Cambridge
Example Candidate Responses O Level

Cambridge O Level
Computer Science

2210

Papers 1 and 2

g International Examinations

Cambridge Secondary 2



In order to help us develop the highest quality Curriculum Support resources, we are undertaking a
continuous programme of review; not only to measure the success of our resources but also to
highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and
relevance of Cambridge Curriculum Support resources are very important to us.

https://www.surveymonkey.co.uk/r/GL6ZNJB

Do you want to become a Cambridge consultant and help us develop support materials?
Please follow the link below to register your interest.

http://www.cie.org.uk/cambridge-for/teachers/teacherconsultants/

Cambridge International Examinations retains the copyright on all its publications. Registered Centres are
permitted to copy material from this booklet for their own internal use. However, we cannot give permission
to Centres to photocopy any material that is acknowledged to a third party even for internal use within a
Centre.

© Cambridge International Examinations 2016

Version 1.1


https://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cie.org.uk/cambridge-for/teachers/teacherconsultants/

Contents

1] oo [FTe3 1o ] o HA PSP P PP RRRPPP PP 2
ASSESSMENT @l @ GIANCE ... 3
P AP 1 = T O s 4
Paper 2 — Problem-solving and Programming ... 55
ST Tox 110 1 TP 55

S ION B oo e s 67



Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Computer
Science (2210), 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 to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

The questions, mark schemes and pre-release material used here are available to download as a zip file
from Teacher Support as the Example Candidate Responses Files. These files are:

Question Paper 12, June 2015

Question paper 2210_s15_qgp_12.pdf
Mark scheme 2210_s15_ms_12.pdf
Question Paper 22, June 2015
Question paper 2210_s15_qp_22.pdf
Mark scheme 2210_s15_ms_22.pdf

For each question there are examples of marked candidate responses each with an examiner comment on
performance. Comments are given to indicate where and why marks were awarded and how additional
marks could have been obtained. In this way, it is possible to understand what candidates have done to gain
their marks and what they still have to do to improve.

This document illustrates the standard of candidate work for those parts of the assessment which help
teachers assess what is required to achieve marks beyond what should be clear from the mark scheme.
Some question types where the answer is clear from the mark scheme, such as short answers and multiple
choice, have therefore been omitted.

Other past papers, Examiner Reports and other teacher support materials are available on Teacher Support
at https://teachers.cie.org.uk

2 Cambridge O Level Computer Science (2210)
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Assessment at a glance

Assessment at a glance

For Cambridge O Level Computer Science, candidates take two components: Paper 1 and Paper 2.

Paper 1 Theory 1 hour 45 minutes 60%
This written paper contains short-answer and structured questions. All questions
are compulsory.

No calculators are permitted in this paper.
75 marks

Externally assessed.

Paper 2 Problem-solving and Programming 1 hour 45 minutes A09%,
This written paper contains short-answer and structured questions. All questions

are compulsory. 20 of the marks for this paper are from questions set on the

pre-release material.”

No calculators are permitted in this paper.
B0 marks
Externally assessed.

Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and
Teacher Support at https://teachers.cie.org.uk

Cambridge O Level Computer Science (2210) 3
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Paper 1 — Theory

Paper 1 — Theory

Question 1

Example candidate response — high
1 (a) Four statements about cookies are shown in the table below.
Study each statement.

Tick (v) to show whether the statement is true or false.

Statement True False
they are a form of spyware o
they are used only in advertising y S
they are used to track browser use /
they act in the same way as a virus o

[4]
(b) Five descriptions and five security issues are shown below.
Draw a line to connect each description to the correct security issue.

Description Security issue

malicious code installed on the hard drive of a
user's computer or on the web server; this code Hacida
will re-direct user to a fake web site without their 4 9
consent

software that gathers information by monitoring
key presses on a user's computer and relays
the information back to the person who sent the
software

pharming

program or code that replicates itself and is
designed to amend, delete or copy data and files
on a user's computer without their consent

~

phishing

the act of gaining illegal access to a computer”

system without the owner's consent ~  spyware

creator of code sends out a legitimate-looking
email in the hope of gathering personal and
financial data; it requires the recipient to follow a
link in the email or open an attachment

I virus

4]
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Paper 1 — Theory

Examiner comment — high

This candidate was able to recognise which statements were true and false about cookies. No incorrect
answers were given.

This candidate was able to match all the correct terms to the correct definitions. No terms were incorrectly
matched.

Marks awarded for 1(a) = 4 out of 4
Marks awarded for 1(b) = 4 out of 4

Total mark awarded= 8 out of 8

Cambridge O Level Computer Science (2210)



Paper 1 — Theory
Example candidate response — middle
1 (a) Four statements about cookies are shown in the table below.
Study each statement.

Tick (v) to show whether the statement is true or false.

Statement True False
they are a form of spyware X
they are used only in advertising v
they are used to track browser use 8
they act in the same way as a virus )(

[4]
(b) Five descriptions and five security issues are shown below.

Draw a line to connect each description to the correct security issue.

Description Security issue
malicious code installed on the hard drive of a
user's computer or on the web server; this code - hackin
will re-direct user to a fake web site without their 9
consent

software that gathers information by monitoring
key presses on a user's computer and relays
the information back to the person who sent the
software

pharming

program or code that replicates itself and is
designed to amend, delete or copy data and files phishing
on a user's computer without their consent

the act of gaining illegal access to a computer

system without the owner’s consent [ STy
creator of code sends out a legitimate-looking

email in the hope of gathering personal and i
financial data; it requires the recipient to follow a |

link in the email or open an attachment

(4]
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Paper 1 — Theory

Examiner comment — middle

This candidate has made a common error in their answer to 1(a). It is a common error to think that cookies
are only used in advertising. They can be used for many other reasons, such as retaining preferences for
websites.

This candidate also managed to match all the correct terms to the definitions.

Marks awarded for 1(a) = 3 out of 4
Marks awarded for 1(b) = 4 out of 4

Total mark awarded = 7 out of 8

Cambridge O Level Computer Science (2210)



Paper 1 — Theory
Example candidate response — low
1 (a) Four statements about cookies are shown in the table below.
Study each statement.

Tick (v) to show whether the statement is true or false.

Statement True Fals_e

they are a form of spyware \_/
they are used only in advertising

they act in the same way as a virus

/
they are used to track browser use \/
J

(4]
(b) Five descriptions and five security issues are shown below.

Draw a line to connect each description to the correct security issue.

Description Security issue

malicious code installed on the hard drive of a
user's computer or on the web server; this code =
will re-direct user to a fake web site without their
consent

hacking

software that gathers information by monitoring
key presses on a user's computer and relays
the information back to the person who sent the |
software

pharming

program or code that replicates itself and is
designed to amend, delete or copy data and files™| phishing
on a user’'s computer without their consent

the act of gaining illegal access to a computer

system without the owner’s consent A L
creator of code sends out a legitimate-looking

email in the hope of gathering personal and viitis
financial data; it requires the recipient to follow &’

link in the email or open an attachment

(4]
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Paper 1 — Theory

Examiner comment — low

This candidate has made a common error in their answer to 1(a). It is a common error to think that cookies
are only used in advertising. They also made the mistake of thinking that cookies act like a virus. Cookies
are created to collect data, whereas a virus is created to corrupt data.

This candidate matched three definitions incorrectly. They mixed their understanding of the definitions of
phishing, pharming and spyware; this is a common mistake to make.

Marks awarded for 1(a) = 2 out of 4
Marks awarded for 1(b) = 2 out of 4

Total mark awarded = 4 out of 8

Cambridge O Level Computer Science (2210)



Paper 1 — Theory

10

Question 2

Example candidate response — high

2 The majority of mobile phones use touch screens. Three common technologies are used by

different mobile phone manufacturers.
Choose one of the following mobile phone technologies:
¢ resistive

*  capacitive
* infrared

Chosen technology ..... Ca QC\‘T\VC ......................................................................................

(i) Describe how your chosen technology works to allow a user to make selections by touching
the screen.

..... Capaditive . nas..a..)ayer.of. glase undemeath

B P L LT LT YT PP TP

(i) Give one benefit and one drawback of your chosen technology when used on mobile phone
touch screens.

Benefit

JERL 208y 0 Use o neavy, sunliagng

---------------------------------------------------------------------------------------------------------------------------------------------------

Examiner comment — high

This candidate chose capacitive as their touch screen technology. They gave a reasonably good answer for
(i), stating that capacitive is built up from layers of glass. They appear to have misunderstood the question
slightly as they then went onto give a disadvantage of the technology. This is required in the second section.

In section (ii) they repeat the disadvantage they gave in section (i) and now gain a mark for it. They also
provide a good advantage of the technology.

Marks awarded for 2(i) = 1 out of 2
Marks awarded for 2(ii) = 2 out of 2

Total mark awarded = 3 out of 4

Cambridge O Level Computer Science (2210)



Paper 1 — Theory

Example candidate response — middle

2 The majority of mobile phones use touch screens. Three common technologies are used by
different mobile phone manufacturers. '

Choose one of the following mobile phone technologies:

* resistive
*  capacitive
* infrared

7 .
Chosen technology ngﬂc&mcﬁ

.......................................................................................

(i) Describe how your chosen technology works to allow a user to make selections by touching
the screen.

.S.Q.m@....?m.éﬂaéﬂ.ed ...... HOYS.... cme.,sc—zrn'ﬁgﬁom’/be,
aoneem...ond..... whe,mwe/'fow;h’mefsc,ﬁe,e.m .....

fﬂQQ.&E......?.‘.(..CAJ.S.....CJﬂ.&...l@.’.a.9?(..’5.@0[......W.h.i&h....&aﬁ.@.ds ..... .

sigeaal...delling.dhe..compulen. dhat. 308 user
.?..Se.gt.c;.;t.}z.gh?mg..:sz.ﬂ...5@,3.’1..6..@,.&'.1....cﬁ...f.k[a.@;k....panizg.u.!.q.n..[2]
ojont,

(ii) Give one benefit and one drawback of your chosen technology when used on mobile phone
touch screens.

Benefit
J4..5x.. .641&:1‘ ..... amd...neliable.and.. .cheap.......
Drawback
..Q‘D.&...%.a&&....cam....b&...tmﬂm.guj ..... Fo..us..omd St
mgﬂmo’fbavan\gaacUﬁqd—c .....................................

Examiner comment — middle

This candidate provides a good detailed response to part (i). They give two correct points about infra-red
touch screen technology, stating that rays are sent across the screen and when we touch the screen we
block those rays. They then go on to explain that a signal is sent to the computer in the phone to register
where the screen is being touched, from the location of where the beams are broken.

In part (ii), they provide two incorrect answers. Infra-red technology is actually expensive. There is also no
reference to what the expense relates to. It should read that it is expensive to manufacture. The rays are
also not harmful to us.

Marks awarded for (i) = 2 out of 2
Marks awarded for (ii) = 0 out of 2

Total mark awarded = 2 out of 4

Cambridge O Level Computer Science (2210) 11



Paper 1 — Theory

12

Example candidate response — low

2

The majority of mobile phones use touch screens. Three common technologies are used by
different mobile phone manufacturers.

Choose one of the following mobile phone technologies:
e resistive

e  capacitive
s infrared

r
Chosen technology FQSIE—FIUQ .....................................................................................

(i) Describe how your chosen technology works to allow a user to make selections by touching

> technol 05y whih..
Scfﬁm RVIQS. 10 haVC .

(ii) Give one benefit and one drawback of your chosen technology when used on mobile phone
touch screens.

------------------------------------------------------------------------------------------------------------------------------------------

.......................................................................................................................................

Examiner comment — low

In part (i), the candidate has been very vague in their response and has not been able to demonstrate their
knowledge of how resistive technology works.

In part (ii), the candidate is also vague in their advantages and disadvantages, not making any specific
points about the technology.

Marks awarded for (i) = 0 out of 2
Marks awarded for (ii) = 0 out of 2

Total mark awarded = 0 out of 4

Cambridge O Level Computer Science (2210)



Paper 1 — Theory

Question 3

Example candidate response — high

3  Four input devices, four descriptions and four applications are shown below.
Draw a line to connect each input device to its correct description. Then connect each description
to its correct application.

Input device Description Application
copies paper documents and los
barcode reader s ) converts the text and pictures " recognition
into a computer-readable form
reads labels containing parallel
microphone dark and light lines using laser reading
light or LEDs; the width of each passports
line represents a binary code
| detects changes in acidity [ :
pH sensor = levels; data is often in e ooanb:; i
/ analogue form
i
/ device that allows audio /
signals to be converted into R o
scanner / electric signals; these can be m;:‘::;m £
interpreted by a computer after
being converted into digital form
(6]

Examiner comment — high
This candidate was able to correctly match all the input devices, descriptions and applications.

Total mark awarded = 6 out of 6

Cambridge O Level Computer Science (2210)



Paper 1 — Theory
Example candidate response — middle
3  Four input devices, four descriptions and four applications are shown below.

Draw a line to connect each input device to its correct description. Then connect each description
to its correct application.

Input device Description Application
copies paper documents and P
barcode reader | - / converts the text and pictures recognition
into a computer-readable form
reads labels containing parallel
microphone dark and light lines using laser reading
light or LEDs; the width of each passports
line represents a binary code
detects changes in acidity :
pH sensor levels; data is often in aytomahc Shen
control
analogue form
device that allows audio
' signals to be converted into : s
scanner electric signals; these can be mg?g:’r‘::::;: 9
interpreted by a computer after
being converted into digital form

(6]

Examiner comment — middle

This candidate has mixed up two of the applications. They have made the mistake of thinking that barcodes
are read from passports. This is not true in the sense of this description, it would be much more applicable to
an automatic stock control system, where the barcode is read upon purchase, and the stock level is reduced.

Total mark awarded = 5 out of 6
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Paper 1 — Theory
Question 4

Example candidate response — high

4 (a) State whatis meant by the term SSL.

Usess.. bt able.. to.. uke.... 500t ALl cokions. ot
Fhe inkecodk.and. b eble. te Yorense. S @ela/féqufy[u
(b) The following stages take place when a user wishes to access a secure website.

Put each stage in sequence by writing the numbers 1 to 6 in the column on the right. The first
one has been done for you.

‘Sequence
Stage number
the encrypted data is then shared securely between the web browser é
and the web server
the web browser attempts to connect to a website which is secured by 1
SSL
the web server sends the web browser a copy of its SSL certificate 3

the web browser requests the web server to identify itself

O

the web server will then send back some form of acknowledgement to
allow the SSL encrypted session to begin

the web browser checks whether the SSL certificate is trustworthy; if it
is, then the web browser sends a message back to the web server

[5]

Examiner comment — high
In part (a) this candidate correctly states that SSL is secure sockets layer.
In part (b) they manage to get the correct sequence of events when a person uses a secure website.

Marks awarded for (a) = 1 out of 1
Marks awarded for (b) = 5 out of 5

Total mark awarded = 6 out of 6

Cambridge O Level Computer Science (2210) 15



Paper 1 — Theory
Example candidate response — middle

4 (a) State whatis meant by the term SSL.

.............................................................................................................................................

------------------------------------------------------------------------------------------------

(b) The following stages take place when a user wishes to access a secure website.

Put each stage in sequence by writing the numbers 1 to 6 in the column on the right. The first
one has been done for you.

Sequence
Stage “number
the encrypted data is then shared securely between the web browser
and the web. server 6
the web browser attempts to connect to a website which is secured by 1

SSL

the web server sends the web browser a copy of its SSL certificate

the web browser requests the web.server to identify itself

the web server will then send back some form of acknowledgement to
“allow thé SSL encrypted session to begin

the web browser checks whether the SSL certificate is trustworthy; if it
is, then the web browser sends a message back to the web server

SHCEE D

(8]

Examiner comment — middle
In part (a) this candidate correctly states that SSL is secure sockets layer.

In part (b) they mix up stages 2 and 4 in the sequence. The browser needs the server to identify itself before
it can carry out any further stages.

Marks awarded for 4(a) = 1 out of 1
Marks awarded for 4(b) = 3 out of 5

Total mark awarded = 4 out of 6
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Paper 1 — Theory
Example candidate response — low

Secver  Seeuf

LT N T L L L T NI TT TTIT

4 (a) State whatis meant by the term SSL, ;

B Y T T T T PR TP

...................................................................................................................................................

(b) The following stages take place when a user wishes to access a secure website.

Put each stage in sequence by writing the numbers 1 t0.6 in the column on the right. The first
one has been done for you.

Sequence
Stage number

the encrypted data ié then shared securely between the web browser

and the web server

the web browser attempts to connect to a website which is secured by i
8SL

the web server sends the web browser a copy of its SSL certificate 3
the web browser requesis the web server to identify itself 9‘
the web server will then send back some form of acknowledgemeht to

allow the SSL encrypted session to begin

the web browser checks whether the SSL certificate is trustworthy; if it 5‘

is, then the web browser sends a message back to the web server

5]

Examiner comment — low

In part (a), the candidate gives an incorrect response from the definition of SSL. It was a good attempt, but
not correct.

In part (b), the candidate starts the sequence correctly but then gets the last three stages in the incorrect
order. The web browser needs to check the certificate is trustworthy before it will share the encrypted data.

Marks awarded for 4(a) = 0 out of 1
Marks awarded for 4(b) = 2 out of 5

Total mark awarded = 2 out of 6

Cambridge O Level Computer Science (2210) 17



Paper 1 — Theory

18

Question 5

Example candidate response — high

5 Parity checks are often used to check for errors that may occur during data transmission.

(a) Asystem uses even parity.

Tick (v) to -show whether the following ‘three ‘bytes have -been" transmitted correctly or

incorrectly.

Received byte Byte transmitted correctly Byte transmitted incorrectly
11001000 \/
01111100 \/
01101001 ,\/

(b)

(3]

A parity byte is used to identify which bit has been transmitted incorrectly in a block of data.

The word “F L O W C H A R T” was transmitted using nine bytes of data (one byte per
character). A tenth byte, the parity byte, was also transmitted.

The following block of data shows all ten bytes received after transmission. The system uses
even parity and column 1 is the parity bit.

column

column

letter | column | column | column | column column | column

) 1 2 | 3 4 5 6 7 8
byte 1 F 1 0 1 0 0 1 1 0
byte 2 L 1 0 1 0 1 1 0 0
byte 3 e 1 0 1 0 1 1 1 |
byte 4 W 1 0 1 1 0 1 1 1
byte 5 c 1 0 1 0 0 0 1 1
byte 6 H 0 0 1 0 1 0 0 0
byte 7 A 0 0 1 0 0 1 0 1
byte 8 R 1 0 1 1 0 0 1 0
byte 9 T 1 0 1 1 0 1 0 0
g;tr:" 1 0 1 1 1 1 1 0

(i) One of the bits has been transmitted incorrectly.

Write the byte number and column number of this bit:

Byte number ............ V ......................................................................................................

Column number

-----------------------------------------------------------------------------------------------------------------

Cambridge O Level Computer Science (2210)



Paper 1 — Theory
Example candidate response — high, continued

(ii) Explain how you arrived at your answer for part (b)(i).

.......................................................................................................................................

........................................................................................................................................

...................................................................................................................................................

ettt es e oAttt e Lq2e.i.....11

(d) A parity check may not identify that a bit has been transmitted incorrectly.

Describe one situation in which this could occur.

..... j/j‘@"’ an..ghen /?cz‘v"‘-“égk '074 é/"‘.f-r are  Lromsitled

.........................................................................................................................................

----------------------------------------------------------------------------------------------------------------------------------------------

Examiner comment — high

In part (a), the candidate demonstrated their knowledge of even parity by correctly identifying which bits were
correctly and incorrectly transmitted.

In part (b)(i) the candidate identified the correct column and the correct byte for the error.

In part (b)I(ii) the candidate correctly states that byte 7 and column 6 had odd parity and it should have been
even.

In part (¢) the candidate has correctly converted the binary number to denary. They have shown the
calculation they have used to do this, which is often a good practice to do.

In part (d) the candidate has correctly described when an error would occur. Candidates need to make sure
they state it would be an even number of bits for the error to go unnoticed.

Marks awarded for (a) = 3 out of 3
Marks awarded for (b)(i) = 2 out of 2
Marks awarded for (b)(ii) = 2 out of 2
Marks awarded for (¢) = 1 out of 1
Marks awarded for (d) = 1 out of 1

Total mark awarded = 9 out of 9

Cambridge O Level Computer Science (2210) 19



Paper 1 — Theory

Example candidate response — middle

5  Parity checks are often used to check for errors that may occur during data transmission.

(a) A system uses even parity.

Tick (v) to show whether the following three bytes have been transmitted correctly or

incorrecily.
Received byte Byte transmitted correctly Byte transmitted incorrectly
11001000 o
01111100 \/
01101001 v
(3]
(b) A parity byte is used to identify which bit has been transmitted incorrectly in a block of data.
The word “F L O W C H A R T” was transmitted using nine bytes of data (one byte per
character). A tenth byte, the parity byte, was also transmitted.
The following block of data shows all ten bytes received after transmission. The system uses
even parity and column 1 is the parity bit. A
letter |-column | column | column | column | column | column | column | column
1 -2 3 4 5 6 7 8
byte 1 F 1 0 1 0 0 1 1 0
byte 2 L 1 0 1 0 1 1 0 0
byte 3 o) 1 0 1 0 1 1 1 1
byte 4 W 1 0 1 1 0 1 1 1
byte 5 o] 1 0 1 0 0 0 1 1
byte 6 H 0 0 1 0 1 0 0 0
byte 7 A 0 0 1 0 0 1 0 1
byte 8 R 1 0 1 1 0 0 1 0
byte 9 T 1 0 1 1 0 1 0 0
parity '
byte 1 0 1 1 1 1 1 0

20

(i) One of the bits has been transmitted incorrectly.

Write the byte number and column number of this bit:

Byte number

----------------------------------------------------------------------------------------------------------------------

Column number 7 ..........................................................................................................

Cambridge O Level Computer Science (2210)
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Paper 1 — Theory

Example candidate response — middle, continued

(d) A parity check may not identify that a bit has been transmitted incorrectly.

Describe one s:tuation in which this

T&Ma could bo. mid juy [P 5enﬁ/5 wf@%»

10 volo msmds\ bemw@o (215

----------------------------------------------------------------------------------------------------------------------

.................. COIS J(Or 700 SOOI |

Examiner comment — middle

In part (a), the candidate demonstrated their knowledge of even parity by correctly identifying which bits were
correctly and incorrectly transmitted.

In part (b)(i), the candidate identified the correct byte, but not the correct column. They may have identified
the column as 7 rather than 6 by including the letter column in the counting of the columns. They needed to
refer to the title at the top of the column, this should have been 6.

In part (b)(ii), the candidate was able to gain a mark from stating the row and column followed odd parity, but
this was too vague for a second mark, as it did not refer to how the odd parity was identified.

In part (¢) the candidate gave the correct denary number.

In part (d) the candidate is too vague in their answer. They start to possibly explain by saying the bits could
be muddled up. But to get a mark they would need to state that it was an even number of bits that were
changed.

Marks awarded for (a) = 3 out of 3
Marks awarded for (b)(i) = 1 out of 2
Marks awarded for (b)(ii) = 1 out of 2
Marks awarded for (¢) = 1 out of 1
Marks awarded for (d) = 0 out of 1

Total mark awarded = 6 out of 9

Cambridge O Level Computer Science (2210) 21



Paper 1 — Theory

22

Example candidate response — low

5 Parity checks are often used to check for errors that may occur during data transmission.

(a) A system uses even parity.

Tick (v) to show whether the following three bytes have been transmitted correctly or

incorrectly.
Received byte Byte transmitted correctly Byte transmitted incorrectly
11001000 \/
/
01111100 S/

01101001

(b)

3

A parity byte is used to identify which bit has been transmitted incorrectly in a block of data.

The word “F L. O W C H A R T” was transmitted using nine bytes of data (one byte per
character). A tenth byte, the parity byte, was also transmitted.

The following block of data shows all ten bytes received after transmission. The system uses

even parity and column 1 is the parity bit.

letter .| column | column | column | column | column | column | column | column

1 2 3 4 5 | 6 7 8
byte 1 F 1 0 1. 0 0 1 1 0
byte 2 L 1 0 1 0 1 1 0 0
byte 3 O 1 0 1 o 1 1 1 1
byte 4 w 1 0 1 1 0 1 1 1
byte 5 C 1 0 1 0 0 0 1 1
byte 6 H 0 0 1 0 1 0 0 0
byte 7 A 0 0 1 0 0 1 0 1
byte 8 R 1 0 1 1 0 0 1 0
byte 9 T 1 0 1 1 0 i 0 0
E;::V 1 0 1 1 1 1 1 0

(i) One of the bits has been transmitted incorrectly.

Write the byte number and column number of this bit:

Byte number

----------------------------------------------------------------------------------------------------------------------

Column NUMDBES ...vevvvereeeeeerenes 8 ceeeerererererereraeaetaeereatatat et sas s sane e e asanaaraaraseenereeananaenerenes

Cambridge O Level Computer Science (2210)
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Paper 1 — Theory

Example candidate response — low, continued

(ii) Explain how you arrived at your answer for part (b)(i). :

tn adh wlime 2L dfhere {8 posker

(c) Give the denary (base 10) value of thebyte: 10111110

------------------ E;----]-----.-u-o-n----------------------oc--c-n-------------------------3----oco..;.......----------.--......,-.-...............

(d) A parity check may not identify that a bit has been transmitted incorrectly.

Describe one situation in which this could occur.

D L T

....................................................................................................................................................

Examiner comment — low

In part (a), the candidate has managed to confuse odd parity with even parity. Therefore they have reversed
the answer that should have been given.

In part (b)(i), the candidate has not been able to identify a correct byte or column for the error.

In part (b)(ii), the candidate has mistakenly thought that the parity byte at the bottom of column 8 is incorrect
as all the others with 1’s in them are 1. They are not able to demonstrate an understanding of odd and even

parity.
In part (c) they did not give the correct number for the conversion.

In part (d) they were not able to provide an answer. Wherever possible, candidates should try and provide
some attempt at an answer. If they are able to show some basic knowledge, they may be able to gain a
mark.

Marks awarded for (a) = 0 out of 3
Marks awarded for (b)(i) = 0 out of 2
Marks awarded for (b)(ii) = 0 out of 2
Marks awarded for (¢) = 0 out of 1
Marks awarded for (d) = 0 out of 1

Total mark awarded = 0 out of 9
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Paper 1 — Theory

Question 6

Example candidate response — high

6 A gas fire has a safety circuit made up of logic gates. It generates an alarm (X = 1) in response to

certain conditions.
Binary
Input Description vl Conditions

1 gas pressure is correct

G gas pressure
0 gas pressure is too high
1 carbon monoxide level is correct

C carbon monoxide level
0 carbon monoxide level is too high
1 no gas leak is detected

L gas leak detection
0 gas leak is detected

The output X = 1 is generated under the following conditions:

gas pressure is correct AND carbon monoxide level is too high

OR

carbon monoxide level is correct AND gas leak is detected

(a) Draw a logic circuit for this safety system.

Avp

AnD
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Paper 1 — Theory
Example candidate response — high, continued

(b) Complete the truth table for the safety system.

Workspace
G c L | g2 ] cZ|1&l)+ler) X
-0 0 0 o o o ()
0 0 1 o Vord o o
0 1 0 o ! / {
0 1 1 ol e ‘_0 | o
1 0 0 | o | |
1 0 1 /| & ( {
1 1 0 2 / ! [
1 1 1 o o & O
[4]
(¢) Complete the truth table for the XOR gate:

A B C

0 O

0 1 ,

1 0 l

1 1 o

(1]

Cambridge O Level Computer Science (2210) 25



Paper 1 — Theory
Examiner comment — high

In part (a) this candidate has drawn a neat and correct logic circuit. Candidates should make sure that gates
are drawn clearly and accurately as this is what is assessed first.

In part (b) this candidate has correctly worked out the output for each section in the truth table. They have
made good use of the working space available to do this; it is good practice for candidates to do so.

In part (c) this candidate has given the correct four outputs for the XOR gate.
Marks awarded for (a) = 5 out of 5
Marks awarded for (b) = 4 out of 4

Marks awarded for (¢) = 1 out of 1

Total mark awarded = 10 out of 10
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Example candidate response — middle

Paper 1 — Theory

6 A gas fire has a safety circuit made up of logic gates. It generates an alarm (X = 1) in response to

certain conditions.
Binary
Input Description iliie Conditions

1 gas pressure is correct

G gas pressure
0 gas pressure is too high
1 carbon monoxide level is correct

c carbon monoxide level
0 carbon monoxide level is too high
1 no gas leak is detected

L gas leak detection
0 gas leak is detected

The output X = 1 is generated under the following conditions:

gas pressure is correct AND carbon monoxide level is too high

OR

carbon monoxide level is correct AND gas leak is detected

(a) Draw a logic circuit for this safety system.

Cambridge O Level Computer Science (2210)

(5]

27



Paper 1 — Theory
Example candidate response — middle, continued

(b) Complete the truth table for the safety system.

Workspac

e lelvlplermial X X

o 1V [V (ol ] o 0
0 0 1 F 1o lO]J0 | O ®)
0 1 o ol 11010 O O
0 1 1 0] 6 O \ \| ]
1 0 0 l 1O ] O O o
L L N B R (G KON T O e
RN EEPIERTERLGYE |
[ [ Jeloh LT T |

[4]
(c) Complete the truth table for the XOR gate:

A B c

0 0 } c
Y ©

0 1 e

1 o | |\ \C

1 1 | 0

(1]
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Paper 1 — Theory

Examiner comment — middle

In part (a) this candidate has drawn a neat and correct logic circuit. Candidates should make sure that gates
are drawn clearly and accurately as this is what is assessed first.

In part (b) the candidate starts off well with one correct set of output. After this it appears that they begin to
misunderstand the logic and cannot given any further correct sets of outputs.

In part (¢) the candidate almost gets the correct answer, but is not quite right in their first output, so they do
not get a mark.

Marks awarded for (a) = 5 out of 5
Marks awarded for (b) = 1 out of 4
Marks awarded for (¢) = 0 out of 1

Total mark awarded = 6 out of 10

Cambridge O Level Computer Science (2210)
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Paper 1 — Theory
Example candidate response — low

6 A gas fire has a safety circuit made up of logic gates. It generates an alarm (X = 1) in response to
certain conditions.

Binary
Input Description uslioe Conditions
1 gas pressure is correct
G gas pressure " 4
0 gas pressure is too high
1 carbon monoxide level is correct
c carbon monoxide level
0 carbon monoxide level is too high
1 no gas leak is detected
L gas leak detection
0 gas leak is detected

The output X = 1 is generated under the following conditions:

gas pressure is correct AND carbon monoxide level is too high

! OR "

carbon monoxide level is correct AND gas leak is detected

A 0

(a) Draw a logic circuit for this safety system.

G —

) Sl e gl 1

(5]
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Example candidate response — low, continued

(b) Complete the truth table for the safety system.

Paper 1 — Theory

Workspace
G c L X
0 0 AL
0 0 1 O
0 1 0 {
0 1 1 O
1 0 0 /l
1 0 1 U
1 1 0 4
1 1 1 D)
(c) Complete the truth table for the XOR gate:
A B | C
o 1 0
0 1 A
L
1 1 A

Cambridge O Level Computer Science (2210)
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Paper 1 — Theory

32

Examiner comment — low
In part (a) the candidate does not draw a logic circuit that will gain any marks. They also make a common
error drawing one of their logic gates, the NOT gate. They miss off the small circular part at the tip of the

gate, in the first gate. If candidates do this in their answer this cannot be classed as a NOT gate, as it is not
drawn correctly.

In part (b) the candidate is able to make two sets of correct conversions.

In part (¢) the candidate makes a common error with the last output. They have forgotten that if both inputs
in an XOR gate are 1, the output will be 0 and not 1, like in an OR gate.

Marks awarded for (a) = 0 out of 5
Marks awarded for (b) = 2 out of 4
Marks awarded for (¢) = 0 out of 1

Total mark awarded = 2 out of 10
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Paper 1 — Theory
Question 7
Example candidate response — high

7 (a) Street lighting is controlled automatically. A light sensor and a microprocessor are used to
decide when to switch each street light on or off.

Describe how the sensor, microprocessor and light interact to switch the street light on or off,

Include in your answer how the microprocessor stops the street lights being ifrequently
switched on and off due to brief changes in the light intensity.

Tre._ Nighk. seucox.. dedeele o« chovge. .ln. light.....

--------------------

ool conds. o sfgn@fbaw:wofmceﬁo Lo e,

------------------------------------------------

m?.éxm.ﬁmﬁﬁ5§.9k....cgz:\.mr.}.?z-. ..... h it.s.....q.\::t.%.’.a..kﬂge 9'51@}”'?‘0 .............

..........

digile]..u sing..an. SO converter.. T The. lightusid

iefrecese . sonds. o sighal. b e e JighL e
}‘wv\ul’amhaﬂe%gwwrsbrfglfl}@r%wm
[eset velwe  fhe. miveprocener fuces fie light......
L chorge. in light nknity. s, fos. Jaigh. ne...

\Dubbﬂmo)ﬁfWﬁlglﬁjvfm%smaiL\iLrﬁwaklézt ..... 5]

(b) Name three different sensors (other than light and pH) and describe an application for each
of these sensors.

A different application is needed for éach sensor.

Sensor 1 ...t T BBOSO T e eeer e enet s esesesem st ss et
Application ..... /""f°’“"“'ée"/{'£ea-&"?°“ ............. 3.3758 ers,  Such
A6t AR pforeete Gréen hacse;

................................................................................................................................................
- I L T T L D PR e P
..........................................................................................................................
I Iy I T O T T T T T T T L T T R T T P P T T P T TR PP R PP T
................................................................................................................................
......................................................................

...................................................................................................................................................
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Paper 1 — Theory
Examiner comment — high
In part (a) this candidate has given a very good answer that is detailed about the process. They missed
describing how the process would avoid turning the light on and off with small changes. They would have
been awarded the final mark if it had been included.
In part (b) this candidate gave three different sensors and three different applications, but only their last two
were valid. It is a common error for candidates to refer to a heat sensor, but they need to be more specific
about this, for example an infra-red sensor.

Marks awarded for (a) = 4 out of 5
Marks awarded for (b) = 4 out of 6

Total mark awarded = 8 out of 11
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Paper 1 — Theory

Example candidate response — middle

7 (a)

(b)

Street lighting is controlled automatically. A light sensor and a microprocessor are used to
decide when to switch each street light on or off.

Describe how the sensor, microprocessor and light interact to switch the street light on or off.

inciude in your answer how the microprocessor stops the sireet lights being frequently
switched on and off due to brief changes in the light intensity.

an

The (l'jhf sensor cends o siqnal o delect

.................................................................................................................................................

o biGhl. L0k o The inforrafmn gatheel LS.
Lonvertd | from . Analgee.. Lo dilEl se. (hab .
e microprocessan. con. ndeitond: JE. et [ia bkt

off-. ... Jhs. s checled . Gl SV

snessrsamsan . seErssastNssteae

30 mingles _or 7 hoer (2 avoid /??gf/é’f@f o1 o offer s 1s)

............................................................................................................................................

Name three different sensors (other than light and pH) and describe an application for each
of these sensors.

A different application is needed for each sensor.

SENSOr 1 oo SISO e,
Application Ufec{//)f/\/&/'f/fm/f’fZ‘Oﬂf’adfffﬁf
bempemture ok teler o P
Sensor 2 7%#5@{;‘}@35(" pr’fﬁ;ic/re Sensy ™

...................................................................................................................................

Application
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Paper 1 — Theory

36

Examiner comment — middle

In part (a) the candidate makes two common errors at the start. A light sensor detects light but it is not aware
of the intensity of it, this is something the microprocessor calculates. Second, they refer to what the sensor
sends as information; this is incorrect as it is data at this stage because it has not been given any context or
meaning. They then go on to make two points that can gain a mark. They attempt to cover what happens to
avoid small frequent changes, but are a little too vague in their response to gain a mark, as they put two
different suggestions.

In part (b) the candidate cannot gain a mark for a heat sensor as they need to be more specific, for example
an infrared sensor. They also cannot gain a mark for the application for acoustic sensor. Although it is a valid

explanation, it is a repeat of the same application for pressure sensor, and each application must be
different.

Marks awarded for (a) = 2 out of 5
Marks awarded for (b) = 3 out of 6

Total mark awarded = 5 out of 11
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Paper 1 — Theory

Example candidate response — low

7 (a) Street lighting is controlled automatically. A light sensor and a microprocessor are used to
decide when to switch each street light on or off.

Describe how the sensor, microprocessor and light interact to switch the street light on or off.

Include in your answer how the ‘microprocessor stops the street lights being frequently
switched on and off due to brief changes in the light intensity.

..... LOWEN..... more... Mant.,. Sl e, The.. ety Gk ... oM. Suphgh t) 5 ...
AhS.... SENSOL.... SONES... SIS A2 NG SOREOESROL.. ... ThE.... MCTORY QOS85 Or......
reads... s, SR0es.... D . hen | Bnds . SI8mG... B80S A the e,
Stoeek.. Kot 29, SUNch. oG Later, L e LS. g b &l (eS8 e,
SUnSers), AR Sorsnr.. Sond. .. SINOE. T, MIUTPXSSSOr, . (Ohich. . ag 0B,

on..oand o due o baoe  daras. . in. Sdhentesity by
LKesping....0...rona0 ok it infOraity. . oouss ,  sohith, it ues fo .
Oty | Sosh—er—ln || Ugar LRl heter the Wants. Q1R on...[5]

(b) Name three different sensors (other than light and pH) and describe an application for each
of these sensors.

A different application is needed for each sensor.

Sensor 1 ... BRORMILY | QORSOC ettt reessessaenns

Application ...\phen. . PEORIR, .. (MR CISe 40 0. A0, k.. ¢k e Hhele
LPERe ond e automodicly  openy e BN s
Sensor 2 .....SWCN SuX¥en ...

Application ...A%5..... SSIEONR.... RSSO, JUCHEN, . 0n . Soeuiele . 1ESR _(S to..
BB BTER et e e S sR e e e b e R e bees
SENSOT B v MO SEIBOT e s s s s bbb st
Application ... W8N, .o\, .gorHeGy  maching  betames 100 hOt, A ...
LS008 00X R SNRY I BOUD s

[61
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Paper 1 — Theory
Examiner comment — low

In part (a) this candidate starts off well gaining a mark in their first sentence. They then become repetitive
and vague in their response and cannot gain any further marks as a result.

In part (b) they are able to gain two marks for their first sensor and application. Their second suggestion is
not a sensor. The pushing of a button may be something a sensor can detect, but is not a senor itself. They

make the same mistake stating a heat sensor. This is not specific enough and needs to refer to, for example,
an infra-red sensor.

Marks awarded for (a) = 1 out of 5
Marks awarded for (b) = 2 out of 6

Total mark awarded = 3 out of 11
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Paper 1 — Theory
Question 8
Example candidate response — high
8 Five computing terms are described below.
Write the name of the term being described.
Software that anyone can download for free from the Internet

and then use without having to pay any fees. The usual
copyright laws apply and a user license is important.

............. T2eLVE..........
Software that gives the user the chance to try it out free of
charge before actually buying it. The software is subject to the
usual copyright laws. As a rule, not all the features found in the
full version are available at this stage. 8
..... LLAVNYZ (.

Software where users have freedom to run, copy, change and
adapt it. This is an issue of liberty and not of price since the
software guarantees freedom and the right to study and modify

the software by having access to the actual source code. O';L\}

Set of principles that regulates the use of computers in
everyday life. This covers intellectual property rights, privacy

issues and the effects of computers on society in general. .

The taking of somebody’s idea or software and claim that the
idea or software code were created by the “taker”.

...... W RIAISA. ...
[5]

Examiner comment — high

This candidate managed to give the correct term for all 5 definitions.

Total mark awarded = 5 out of 5
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Paper 1 — Theory

40

Example candidate response — middle

8

Five computing terms-are described below.

Write the name of the term being described.

Software that anyone can download for free from the Internet
and then -use without having to pay any fees. The usual
copyright laws apply and a user license is important.

Software that gives the user the chance to try it out free of
charge before actually buying it. The software is subject to the
usual copyright laws. As a rule, not all the features found in the
full version are available at this stage.

Software where users have freedom to run, copy, change and
adapt it. This is an issue of liberty and not of price since the
software guarantees freedom and the right to study and modify
the software by having access to the actual source code.

Set of principles that regulates the use of computers in
everyday life. This covers intellectual property rights, privacy
issues-and the effects of computers on society in.general.

The taking of somebody’s idea or software and claim that the
idea or software code were created by the “taker”.

Examiner comment — middle

Total mark awarded = 3 out of 5

Feee sofv%mo«’e

------------------------------------------------

................................................

................................................

...............................................

-----------------------------------------------

This candidate has made a common error and mixed up the definitions of freeware and free software.
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Paper 1 — Theory
Example candidate response — low

8 Five computing terms are described below.

Write the name of the term being described.

Software that anyone can download for free from the Internet
and then use without having to pay any fees. The usual
copyright laws apply and a user license is important.

------------------------------------------------

Software that gives the user the chance to try it out free of
charge before actually buying it. The software is subject to the
usual copyright laws. As a rule, not all the features found in the

full version are available at this stage. S\’t@ 2 | ke,
ORI A+ LIRS N I
Sofiware where users have freedom to run, copy, change and.
-adapt it. This is'an issue of liberty and not of price since the
software guarantees freedom and the right to study and modify
the software by having access to the actual source code. R —
m\‘ ) ((

masEssssasNsEsEsERASREseseTENEERN R AR aR RS

Set of principles that regulates the use of computers in
everyday life. This covers intellectual property rights, privacy
issues and the effects of computers:-on society in general. (o

The taking of somebody’s idea or software and claim that the
idea or software code were created by the “taker”. Iy

Examiner comment — low

This candidate has made the common error of mixing up the definitions of freeware and free software. They
are also incorrect with Copyright law. This is one part of computer ethics but not the entirety, so it doesn’t
match the full definition.

Total mark awarded = 2 out of 5
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Paper 1 — Theory

Question 9

Example candidate response — high

9 (a) Five statements about interpreters and compilers are shown in the table below.
Study each statement.

Tick (v') to show whether the statement refers to an interpreter or to a compiler.

Statement Interpreter Compiler

creates an executable file that runs directly on the \/

computer

more likely to crash the computer since the machine
code produced runs directly on the processor

and checked before being executed

slow speed of execution of program loops

\/
easier to debug since each line of code is analysed \/

it is more difficult to modify the executable code,
since it is in machine code format N

[5]

(b) State why a compiler or an interpreter is needed when running a high-level program on a
computer.

ng)q-]e.\!c,”%@m}&ffmséwﬂgmﬂahmm@z(bm@

%E&mﬁ%@#@?bﬁﬁ?&%ﬁdﬁﬁﬂvlr%lﬂlwnjsa@nef
b&c_nlha/acanqy]af@faamlaq}@/zf .............................. [1]

(c) Give one benefit of writing a program in a high-level language.

Hgkflevdlargwgaammsmf'!bma@@kw?m&&b@

(d) Give one benefit of writing a program in a low-level language.

Spwﬁa%tﬁ/ﬁw@]czmaﬁwhcjﬂﬂj/om#)e@»fdmf‘

LAS&..QE.WD@, .........................................................................................................
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Paper 1 — Theory
Example candidate response — high, continued

{e) Study the following three sections of code.

A: 10101101
11001110
10110111

B: 1LpA X
INC X
STA Y

C: FOR x « 1 TO 10
READ n
ENDFOR

Identify, using the letters A, B or C, which of the above codes is an example of assembly
code, high-level language code or machine code:

Assembly code B ..............................................................................................
High-level language code L ......... eeeieieeseeeeteteeieseeeneateteieraeeeEereteseRae LR bebe bRt te R b e sa s R et b
Machine code ... ot Leteeeseretssssisseeserartisareastos e tease ettt st et e R e s R et b s tananase

Examiner comment — high

In part (a) this candidate has made a common error in thinking that as an interpreter interprets the code as it
goes along it might make the computer crash more easily, but it is the compiler that will in fact do this.

In part (b) the candidate gave a good response stating it translates to machine code.

In part (¢) the candidate has provided a good response. Candidates need to make sure they state who or
what the code is easier to understand for, which this candidate did.

In part (d) the candidate correctly states it allows access to specific hardware.
In part (e) the candidate correctly recognised each part of code.

Marks awarded for (a) = 4 out of 5

Marks awarded for (b) = 1 out of 1

Marks awarded for (¢) = 1 out of 1

Marks awarded for (d) = 1 out of 1

Marks awarded for (e) = 2 out of 2

Total mark awarded = 9 out of 10
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Paper 1 — Theory

44

Example candidate response — middle

9

(a) Five statements about interpreters and compilers are shown in the table below,
Study each statement.

Tick (v) to show whether the statement refers to an interpreter or to a compiler.

Statement ‘ Interpreter Compiler
creates an executable file that runs directly on the < \/
computer M
more likely to crash the computer since the machine \/

code produced runs directly on the processor

and checked before being executed

easier to debug since .each line of code is analysed 1_/

slow speed of execution of program loops

‘it is more difficult to modify the executable code, \_/
since it is in machine code.format

(5]

(b) State why a compiler or an interpreter is needed when running a high-level program on a
computer.

P qm\nw ......... AO..... Oke-‘%ﬂam@e«@m% ........

0. e N S 1S\ SR, VP P 1 VoS

............................................................................................................................................... [1]

(c) Give one benefit of writing a program in a high-level language.

1 \
Eq%\{}\/\ -\ ke (.Q(')JU){ (O RG] 8 (an_@

(d) Give one benefit of writing a program in a low-level language.

Do et o T deeantt lhave

LR L P PP P PP Y TR T
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Paper 1 — Theory

Example candidate response — middle, continued

(e) Study the following three sections of code.

A: 10101101
11001110
10110111

B: 1DA X
INC X
STA Y

C: FOR x « 1 TO 10
READ n
ENDFOR

Identify, using the letters A, B -or C, which of the above codes is an example of assembly
code, high-level language code or machine code:

ASSEMDIY COUR ....eeeeeiirieeeecrreceerernessres e rsass e s e sssessesssessasssasinnansessans wnestereresrrensnsssersarssiens I
High-level language code .............. C’ eeTeAaIISLeIRIS IR NSRS R SEES IOUSSE L SRRISRELS SELSORNSSRNISEAT SRS SRS SORBIRSSS
Machine code ............ YB ...........................................................................................................

Examiner comment — middle
In part (a) this candidate was able to correctly recognise all five statements.

In part (b) the candidate has got the conversion the wrong way around. It should be from high level language
to machine code.

In part (¢) the candidate has not said who it is easy to understand and read for. This is needed to gain the
mark.

In part (d) the candidate has given an incorrect response as errors are not executed by low level language.
In part (e) the candidate correctly recognised each part of code.

Marks awarded for (a) = 5 out of 5

Marks awarded for (b) = 0 out of 1

Marks awarded for (¢) = 0 out of 1

Marks awarded for (d) = O out of 1

Marks awarded for (e) = 2 out of 2

Total mark awarded = 7 out of 10
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46

Example candidate response — low

9

(a) Five statements about interpreters and compilers are shown in the table below.
Study each statement.

Tick {(v') to show whether the statement refers to an interpreter or to a compiler.

Statement Interpreter Compiler
creates an executable file that runs directly on the &/
computer
more likely to crash the computer since the machine v
code produced runs directly on the processor
easier to debug since each line of code is analysed /
and checked before being executed
slow speed of execution of program loops \/
yd

it is more difficult to modify the executable code, \/
since it is in machine code format

(]
(b) State why a compiler or an interpreter is needed when running a high-level program on a
computer,
.............. Gomipaters - cammstoiinder sland . Sommands_iriden in......
idn \evel | lanena 9_...§.D.....’rhe%...h?.-.%é...cmmpﬂ.e..\a..(..intex.@.f.?:\r.fer.....’.rm .........
rondlate. fexete tem inte. 0aN0e. 088 )
(c) Give one benefit of writing a program in a high-level language.
e EDSVELHO. PO RIOIES
............................................................................................................................................... [1]
(d) Give one benefit of writing a program in a low-level language.
............... L T o o A S,
Y
............................................................................................................................................... [1]
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Paper 1 — Theory

Example candidate response — low

(e) Siudy the following three sections of code.

A: 10101101
11001110
10110111

B: LDA X
INC X
STA Y

C: FOR x « 1 TO 10
READ n
ENDFOR

Identify, using the letters A, B or C, which of the above codes is an example of assembly
code, high-level-language code or machine code:

Assembly code ............ Y LA
High-level language code CDde—C- .....................................................................................
Maching 6ode oo SEIEE. /Y e

Examiner comment — low

In part (a) this candidate has mostly confused the role on a compiler and an interpreter and has got most of
the statements incorrect as a result. This is a common error that is made.

In part (b) the candidate gave a good response stating it translates to machine code.

In part (¢) the candidate has provided a response that is just about sufficient for a mark, saying it is easier to
see errors in high-level language.

In part (d) the candidate states that low level language is quicker to execute. This is a common
misconception made by candidates and is not always the case.

In part (e) the candidate correctly recognised each part of code.
Marks awarded for (a) = 1 out of 5
Marks awarded for (b) = 1 out of 1
Marks awarded for (¢) = 1 out of 1
Marks awarded for (d) = 0 out of 1
Marks awarded for (e) = 2 out of 2

Total mark awarded = 5 out of 10
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Paper 1 — Theory

Question 10

Example candidate response — high

10 Letters from the alphabet are represented in a computer by the following denary (base 10) values:

A = 97

G = 103
I = 105
L = 108
N = 110

The word “ALIGN"is storedas: 97 108 105 103 110

(a) Convert each of the five values to binary. The first one has been done for you.

Letter | oy oo Dgparyvalee 4
ae:l 01|10 0|0 0|1
Las:l o [ 1 [ 1 o] 1|V OO
wos:| 5| | | 1ol [OlO] |
caoklo [ [ |V 1Ol ]1]1]
N O L IO[T T T O

2]

(b) An encryption system works by shifting the binary value for a letter one place to the left. “A”
then becomes:

1/1/0, 00010

This binary value is then converted to hexadecimal; the hexadecimal value for “A” will be:
C 2

For the two letters “L” and “G”, shift the binary values one place to the left and convert these
values into hexadecimal:

hexadecimal

- ol 11t lo]o]o].... 2%
|1 lolol ittt o s

[4]
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Example candidate response — high, continued

Next
Ao

Bl
ci 12

D%
B M
F:I5

Examiner comment — high

In part (a) this candidate converted all four letters correctly

Paper 1 — Theory

In part (b) this candidate managed to perform the bit shift correctly and converted the binary to hexadecimal

successfully.

Marks awarded for (a) = 2 out of 2
Marks awarded for (b) = 4 out of 4

Total mark awarded = 6 out of 6
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Paper 1 — Theory
Example candidate response — middle

10 Letters from the alphabet are represented in a computer by the following denary (base 10) values:

A = 97

G = 103
I = 105
L = 108
N = 110

Theword“ALIG N'isstoredas: 97 108 105 103 110

(a) Convert each of the five values to binary. The first one has been done for you.

Letter Denary value

Ae7n:1 0| 1{1{0|0|0(0 |1
Laos:l QOO | VO [V |}V
|(1d5): Ol V| OO \|O WA
G (103):| O | L[V |1 OO 1!
natox OO | V1OV ]

(2]

(b) An encryption system works by shifting the binary value for a letter one place to the left. “A”
then becomes:

1(1/0/0({0{0 1|0

This binary value is then converted to hexadecimal; the hexadecimal value for “A” will be:
C 2

For the two letters “L’ and “G”, shift the binary values one place to the left and convert these
values into hexadecimal:

hexadecimal
| OO viov (o] 3 e
e |\ |\ Voo v (0] BEb .
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Examiner comment — middle

In part (a) this candidate was not able to correctly convert any of the letters into binary.

In part (b) this candidate did manage to perform the bit shift correctly and converted the binary to
hexadecimal successfully. This was done on an initial incorrect binary value from part (a), but as they could

demonstrate the skill of a bit shift and convert those values in correct hexadecimal values, they were
awarded all four marks.

Marks awarded for (a) = 0 out of 2
Marks awarded for (b) = 4 out of 4

Total mark awarded = 4 out of 6
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Example candidate response — low

10 Letters from the alphabet are represented in a computer by the following denary (base 10) values:

The word “ALIGN"is stored as: 97 108

G
|
L .
N

97

103
105
108
110

105 103 110

(a) Convert each of the five values to binary. The first one has been done for you.

Letter Denary value

aen| 0 [1|1/0/0[0]|0]1
L0 o | b | | S Ly || Bl
A%k p v g Lo lal
G pl v vl s lale v
N o 1y [y Jo Ll g

(2]

(b) An encryption system works by shifting the binary value for a letter one place to the left. “A”

then becomes:

0

0

0

0

0

This binary value is then converted to hexadecimal; the hexadecimal value for “A” will be:

C 2

For the two letters “L” and “G", shift the binary values one place to the left and convert these

values into hexadecimal:

hexadecimal
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Paper 1 — Theory

Example candidate response — low, continued

0 ©Go0d \
0(501 5
1 60 16 3
L oo ‘! 3
K o\ 00 <
4 o1 0 .
S o110 ;
‘ Oy U1 3
% }00' A
I 10y O e
) Yoo | 4
18 1 ¢ 0 £
Y poyo !
\5 '
¢ ¢
A0
2 44
D o np b R @\ t\ )
S% 5 Y 10 4
& |
ey 128 ¢u 32 16 T2l
=6 'a s Y\ aloo]
'\r)é 10 b '
e 128 g 16 BM
1%
o4 129 64 '1216‘“‘?(')
6\ \ R
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Paper 1 — Theory
Examiner comment — low
In part (a) the candidate was able to convert two of the letters correctly for a mark.

In part (b) they did not manage to perform the bit shift correctly on either binary number, but they could
demonstrate enough skill for one mark in converting one of their binary values to the correct hex value.

Marks awarded for (a) = 1 out of 2
Marks awarded for (b) = 1 out of 4

Total mark awarded = 2 out of 6

54 Cambridge O Level Computer Science (2210)
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Paper 2 — Problem-solving and Programming

Section A

Question 1(a)

Example candidate response — high
1 (a) Allvariables, constants and other identifiers should have meaningful names.

(i) Declare the array to store the pupils’ names.

e Stelname L1:30] e []

(ii) Declare the array to store the pupils’ weights.

(iii) It has been decided to record the weights for the whole school of 600 pupils rather than
one class.

Wirite suitable new declarations for these two arrays,

o Stdname L1600 o e e

Examiner comment — high

Meaningful names without spaces were chosen for the arrays in (i) and (ii), a correct upper and lower bound
was shown for both arrays. For (iii) the new declarations used the same names with the new correct upper
bound.

Marks awarded for (i) = 1 out of 1

Marks awarded for (ii) = 1 out of 1

Marks awarded for (iii) = 1 out of 1

Total mark awarded = 3 out of 3

Cambridge O Level Computer Science (2210)

55



Paper 2 — Problem-solving and Programming
Example candidate response — middle
1 (a) Allvariables, constants and other identifiers should have meaningful names.

(i) Declare the array to store the pupils’ names.

.......... S k.é\*\qu(,\'Lc-Sm

(ii) Declare the array to store the pupils’ weights.

...... = ‘C.e\\r\t&k&\%ﬁlm

(iii) It has been decided to record the weights for the whole school-of 600 pupils rather than
one class.

Write suitable new declarations for these two arrays.

(b) Write an algorithm to complete Task 2, using either pseudocode, programming statements
or a flowchart. Use weights for the whole school. You should assume that Task 1 has already
been completed. :

‘-9?»\(.47““"0 ...............................................................................................................
T:QN ':...qwn-.\gln-"" ..... \ \-&‘Q‘QQ ................. ] Mevreerasnsssnisesasneresasse

PRk Y ey (L ﬂt‘-bk& ak Xag ke LIEVN
\.ﬂ‘.'.‘.?.'.\’..: ..M‘.\,S..\. Ay T T

|2

e NN - R T TR v | :3. Y AU " R :&j. ASen L)
Y0 2 TP T o) T \ W Y h\f.(.&vumt}
| 3 3
Bs‘c‘g'\tist}\-‘i‘:.&wvlér—"B'\Mem«!&_ .................................................
NL-A-.\QCA-:wt ........................................................................ besestasereressssrarensassrnnmnrnreasns

120 0 e SRR © | A N N X e e

Examiner comment — middle

Meaningful names without spaces were chosen for the arrays in (i) and (ii), a correct upper and lower bound
was shown for both arrays. For (iii) the new declarations did not use the same names therefore the mark
was not awarded as the program would need to be rewritten using the new array names.

Marks awarded for (i) = 1 out of 1

Marks awarded for (ii) = 1 out of 1

Marks awarded for (iii) = 0 out of 1

Total mark awarded = 2 out of 3
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Example candidate response — low
1 (a) Allvariables, constants and other identifiers should have meaningful names.

(i) Declare the array to store the pupils’ names.

A - ( ]
.................................. LS ?:) T eettsesarere st sebe b sasebb e b e ea s s baesas b e sassasebsennssnsessssanasanssnnef 1]

(ii) Declare the-array to store the pupils’ weights.

(iii) It has been decided to record.the weights for the whole school of 600 pupils rather than
one class:

Write suitable new declarations for these two arrays.

Examiner comment — low

No meaningful names were seen for (i) and (ii). Although a correct upper and lower bound was shown for (i)
this was not sufficient to award a mark. For (iii), although a new correct upper and lower bound was
provided, the mark was not awarded because there were no array names.

Marks awarded for (i) = 0 out of 1

Marks awarded for (ii) = 0 out of 1

Marks awarded for (iii) = 0 out of 1

Total mark awarded = 0 out of 3
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Question 1(b)

Example candidate response — high

(b) Write an algorithm to-complete Task:2, using ‘either pseudocode, programming statements
or a flowchart. Use weights for the whole school. You should assume that Task 1 has already
‘been completed.

Examiner comment — high
This is an example of an answer with programming statements. There is a FOR ... NEXT loop for all 600

pupils, the final weight is input, the difference is calculated using the start weight previously stored in Task1,
then stored in the correct place in the array of differences. This example of programming is worth the full five

marks on offer.

Total mark awarded = 5 out of 5
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Paper 2 — Problem-solving and Programming

Example candidate response — middle

(b) Write an algorithm to complete Task 2, using either pseudocode, programming statements
or a flowchart. Use weights for the whole school. You should assume that Task 1 has already

been completed.

....................................................................................................................................

.....................................

..............................

Trput
Pupil li&-ei.g}wt 5

-------------------------------------------------------------------------------------------------

RL'Pi‘l:N-eita }\E 2

----------------------------

............... X w _ ..
}H\ Weight Al ekéce «— Pdp\\'m_eight?: Pupileight £ 1 ]

I

C e« Cc+1

---------------------------------

.................................

..............................................................................................................................................

........................................ Q-?,be

...........................................................................................................

Examiner comment — middle

This is an example of a flowchart answer. The loop control is correct for 600 pupils, the final weight is input,
PupilWeight?2, the difference is calculated but not using the start weight previously stored in task 1. This
example is worth the three marks, one for loop control, one for input of final weight and one for calculation of

difference.

Total mark awarded = 3 out of 5
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Paper 2 — Problem-solving and Programming
Example candidate response — low

(b) Write an algorithm- to.complete Task 2, using either pseudocode, programming statements
or a flowchart, Use weights for the whole school. You should assume that Task 1 has already

been completed.

N?..\;. t.: ...................................................................................................

Examiner comment — low

This answer could be programming statements or pseudocode. There is a FOR ... NEXT loop for all 600
pupils, the weight is input, but it is unclear whether this is the weight at the start or end of term. The
difference is incorrectly set to zero outside the loop. This example is worth one mark for the loop.

Total mark awarded = 1 out of 5
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Question 1(c)

Example candidate response — high

{c) (i) Describe suitable validation rules for Task 1.
The \m\tdcﬂaon rules for tagk 1 cshauld be (tmy'+ checle or

............................................................................

...........................................................................................................................................

NS endd e TGhts » The weitghk Limid g\-\ouw be clrve

................................................................................................................ T

1< and 1ess then 199 fof shuclend - 2l

.......................................................................................................................................

(i) Give two pupil weights that you could use to check the validation used in Task 1. Explain
why you chose each weight.

Weight 1 vcvvvereeeseens 0. eeeeensesense s bR R AR R SRR AR R AR R AR SRR

Reason for cholce ... 3 /hé vadut.. i '«‘-ﬂf“’ A cnesiieeds aond ik ik, et

mﬁmycd‘o‘dm

Examiner comment — high

(i) There are two validation rules described and both descriptions are in the context of Task 1 of the pre-
release material. This example is worth full marks.

(ii) There are two different pupil weights, each with a reason why the data chosen would be suitable to check
the program’s validation in Task 1. This example is worth full marks.

Marks awarded for (i) = 2 out of 2
Marks awarded for (ii) = 4 out of 4

Total mark awarded= 6 out of 6
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Paper 2 — Problem-solving and Programming

62

Example candidate response — middle

() ()

Describe suitable validation rules for Task 1.

HWMMMQ
jﬁ*’{yﬂ(mMmjﬁ&‘ ...............................................
et e Moo e B L —

...................................... S 0l S Lo AT 7 OGP K e [2]

(i) Give two pupil weights that you could use to check the validation used in Task 1. Explain

why you.chose each weight.

Reason for choice "Hr ....... R N— &Mﬂﬂau&gwmmof
....... be.nzgd:l!lﬂ.
WEIGHE 2 corrern S eere s ssssssssss s st s e

o Comnr.... have e MMM&?{SM ................................ 4]

Examiner comment — middle

(i) There is one validation rule described the description is in the context of Task 1 of the pre-release
material. This example is worth one mark as a single rule is described.

(ii) There are two different pupil weights; neither reason given relates to the program’s validation checks in
Task 1. The reasons are general statements about pupils’ weights rather than the validation checks. This
example is worth two marks for the weights chosen.

Marks awarded for (i) = 1 out of 2
Marks awarded for (ii) = 2 out of 4

Total mark awarded = 3 out of 6
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Example candidate response — low

(c) (i) Describe suitable validation rules for Task 1.

...........................................................................................................................................

............ gi’rm(‘.
e
.............. bt ol OO SSASARRUUSUSRRR SRRSO |~

(ii) Give two pupil weights that you could use to check the validation used in Task 1. Explain
why you chose each weight.

Weight 1 oov..... \ o&\»ueﬁhi'c“’ ..............................................................................

L T L L T T T e

. At A
Weight 2 ....... \Qw%j\*k"‘dj .....................................................................................
X ] - l\-
Reason for choice ....0N.....a0....3Yei9e noaneswoghk hnne
X/ A
....... Ve.more, Mom 100 | so WS SN SIS e [4]

Examiner comment — low

(i) There is a sample of code for a validation rule. This example is worth no marks as a description was not
included.

(ii) The candidate has not provided two different pupil weights; code for validation checks is not required
here. This example is worth no marks as the question has not been answered.

Marks awarded for (i) = 0 out of 2
Marks awarded for (ii) = 0 out of 4

Total mark awarded = 0 out of 6
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Question 1(d)

Example candidate response — high

(d) Explain how you select the pupils With a fall in weight of more than 2.5 kilograms (part of
Task 3). You may include pseudocode or programming.statements as part of your explanation.

me.‘kame.vsqo\h@w’m—mh—\ne\%%k'\\«e_s‘mftmﬁ\hk
&ﬂwgﬁw\sﬁuﬁcgjﬁfx=lhﬁo)
wedd- & eacla. Shidenk (o . Difference (0= enduwotililn). —stowkweh
Tﬁgn,%@:-’c\sen—d.s@gn&a’hm\gq,qe\ax’mq»m:& )
arnsaﬁov%mwﬂj\r\técm%kmzﬁtﬁ
Imo(&w,‘tpgnANm,M\NM%USe.&t
2 T AifSerence OO e 5 e

............. gmnsa\s.wn’se&mg,(fs‘wiu&ioi\w\oshwzi\«&\a
e dference A3, shdedrome B,

.........................................................................................

‘\Re.&\u&mk’smma.qm},o\\mﬁmcehmwuj\&s\%Mlam?“"xd '

Examiner comment — high

The candidate has provided a good explanation of how a pupil would be selected with a fall in weight with
sample code to illustrate each part of the explanation.

Total mark awarded = 6 out of 6
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Example candidate response — middle

(d) Explain how you select the pupils with a fali in weight of more than 2.5 kilograms (part of
Task 3). You may include pseudocode or programming statements as part of your explanation.

Examiner comment — middle
The candidate has not provided an explanation of how a pupil would be selected with a fall in weight, there is

some sample code. Only a maximum of four marks could be awarded without an explanation. Marks have
been awarded for the loop, checking for a difference in weight, less than -2.5 and outputting the pupil’s

name.

Total mark awarded = 4 out of 6
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Example candidate response — low

(d) Explain how you select the pupils with a fall in weight of more than 2.5 kilograms (part of
Task 3). You may include pseudocode or programming statements as part of your explanation.

....... i\_&a \E - » .
! wkzés\@c, &A@_m n.c.eél $ \c_s. £, ’Mmm .....
CL .............. K= Qﬂﬁ)

B 2 T P

Examiner comment — low

The candidate has not provided an explanation of how a pupil would be selected with a fall in weight, there is
some sample code that incorrectly includes checking for a rise in weight. One mark is awarded for checking

the difference in weight.

Total mark awarded = 1 out of 6
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Section B

Question 2

Example candidate response — high

2 Read this section of program code that should input 30 positive numbers and then output the

largest number input.

1 Large = 9999

2 Counter = 0

3 WHILE Counter > 30

4 DO

5 INPUT Num

6 IF Num X Large THEN Large = Num
7 Counter = Counter 1

8 ENDWHILE
9 PRINT Large
There are four errors in this code.

Locgtelthese errors and suggest a corrected piece of code for each error.

e 1: . 2 . .

.......................................................................................................................................

.....................................................................................................................................

M hold e Cowrden S 30
5.9 Lok, fthe

Examiner comment — high

The candidate has located all the errors correctly using the line numbers. For each error there is a correction

given that would work.

Total mark awarded = 4 out of 4
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Paper 2 — Problem-solving and Programming
Example candidate response — middle

2 Read this section of program code that should input 30 positive numbers and then output the
largest number input. 2
[

o
1 Targe = 9999

2 Counter = 0

3 WHILE Counter > 30

4 DO

5 INPUT Num

6 IF Num < Large THEN Large = Num
T Counter = Counter - 1

8 ENDWHILE
9 PRINT Large
There are four errors in this code.

Locate these errors and suggest a corrected piece of code for each error.

1 \1&@(7)“%qudibecmw*cwmﬂ

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
B T TP P T )

..........................................................................................................................................................

Examiner comment — middle

The candidate has located all the errors correctly using the line numbers. For three of the errors there is a
correction given, the fourth error has no correction. The corrections for errors 1 and 3 work, the correction for
error 2 will give 31 iterations not the 30 required.

Total mark awarded = 2 out of 4
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Example candidate response — low

2 Read this section of program code that should input 30 positive numbers and then output the
largest number input.

1 Large = 9999
2 Counter = 0

3 WHILE Counter > 30

4 DO

5 INPUT Num

6 IF Num < Large THEN Large = Num
7 Counter = Counter - 1

8 ENDWHILE
9 PRINT Large

There are four errors in this code.

Locate these errors and suggest a corrected piece of code for each error.

_ S

SALNOM £ \adae SEN \ asSe =0 4]

Examiner comment — low

The candidate has located two errors correctly by quoting the code. For each error there is a correction

given, for error one the correction is wrong, for error two the correction would work. Error three is incorrect.

Error four has been misidentified with the error given as the correction. Only error two has been identified
and corrected.

Total mark awarded = 1 out of 4
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70

Quest

ion 3(a)

Example candidate response — high

Complete a trace.table for each of the two sets of input data.

Set1  §5,2,4,3,1,5

Set2z 3,2,1,0,7,3

Tracetableset1 5,2,4,3,1,5
A B c D E F Total | Check | Output
2 4 | 3 [ |5 |39 | 5 Aot
Trace table set2 3,2,1,0,7,3
A B c D E | F Total | Check | Output
3 2 ! o | # 3 | 45 | 1 kj;gL

Examiner comment — high

The candidate has completed both trace tables correctly.

Total mark awarded = 4 out of 4
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Paper 2 — Problem-solving and Programming

Example candidate response — middle

Complete a trace table for each of the two sets of input data.

Set1 5,2,4,8,1,5

Set2 38,2,1,0,7,3

Trace table set1 5,2,4,3,1,5

i

-

D E F Total Check

A B C Outpug
S 12 ly 2l \v]s (3% ]S Mok
=< Y 2 | VL g <

Trace table set2 3,2,1,0,7,3
A B' C D E F Total Check | Output
312 |y 1o T 12 8ol Red
2 | Y4 3 | o | 35| 3

Examiner comment — middle

The candidate has completed A, B, C, D, E and F in both trace tables correctly, the working out to check the
calculation against F has incorrectly been included so the marks cannot be awarded. Total, Check and

Output are correct for one mark in each trace table. 01 has been accepted as 1.

Total mark awarded = 2 out of 4
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Example candidate response — low
Complete a trace table for each of the two sets of input data.
Set1 5,2,4,3,1,5
Set2 3,2,1,0,7,3

Trace tableset1 5,2,4,3,1,5

A B Cc D E F Total Check Output
: 2 4 3 1 5
w | 12 | 5 | © 38 5 |A<ept
174 # " se re re ’e v A reep t
Trace tableset2 3,2,1,0,7,3
A B C D E F Total Check Output
S \ 0 7 g
3 Y 3 0 35 3 4 | ot |Reged
» 2 L4 # » #” ” ” R w

[4]

Examiner comment — low

The candidate has completed A, B, C, D, E and F in both trace tables correctly, the working out to check the
calculation against F has incorrectly been included so the marks cannot be awarded. Total and Check are
correct, Output is incorrect as both Accept and Reject have been repeated. No marks can be awarded.

Total mark awarded = 0 out of 4
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Question 3(b) and 3(c)

Example candidate response — high

(b) State the purpose of the flowchart in part (a). m:é g Ten Code

.................................................................................................................................................

e d\&c‘i dl"sﬁ‘ e (epf.g,&emql Ao Tt 4 gﬁ‘«-ﬁ{e ,d&'?-.

.............................................................................................................................................

We oo wie Heuadeymal Repeogenct .l.i; g b“ :lo .

2o (1117 T o A
oy B uted B Henodesamad « We ean 2ftogent 1o [,3[ A

............................................................................................................................................

Examiner comment — high

The candidate has correctly stated the purpose of the flowchart in (b). The problem when 10 is the
remainder has been identified in (¢) and then a workable solution suggested.

Marks awarded for (b) = 1 out of 1
Marks awarded for (¢) = 3 out of 3

Total mark awarded = 4 out of 4
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Example candidate response — middle

{b) State the purpose of the flowchartin part (a).

B VPSPV A ST\ WAL, [YBIF  IE TCA TL N
ISR S TS ST O 1. O (1

(e) Identify a problem with this flowchart and explain how to correct it.

Problem Wt weeiedle ’TQ\C-\ \\Ahww‘c«‘e%vim‘ﬁﬂ-“*m‘;

...........................................................

\sau'd‘:‘gﬂt‘touwo
Solution ....R\.t.-..ts.......m.......s;mss.% ..... ‘ouw-wlttfi]

O-levWQ6“**“\:%&%3:“5‘1“1\7;«*‘:&?

Examiner comment — middle

The candidate has correctly stated the purpose of the flowchart in (b). The algorithm works without Total
being set to zero so this is not a problem to be corrected.

Marks awarded for (b) = 1 out of 1
Marks awarded for (¢) = 0 out of 3

Total mark awarded = 1 out of 4
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Example candidate response — low

(b) State the purpose of the flowchart in part (a).

..... Y Q&WMWV&QC&M\%&@\OT

Okttqﬁ-q,&oxe_ ........ Giu&“puk,&‘ ................................................................

Examiner comment — low

The candidate has not been able to identify the purpose of the flowchart or identify a problem.

Marks awarded for (b) = 0 out of 1
Marks awarded for (¢) = 0 out of 3

Total mark awarded = 0 out of 4
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Question 4

Example candidate response — high
4  Four programming concepts and four examples of programming code are shown below.

Draw a line to link each programming concept to the correct example of programming code.

Pro:;r:cn;r:ting Example of programming code
| Counting Sum = Sum + Value[n] ]
I Repetition IF Value = 10 THEN PRINT 'X' |
I Selection FOR Counter = 1 TO 10 I
| Totalling Amount = Amount + 1 l
|

Sum = Numl + Num2

(4]

Examiner comment — high
Most of the high-awarding candidates gained full marks.

Total mark awarded = 4 out of 4

Example candidate response — middle
4  Four programming concepts and four examples of programming code are shown below.

Draw a line to link each programming concept to the correct example of programming code.

Sum = Numl + Num2

Pmﬂng Example of programming code
Counting Sum = Sum + Value[n]
Repetition IF Value = 10 THEN PRINT 'X' |

I Selection FOR Counter = 1 TO 10 I
L Totalling Amount = Amount + 1 ]
|

[4]

Examiner comment — middle
Most of the middle-awarding candidates could identify ‘selection’ and one other programming concept.

Total mark awarded = 2 out of 4
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Example candidate response — low
4  Four programming concepts and four examples of programming code are shown below.

Draw a line to link each programming concept to the correct example of programming code.

ng:;:':ting Example of programming code
Counting Sum = Sum + Value([n] —I
l Repetition IF Value = 10 THEN PRINT ‘X' ]
I Selection FOR Counter = 1 TO 10 l
L Totalling Amount = Amount + 1 ]
|

Sum = Numl + Num2

(4]

Examiner comment — low
Most of the low-awarding candidates could only identify the programming concept of ‘selection’.

Total mark awarded = 1 out of 4
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Question 5(a)

Example candidate response — high

5 (a) Write an algorithm, using pseudocode and a FOR .. TO .. NEXT loop structure, to input
1000 numbers into an array.

............... ntsbsAllsmool o o S SR ]

.................................................................................................................................................
...................................................................................................................................................

Examiner comment — high
AFOR ... TO ... NEXT loop with correct use of the loop counter for the array index, full marks.

Total mark awarded = 2 out of 2

Example candidate response — middle

5 (a) Write an algorithm, using pseudocode and a FOR .. TO .. NEXT loop structure, to input
1000 numbers into an array.

.............. mmO

Nﬂ.xﬁ? .........................................................................................................................
L AT I 1 o LT WPV TN 1
ﬂ*mkmsc:t.—l&-bl ....................................................................... 2]

Examiner comment — middle
A FOR ... TO ... NEXT loop, there is no attempt to use the loop counter with the array.

Total mark awarded = 1 out of 2
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Example candidate response — low

5§ (a) Write an algorithm, using pseudocode and a FOR .. TO .. NEXT loop structure, to input
1000 numbers into an array.

ey
.2 !
.................................... B B e .2 0 3 3 o AN COM RO T i AR

---------------------------------------------------------------------------------------------------------------------------------------------

..................................... Werts  Poses. Ouyr O . p

Examiner comment — low
An attemptat a FOR ... TO ... NEXT loop, there is no loop counter and no use of an array.

Total mark awarded = 0 out of 2
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Question 5(b)

Example candidate response — high

(b) Rewrite your algorithm using another loop structure.

—S;wp‘\mm ................................................................................................................
qu\ns..vrisw“\ B T 0 o AL SN S WS RN S [N S

\)m\i\k\.&ﬂ"‘\: ........ T L = TN A A O RO OO st DG L

Examiner comment — high

A REPEAT ... UNTIL loop, with correct initialisation, updating and testing of the loop counter, full marks. The
candidate has used the correct € symbol as required by the new syllabus. Candidates using = instead of <

were not penalised.

Total mark awarded = 4 out of 4

Example candidate response — middle

5 (a) Write an algorithm, using pseudocode and a FOR .. TO .. NEXT loop structure, to input
1000 numbers into an array.

.......... 3\3 ﬁ.x\?
..........mxm\nﬂs....[,1.:...\@9.91..%...a.n)é,ae.c .................................................
R T e e G T 2]

Examiner comment — middle

A WHILE ... DO ... ENDWHILE loop, with some errors. The loop counter has not been initialised, the WHILE
statement is missing a variable. The updating of the loop counter is correct and there is an ENDWHILE

statement, for two marks.

Total mark awarded = 2 out of 4
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Example candidate response — low

(b) Rewrite your algorithm using another loop structure.

LGP o Numbugi\.'lo ...... \ooc).

Examiner comment — low

Paper 2 — Problem-solving and Programming

..................................

It is unclear what type of loop is being used here. There is one mark for updating the loop counter.

Total mark awarded = 1 out of 4
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82

Question 6(a)

Example candidate response — high, middle, low

(a) Give the number of fields that are.in each record.

Examiner comment
All but the weakest candidates could identify the number of fields in each record.

Total mark awarded = 1 out of 1

Question 6(b)

Example candidate response — high

(b) State which field you would choose for the primary key.

Give a reason for choosing this field.

TM&C—\*&\E*°"§9°$\\lQHk¥%W‘K ..... ‘peS“—“ ........

ev\‘?‘)\»: AS L2 -r!..o.mks‘u‘ikc‘!\‘l‘-&v-\ﬂuw‘l[m
\s -\3;\.\-3? & Cuiewd s

Examiner comment — high

Most candidates could identify the field to choose for a primary key, this candidate gave a good explanation
of their choice using appropriate database terminology.

Total mark awarded = 2 out of 2

Example candidate response — middle

(b) State which field you would choose for the primary key.

Give a reason for choosing this field.

............. E\-\S\aﬁ.w"lht\.{mmdhiﬁ
.................. ar 'me%mmcﬂmmwgswm

Examiner comment — middle

Most candidates could identify the field to choose for a primary key; sometimes the explanation did not
provide enough information to gain a mark. This explanation just repeats the question and does not add any
further information.

Total mark awarded = 1 out of 2
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Example candidate response — low

(b) State which field you would choose for the primary key.

Hudod Nowne

------- LT L LT LT T T TR TP PP

Give a reason for choosing this field.

---------------------------------------------------------------------------------------------------------------------------------------------

Examiner comment — low

Weaker candidates sometimes incorrectly identified the Student Name field; this did not gain a mark.

Total mark awarded = 0 out of 2

Question 6(c)

Example candidate response — high

(c}) The query-by-example grid below selects all students with more than 60 marks in History or
more than 60 marks in Geography.

Field: | Student Name History Geography
Table: | MARKS MARKS MARKS

Sort: | Ascending

Show: D D

Criteria: >80

or: >60

Show what would be output.

jama. Abur,
..Diama.. At k... ehete e eL e b e 48 e e et n e ee e A LSRR E bt s aanernesaenn st

Examiner comment — high

The answer should be the output, this is completely correct as it shows only the Student Names and they are
in ascending order.

Total mark awarded = 2 out of 2
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Example candidate response — middle

(c) The query-by-example grid below selects all students with more than 60 marks in History or
more than 60 marks in Geography.

Field: | Student Name History Geography

Table: | MARKS MARKS MARKS

Sort: | Ascending

Show: |:| ‘:‘

Criteria: >60

or: >60

Show what would be output.

................... \x &°\$m:)§\o\.bmm&&\m\r

Examiner comment — middle

The content of the answer is correct as only the Student Names are shown, the order is incorrect as it is the
order the names appear in the database table not in ascending order.

Total mark awarded = 1 out of 2

Example candidate response — low

(c) The query-by-example grid below selects all students with-more than 60 marks in History or
more than 60 marks in Geography.

Field: | Student Name History Geography
Table: | MARKS MARKS MARKSi

Sort: | Ascending

Show: D [:'

Criteria: >60.

or: =60

Show what would be output.

....................................................................................................................................

Examiner comment — low

The candidate appears to know how the query-by-example shown should work, however the question asked
has not been answered as the reasoning has been shown rather than the output.

Total mark awarded = 0 out of 2
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Question 6(d)

Example candidate response — high

(d) Complete the query-by-example grid below to select and show the student names only of all
students with less than 40 marks in both Maths and English.

Field:)  Stodent Name Maths English
Table: MARKS MARKS MAaRES

Sort:| A scpnoling
Show: _ @‘J D D

Criteria: < 4o 4o
or:

(3]

Examiner comment — high

The candidate has selected the correct fields. The Sort row for the Student Name can be left blank or set to
Ascending or Descending since there are no instructions about sorting. The show boxes are correctly left
unchecked for Maths and English. The < 40 criteria for the Maths and English marks are on the same line as
both are required.

Total mark awarded = 3 out of 3

Example candidate response — middle

(d) Complete the query-by-example grid.below to select and show the student names only of all
students with less than 40 marks in both Maths and English.

Field:| g4, Aot Nogne Mo);\\s Ev%lxsh
Table: MARS MARKS MRS

Sort: Mm
Show: @ D D

Criteria: L ho
or: L

(3]

Examiner comment — middle

The candidate has selected the correct fields. The Sort row for the Student Name can be left blank or set to
Ascending or Descending since there are no instructions about sorting. The show boxes are correctly left
unchecked for Maths and English. The < 40 criteria for the Maths and English marks are not on the same
line; this is incorrect as both are required. There is no mark for the English column.

Total mark awarded = 2 out of 3
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Example candidate response — low

(d) Complete the query-by-example grid below to select and show the student names only of all
students with less than 40 marks in both Maths and English.

Field:| 8fidend Nome Maths 5:515_? ~
Table: | ek Mixek< .M{,_e)a_;c
Sort: d5 M,ﬂ deserdina
Show: zb B’ Q’ '
Criteria: <Y
or: 2y

Examiner comment — low

(3]

The candidate has selected the correct fields. The Sort row for the Student Name can be left blank or set to
Ascending or Descending since there are no instructions about sorting. The show boxes are incorrectly
checked for Maths and English. The < 40 criteria for the Maths and English marks are not on the same line;
this is incorrect as both are required. There is no mark for the Maths column and no mark for the English

column.

Total mark awarded = 1 out of 3
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