (a) = 0 out of 2

Q The candidate identifies a good
example.

e This maps to the start-up
instructions.

Mark for (b) = 2 out of 2

e The candidate correctly
identifies that the system takes an
action.

@ The candidate’s statement
about feedback is incorrect.

Mark for (c) = 1 out of 2

Total mark awarded =
3 out of 6

How the candidate could have improved their answer
(a) The candidate needed to give a better description and a stronger example to improve their answer.
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Example Candidate Response — low Examiner comments Question 6

5 Kiara has a washing machine and arefrigerator.

(a) Shehasan system in-her washil hine.. . . .
) Example Candidate Response — middle Examiner comments
Describe whatis meant by'an embedded system, using the washing machine as an example.

mﬂamb@dgd;yftﬁmkﬁsmi\”ﬁﬁ[ﬁo Sgﬁ%"’)‘ﬁ'ﬂ&ﬁ(p"n’tn 6 Each of the following algorithms performs data validation.
..llw].e..)??l\d&nﬂgp.wi&h.gnm&..fn'mp./&.J';f.lsfmcfybmfm(.ez(mlzla..;ﬁ_h&...;&fﬁt...o @ The candidate’s answer does State the type of validation check that each-of the algorithms performs.,
N N . ) ) not describe an embedded system.
..m.’f.wﬁxc&.m.,th&.;wmlnmgz«.mchmﬁ,.ih&...e.mb,,@ded...i e, hos..alely. @ ,
; y . ST Mark for (a) = 0 out of 2 L \
been teste, ..ﬁmd;,.&lzzg. e ovd ol profess B e, Lol instiction 11 - INEUT x !
D-I gd d . s Al g . o . 0 The candidate’s first two
IF x < 0 OR x > 10 THEN - T

(b) The, washing machine’s embedded system makes-.use of both Rahdom,Access Memory
(RAM) and Read Only Memory (ROM). . : o
e s

answers are correct.
Mark for (a) = 1 out of 1

OUTPUT "Invalid"

R P 3 S
State the purpose of RAM and ROM witfiinithe \n’gqshihg

[ S0 P 5 ; ENDIF
RAM nse. Yo, 5t01€..the._Cunent. proless o Hagk GF Hhe. hshing, forte cregk
e . . , ! s S ; sl 1]
L’b%’%ko.\fﬁm@f X‘f”‘ﬁJWG\lf(‘ﬂ Al g, UZ[&SS:;....G e The candidate's answer Is. b : -
; ’” i generic and they do not apply it to (b)
ROM R(W\ISV%E*"“WE‘l’hﬁlﬂfﬁﬂfyﬁem ) WN!U@,Mﬁ/JI‘HQ[I‘/CK the washing machine. INPUT x
e the BI0S ond. the. operting ustenn. ok it f ; - Mark for (b) =1 out of 1
P Y d TR B e This maps to the start-up IF x = "" THEN
: : i instructions. OUTPUT "Invalid®
(c) The temperature in her refrigerator must'be kept between 4 and'6 degrees Celsius.
L T Mark for (b) = 1 out of 2 ENDIF
The microprocessor in the refrigérator turns on the cooling if the temperature is too high, and
turns off the cooling if the teniperature is too low. i ! ?rgge,\(,e_ Check: . [11
Explain why the system in the refrigerator is a control and riot a monitoring system. (c)
Betasse. the. puxpte.of He.efigernster. i to. fake. activn. ki@ | @ The candidate correcty por «

identifies that the system takes
action and they are awarded a mark.

b Yecehodk the. . insbisition.

in.the. i bicesor. and. contro)

IF NOT(x = "Red” OR x = "Yellow" OR x = "Blue") THEN

ﬁ\&femfevm?l .',i.'..v.b.&.éd..:t.o....tmm..m...@ad..q# OUTPUT "Invalid"
Hhe. cadieg, ko nmintaln. the. sty f&m/i@mfwresa't@n - EnorF o ‘ @ This is not the name of a
...ﬁmml.i ten....uat ot ool .sggtfm.,..;A.man.r‘te.m?/.gz,..jyfm6 @ The candidate needed to Sl dose. fom I : Ul | verification check, it is a partial
wld be. the. interach An,“[zme.azs...temymafmm.{@nmx,.ml:!?’f'ﬂ%ﬁ comment on the use of feedback to explanation of the code.
- be awarded the second mark.
Mark for (c) = 0 out of 1
Mark for (c) = 1 out of 2
_ Total mark awarded =
Total mark awarded = 2 outof 3

2 out of 6

How the candidate could have improved their answer

(b) The candidate needed to apply their statement about the contents of RAM to the washing machine.

Common mistakes candidates made in this question

¢ (a) Many candidates tried to describe an embedded system by using the same word, for example, an embedded
system is a system embedded in the washing machine.

* (b) Many candidate gave generic answers about the purpose of RAM and did not apply them to the washing
machine scenario.

* (c) Some candidates described actions not performed by a monitoring system, but they needed to explain why the
system described was a control system.
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Example Candidate Response — low

6

Each of the following algorithms performs data validation,
State the type of validation check that each of the algorithms performs.
@
INBUT %
IF x < 0 OR x > 10 THEN
OUTPUT "Invalid"

ENDIF

Rﬂwge chelc @
(b)
INPUT x
IF x = "' THEN
OUTPUT "Invalid"

ENDIF

\
....st?,tl&ri.enﬁ Check.. @

©

INPUT x

IF NOT(x = "Red" OR x = "Yellow" OR x = "Blue") THEN

OUTPUT "Invalid"

ENDIF

..tiqfljuemﬁheck o

M1

1

4}

Example Candidate Responses — Paper 1

Examiner comments

0 The candidate’s answer is
correct.

Mark for (a) = 1 out of 1

@ This is not any recognisable
verification check.

Mark for (b) = 0 out of 1

e The candidate’s answer is
incorrect.

Mark for (c) = 0 out of 1

Total mark awarded =
1 out of 3

Common mistakes candidates made in this question

Many candidates explained the code instead of naming the verification check.
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Question 7

Example Candidate Response — high Examiner comments

7  Bobby and Kim are discussing databases.
(a) Bobby tells Kim thata file-based approach is usually better than a relational database.
Explain why Bobby is incorrect.
No ddka are sifored in muffiple, “fables Hhdt are linked ogether
vihnich, fioregees daf. redundaney ond dafka dependenaies.
Dk ety s redyaed o ddfateads o b, upddied
morethan once,

3]

(b) Bobby has a shop that sells products to customers. His database will store data about his
customers, their payment details, orders and the products he sells, Customers will have login
details to access their accounts. The database will update customers’ payment and login
details without keeping any historical records.

(i) Give one example of each of the following

from Bobby's datab

one-to-one

Qugiamer Table linked Yo Aceount table. Q

Prima k?
one-to-many .
AQustomer!D in Qushmer Table i linked o -foreign key
Quglomer|D i Shopdeuile tuble. @)

many-to-many

Qustomerable, s liked To Produdt Tq\:\e.@ '

[3]

(i) Tick (/) one box to identify the relationship that cannot be directly implemented in a
normalised relational database.

Relationship | Tick (v)

one-to-one

one-to-many

‘many-to-many \/

o The candidate correctly
identifies increased data
redundancy.

@ The candidate correctly
identifies reduced data integrity.

Mark for (a) = 2 out of 3

@ The candidate gives a correct
one-to-one relationship.

e The candidate’s answer is
incorrect for two reasons. Firstly
there is no indication that a
ShopDetails table would be required
for this scenario and secondly the
answer is given using attribute
names rather than entities.

e The candidate gives a correct
many-to-many relationship.

Mark for (b)(i) = 2 out of 3
Mark for (b)(ii) = 1 out of 1
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Example Candidate Response — high, continued Examiner comments

(iiiy Bobby wants to name his database SHOPORDERS.

Write a Data Definition Language (DPL) statement to define a new database with the
name SHOPORDERS.

CREATE DATABASE. SHOPORDERS ;

]

(61 gapasp has p drlidslionany

Give three items that are stored in a data dictionary.

,_Dafatyees.
» Validdfians. @)
3. feye.

3]

Example Candidate Responses — Paper 1

Mark for (b)(iii) = 1 out of 1

e The candidate identifies two
correct answers but their third
answer is not specific enough.

Mark for (c) = 2 out of 3

Total mark awarded =
8 out of 11

How the candidate could have improved their answer

.

(a) The candidate could have identified a third reason why the statement was incorrect, or they could have
expanded further on the reasons they gave. The candidate needed to make it clear that redundancy occurs
because the same data is repeated in different records in a flat-file and updating requires a change to every record
containing that data, which may lead to inconsistencies. They could further improve their answer if they had stated
whether the redundancy and reduced integrity applied to a flat-file or a relational database.

(b)(i) The candidate wrote their answers in terms of links between tables, but they needed to write them in terms of

the entities rather than the tables.
(b) The candidate needed to identify the keys.
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Example Candidate Response — middle Examiner comments

7 Bobby and Kim are discussing databases.
(a) Bobby tells Kim that a:file-based approachis usually better than a relational database.

Explain why Bobby is incorrect.
A File- bostd « gppmelr approach aan hawe iwany problems  such as
tl 1 ! ;
datu_privacy  dodo redundany  and dode infearidy. By wsing a 0
l T [VARY v 74
relotioral  dotubase  H can limit access Jo fe porks f datub®se f cornin

people 5o there it improved  dab privacy § Aso , & &
Py f | -
relafional _daiabase does net need o be reprgimmed  eash fime ot
o
new doda s added  bup # Pr Glenkased i) hat b be repragammed. @l
v

(b) Bobby has a shop that sells products to customers. His database will store data about his
customers, their payment details, orders and the products he selis. Customers will have login
defails to access their accounts, The database will update customers’ payment and login
datalls without keeping any historical records. —_—T —

—

(i) Give one example of each of the following relationships from:Bobby’s database.

one-to-one

Cusomer L0 f fogin Defuils . e

one-to-many
customer I +o ordeys - o

many-to-many

Ordeys fo  Pacdutdesim—sells- Product Selling, e

31

(li) Tick () one box to identify the relationship that cannot be directly implemented in a
normalised relational database.

Relationship | Tick (v) |

one-to-one

one-to-many

many-to-many v

@ The candidate identifies data
redundancy in a flat file and is
awarded the first mark.

@ The candidate identifies
improved data privacy in a relational
database to be awarded the second
mark.

Mark for (a) = 2 out of 3

Q The candidate uses an attribute
rather than the entity, so they are
not awarded the mark.

e The candidate is awarded the
mark here under the error carried
forward rule.

e The candidate gives a correct
many-to-many relationship.

Mark for (b)(i) = 2 out of 3
Mark for (b)(ii) = 1 out of 1
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Example Candidate Response — middle, continued Examiner comments

(iii) Bobby wants to name his database SHOPORDERS.

Write a Data Definition Language. (DDL) statement to define a new database with the
name SHOPORDERS.

CREATE  DATABASE  SHOPORDERS

1

(c) Adatabase has a data dictionary.
Give three items that are stored in a data dictionary.
1 ... Queries

2 Doston e

5 Inhrwation aboud the a!afn 0

3

Example Candidate Responses — Paper 1

Mark for (b)(iii) = 1 out of 1

@ The candidate’s first two
answers are items found in a
DataBase Management System
(DBMS), not in a data dictionary.

@ The candidate’s third answer
is a description of a data dictionary,
not something that would be stored
in it.

Mark for (c) = 0 out of 3

Total mark awarded =
6 out of 11

How the candidate could have improved their answer

.

(a) The candidate correctly identified that there could be problems in a flat-file with data privacy and data integrity,
but they did not state the nature of the problem. The candidate’s answer needed to refer to poor data privacy

or reduced data integrity. The candidate could have improved their statement about a flat-file needing to be
reprogrammed if they had made it clear that adding new data referred to changes to the record structure and not

just adding another record.

(b)(i) The candidate needed to use the entity rather than the primary key.

Y

Example Candidate Responses — Paper 1

Example Candidate Response — low

7  Bobby and Kim are discussing databases.
(a) Bobby tells Kim that a file-based approach is usually better than a relational-database.

Explain why Bobby is incorrect.

LAII 1‘)1& z{mta 8. swmuL ace.. aniy ».alich.. se. ame...a0l.. mu\n(b ......................

2. Al the..ditel..n..o..olotabose.. will...als2..be....ounilable.. . athets... .w..,mambdf,
..dferc.. betuopn. doobase..
.%"&ﬁ..gmmo...lm\smvwm}m‘.rmmx‘.ﬂ\qh.ﬂe..a!mbm..m.aﬂ,.mmastml..pmm
....ﬁﬂ..plmww,kﬂd...ﬂ&..ﬂ!‘&..dm%&..Mb...m&d\..ﬂﬁ..ﬁ)lﬂﬂ(\..kﬂd,.l",l.wﬂ}lﬂﬁ...@.‘l& 181

(b) Bobby has a shop that sells products to customers. His database will store data about his
customers, t 2\ ils, orders and the products he sells. Customers will have login

details to access their accounts. The database will update customers’_payment and login
details without keeping any historical récords.

(i) Give one example of each of the following relationships from Bobby's database.

one-to-one

A@mme(s.Am\...pxaumemudmls.g

one-to-many

Doducts....and pa(tlmm-f' datail

many-to-many

Custaels...ondh... pagyment; detoils

B3]

normalised relational database.

Relationship | Tick (v)

oné-to-one

one-to-many

many-to-many | </

(i) Tick () one box to identify the relationship that gannot be ditectly implemented in a .

(U

Examiner comments

@ The candidate’s first two
answers have insufficient detail and
they are confused about the use of
‘database’ and ‘table’.

e The candidate correctly
identifies the prevention of
inconsistency as a benefit of a
relational database.

Mark for (a) = 1 out of 3

Q The candidate gives a correct
one-to-one relationship.

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

Mark for (b)(ii) = 1 out of 1
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Example Candidate Response — low, continued

(iii) Bobby wants to name his database SHOPORDERS.

Write a Data Definition Language (DDL) statement to -define a new. database with the
name SHOPORDERS.

CREATE...DATABASE.... SHOPORDERS

[
(c) Adatabase has a data dictionary.
Give three items that are stored in a data dictionary.
1 How. 10..0pen...ciente.... lefetase: delate..o. table
2 How. 10, 0RL. S0 XL 0. database... S
3 How. 0. st Amaty..of.. dotabase... .. dfferente. computal.

181

Example Candidate Responses — Paper 1

Examiner comments
Mark for (b)(iii) = 1 out of 1

These are not items stored in a
data dictionary.

Mark for (c) = 0 out of 3

Total mark awarded =
4 out of 11

How the candidate could have improved their answer

(a) The candidate needed to state why a flat-file was not usually better than a relational database. They also
needed to use the appropriate technical words, such as ‘redundancy’ or ‘integrity’ in their answer.

Common mistakes candidates made in this question

(a) Many candidates used the words ‘data dependency’, rather than the correct term ‘program-data dependency’,
or did not include a description to explain the term given. That is, that the programs accessing a flat-file would need
to change if the structure of a record changed, for example, by adding a new field.

.

(b)(i) Many candidates used attributes instead of the entities.

(b)(iii) Many candidates misspelled the database name and used the CREATE TABLE statement instead of the

CREATE DATABASE statement.

(c) Some candidates listed items found in a DBMS rather than items found in a data dictionary.
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Question 8

Example Candidate Response — middle Examiner comments

8 Tick () one.box in each row to‘identify Qhe‘lbgic gate that each statement describes.

"7 statement

1 anp

NAND

OR

| The output is 1 only'when both inputs are 1

The output is 1 only when-both inputs &re different

1 The output.is 1 only when béth inputs aré-0

v

oK

o

@]

@ The candidate ticks two boxes
in the bottom row when they are
asked to only tick one.

Total mark awarded =
2 outof 3

How the candidate could have improved their answer

The candidate needed to read the question carefully and take note of the instruction to tick one box in reach row.
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Example Candidate Response — middle Examiner comments

Example Candidate Response — low Examiner comments

8  Tick (v) one box in each row to identify the logic gate that each statement describes.

i3

with NOR.

Total mark awarded =
2 outof 3

45

8  Tick (v) one box in each row to identify the logic gate that each statement describes.

Statement

Statement AND | NAND | NOR | XOR | OR AND | NAND | NOR | Xo0R | OR
The output is 1 only when both inputs are 1 4 ) The outputis 1ionly when both inputsars 1 \/ . L
The output is 1 only when both inputs are different V4 The output s 1 only when both inputs are different | | b k ‘ a \/ 0 The candidate confuses OR
The output is 1 only when both inputs are 0 V4 a 0 The candidate confuses NAND The output s 1 only when both inputs are 0 \/ e with XOR.
. 3] e The candidate confuses NAND

with NOR.

Total mark awarded =
1 out of 3

Common mistakes candidates made in this question

Many candidates ticked more than one box in a row.
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