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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



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 1

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.
(iy -Complete the following table to describe the two térms about graphics..
Term Description s e
£ ; ‘ @ This is not a description of a
| The. amollest... pithuss. . atemest.... comm. be...ah............... ‘ pixel.
PIXGL | ot |
T simes. ot s ofoeertin, abuit. e pitones @), @ The candidate gives a correct
Eile header Lilie  Loconts enlmer clenbin ipti i
Answers are by real candidates in exam conditions. o Examiner comments are
These show you the types of answers for each level. ; 21 alongside the answers. These
Discuss and analyse the answers with your learners in , explain where and why marks
: . . nd a colour depth \
the classroom to improve their skills. F were awarded. This helps you

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

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.

e 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.

Often candidates were not awarded Lists the common mistakes candidates made
marks because they misread or in answering each question. This will help your
misinterpreted the questions. learners to avoid these mistakes and give them

the best chance of achieving the available marks.




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 térms about ggghiis,_

Term Rpsarpon ‘ : ° This is not a description of a
| The..mallesth. .. pithuss. . alemetst.... com. be.... ... ‘ pixel.
2 T —— v
. stmes. ot v M‘(Wwaémmprofw%e 9 The candidate gives a correct
File header | .. 4tle.... ocution.... ool .otepte. .. e, 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..
~ ‘Calculate an estimate for the file size, giving your answer in- mebibytes. Show your
working.
(U L S R —— @ The candidate calculates the
Y 23V S number of pixels correctly and uses
the correct divisor.
o i — s Mark for (a)(ii) —3outof3
Answer . 0. 5 mebibytes
: B3]
(b) The image is compressed using lossless compression.
Dt Identify one method 6f lossless compression that can be used-to compress the image and
describe how the method'Willreduce the file size.
Lossless compression method /Z“M-L@ﬂ%];ﬁkoﬂt'“a‘ﬂ(«ﬁ) ....................... .
T cha ol be... sored. nce. Lol The question refers to an
iption .....%«.....cH4met: ERZ7E .. Follonced - . ,
Sesotption el ¢ image, but the candidate’s answer
ba*‘\-f-'@m ... 005 refers to text.
P axompia.... EBB.F.AKAN v be.. reeiretecd a5 E3C 1A
S e A4 e Mark for (b) = 1 out of 3
s e hn her .. BB .. A 1020
[3l




Example Candidate Responses — Paper 1

Example Candidate Response - high, continued Examiner comments

(c) One ofthe colou‘rs-rus_ed*in-the image. has the:hexadecirnal-colour code: A oleo S
m:r ) "1” GG
1+ v
#FC238A ;h,w 7z 10
e JU/L .7,
EC/fis'the amount of red, 23.is. the~amount of green and: 813% lslth?*amousnt ofpl gue in.the ¢ colo
{ 1 # v
) Conver,tthe,.hex,ademmal code FC lntor@ L R Y N
P R — 1] Mark for (c)(i) = 1 out of 1
(i} The amount of green in bmary is 00100011 This'has the denary | number 15 addedto'it
to create a second colour. Y ey

Add the denary number 15 to the binafy number. 0 v(l;ﬁ()l,l_and g|ve your answer in

“binary: _ TR
» ) A
Pertform the addi,tion in‘bihary. Show yourworking. . ;v e
Working .....2 fZ/WV'l » 4 - v | @) The carry bits are clearly visible.
Mark for (c)(ii) = 3 out of 3
Answer (in binary) ....Q.2L1.0819............
[3
. ’ Pz e
(iii) Hexadecimal 23 in two’s complement.representation is 00100011 The denary number
10 needs to bé:subtracted from this value. LR P Vi
L84 Subtract the denary number 10 from the twos complement representatton 00200011.
ot 7 ——
; 1 -
oo ot JIgive your answer in binary. Show your working. ) Rl VS
Lo o . @ . :
U o 1 1o Working (0.5 L LLLOALO 0940271 . @ The two's complement of -10
pluerio @y (negative 10) is seen.
l{)vvbjlo'ﬂl .
et oot @ The candidate adds the correct
o _ value and the carry bits are clearly
e reeenen e s e s b s n s n s e visible.
- Mark for (c)(iii) = 3 out of 3
Answer (in binary)
[31




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.

e The candidate refers to the legal
e _ , right of ownership.
I [&2]0/[ Vw?m‘—’ﬁvw h-'f ﬂWﬂ""?"T ..... L SH WA G Mark for (d) =1 outof 2

Describe what is meant by copyright.

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.

e (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 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 describé the twoterms about graphics.

8o TIOY.. f.o.cagoueq e:—lafe ol o M -aacztamn s ani
fza:él aied - gr—hye €cee ol &b aqn

a.file. . mat. coarara. Ine 1DTO LVCY 77T O

Term ’ I Descnptlon

Pixel

aboUL. FnC . 1ILC. . T2l EXANPOIE
Jype Of Compredfion sed

' File header

T2

. The image is scanned with an image resolution of 1024 x 512 pixels, ahd.a colour depth
of 8 bits per plxel

Calculate an estimate for the file size, giving your answer in meblbytes Show your
g\\obgf‘ef working:

(0 oo TS Working ./M99% terolyron © Zagx s .

- ReAQIUTTON % . cotour depfh @

Looo™ LILE.MLRE.2
R T — (0G5 612X BX3 | B0 ¥
sy te o/ﬂaﬂ./x_/onl,tx_g' 2.
2iwd e PY e {5357
& Answer ... (536 ,,,, mebibytes 1536 B3
: U
. ; 066
(b) The image is compressed using lossless compression. o2t

Identify one method of lossless compression that can be used to compress the i xmage and
‘describe how the method will reduce the- f le size.

Lossless compression method 2.4 / en.QIh.. .@Acodin 9. C"? LE]

Description N O TN a2 ) OLENL a0 [:/ QoG CeAr JTrAgsS
mar.have. iaentical chacacre, ©

ol Jroce 07w Lglde,

of fne ;nqrqcrer @ | 3

€@ The word ‘tiny’ is too vague.

9 Afile 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

e 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
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Example Candidate Response — middle, continued Examiner comments

(¢) One of the colours used in'the image has the hexadecimal-colour. code:
#FC238A
,@s the amount of fed; 23 is the amounit of green.ahd 8A'is the amount of:blue-in the colour.

(i) Convert the hexadecirnal code FC into denary.

i

T £ S S A S N Mark for (c)(i) = 1 out of 1
. 16 42! .
(ii) The amount of green in binary is 00100011. This has the denary number 15 added to it
to create a second colour. 2

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

binary. 26 g4 & b € Y 2}
Perform the addition in binary. Show your working. ® o eoc ¢t I
Working ....conlerl 1S o fa. bioary = eoocoe (it @ @ The candidate clearly labels the
4 vl s conversion of 15 to binary.
oReTa e MMIE - - S
+ oolo 00l | @ The carry bits are clearly seen.
00llp 001 © Mark for (c)(ii) = 3 out of 3
Answer (in binary) ... x5 Q O‘O

B3]

(iif) 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.

; = IR

Give your answer in binary. Show your working. Coo0¢p ;010 i X
The conversion of 10 to bina

Workng ....CAVECT 10 mto mmary = 0000 1010 @ g,ear Y

10

O-Ce04et0 00lg @Ot _

2 - OOZ e @ ‘ @ The candidate uses the method
........... = : ; of direct subtraction and the carry

'(MQ_' bits are clear.
N @ The candidate’s answer is
Answer (in binary) .......0.8.(0.. 000 | m . ‘ Incorrect.
Bl Mark for (c)(iii) = 2 out of 3

10
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Example Candidate Response — middle, continued Examiner comments

(d) ‘Anya made sure thatthe:image was-hot'subject to any. copyright before:scanning it:

Describe what is meant by copyright. _ _ _
gereteer Intonecrual. poopeci.aont. @ @ The candidate identifies the
i N TTtaea right to intellectual property.
Q0.INe. inIGEe, PO amiand. many.mace.. _ _
B Cannor pe copred, or acron of e?ou/;hon can be taken’ is not
be.rakeq. becayre I coovigered qo -,
T ' e ' - Mark for (d) = 1 out of 2
picacy @
7n,emo : , Total mark awarded =
‘ Fas) — ¢ . 10 out of 17
' . 4 ot by 0 9
S T

q f B -
' o oro- @9/l

0000 111

0610 oot l 00'00 Pl
poro 11O @0l 0010
/2{ -CL/ 22 . g & ‘ 2 |
(A A A A A
Ia-‘A‘ ¢ .. e .
n 8 ' S . —DS{O . | N
ll§ ; /;S t & 985~ Lrl)
y E "Tor2 2uf = 252
[s & ;32 M
T 252
a 224
v 16
245

How the candidate could have improved their answer

(a) 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.

1



Example Candidate Response — low

Example Candidate Responses — Paper 1

Examiner comments

1 Anya scans an image into her combuter 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
i be Swaallest it et thot Con re bresent mm.q
Pixel Pixel. can be. 10 ik ferent. vosic. <oloxs. Toform otner. .

File header 1S o pracess. to. check whnetner v Ywian e

Fileheader | is.. dceuyake ...

[2
SU oy,

(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. ¥

S ‘
Working ... ¥ile Size 2 lo2dnsizy3 = 2% 20 “”e

Mot

mebibytes

Answer ......

13]
(b) The image is compressed using lossless compression.
Identify one méthod of lossiess compression that can be used o compress the image and

describe how the method will reduce the file size.
cdoY

The candidate gives a
description of a pixel.

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

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

12




Example Candidate Responses — Paper 1

Example Candidate Response - low, continued

Examiner comments

(c) One ofthe colours used in the image-has the hexadecimal.colour-code:
#FC238A

FC is the amount of red, 23 is the amount of green and 8A is the amount of blue in the colour.

Yo ¢
(i) -Convert the hexadecimal code FcC into denary. s ’

s [

(i) The amout of green in binary is 00100011. This has the denary number 15 added to it
to create a second colour. IS R

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 ....%%... 9010004} = \478 22535,

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 ......... 107.60.001010

DOloaaty

X 0oo0o{gio o
......................... 00T 0T L0 |.... -

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

o 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

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

e The candidate adds the value
instead of subtracting it.

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

13




Example Candidate Response - low, continued

(d). Anya made surethat the-image was'not subjéct to any copyright before scanning it.
Describe what is meant by copyright.

_._S??'{\Y‘w\\wﬁ' A9 when e Tlv\nqole 1_5_'.0\,“‘\7\/\0"\2?:‘ v belongs Tte {?.!'._).V.Qﬂ.g.)

1€ e iwage 15.0..50pY gt ﬁ“‘ﬂ"‘. nansk o5k fon. ovitnexizattion

_bewaier s Q
% IR LT XU /SO S

Example Candidate Responses — Paper 1

Examiner comments

@ The candidate’s first statement
is too vague to be awarded marks.

9 The candidate identifies the
legal right of redress and is awarded
a mark.

Mark for (d) = 1 out of 2

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

e (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.

e (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.

e (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.

14
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Question 2

Example Candidate Response — high

Examiner comments

2

Bingwen’s computer comes with an Operating System and. utility software.
(a) Draw one line from each utility software to its correct description.

Utility software Description

Scans software for errors and repairs the
problems

Moves parts of files so that each file is

Disk formatter N - .
-contiguous in memory

Creates a copy of data that is no longer

Defragmentation -
required
Back-up Sets up a disk so it is ready to store files
Disk repair Scans for errors in a disk and corrects them

Creates a copy of data in case the original is
lost

(b) Identify four key management tasks that the Operating System will perform.

1 Dkl{br[-e

nNeAlygmen '}’
dJ

141

2 L y
3. D&v"ze,, mandgemen r 9

4. g“-“"';j mansy € men. T

The candidate matches all
four utility programs to their correct
descriptions.

Mark for (a) = 4 out of 4

@ The candidate gives three
correct management tasks, but
device management and resource
management are the same mark
point so both cannot be awarded a
mark.

Mark for (b) = 3 out of 4

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

(b) The candidate could have given a fourth different management task.

15
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Example Candidate Response — middle Examiner comments

2. Bingwen’s computéer comes:with.an:Operating. System-and-utility software.

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

Utility software ‘Description *
. i - « “)(-:. . . 8
Scans software for errors and repairs the
' | problems:
o U
Disk formatter - Moves parts-of filés so that each ﬁlg.ls

- -contiguous:in:meriory’

| Creates a copy of data that is.nd longer

Defragmentation | .
: required

Back-up: Sets up a disk so it is ready to store files

- Scans for errors in a disk-and, corrects them

Creates a copy of data in case the original is
Jost

(b) Idenﬁfy four key management tasks that the Operating System will perform.

, Hordvare paragenart .

4]

@ The candidate links three of
the utility programs to their correct
descriptions.

@) Disk repair scans for errors on a
disk, not errors in software.

Mark for (a) = 3 out of 4

e ‘Storage management’ is not
precise enough for the candidate
to be awarded the mark for file
management.

Mark for (b) = 3 out of 4

Total mark awarded =
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.

16
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Example Candidate Response — low

Examiner comments

2 Bingwen’s computér comes with an Operating System and utility software.
(a) Draw one line from each utility software to its correct description.

Utility software - Description

Scans software for errors and repairs the
problems

Moves parts of files so that each file is
‘contiguous in memory '

Disk formatter

Creates a copy-of data that is rio longer

Defragmentation. required )

\ Sets up a disk so it is ready to store files

Scans for errors in a disk and corrects them

Creates a copy of data.in case the original is

lost
[4]
(b) Identify four key management tasks that the Operating System will perform.
pManagement
LI T00acwm.1SS OO OO PO OO0 OO OO ROPSSO ST
2 . Seewn IR AN SMENE s
LB LY TR VAR ARV . s e
4. Bete  Wienageveont o
[4

There is confusion between a
disk formatter and defragmentation
and the candidate’s answers are
reversed.

The candidate matches back-up
to the correct description.

@ Disk repair scans a disk for
errors, it does not scan software.

Mark for (a) = 1 out of 4

o The last two answers are not
enough for the candidate to be
awarded any marks.

Mark for (b) = 2 out of 4

Total mark awarded =
3 out of 8

Common mistakes candidates made in this question

* (@) Some candidates mismatched ‘disk repair’ with it's description. Candidates needed to read the descriptions

carefully.

* (b) Many candidates gave answers that could not be mapped to any of the mark points.

17
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Question 3

Example Candidate Response — high

Examiner comments

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 weevreerennns WPPOGMMC@(M"% holds the address of the next instruction

to be loaded. This address is sent to the Mﬂﬂol\—j\l address Mﬂl‘é{'el‘.

n The Memary_defa redister holds the data fetched from this address.
This data is sent to e ... Alﬁloﬁ.""m L"G‘\C/ uaif. . and the Control Unit

decodes the instruction’s opcode.

The Pr Q%TM C""\‘:& ) is incremented.
[5]

{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).

Instruction

Opcode Operand

Explanation

LDM | #n Immediate addressing. Load 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

LDI | <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 registér_(lX)

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

ouUT 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

LSL|#n 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

The candidate correctly
identifies four registers.

@ This is not a register. ALU
stands for Arithmetic and Logic Unit.

Mark for (a) = 4 out of 5
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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 ASCIl code Character
201 [cmp 366 65 2
202 | JPE 209 66 B
203 | INC ACC ' 67 C
204 | STO 365 68 . D
205 | MOV IX
206 | LDX 365
207 | OUT
208 | JMP 200

209 | END

365 | 1
366 | 3
367 | 65
368 | 66
IX|0 -~

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

Instruction ACC i Memory address o'e Output
address 365 | 366 | 367 | 368
1 -3 65 66 0
doo N
203 et bl
204 2
2o 7 _ P2
206 | Y| |
So7 | 4 @ @ The candidate should not
200 2 | _ : include quotation marks on output.
23 | 3|
Yo4 3
203 : 43
2o 61(7 :
203 | | ‘2 O @ The candidate is awarded the
Moo 3 mark under the error carried forward
o rule.
Mark for (b) = 5 out of 6

[6]
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Example Candidate Responses — Paper 1

Example Candidate Response - high, continued Examiner comments

>
(¢) (i) The Accumulator currently contains the binary number: %')
3> Bt 4 e T

olo 1| 1lol1]|o]1

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

instruction:
LSL #2
[l o | (] o [.|]O]O
I S A B I PN B
A' | ' " Mark for (c)(i) = 1 out of 1
i s s . ¢ s . . . - ark tor (C)(1) =1 outo
(i) The Accumillator'cuirently Contains the'bindry number:#1 4+ *F ©))
0 0 1 1 0 1 0 1
Identify the mathematical operation that the following instruction will perform on the .
contents of the accumulator. Mark for (c)(ii) = 1 out of 1

P LSR #3

Division, L\} &
V4 Total mark awarded =
........ . ] 11 out of 13
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Example Candidate Responses — Paper 1

Example Candidate Response — middle

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.

mﬁf’\ﬂ? adolreS} '\@g‘lﬂ}’f .. holds the address of the next instruction

to be loaded. This address is sent to the .. M&WY}’ leﬁo‘ Y%m
The .....MEWGY..... T‘é&{sﬁf holds the data fetched from this address.
This data is sent to the ....Qvafgdb..... stvabon ... hedishes.......... and the Control Unit

decodes the instruction’s opcode.

The im&.mm ........ COME e is incremented.
[8]

(b) The following table shows part.of the instruction set for-a processor: The processor has oné
general purpose register, the Accumulator (ACC), and-an index Register (IX).

Instruction

* T — R Explanation
Opcode | - Operand ' )
) LDM | #n -| Immediate addreséing. Load the number n to ACC )

LDD <add5;esS> Direct a‘ddfes_sing. Load the contents of the location at the gii{en address to ACC

Indirect-addressing: The address to be used:is at the given address. L.oad the

LDI | <address> ‘contents of this second address to ACC

0% | <address> Indexed addressing. Form the address from <address> + the contents of the

- 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 glven.[egi'ste_r (IX)

$T0 | <address> Store contents of ACC at the given address

ADD | <address> | Add the contents of the giveh address to the ACC )

) V_T._NC’ <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 b'ompare was True

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

JMP | <address> | Jump to the given address

ouT _ ‘Qutput to the screen the character whose ASCII value is stored in ACC
END Return control to the operating system
LsL|# Bits in ACC are shlfted Ioglcally n places to theleft. Zeros are mtroduced on
n
the right hand end
ISR | #n Bits in ACC are shifted logically n places to the nght Zeros are introduced on

1 the left hand end

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

Examiner comments

@ The candidate’s first two
answers are incorrect.

Mark for (a) = 3 out of 5
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments

The current contents of the:main -memory and. selected: values from the.ASCII character sét
are shown.

Address Instruction ASCII code table (selected codes only)
200 [ LDD 365 ASClicode .| Character
201 | CMP 366 G ] ) A
202 | JPE 209 i ‘ 66 ’ B
203 [ INC ACC 67 _ c
204 | STO 365 68 D

205 [mov 1x | i B

206 | LDX 365

207 | out

208 | JMP 200 )

209 [ END v

/

365 |1
366 |3
367 65 B
368 |66
Corx|o

Complete the trace tablefor the.program-currently in main‘memory..

) Memory address |
ACC IxX Output
365 366 367 368 |

Instruction
address

1| 3 | 65 | 66 | o

2049 I
2| | e | ) @ The instruction at address 201
20). | o : is a ‘compare’ instruction and does
}_;j 5 by | . ‘ not produce any output.
20 2 1 _
PY.Calll 2
206. | 6%
291
20% | 2.
200 2. . ‘
29| 1 '_ ] FAISE 6 e The error carried forward rule
" 202 : ' I does not apply here.
20> |3
294 | 3 .
206 | L ! 2|
20h | bb- - -
207 _ 1 B
2ok | '
200 | 3 ,

24| » _ _ Trve. . )
209 -l @ @ The END instruction at address
. Lo
’ ' 209 does not produce any output.

Mark for (b) = 3 out of 6

I~
D

NS

AS

16]
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Example Candidate Responses — Paper 1

Example Candidate Response — middle, continued Examiner comments

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

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

LSL #2

Ll o | L]l=]] o] o
T ’ - [1 Mark for (c)(i) = 1 out of 1

: E R IR
(i) The Accumulator currently contéins the binary number: !
VRl

0 0 1 1 0 1 0 1

O B o
Identify the matr:\)ematicapopera‘%n tha@ the fol[owing in’structioon will perform on the Mark for (C)(") =0 out of 1
contents of the accumulator.
LSR #3
mhys [L?
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.
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Example Candidate Responses — Paper 1

Example Candidate Response — low Examiner comments

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 candidate gives the correct

The ...deebwes. P ... holds the addi f th t instructi - _
! o1 the address of fhe next Instruction abbreviation which is accepted as

to be loaded. This address is sent to the ............. S ERALE M e an answer.
T e PAEYRESG A e holds the data fetched from this address.
This data is sent to the ........ ACLurqulotoy and the Control Unit

@ The last four answers the
decodes the instruction's opcode: . . .

candidate gives are not registers.
The ...... fexeden. . Bls. is incremented.

18] Mark for (a) = 1 out of 5

{b) The following table shows part of the instruction $et for a processor. The processor has one
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 givén address to ACC

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

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

Indexed addressing. Form the address from <address> + the contents of the
Index Register. Copy the contents of this calculated address to ACC

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

LDX | <address>

MOV | <register> ‘Move the contents of the accumulator to the given (egiste} ‘(lX)

~ 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
1sL| 20 Bits in ACC are shifted logically n places to the left. Zeros are introduced on

the right hand end

Bits in ACC are shifted logically n places to the right. Zéros are introduced on
the left hand end

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

LSR | #n
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Example Candidate Responses — Paper 1

Example Candidate Response - low, continued Examiner comments

The current contents of the main memory and selected values from the ASCI| character set
are shown.

Address  Instruction ASCI code table (selected codes only)
200 | LDD 365 ASCIl code _ Character
201 | CMP 366 1 65 A
202 | JPE 209 66 B
203 | INC ACC | 1 7 c
204 | sTO 365 1 68 D

205 | MOV IX

206 | LDX 365

207 00T

208 | JMP 200

209 | END

365 | 1
366 | 3
367 | 65

x| o

Complete the trace table forthe program currently in main memory:

: Memory address
Instruction ACC

IX Output

address ﬂ 365 | 366 | 367 | 368
200 ! S L N N @ The first instruction is correctly
20f o L. executed.
2.2 e v o The candidate incorrectly enters
> 0% 2 a zero into the ACC when the value
204 ] ‘ does not change.
0 &3
208 Mark for (b) = 1 out of 6
>0 b. |
Yo 1 |
08 |
29 |

[6]
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Example Candidate Response - low, continued

» (c) (i) The Accui-nulator currently containé the binary number:

; o o1 i]o|1]o]|

L

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

instruction: v
LSL #2 .
1 [ o | 1 o | 1 ° :D.
(i) The Accumulator currently contains-the binary numb:er:
.0 . 0 l 1 ’ 0 1 . 0 1

gl

Identify ,the ‘mathematical operation that the: follewing instruction will perform on the

cohtents:of the accumulator.

e L'_S'R #3

SBITLIN 02 ACC. OXR St L0gi DIl o Plodes. . Kig i sothadt:

D olie

e A0 RRX. (3., 407 0Y . The. Thyee. pil.....acked. irfodieed. by . 1]

s0it's oooootiv

Example Candidate Responses — Paper 1

Examiner comments

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

The candidate describes the
instruction instead of stating the
mathematical operation performed.

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

Total mark awarded =
3 outof13

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 set up a:peer-to:peer network between their computers to share data.

(a) Describe the:key features of a péerto-peer network, o
’InS‘f!«A o% [‘“’V“) « (i’/'{’“ili)hj Serwr‘ a” ‘Hb nan W fomeetd o

gach ofher ﬂmwﬂ\ T ,ﬂ(fm* dopelogtes | Tr Ahs actulc a
70(1 Cm&)m(n 1(ur exdf']'[{) V{Of) bo‘ﬂ/\ SlAJlul m'/( /p“,wmv\ "1{ “'[ 6[’) IF

[ Mg,lm‘* avras p"'{ of 'H' file
(b) Describe two.drawbacks to Melinda and her friends of using a peer-to-peer network.

Ve, o plut,m] T’u)f I agh \pm 'f }w{ ol | ﬁv mm-f [b I’{a‘vek‘r

) Jmem with oatficios m,,.{' o Sad s inses, Trojes, £, .Llﬂmuu. _____

Ak s e ey 6 .‘.‘.f.'f..uv{..m 9?! ’f’h M w’< 9 ......

‘”IL,‘- ‘{ G"'n‘l\ do(m [0'44'1 ale TL“S i b((n“\)l QMrU\ m{/{( (M'(alll) f?b‘f a( 'fq
G(q Md '['(muu‘j lTE OM \.l)(’r L-.l S‘l‘v ({niﬁw* 'éw% })m qu'h }(7/"[.7‘\
(M)( " Lu % —{r«.(ﬁ( . 11.' M{"fo le, m . B} ‘ﬂr })AJ m(aAnl(flJA

..... '{"\‘9 -l«lﬁhg Okim’ [4]
K b tiow\‘“)\ R
(c) Melinda connects her laptop to the internet through her router.

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

not.
| vy | Wt
Recgives packeté frqm d‘eV|;ces ' A. e l/ . :
Finds the_ IP address of a Uniform Resource Locator (URL) ./
Directs each 'packet to all devices attachea toit ./ ’ '
Stores fhe P and/or MAC address of all dgvices att_ached tq it | ./

2

Sty 1 dealond i(llc she Auts fon hee pees. Duf, hnM pwfi oFf 'f" ﬂ' our T ﬁw’k 9

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

@ 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.

Mark for (b) = 4 out of 4

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

Example Candidate Response - high, continued Examiner comments

‘(i) Melinda mainly uses the internet to watch. filmis 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

>0
Wireless |
Justl-fcatlon .... 'b«ih‘_d " Lonnettion 4[[,,‘4 I(“ wtebtie 5, matn faio
,AWM(W“{A emmectin Tho % ‘)w“uujx cwl W]exﬂavﬂj eas P windd e
(w\rd-w\ “\5- [luvé “9gpea o [ fute bmJ MH‘\ qu-j M”l"“lq5 & wdlﬂ&/7q,|,j e

Sespons. 'qullu] asind & wind - tomectos v Simple ag i Takes qurt one
ot ol ey GT8) o b ety o - pdndes  dene T afles

£ <. pl«q ol = play :&FMNj /"\E‘Ht«l) (4 q()p_m"[_v_(?,{ mw( u"ﬂ“l"j Bl
Aspaller e, 2f Vltf gettiny haclded
(d) Melinda sends emails from her webmall account (email ‘account accessed through awebsite).

Explaln.whether Melinda is usmg the'internét, or the World Wide Web (WWW), or both.
e ﬂdl‘\dﬂ 1y luuiv) beth . /11-?;[0\ a s C'-ll‘ph:‘/ﬂ Uiy the ttonf (“ [q,ﬂ(

© ifaduete E] d:_‘:zL— m‘ the "VWW) to  Quesy ’f’& Ward Wi byeh Cv

A 14"‘( (v”(l‘fu,\ of ] TI‘C V"i)yaqt; Aorttlo, 1o 4 T/ﬂ//],{ll') j;,vqmﬂ 6/( ] U‘“(/’\
(W\'l'qln) Szrrirey eral Service), ‘5;'.1, Sh‘!) on c/m| on R Wi ’{hmj‘l
Th Wdgact. 27 The ntead i T&F/I-” 'ﬂf"q_‘vc-l, e WW-WLMWMQ

HTTP o 105 ptcds D)

Bt

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

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

@ The candidate maps preventing
buffering to fewer delays.

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

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

@ 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.

A wenbers .o She. netwock e cohnec‘feo( o o ........
each, ger...ond..die...considered . oquals. ok peer. has...

o sLam fnchens.. ondd Infermation 9
(b) Describe two drawbacks to Melinda and her friends. of using a peer-to-peer network.

1.4 perrs Yo-peer. nefuark. bovomes. hardler . manage

08 e aetwnck. evpands, The more. poors That _are adlled,
Powmre..comglesn. the. syctem. gels -

2 kpoer—torpeer neduork basemes i less seoure ondselics...............
on sk A peee. could carny o0 alicins..atlocks. on oft..............
poecs,.0r.. eeidentally. nfrduce. vobesous. soffiaue. infs..

Hhe renerk... (4]

(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.
Task Performed by | Not performed
router by router
Rébeives packets from devices ) ' v
Finds the IP address of a Uniform Resource Locator (URL) ‘ . 4
Directs each packet to all devices attached to it ) /
Stores the P and/or MAC address of all devices attached to it /

2

.Q.é.ﬁ@S&..fO...‘?l!fQ'H..ﬁ&....P.@.@L...SQ@'EWG(I&..QM!..Q)Q.{O,..Q[[Q.WH@..p.QQrS.................;.... A

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.

@ 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

(ii). 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.

wied |/

: Wireless

J Justification Awifed WLmnsmf,sSmn 6. o Ml[ﬂ &LQPEF H\ﬂn .........
yeled less. dranom. fe510n. ;. 6.4 llvwl%...daf.a..ip...!ee..f.rmﬁacr. .....................

e Me... Q,WLM .................. e The candidate makes three
Than. wireloss. ’fmgm_._gg\on e m\fg,[ags e icsinn . Qaéllg | appropriate points and they match
dfecked. by ot chehomagnetc..waves and. st the choice of network.
- N Mark for (c)(ii) = 3 out of 3

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

Explam whethéer Melirida is using the internet, or the World Wide Web (WWW) or-both.

________________ @ The candidate does not explain
.Tke, Warle\ Wrala Wei A4S on@ arf of $he \amw J:AJ[MH o how the Internet and the World Wide
ond s made up of o Ecu\ch 94‘@ Smm Thas m Web are used to send the email.

o ‘.5 uSwg \)O{"J\ 'H\SZ m?erm\c Ch*d 'H\E WDr[d Vfld.? WQ’\ P : o The candidate is correct to
identify that both are used.

Mark for (d) = 1 out of 3

Bl

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.

e (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 o share data.

(a) Describe the key features of a peer-to-peer network. o o

« [2]
(b) Describe two drawbacks to Melinda and her friends-of using a peer-to-peer network.
11‘17]50(;{]{3nlt‘bnlmamg ........ LN mm7 ....... com’zyizxx....m .......
....iz.e.’%..-k luear heburk. -
2 il s Jos 01" Contadtsm.. Beveity:
[4]

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

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

not.
| N e
Receives packets from devices _ . "4
Finds the IP address of a Uniform Resource Locator (URL) vV
Directs each packet to all devices attached to it \4 ) )
Stores the IP and/or MAC address of all de\_/ices attached to it \/

(2

Examiner comments

o 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

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
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Example Candidate Response - low, continued

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

Tick (v) one box to identify, whether Melinda should. connect to the-touter using & wired
- or wireless network and justify your choice.

 Wired Y

Wireless

Justification 9Me}\£¢rsmum& Lhns.ond... ﬂo»)/ camrutar. ........
(4] @omgg -{;m bodwaie.... 0. e o tode. 1 adrenly...
. the.. vl nebverk..bos... Fher-. opt....
hh. hos govd lmiwd«t\ MJ\W ... doesith. heed .. Goder:
Hoaar, i e, 5.0 ... sl oo Fhee.. widss. heh/wrke
ngholl WY 50%* Mederence. . ar.. Ienston.... it oo be. e [3]

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

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

O .1 thik...rt. s b, T g, with...bon..she. 2d..on..
emal,, She..oprs A b P whih... (s HTTE. ymtvc:al
\fv}ﬁ tha ahoraekzushus 2 UMW /IAoreovar He... fmas
& 90&4\% vl otk @V\&J ....... Comedn... betveen, her: opd

0 athers. which il USES.... TCI’,/J’ quhwlﬂcsc
Lre. d\omdenshcs o? lnmmg ......... 3l

Example Candidate Responses — Paper 1

Examiner comments

‘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.

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

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

0 The candidate identifies the use
of both.

e 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

5

Kiara has a washing machine and a refrigerator.

(a) She hasan ew_m_ii her washing-machine.

Describe what is meant by an embedded system. using the washiﬁg machine as an example.

Tt o sytern. ohehperBims. & e sk, ol stephe, 8

. [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 washin machine’s embedded system.
RAM Smmmxmbr\mw\
Systern 7. ke, CURTERT ISt . A

: ke ememabh
RoM ... SIS fout. . 0struion . (Ves

SFQ\?)\ﬁY‘ﬁ Q;l?[;tem o anctedded ;7 crem

T [2]
(c) The temperature in her refrigerator must be kept between 4 and 6 degrees Celsius.
"

The wierdpfocessor in the ref o @ the temperature is oo high. and

turns off the cooling if the téw
\_‘——ﬂ
mvhy tHe system in ihe refrigerator is a control and not a moni i

- o -
Tke__s,,jgyem ol sse ottucter. fo.. adbuse 80el to ke

es@r‘eov\fbywmr—m *"\fvalung;ﬁm&)%m
e
TemEemtuts..... senserS. ,_wﬁ'k_jpfg%e% Voiu.‘s.:.&;,,- s
L Comtolhngsoding.... 0. BedEock, whis. ronTOring syston

Q"ykjl"eswafn\k\ﬂms%ﬁfae ...........................................

@ The candidate identifies the
performance of a specific task.

@ The candidate gives an
appropriate example.

Mark for (a) = 2 out of 2

@ The candidate needs to give a
stronger example.

@ 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.

@ The candidate correctly
identifies the use of feedback.

Mark for (c) = 2 out of 2

Total mark awarded =
5out 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 ifv her-washing machine.

Describe what is meant by an embedded system, using the washing machine as an example.

AKWﬁWMnyWRWmM”WkWaMG-ﬁml$%ﬁe¢%«4
maﬁw&ﬁeim-%Aﬂ,ella«nmafh%‘W?y;tef««mwwmﬁgmw

.(}.M.M()...-:q'....é.erd.mfa..iysm..m.ﬁm«..md..&‘!.t?,é.......Lt..cé.ﬂ...mkcg....mb‘@- :
W'hiﬁoméﬂtfh .......... *vw,&hmwﬂnamtwsﬂewdnaﬁmee 121

(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.
RAM . S100%%.... k... LHuteetiey, JUnwiny ... prigroncs. .. Glee... dise. . spaed 2f.....

ROM a%2es.... H0t.. hoR . filecs. B .. Ao Vsl Inoetis... bt
?%?Vkvﬁ}ﬁéy;mn

- 12]
(c) The temperature in her refrigerator must be kept between 4 and 6 degrees Celsius.

The microprocessor in the refrigerator turns on the caooling if the temperature is too-high, and
turns off the cooling if the temperature is too low. =

Explain why the system in the refrigerator is a control and not a monitoring system.

There _are_sousors. . I the becf Aot im..o....
VM I Y .

WL W T : 2]

@ The candidate’s description is
not detailed enough.

@ The candidate needs to use a
stronger example.

Mark for (a) = 0 out of 2

e The candidate identifies a good
example.

@ 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 Responses — Paper 1

Example Candidate Response — low

5 Kiara has a washing machine and a refrigerator.

(a) She has an embedded system in:her washing:machine..

(RAM) and Read Only Memory (ROM).
. . ., N R Vo oty

P N eREL g ? L T A - L i
State the purpose of RAM and ROM within the washing machine’s embedded system.

.

sy Lp il
- michiee., i ke

Describe what-is meant by'an embedded system, using the washing machine as an exarnple.

o erbeded System. is. . Smal] piece..of. Syptom. Hhot... o Y.
..l(!d@)?%k\ﬂ.[&ﬂﬂa"l,..wiﬁh.gnmd..ffmpl&..}mfmcbbm.Eo).’.e).ca.sm k..the..uer. @
..fﬁ.’fx&ﬁf%&.an;.th&mslm‘ng?:m&hinﬂ.-.i.b.&....&nﬁl.b,&d@d...s *ﬁmhhjﬂ/”eﬂdéﬁ,
...b@&n.ff.@f&d..Qfﬂd;..b.[&b}/}%ﬁ@.d'.md..iﬁ.@ﬂ[gL.v(.ll’?é?ﬁf...éﬁ...k@.‘@,..ﬁfnl‘ﬁéﬁ‘"fﬂﬁﬁ%ﬁ(bn. 2

(b) The, washing machine's embedded 's;ystem.make;suse "of both RandomyAccess Memory

RA(M RAMJ}MP 'té...ité;’e +Jw Gmnent ”:;Yélzs 4 orﬁltfk‘vﬁ? dhe. .M&ézhg_
ks Store e next and ek, 05K ol pratess....
rom RO i e +o Store._the.inthinl System iw&@..mz&he../f/;ﬁ.

e...?bb&..&@f....OM.A...&h&...gfﬂ#fﬂgv..f9;+3m Df 1.

L P B!

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

turns off the cooling if the temiperature is too low.

Explain why the system in the refrigerator is a control and rot a monitoring system.

The microprocessor in the rgfﬁgé_rator turns on the cooling if the temperature is.too high, and

...B&c‘m;e,...ihe...pmxp.o&e..aj!.ﬂ\a.xéfxz‘g.emtar 5.0, Tuke m;bnbv/u/eo
St veel\eld. the.. insbintian. f/om the. micrepiaeisor. o0 Contiol. .

the. cor g 'ﬁ‘&mlwm-ﬁwrp So.ib R o

: P
....c.mm/..;gmm bt et _moniterin .sg;.tm.,_.A.man;‘z‘mff?/ttgz/...fgf,tam. (5]
wold. bE.. the. interbehion betweeh tempovature Snsor. and P75

Examiner comments

@ The candidate’s answer does
not describe an embedded system.

| Mark for (a) = 0 out of 2

9 The candidate’s answer is
generic and they do not apply it to
the washing machine.

@ This maps to the start-up
instructions.

Mark for (b) = 1 out of 2

o The candidate correctly
identifies that the system takes
action and they are awarded a mark.

e The candidate needed to
comment on the use of feedback to
be awarded the second mark.

Mark for (c) = 1 out of 2

Total mark awarded =
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 Responses — Paper 1

Question 6

Example Candidate Response — middle Examiner comments

6  Each of the following algorithms performs data validation.

State the type of validation check that-each:of the.algorithms performs..
(@)

INPUT x P 4

o The candidate’s first two
answers are correct.

Mark for (a) = 1 out of 1

IF x < 0 OR x > 10 THEN b o = B

OUTPUT "Invalid"

ENDIF
h”ﬁ@ chegk . ' S ]
(b) '
TEOT % Mark for (b) = 1 out of 1
IF x = "" THEN

OUTPUT "Invalid"

ENDIF

Presence..... Check: . s [
(c)
INPUT x
IF NOT(x = "Red" OR x = "Yellow"™ OR x = "Blue") THEN
OUTPUT "Ir;valid" v '

ENDIF

Selece dote.fiam e, s @ . @ This is not the name of a
....................................................... [ 79 ; ; 11 . . . .
verification check, it is a partial

explanation of the code.
Mark for (c) = 0 out of 1

Total mark awarded =
2 outof 3
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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 2 < 0 OR x > 10 THEN
OUTPUT

"Invalid"

ENDIF

Rﬁng,@ chece @

M1

(b)
INPUT x
IF x = "" THEN
OUTPUT "Invalid"

ENDIF

............ . 1

O\F}?&rlentf)hﬁake
(©

INPUT x
IF NOT(x = "Red" OR x =

"Yellow"™ OR x = "Blue") THEN

OUTPUT "Invalid"

ENDIF

— tg,Pachec)ce

(M

Example Candidate Responses — Paper 1

Examiner comments

o 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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Example Candidate Responses — Paper 1

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 ddfa are gtored in muffiple "(Q’o\@@ Hhat are linked “foaether .
vihich, inoreases date. redundanay and dafa dependenaies. (1 ﬂ The candidate correctly
Ddia tofegrity s redyced oo daf reeds o ke, updcﬂ'ed identifies increased data

......... redundancy.
rore than once. ’

The candidate correctly
identifies reduced data integrity.

Mark for (a) = 2 out of 3

[3]

(b) Bobby has a shop that selis 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 relationships from Bobby's database.

one-to-one . ‘ . .
Quefamer Table linked S Acaourt table. @) @ The candidate gives a correct
, - | one-to-one relationship.
P\'m.)g ke
one-to-many

AQustomer!D in Qushmerfable ia linked o foreign. ke,y
ngtomer\D n Shopbeaile Table. 9

..... _ o The candidate’s answer is

many-to-many incorrect for two reasons. Firstly
Customer table ® liked Yo Produdt Ride. e | there is no indication that a
ShopDetails table would be required
] for this scenario and secondly the
(ii) Tick (( ) one qu to identify the relationship that cannot be directly implemented in a answer is given USing attribute
normalised relational database. names rather than entities.
Relationship | Tick (v) 4 @ The candidate gives a correct
one-to-one many-to-many relationship.
one-to-many ) Mark for (b)(i) = 2 out of 3
many-to-many | v/ Mark for (b)(ii) = 1 out of 1
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Example Candidate Response - high, continued Examiner comments

(iii) Bobby wants to name his database SHOPORDERS. Mark for (b)(iii) = 1 out of 1

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

CREATE DATABASE  SHOPORDERS ;

|

(0 Agabase has 2 deaitionan

Give three items that are stored in a data dictionary.

1 Dok types.
. \dliddtians. @ — @ The candidate identifies two
. K S ) correct answers but their third

3] 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 Responses — Paper 1

Example Candidate Response — middle Examiner comments

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.

s bl esepete ) o ne vy, prkioer el o @ The candidate identifies data
datn_privecy  doe 'f@dum"wﬂ ad  dodn infeqrilg... By 1i0g o redundancy in a flat file and is
relotional dotibase it can it access o e pa//bv(’ dotbest +_certin awarded the first mark.
pecple, o e s Lyraved doke privacy The candidate identifies
relational _database eloes not nee:i b be mpnqmmmeo( eath fime S improved data privacy in a relational
new doda is added bl # Pr ﬂ/efbmeé i hat b be repnqramm( B3] database to be awarded the second
mark.
(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 Mark for (a) = 2 out of 3

détél'rs_ without keeping any historical records. e — ——

(i) Give one example of each of the following relationships from-Bobby's database.
one-to-one €@ The candidate uses an attribute
Cusomer ID  fo  fodin Detuils e rather than the entity, so they are
’ not awarded the mark.

one-to-many

cobnerld) b oo @ @ The candidate is awarded the

..... mark here under the error carried
many-to-many forward rule.

Ordeys to | Pedubbtmttls  Foduct Seling, - e @ The candidate gives a correct
many-to-many relationship.

Mark for (b)(i) = 2 out of 3

(31

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

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

Relationship | Tick (/) |

one-to-one

one-to-many

many-to-many v
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Example Candidate Responses — Paper 1

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.
CKI_E‘A'TE DATABASE SHOPORDERS *

{c) Adatabase has a data dictionary.

Give three items that are stored in a data dictionary.

3 Inrnmtion abo'u'f ‘HAE data . e

[31

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.
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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.

Tlete..ore..thiee..ponts...thatz..a.. loionol... databose. 5. hevead thay. flehasecd........
Sl the.. data..ate..storecl._once. .ol sCh.. SV 8. SN UM
2. Al the..ditel...o...databose .. will... a0 be....mlable.. o0 others. .50, preents. the...

B A prevett. Meonsiethicy aoheb...eans.. thot. de. dutabose. .02, 4l comected. preest
ot POy kagy D e, dntabose. . doestlte. natch. tle.. foregn. ety . anatel. o€, (3]

(b) Bobby has a shop that sells products fo customers. His database will store data about his

gustomers, their payment details, orders and the produgts 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

.@mmels....and...pagmem..datmls.g

one-to-many

.-Hbdum...md....p.f«gmt...o(atdls ..............

many-to-many

Lustomers...anl.._peyment . detalls.

13

(i) Tick (v) one box to identify the relationship that cannot he directly implemented in a .

normalised relational database.

Relationship | Tick (V)

oné-to-one

one-to-many

many-to-many | </

.

Examiner comments

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

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

Mark for (a) = 1 out of 3

e 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 Responses — Paper 1

Example Candidate Response - low, continued Examiner comments
(iii) Bobby wants to name his database SHOPORDERS. : , Mark for (b)(iii) = 1 out of 1
X\g{i\tﬁz :!%agggzﬁgsit-ien Language (DDL) statement to .define a new. database with the o These are not items stored in a
(REATE...DAIARDSE. . SHOPORDERS _ data dictionary.
,,,,,, (1] Mark for (c) = 0 out of 3

(c) Adatabase has a data dictionary.
Give three items that are stored in a data dictionary.
1. How.10.apen...crente..... defetate: delote.. 0. tuble
2 ..tlou).!m.,1111;31.‘..mvﬁd..@(g(b..a...o(ambm.eﬂ.‘ﬂ ; Total mark awarded =
3 How. 0. fio0sfdl.. fuomaty..of..clostabase......different... compureas _ 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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Example Candidate Responses — Paper 1

Question 8

Example Candidate Response — middle Examiner comments

8 \Tick"(_/') one.box in each row to-identify the logic gate that each statement describes.

T stmtement ] AND | NAND | NOR | X0R | OR |

| The outpqt>is1 only‘wﬁen both inputs are 1 ‘ L/ B B B

.'The ou;bv;;_ivsagnl;wh‘en.l‘;dtr:\ inpt;ts“‘air(_a‘ ldiffeté’;t R R ! (/ . .

::’;rhe Oulputis 1 only wnen bsth:inpms afeb | [/ \/ i 0 ‘ _ o The candidate ticks two boxes
T | S N in the bottom row when they are

asked to only tick one.

Total mark awarded =
2 out of 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

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

Statement " | AND | NAND | NOR | XOR | OR
The output is 1 only when both inputs are 1 \/ '
The output is 1 only when both inputs are different V4
‘ The output is 1 only when both inputs are 0 \/ o o The candidate confuses NAND
3] with NOR.

Total mark awarded =
2 out of 3
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Example Candidate Responses — Paper 1

Example Candidate Response — low

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

Statement

AND

NAND

NOR

XOR

OR

The output is 1 only whe‘n both inputs are 1

A

The output is 1 only when both inputs are different .

The output is 1 only when both inputs are 0

v

131

Examiner comments

The candidate confuses OR
with XOR.

9 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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