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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS & A
Level Computer Science (9608), and to show how different levels of candidates’ performance 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.

For ease of reference the following format for each component has been adopted:

Question
Mark scheme

4

Example candidate
response

. 4

Examiner comment

Each question is followed by an extract of the mark scheme used by examiners. This, in turn, is followed by
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 their marks.

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.

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at
https://teachers.cie.org.uk
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Assessment at a glance

Assessment at a glance

For Cambridge International AS and A Level Computer Science, candidates may choose:

s iotake Papers 1, 2, 3 and 4 in the same examination series, leading to the full Cambridge International
A Level

» i follow a staged assessment route by taking Papers 1 and 2 ifor the AS Level qualification) in one
series, then Papers 3 and 4 (for the full Cambridge International A Level in a later series

» to take Papers 1 and 2 only {for the AS Level qualification).

Components Weighting (%)

AS A

All candidates take
Paper 1 Theory Fundamentals 50 or
This written paper contains short-answer and structured questions.
There is no choice of questions.

75 marks
Externally assessed 1 hour 30 minutes
Paper 2 Fundamental Problem-solving and Programming Skills 50 25

This written paper contains short-answer and structured questions.
There is no choice of guestions.

Topics will include those given in the pre-release material.’

75 marks

Externally assessed 2 hours

Paper 3 Advanced Theory - 25
This written paper contains shorf-answer and structured questions.
There is no choice of guestions.

75 marks
Externally assessed 1 hour 30 minutes
Paper 4 Further Problem-solving and Programming Skills . 25

This written paper contains short-answer and structured questions.
There is no choice of guestions.

Topics will include those given in the pre-release material.’

75 marks

Externally assessad 2 hours

Advanced Subsidiary (AS) forms 50% of the assessment weighting of the full Advanced (A) Lavel.

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
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Paper 1

Paper 1 — Theory Fundamentals

Question 1

1 (i) Convert the following binary number into hexadecimal.

10111000
............................................................................................................................................... [1]
(ii) Convert the following denary number into BCD format.
97
............................................................................................................................................... [1]
(iii) Using two’s complement, show how the following denary numbers could be stored in an 8-bit
register:
114
-93
2]
Mark scheme
1 (i) B8 [1]
(i) 1001 0111 [11]
(iii)
114 | 0 1 1 1 0 0 1 0
-93| 1 0 1 0 0 0 1 1
[2]

6 Cambridge International AS & A Level Computer Science 9608



Example candidate response — high

1 (i) Convert the following binary number into hexadecimal.
10111000
(i} Convert the following denary number into BCD format.

97
Llood.oaa

)

voee[ 1]

{iii} Using two's complement, show how the following denary numbers could be stored in an 8-bit

register: B o ]
[13 60 %) 1e % (& 1 4

4 0|1 (11010110

w8 1101100101 |1

Examiner comment — high

(2]

Paper 1

In part (i) the candidate has correctly converted the given binary number to hexadecimal format. The
answer would have been more complete if the subscript 16 was added to indicate the base, i.e. B8+e.

In part (ii) the candidate has correctly converted the denary number into Binary Coded Decimal (BCD)

format and has neatly written the answer as two groups of four binary digits.

In part (ii) the candidate has correctly converted both the positive and negative denary numbers into

two’s complement binary format.

Marks awarded for part (i) = 1/1
Marks awarded for part (i) = 1/1
Marks awarded for part (i) = 2/2
Total marks awarded = 4outof4

Cambridge International AS & A Level Computer Science 9608



Paper 1

Example candidate response — middle

1 (i) Convert the following binary number into hexadecimal.

k-4 12 2y 7
';'g 10111000
i .
T?‘F weened Bt et en e apersessesssen s sesssm st sessssssassresssssmmasienssssssstsstmsersionsea[1]
(i) Convert the following dénary number inte BCD fotmat.
& 2 97
P20 fa4d ;
-t LD o3 I 8 oSS OO Oo OO [1]
(i) Using two's complement, show how the following denary numbers could be stored in an 8-bit
register:
114 | o { ! g o | o | 0]
-93 L.l e l 0 o | O L 1

(2]

Examiner comment — middle
In part (i) the candidate has converted the binary number into denary, instead of hexadecimal. To be
awarded the mark this denary value needs to be converted to hexadecimal.

In part (ii) the candidate has correctly converted the denary number into Binary Coded Decimal (BCD)
format and has neatly written the answer as two groups of four binary digits.

In part (iii) the candidate has correctly converted both the positive and negative denary numbers into
two’s complement binary format.

Marks awarded for part (i) = 0/1
Marks awarded for part (i) = 1/1
Marks awarded for part (i) = 2/2
Total marks awarded = 3outof4
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Example candidate response — low

1

()

(i)

(iii)

Convert the following binary number into hexadecimal,

10111000

Convert the following denary number into BCD format.

97
SOV 2 3000 OO SO~ 0 2 300~ 0 350 RSOOSR £}

Using two’s complement, show how the following denary numbers could be stored in an 8-bit
register:

Paper 1

-428 49 32 18 ¥ i > ;
114 9, | | [ 0 ol 1 0

- 1ng &= 7z 18 & el o i "
-93 o |o I v, o) @) | ]

2]

Examiner comment — low

In part (i) the candidate has correctly converted the given binary number to hexadecimal format. The
answer would have been more complete if the subscript 16 been added to indicate the base, i.e. B81.

In part (ii) the candidate has confused Binary Coded Decimal (BCD) format with pure binary and has
converted the denary number into an eight bit binary number instead of converting each individual
denary digit into a four bit binary integer.

In part (i) the candidate has correctly identified the weightings for each of the bits in the registers
given on the examination paper and the conversion of the positive denary number has been
completed correctly. When converting the negative value the candidate has correctly calculated that
the difference between 128 and 93 is 35 and has converted that value to binary but has omitted to
include the 1 in the leftmost bit to show that -93 = -128 + 35. This was a common error in this part of
the question.

Marks awarded for part (i)
Marks awarded for part (ii)
Marks awarded for part (iii)

Total marks awarded

1/1
0/1
1/2

2out of 4

Cambridge International AS & A Level Computer Science 9608



Paper 1

Question 2

2 (a) Sound can be represented in a computer in a digital format.

(i) Give the definition of the term sampling.

1]

(ii) Give one reason why 16-bit sampling is used in an audio compact disc (CD).

s

(iii) Explain what is meant by the term sampling resolution.

-[2]
(iv) Give one benefit and one drawback of using a higher sampling resolution.

(21 1= 1 T

(I 1T = T T

2]

(b) Describe two typical features found in software for editing sound files.

2]
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Paper 1

Question 2, continued

(c) Explain the difference between lossless and lossy data compression techniques.

..[3]

Mark scheme

2

(a) (i)

(ii)

(iii)

(iv)

Any one from:

« amplitude of sound wave taken at different points in time
* measurement of value of analogue signal at regular time intervals/a point in time [1]

Any one from:

bit depth/sampling resolution sufficient for good guality sound

higher bit depth/sampling resolution would mean bigger files

...hence less (music) content on each CD

can represent dynamic range of about 90 dB

90 dB is basically the maximum dynamic range of human hearing

compromise between quality and reasonable file size [11]

Any two from:

¢« resolution is the number of distinct values available to encode/represent each
sample

specified by the number of bits used to store/record each sample

sometimes referred to as bit depth

the higher the sampling resolution, the smaller the quantization error

a higher sampling resolution results in less distortion of the sound

usually 8 bit, 16 bit, 24 bit or 32 bit [2]

1 mark for benefit and 1 mark for drawback.

benefit

* allows for larger dynamic ranges

« ..asdynamic range is approximately six times the bit depth
« more accurate representation/crisper sound quality
drawback

+ bigger files/foccupies more memory/storage

* longer to transmit data/download music
* greater processing power needed [2]

Cambridge International AS & A Level Computer Science 9608 11



Paper 1

Mark scheme, continued
(b) Any two from:

(c)

12

edit start time, stop time and duration of any sound/timeline
extract/deletefsave part of a clip

frequency, amplitude, pitch alteration

fade infout of a clip

mix/merge multiple sound sources/tracks

combine different sources at various volume levels

pan between tracks/channels

use of filters

playback to speakers, processors or recording medium
conversion between different audio file formats

etc... [2]

Any three from:
For full marks both techniques must be mentioned.

lossless designed to lose none of the original detail/lossless allows original file to be
recreated exactly

lossless technigque based on some form of replacement

mention of type of replacement, for example RLE, FLAC efc.

by example: e.g. 000-1111-222222-333 = 3-0, 4-1, 62, 3-3 etc.

maximum compression about 50%

lossy may result in loss of detail compared to original file/lossy does not allow original file
to be re-created exactly

lossy technigues make decision about what parts of sound/sound file are important and
discards other information

only keeps sounds human ear can process/discards sounds most people cannot hear
... then applies lossless technigue, for further reduction

lossy compression can reduce to about 10%

an example of jpeg, mp3 or other correct examples of compressed formats.

No double credit to opposite answers, e.g. lossless maintains detail, but lossy loses detail
just one mark.

[3]
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Paper 1

Example candidate response — high
2 (a) Sound can be represented in a computer in a digital format.

(i) Give the definition of the term sampling.

........ Th.cxefones. Lo mamprloady... soporbling... thoe oo

R VIER G VS %a.b ........ ch.%»iaﬂ; Aapprensak gdacm.. aa{ﬂu«
.......... Wm&lﬁg@‘wmd; T qudml}xb.m e vastie. [1

{ii} Gwe ohe reason why 16-bit sampllng is used in an audlo compact disc (GD).
EW 2. Aemergpllen, m@%mﬁm&w&(wwm&

ms]wmtam Usomern.,
Le thwize thin wmwfé Ld:,

(ifi} Explain what is meant by the term sampling resolution.

{iv) Give one benefit and one drawback of using a higher sampling resolution.

Drawback . I:L'mﬂe &mmme. .ﬂ\& 'AJJL PARL.. @ﬁ,u\& .............
M*mﬁmﬂm%mw ........................ 2]

(h) Describe two typical features found in sofiware for editing sound files.

o it gpintn. B ooy s, fmagrsncy (pideh).....
.......... uﬁmw

2 el At K o praeshin. ). Mo oviindh il
......... ln.m MW{MM%MW)M
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Paper 1

Example candidate response — high, continued
{c} Explain the difference hetween lossiess and lossy data compression techniques.

14

........ Lmnbm Wmﬂiwmww Lok

Lm’“’:} Wﬂm wrcudan pancudusl, cobig (ramovs b
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Examiner comment — high

It should be noted here that part (a)(i)—(iv) are all one sub-question and the rubric at the beginning of
part (a) refers to sound. Candidates who refer to, for example, images, in their answers or candidates
who give image examples in their answers will therefore not be awarded any marks.

In part (a)(i) the candidate has correctly explained that sampling is the capturing of the value of the
sound wave at regular intervals and has been awarded the mark. The definition given could be
improved if inputting had been replaced with a different word, for example, measuring, but it is clear
what the candidate means. The expansion statement is also correct, although not required as there is
just one mark for this part question.

In part (a)(ii) there needs to be an awareness that an audio CD has a fixed amount of storage space,
and so in order to accommodate a reasonable number of tracks on the CD there needs to be a
compromise between the accuracy of the digital representation of the audio so that the resulting
sound is acceptable to listeners and the size of the files created. 16-bit sampling best satisfies both of
these conditions.

In part (a)(iii) the candidate has correctly stated that sampling resolution is the number of bits
assigned to each sample and has been awarded one mark. However, the statement that a higher
sampling resolution leads to better sound quality is not precise enough to be awarded the second
mark. It is the accuracy (or precision) of the sampled sound that is improved. If the original
(analogue) audio is of poor quality it does not matter what sampling resolution is used the result will
still be a poor quality sound.

In part (a)(iv) the candidate has given two very good answers, explaining that the sampled sound will
be more similar to the original and that the higher sampling resolution will result in a greater file size
hence requiring more storage space. Both marks have been awarded.

In part (b) the candidate was awarded both marks for correctly identifying features found in software
for editing sound files.

In part (c) the candidate has given an excellent answer. The statement that lossless compression
means that the file can be decompressed to an exact copy of the original is awarded a mark; the next
statement about lossy compression is the reverse argument and so is not awarded a second mark.
The candidate has then explained about the difference in compression ratios which is awarded the
second mark and has named two compression techniques, any one of which would be awarded the
third mark.

Marks awarded for part (a) (i) 1/1, (i) 0/1, (iii) 1/2, (iv) 2/2
Marks awarded for part (b)

2/2
Marks awarded for part (¢) = 3/3
Total marks awarded = 9outof 11
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Paper 1

Example candidate response — middle
2 {a) Sound can be represented ina comptter in a digital format.

;mb; OB SOUE o
....................................................................................................................................... Q1]
(i) Give one 'reason why 16-bit sampltng 1 used In a8 audio compact disc (GD)
i omengh. Soongpliiey [0, S01E. OGS
....................................................................................................................................... [1]
{ili} Explain what is meant by the term sampling resolution.
o. T PIEA b veoade.................

U Mueergud™ A eadedNe.. Noeliz.

e saowst o] L i Ll ot e ucd sar. ...
Stepuple Mo defr&fmw:@ ..... Mee. eciscd. 9. M. mmc/ ©

(iv) Give one benefit and one drawback of using a higher sampling resolution.

Benefit T](lf 3&&&@ Qf 7”41(;0 Lolu....L4... iﬂfﬂﬂf_ﬁ{ g@ﬂd

{b) Describe two typical featzres found in software for edltmg sound files.

1 .D.ﬁ.ﬁ...,ﬁ.idigiﬁz ,.*.CbMuﬁOg?Uﬁl..LGlmMﬁf.fE& ............................................. -
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Paper 1

Example candidate response — middle, continued
(c) Explain the difference between lossfess and Jossy data compression technigues.

Soscos. oupession..8..co..Coun e, e R Al

w‘ﬁ.@mTt..fﬁzse...Mg...au:cum.cg...m.Dz@:a....-l'.{?...L&L.o?mj./.f.......!ﬂ?lzu..glzﬁé.sm[....

Jreute. b, it i1 decoaplessed Eix Lol fo He........

gighid. il 20 t2sua o ol N i G1E il

f@,&&ﬂﬂﬂm%fmmm....ff@ltf;t...Ew_&e..j@bme..mum.@........&@:aﬂuej ................

bundial..cud spaatiod. teciothinsy e applied fo.. b
C@%w@{%—% v CAGn Nﬁ Would B¢ o TH6 file

Examiner comment — middle

The responses to parts (a)(i) and (a)(ii) are not precise enough to be awarded any marks. In part
(a)(i) the candidate needs to define what is meant by a sample, and in (a)(ii) there needs to be an
explanation of why 16-bit sampling is enough to store songs.

In part (a)(iii) the candidate has correctly explained what sampling resolution is and is awarded one
mark. There is also an expansion statement that refers to the precision of the sound, which is good
enough to be awarded the second mark.

The responses to part (a)(iv) are just good enough to be awarded both marks. The candidate has
qualified the first statement by saying that the quality is precise, which has been accepted as
equivalent to accurate and a /ot of file size, though worded poorly, is enough to show that there is
understanding that the file size is increased.

In part (b) the response is not precise enough to gain any marks. The second feature is just the
opposite of the first and so is not worthy of a second mark. Sound editing software might very well
include a feature to convert analogue sound to digital, but this answer is not in any context and needs
expansion. It is too generalised a statement to be awarded a mark.

In part (c) the response is awarded all three marks. The candidate has also stated that lossless
compression allows decompression to the original, which is awarded one mark. There is a correct
example of a compressed file type, which has been awarded the second mark and a method of
compression has been identified for the third mark.

Marks awarded for part (a) (i) 0/1, (i) 0/1, (iii) 2/2, (iv) 2/2
Marks awarded for part (b)

= 0/2
Marks awarded for part (c) = 3/3
Total marks awarded = 7 outof 11
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Example candidate response — low
LS ELIEL KR AR R0 EHLE RTERD RRLE R0 WEE
2 {a) Sound can be represented in a computer in a digital format. ] / h m

(i),

(i)

(iii)

(iv)

Give the definition of the term sampling.

............ m%@ﬁi@aﬁﬁcﬁdﬁm%md/wwﬁ
nk ch:ufre ....... )q;ﬁ T HE I a T B o

{Zive one reason why 16-bit sarmpling is used in an audio compact disc {CD).

S VRV T %L@ﬂ-ﬂku@ﬁ% .......................... |

....................................................................................................................................... [1]
Explain what-is meant by the term sampling resolution.

S 7YYV 1L YRR WO .U TR 7€ S—
~idasgiie.. e cesolubma,.tae. lelbor .
.......... TR 11 U ———
....................................................................................................................................... [2]

Give one benefit and one drawback of using & higher sampling resolution.

Bengfit B@J\EA’%W}S ................. VU — -
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Paper 1

Example candidate response — low, continued
(c) Explain the difference between fossless and fossy data compression techniques.

W hosaleas... C«Qrwib cEa O e Hae

Examiner comment — low

The responses to parts (a)(i) and (a)(ii) are not precise enough to be awarded any marks. In part
(a)(i) the definition refers to a section of the sound and the diagram is actually incorrect as it also
suggests that it is a whole section of the sound wave that is being examined rather than a single point
on the curve. In (a)(ii) there needs to be an explanation of why 16-bit sampling is used, the
candidate’s response is far too general to be awarded a mark at this level.

In part (a)(iii) the candidate should have first explained what was meant by sampling resolution and
then explained the effect of changing the resolution. This explanation alone is not precise enough to
be awarded a mark. Similarly, in part (a)(iv) ‘better quality’ is too imprecise for the mark, it needs
reference to accuracy of representation, whilst the answer given for the drawback is just good enough
to be awarded a mark.

In part (b) the candidate has described two correct features of sound editing software and is awarded
both marks.

In part (c) the candidate has stated that lossless compression allows decompression to the original,
which is awarded one mark. The second statement referring to lost data reducing the file size is also
awarded a mark, but there needs to be an additional correct statement for the award of a third mark.

Marks awarded for part (a)

a (i) 0/1, (ii) 0/1, (iii) 0/2, (iv) 1/2
Marks awarded for part (b)

= 2/2
Marks awarded for part (c) = 2/3
Total marks awarded = 5outof 11
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Paper 1

Question 3

3

20

Five modes of addressing and five descriptions are shown below.

Draw a line to connect each mode of addressing to its correct description.

Mode of addressing

direct

immediate

Description

the operand is the address of the
address of the value to be used

the operand is the address of the value
to be used

indexed

the operand is the offset from the
current address where the value to be
used is stored

indirect

the operand plus the contents of the
index register is the address of the value
to be used

relative

the operand is the value to be used

Cambridge International AS & A Level Computer Science 9608
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Mark scheme

direct

the operand is the address of the
address of the value to be used

immediate

the operand is the address of the value
to be used

indexed

the operand is the offset from the
current address where the value to be
used is stored

indirect

the operand plus contents of index
register is the address of the value to
be used

relative

the operand is the value to be used

Cambridge International AS & A Level Computer Science 9608
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Paper 1

Example candidate response — high

3 Five modes of addressing and five descriptions are shown below.

Draw a line to connect each mode of addressing to its correct description.

Mode of addressing Description

direct 'the operand is the address of the

1 address of the value to be used ;

the operand is the address of the value |

immediate to be used

the operand is the offset from the
indexed current address where the value to be
£ sl used is stored

the operand plus the contents of the |
indirect index register is the address of the value
to be used
relative the operand is the value to be used

(4]

Examiner comment — high

The candidate has correctly connected each mode of addressing with the corresponding description.
There are no incorrect connections, so four marks are awarded.

Total marks awarded = 4outofs
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Example candidate response — middle

3 Five modes of addressing and five descriptions are shown below.

Draw a line to connect each mode of addressing to its correct description.

Mode of addressing Description

1 l direct

the operand is the address of the
address of the value to be used

T

-the operand is the address of the value
to be used

2 ’7 immediate

the operand is the offset from the
current address where the value to be
used is stored

R |> indexed -

the operand plus the contents of the
— index register is the address of the value
' to be used

the operand is the value to be used

5 relative

Examiner comment — middle

This candidate has confused direct addressing and immediate addressing and has thus made two

incorrect connections, so is awarded two of the four marks.

Total marks awarded = 2outof4

Cambridge International AS & A Level Computer Science 9608
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Paper 1

Example candidate response — low

3 Five modes of addressing and five descriptions are shown below.

Draw a line to connect each mode of addressing to its correct description.

Mode of addressing Description

the operand is the address of the

| direet address of the value to be used A
immediate the operand is the address of the value
2 | to be used
4
‘ the operand is the offset from the
3 | indexed current address where the value to be
used is stored 5
| the operand plus the contents of the
4 | indirect index register is the address of the value
to be used 3
¢ relative the operand is the value to be used !

(4]

Examiner comment — low

This candidate has correctly identified the descriptions of indexed and relative addressing; however,
the descriptions of direct addressing, immediate addressing and indirect addressing have been
confused and there are thus three incorrect connections, so the candidate is awarded one mark.

Total marks awarded = 1outof4

24 Cambridge International AS & A Level Computer Science 9608



Paper 1

Question 4

4 (a) Sensors are one type of input device.
For each of the following situations, name a different sensor that could be used.
(i) air conditioning in an office building
-]
(ii) maintaining correct growing conditions in a greenhouse
-]
(iii) detecting an intruder in a building
1]

(b) Sensors are used to monitor seismic activity. At the end of each day, all the data are
transmitted to a central computer. This is hundreds of kilometres away.

Describe one way of ensuring that the integrity of the data is retained during the transmission
stage.

4]

Cambridge International AS & A Level Computer Science 9608 25
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Mark scheme

4

26

(a) answer requires a different sensor for each part, 1 mark for each part

(i) temperaturefthermistor [1]
(ii) moisture, humidity, light/photodiode, temperature, pH [1]
(iii) sound/acoustic, infrared, pressure, motion, microwave [1]

(b) 1 mark for name + 3 marks for description

parity check

uses even or odd parity which is decided before data sent

each byte has a parity bit

parity bit is set to 0 or 1 to make parity for byte correct

after transmission, parity of each byte re-checked

if it is different, then an error is flagged

any reference to use of parity blocks/parity byte to (identify position of incorrect bit)

checksum

a calculation is carried out on the data to be sent (checksum)

the result is sent, along with data to recipient

checksum is re-calculated at receiving end

if both sums are the same, no error has occurred

if the sums are different, the data has been corrupted during transmission
request is sent to re-send data

[4]
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Example candidate response — high
4 (a) Sensors are one type of input device.
For each of the following situations, name a different sensar that could-be used.

(i} air canditioning in an office building

_TRAMORKAIMYE. ... 8RNSO 1]
(i) maintaining correct growing conditions in a greenhouse
(iiiy detecting an intruder in a buflding

L0 10 0 e T 2 10 o R (1]

(b) Sensors are used to monitor seismic activity, At the end of each day, all the data are
transmitted {o & central computer. This is hundreds of kilomelres awajy.

Describe-one way of ensuring that the integrity of the data is retained during the transmission
stage.

Pochi_ e could oo used..
e o, devicen | sensax. Mwum) eoruill
0geee..on...0 .. pacily (odd oc ena) , M. laat
.ci,ug;}“ Lurll.....ba ...... ..., QJ-'L& clis. dﬁzgffx ..... Hasa ..
fﬁsl“w Mag ansuission,
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Examiner comment — high

In part (a) the candidate has correctly identified three different sensors that could be used in the given
situations.

In part (b) a method of ensuring data integrity has been named, a parity check, and so a mark is
awarded for the identification of the method. The candidate has stated that there will need to be
agreement on the type of parity used, so a second mark is awarded. The description of odd or even
parity, however, is not detailed enough to be awarded any marks because the additional statement is
incorrect and checking digit is not sufficiently precise for a description of the parity bit. There is also
insufficient precision in the description of the receiving device checking the parity as the candidate
does not explain whether the ones and zeros are being checked horizontally in a byte or vertically in a
column. A third mark is awarded for the error being produced if parity of received data is different.

(i) 1/, (i) 1/1, (i) 11
3/4

Marks awarded for part (a)
Marks awarded for part (b)

Total marks awarded 6 out of 7
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Example candidate response — middle
4 (a) Sensors are one type of input device.
For each of the following situations, name a different sensor that could be used.
(i) air conditioning in an office building
(ii) maintaining correct growing conditions in a greenhouse
{iii) detecting an intruder in a building '

{b) Sensors are used to monitor seismic activity. At the end of each day, all the data are
transmitted to a central computer. This is hundreds of kilometres away.

Describe one way of ensuring that the integrity of the data is retained during the transmission

stage. i a My
..... Dhasg.......taan .qx‘é"lu-f.p:}v\cklmd—ﬁﬁ "'I:‘Jr{.tﬂ;ﬂgbu
..... A:X]@U — s%maﬁhﬁ%wdﬁslkm BB issessaniiiin

..... US’\{(:meﬁﬁrfmu{)'kJm%aS)mWG

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

Examiner comment — middle

In part (a) the candidate has correctly identified three different sensors that could be used in the given
situations.

In part (b) a method of ensuring data integrity has been identified, the use of a parity byte, and so a
mark is awarded. The second statement is too generalised to be awarded any marks as there is no
further description of the method.

@y 1/1, (i) 1/1, (iii) 1/1
1/4

Marks awarded for part (a)
Marks awarded for part (b)

Total marks awarded 4 outof 7
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Example candidate response — low

4 (a) Sensors are one type of input device.
For each of the following situations, name a different ss:nsor that could be used.
(i) air conditioning in an office building
(i) maintaining correct growing conditions in a greenhouse
Inocsloe L aai @G
(iif) detecting an intruder in a building

(b) Sensors are used to monitor seismic activity. At the end of each day, all the data are
transmilted to a central computer, This is hundreds of kilometres away.

Describe one way of ensuring that the integrity of the data is retained during the transmission
stage. . v

.U;.}yﬂ..duh..mmﬂ.};ﬁc&m".S..'}.Lkg...gﬂmfg;‘.ma&..i&kf...m.ﬂ.&é..lum.ﬂi....ljnl.é.....,...
.&klﬂggiﬁd_.fﬁ?{t....(;LAi.M_L{...D!...h@;....IA'.L..{LU&.iAﬁM{ﬁ.-..HA‘(?...&ZM.fg..-.hmug ..............
[U.....d.{)....u...df.a/g[;Ifmm....um{zl....mwmi.}mﬁuk...}bﬁ..dufu,....ﬁL....@..............‘:
hamiug....i.lzﬁ..h’f wﬁwﬁj S *J}dac'[qfég
L/.uha@....ﬂ..@.m.@ﬂﬁ.L«camm......fz@f..WfﬁM..)!’ / .....é;&mdc&:..md....}%.ﬁ&amvﬁkﬁ..
;\,Q.f{mxa___.-.]'.‘!/ﬂ...@mgfw;fu&fu{&,__.(;a_zm..@w.ﬁ,;..,_@wem.-...@md-.....-__.___.'_
il i beipee g Yoo sl cunl He begedier...u

Examiner comment — low

In part (a) suitable sensors have correctly been identified for the first two situations, however laser
sensor is not an acceptable name for a sensor to detect an intruder and so no mark is awarded for the
third part question.

In part (b) the question asks for a method of ensuring data integrity during transmission. Encryption
will prevent the data being understood if it is accessed by unauthorised individuals whilst being
transmitted, but it is not a method of ensuring data integrity. The encrypted data could still be
corrupted during transmission.

Marks awarded for part (a)
Marks awarded for part (b)

(i) 1/, (ii) 1/1, (iii) 0/1
0/4

Total marks awarded 2outof 7
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Question 5

5

(a) Telephone calls can be made by using:

Paper 1

+«  conventional telephones (using the Public Service Telephone Network (PSTN) system)

over a wired network

*  acomputer, equipped with speakers and microphone, connected to the Internet

Put atick (v) in the correct column to match each description to the appropriate communication

method.

Description

Conventional telephone
using PSTN

Internet-based system

connection only in use
whilst sound is being
transmitted

dedicated channel used
between two points for the
duration of the call

connection maintained
throughout the telephone
call

encoding schemes and
compression technology
used

lines remain active even
during a power outage

(b) Distinguish between the Internet and the World Wide Web (WWW).

Cambridge International AS & A Level Computer Science 9608
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Paper 1

Question 5, continued

(c) Name the hardware device that is being described:

(i) A device that transfers data from one network to another in an intelligent way. It has the
task of forwarding data packets to their destination by the most efficient route.

1]

(i) A device used between two dissimilar LANs. The device is required to convert data
packets from one protocol to another.

1]

(iii) A device or software that provides a specific function for computers using a network. The
most common examples handle printing, file storage and the delivery of web pages.

1]
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Mark scheme

5 (a)
Description Conve:;;s;a;;gllzphone Internet-based system
connection only in use
whilst sound is being v

transmitted

dedicated channel used
between two points for the v
duration of the call

connection maintained
throughout the telephone v
call

encoding schemes and
compression technology v
used

lines remain active even
during a power outage

[3]

(b} maximum of two marks for Internet references and maximum of two marks for world wide
web references

Internet

» massive network of networksfinterconnected network of computer devices
» [nternet stands for Interconnected Networks
» uses TCP/IP protocol

World Wide Web (www)

is a collection of (multimedia) web pages/documents
...stored on websites

« http/protocols used to transmit data
» web pages are written in HTML
» URLs specify the location of the web pages
» web documents are accessed using browsers [3]
(c) (i) router [1]
(ii) gateway [1]
(iii} server [1]
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Example candidate response — high

5 (g} Telephene calls can be made by using:

= convenlional telephones {using the Public Service Telephone Network (PSTN) system)

over a wired network

=  acomputer, equipped with speakers and microphone, connected to the internet

e

Put a tick () in the correct column to match each description o the appropriate communication

method,

_Description

Conventional t;:ié'phnné" '

using PSTN

Internet-based system

connection only in use
whilst sound is being
transmitted

N

s

dedicated channegl used
between Iwo points for the
duration of the call

7

connection maintained
throughout the telephone
call

<

encoding schemes and
compression technology
used

o

lines ramain aclive even
during a power outage

i

{b} Diaﬂnguish hetween the Internet and the World Wide Web (WWW),

34
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Example candidate response — high, continued
(e) Name the hardware device that is being described:

(i) A device that transfers data from one network to another in an intelligent way. It has the
task of forwarding data packets to their destination by the most efficient route.

....RL’MJ:&ZL..H.,.....................................m.__...................,....“._,____.__....,....[11

(i) A device used between two dissimilar LANs, The device is required to convert data
packets from one protocol to anothar,

.......... _ C?M[ﬂ

(ill) A device or software that provides a specific function for computers using a network. Tha'
most commeon examples handle printing, file storage and the delivery of web pages.

Examiner comment — high

In part (a) the candidate has correctly matched four of the descriptions to the communication method
and is therefore awarded four marks. An internet-based system does not maintain a dedicated
channel between the two points for the duration of a call, but a conventional telephone using PSTN
does.

In part (b) the first statement that the internet is a network of interconnected networks available
around the world is awarded one mark as there is a definite statement of the scale of the network
connection. The statement that the WWW is a collection of interconnected hypertext documents is
also awarded one mark. Neither the internet nor the WWW has been further expanded sufficiently to
award the third mark. Allowing people to communicate using computers is not detailed enough;
communication via computers can be done without the internet and the statement that the WWW is a
small part of the internet is implying that the WWW is hardware, which is incorrect.

In part (c) the candidate has correctly identified each of the hardware devices described and is
therefore awarded all three marks.

Marks awarded for part (a) = 4/5

Marks awarded for part (b) = 2/3

Marks awarded for part (c) = (i) 1/1, (i) 1/1, (iii) 1/1
Total marks awarded = 9outof 11
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Example candidate response — middle

§ (a) Telephone calls can be made by using:

*  gonventional telephones (using the Public Service Telephone Network (PSTN) system)

over a wired network

* acomputer, equipped with speakers and microphéne, connected io the Internet

Put a tick (") in the corract column to match each description to the appropriate communication

method.

Description

Conventional telephone
using PSTN

Internet-based system

connaction only in use
whilst sound is being.
transmitted

o

dedicated channel used
belween two points for the
duration of the call

connection maintained
throughout the telephone
call

encoding schemes and
compression technalagy
usad

 lines remain active even
during a power ouiage

L4

(b} Distinguish between the Internet and the World Wids Wab (WWW),
Jntemet el & wedd wide  aetpork which connecth

36

(5]

thte computes. do. indenet service providen  all acwind

IR e B e T R S L s
Korld Mlide Web 6 psed  vhen 4 ek page 1S

reguested | toough. the ternd sarvice prvides..........
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Example candidate response — middle, continued
(€) Name the hardware device that is being described:

(i} A device thal fransfers data from one nelwork to ancther in an intelligent way. It has the
task of forwarding data packets to their destination by the most efiicient route.

JQ-‘*“ULn*'r'éi"*'*’[1] _

(i) A device used between two dissimilar LANs. The device is required to convert data
packets from one protocol to another.

{iii) A device or software that provides a specific function for computers using a network. The
most common examples handle printing, file storage and the delivery of web pages:

Examiner comment — middle

In part (a) the candidate has correctly matched all five descriptions to the communication method and
is awarded all five marks.

In part (b) the statement that the internet is a worldwide network is awarded a mark as there is a clear
statement of the scale of the network. The statements about the WWW, however, are not a
description of hypertext documents or multi-media resources. The candidate needs to understand
that the WWW is the collection of documents, one of which will be the webpage requested through
the ISP. The final statement also refers to the WWW in terms of hardware which is incorrect; if the
candidate had made it clear that the internet was used for webpage hosting it would have been a
better answer.

In part (c) the candidate has identified just one of the hardware devices being described and so is
awarded just one mark.

5/5
1/3
(i) 1/1, (ii) 01, (iii) 0/1

Marks awarded for part (a)
Marks awarded for part (b)
Marks awarded for part (c)

Total marks awarded 7 out of 11
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Example candidate response — low

& (a) Telephone calls can be made by using:

«  gonventional telephones (using the Public Service Telephone Network (PSTN) system)

over a wired network

= acomputer, equipped with speakers and microphone, connected to the Internet

Put a fick {+) in the correct column to match each deseription to the approptiate communication

method,

Description

Conventional télaphone
using PSTN

Internet-pased system

connection only in Use
whilst sound is being
transmitted

S

dedicated channel used
between lwo points for the
duration of the call

i

connection maintained
throughout the telephonea
call

/

encoding schemes and
compression technology
usad

/

lines remain aclive even
during a power outage

e

—

(b) Distinguish between the Internet and the World Wide Wab {WWW),

38
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Example candidate response — low, continued _
{c) Mame the hardware device that is being described: E?W

{i) A device that transfers data from one network to another in an intelligent way. It has the
task of forwarding data packets to their destination by the most efficient route.

(@ehor.  OINS il

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

(i) A device used belween two dissimilar LANs, The device is required to convert data-
packeats from one protocol to another.

% Cewal) [1]

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

(lii) A device or software that provides a specific function for computers using a network. The
most commen examples handle printing, file storage and the delivery of web pages.

Examiner comment — low

In part (a) the candidate has correctly matched three of the descriptions to the communication method
and is therefore awarded three marks. A conventional telephone using PSTN is connected the whole
time whether the callers are speaking or not, whereas an internet-based system uses the connection
only when transmitting sound. A conventional telephone using PSTN remains active during a power
outage, an internet-based system does not.

In part (b) the first statement that the WWW is a collection of webpages is enough to be awarded one
mark. The statement that the internet is a group of interconnected networks is not a precise enough
description as the candidate needs to illustrate the scale of the network. There are three marks
available for this part question and the candidate needs to understand that three correct, clear and
different statements are needed if three marks are to be awarded.

In part (c) the candidate has not correctly identified any of the hardware devices being described and
S0 is not awarded any marks.

3/5
1/3
(i) 0/1, (ii) 0/1, (iii) 0/1

Marks awarded for part (a)
Marks awarded for part (b)
Marks awarded for part (c)

Total marks awarded 4 out of 11
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Question 6

6 (a) Name the most suitable input or output device for each of the following uses.

Give a different device in each case.

Description of use

Input or output device

input of credit card number into an online form

selection of an option at an airport information kiosk

output of a single high-quality photograph

output of several hundred high-quality leaflets

input of a hard copy image into a computer

(b) All of the uses in part (a) involve the input or output of data.

(i) Describe two methods of preventing accidental loss of data.

[8]

(ii) Describe one way of ensuring the security of the data against malicious damage.

40 Cambridge International AS & A Level Computer Science 9608
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Mark scheme

6

(a)

Paper 1

Description of use Input or output device

input of credit card number into an online form Keyboard/keypad/numberpad

selection of an option at an airport information

touch screen

kiosk
output of a singe high quality photograph ink jet printer
output of several hundred high quality leaflets laser printer
input of a hard copy image into a computer scanner
[5]
(b) (i) Any two from:
« frequent (or equivalent) backup EITHER to secondary media/to 3rd party
server/cloud/removable devices/continuous backup OR stored remotely
» disk-mirroring strategy/RAID
* UPS (uninterruptable power supply)/backup generator [2]

(ii) Any one from:

protection of data (or equivalent) with passwords/using password and username for
logging on include e.qg. fingerprint scanning

encryption

installation and use of up to date anti-malware/anti-virus

give different access rights to different users

use a firewall,

physical methods/lock doors and use secure entry devices/CCTV [1]

Cambridge International AS & A Level Computer Science 9608
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Example candidate response — high

6 (a) MName the most suitable input or output device for each of the following uses.

Give a different device In each case,

Description of use Input or cutput device

input of credit card number into an online form Kw

selaction of an oplion at an airport information kiosk ’TM

output of a single high-guality photograph _ [ade '!k W
output of several hundred high-guality leaflets {anere W

input of a hard copy image into a computer S;% SCM\m_u,

15]

(b} All of the uses in part {a} involve the input or'output of data.

mmé‘ o m MM e i

{ii) Descrlbe ohe way cﬂ en&unng the security of the data against malicious damage,

W {no. ody paopke.... 8 G080 T
bty 20 Cgpipbiions.. dnigg 3. o0 md.wrtm# Hs...dakad....

Examiner comment — high

In part (a) the candidate has correctly identified a different device for all five uses and has
distinguished correctly between different types of printer. This answer is awarded five marks.

In part (b)(i) the candidate has correctly identified and described disk-mirroring as a method of
preventing accidental loss of data, and is awarded one mark for the second answer. The candidate
should be aware that just describing disk backup is not sufficiently detailed to be awarded a mark.
There needs to be an understanding that the backups need to be performed regularly and the backup
media stored safely, preferably off-site.

In part (b)(ii) the candidate has given a good description of encryption as a method of preventing
malicious damage to the data and is awarded a mark.

5/5
() 1/2, (i) 1/1

Marks awarded for part (a)
Marks awarded for part (b)

Total marks awarded 7 out of 8
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Example candidate response — middle
6 (a) Neme ihe most suitable input or output device for each of the following uses.

Glve a different device in each case.

Description of use Input or output device

input of credit ¢ard number into an online form K ey ¢ ad / e ad

selection of an option at an airport information Kiosk ’G::»uih ac_:?&e_r-._

output of a single high-quality photograph |L DS e e by

output of several hundred high-quality leaflets A J{’t e PR TIPS

input of a hard copy image into a computer

S = e a =

(5]

{b) All of the uses in part (a) involve the input or cutput-of data.

L

(i} Describe two methods of preventing accidental loss of data.

1Dk51tmfmfmg‘i'%03cmhm ..... A...L900,..0l ...

o Hont backue haxd. dosts..ncess ..
mm%ﬂfdﬂ@h@%@,gﬂuhwgmdm[z}

_ _ o on ot
(i) Describe one way of ensuring the security of the data against malicious damage.

............. g, passwaecds
evennd[1]

Examiner comment — middle

In part (2) the candidate has identified five different devices and has differentiated between the
different types of printer. However, there has been confusion between the use of the inkjet and laser
printer so there are three correct answers.

In part (b) (i) the candidate has correctly identified and described disk-mirroring as a method of
preventing accidental loss of data, and is awarded one mark for the first answer. The candidate
should be aware that the statement have backup hard drives is not precise enough to be awarded a
mark. There needs to be an understanding that the backup hard drives need to be used to create
frequent backups of the data and the media stored safely. It is no use having a backup hard drive if
the data stored on it is out of date and the disk drive is stored in the same place as the original data.

In part (b)(ii) the candidate needs to understand that using passwords is not precise enough for a
description of a method of preventing malicious damage to data. A more complete answer would
describe either using a password on a file such as a document to protect the data stored in the file, or
using a password in combination with a username to identify users when logging on.

3/5
(i) 1/2, (i) 0/1

Marks awarded for part (a)
Marks awarded for part (b)

4 out of 8
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Example candidate response — low

6 {a} Name the most suitable input or cutput device for each of the following uses.

Give a diffarent device in each case.

Description qf use Input or output device
input of credit car-d number intc én oniine form Eu\im"'f’\
% %
selection of an option at an airport information kiosk Mo e
output of a single high-quality photograph L@._( ‘ -[Jﬁw{l/
output of several hundred high-quality leaflets | Wkﬁ} {’*“W{“”
fnput- of a hard copy Image into a computer LT

(5]

(b) All of the uses in part (a) involve the Input or output of data,

(i} Describe two methods of preventing accidental loss of data.

5 eSS AP TAEEY P48 A RS AP SRR 2]

(i) Describe one way of ensuring the security of the daia against malicicus damage.

...... £ %Uzml - Sumaﬁm-jiroig‘-ﬂnumt‘m.

55 ORI S B S s st roael A

Examiner comment — low

In part (a) the candidate has correctly identified two different devices, the keyboard and scanner. The
candidate has also differentiated between the different types of printer. However, there has been
confusion between the use of the inkjet and laser printer and it is very unlikely that an airport
information kiosk would have a mouse for input so there are just two correct answers.

In part (b)(i) the response is not set in the context of data transmission. This candidate needs to
understand the difference between accidental loss of data stored in a computer system and loss of
data integrity during transmission.

The answer to part (b)(ii) is just about sufficient for the award of a mark for a description of a method
of preventing malicious damage to data.

Marks awarded for part (a) = 2/5
Marks awarded for part (b) (i) 0/2, (ii) 1/1

Total marks awarded 3 out of 8
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Question 7

7 A system is monitored using sensors. The sensors output binary values corresponding to physical

conditions, as shown in the table:

Parameter Description of Binary Description of condition
parameter value
1 pressure >= 3 bar
P oil pressure
0 pressure < 3 bar
1 temperature == 200°C
T temperature
0 temperature < 200°C
) 1 rotation <= 1000 revs per minute (rpm)
R rotation - -
0 rotation > 1000 revs per minute (rpm)

The outputs of the sensors form the inputs to a logic circuit. The output from the circuit, X, is 1 if
any of the following three conditions occur:

either

or

or

oil pressure >= 3 bar and temperature >= 200°C
oil pressure < 3 bar and rotation > 1000 rpm

temperature >=200°C and rotation > 1000 rpm

(a) Draw a logic circuit to represent the above system.

Cambridge International AS & A Level Computer Science 9608
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Paper 1

Question 7, continued
(b) Complete the truth table for this system.

Workspace

P T R X
0 0

1] 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

[4]
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Mark scheme

Paper 1

(a) Since it is possible to simplify the original conditions, at least 3 possible answers exist for the

1 mark

1 mark

D_

Note: it is possible to use a 3-input OR gate rather than the two 2-input OR gates on the top

2 marks
X

e
logic circuit.
1 mark
P }
4
i
T 1 ¢
; d}
Jr k\
1~mark 1 mark
‘\\ “‘il
.‘~
R
Note: input T has 2 cross overs that should not be connections
right:
AND-gate 1
AND-gate 2 .
AND-gate 3

Cambridge International AS & A Level Computer Science 9608
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Paper 1

Mark scheme, continued
Alternative solution 1:

1 mark

1 mark

1 mark

, '—D_
D_

1 mark
R %
1 mark
Alternative solution 2:
1 mark
P %
T

: ) o—

3 marks

Note: other solutions may be possible depending on how simplification of the original statement is

done

Cambridge International AS & A Level Computer Science 9608
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Paper 1

Mark scheme, continued
(b)

Workspace

P T R X

0 1
} 1 mark

0 0 1 0

0 1 0 1
} 1 mark

0 1 1 0

1 0 0 0
} 1 mark

1 0 1 0

1 1 0 1
} 1 mark

1 1 1 1

[4]
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Example candidate response — high

The outputs of the sensors form the inputs to a logic circuit. The output from the circuit, X, is 1 if
any of the following three conditions occur:

either oil pressure >= 3 bar and temperature >= 200°C
(& | e
or oil pressure < 3 bar and rotation > 1000rpm
P 0 ® O
or temperature >= 200°C and rotation > 1000rpm
)= \ 4 D)

(a) Draw a logic circuit to represent the above system.

5]

ICLES 2015 96081215
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Example candidate response — high, continued
{b) Complete the truth table for this systemn.

) Workspace
F T R X
0 -0 -0 v
1] 0 1 O
i} 1~ Ll \
0 1 1 O
1 0 0 7
1 0 1 I
1 1 0 ]
1 1 1 \

[4}

Examiner comment — high

The Boolean expression for the given system is:
(P AND T) OR (NOT P AND NOT R) OR (T AND NOT R)

In part (a) this candidate is awarded one mark for the AND gate with inputs P and T. The candidate
has realised that the middle bracket, (NOT P AND NOT R), can be replaced by a single NOR gate
with inputs P and R and so is awarded one mark for the NOR gate. The final expression, (T AND NOT
R) has been incorrectly interpreted using the NAND gate and AND gate together and so no mark is
awarded for this. The outputs from the top two gates are correctly input into an OR gate, so a third
mark is awarded for this, and so that the candidate is not penalised twice for a single mistake the
output from the candidate’s (incorrect) third expression is input to another OR gate with the output of
the first OR gate so a fourth mark is given here.

In part (b) the candidate has correctly interpreted the information given in the question as can be seen
by the values written below the text in the question. The truth table can be completed from the
information in the question, without reference to the logic circuit. This candidate has used the
information given and has correctly completed each line of the truth table, so all four marks are
awarded. It was a common mistake for candidates to use their logic circuit to complete the truth table,
and if the circuit was incorrect it meant that the truth table was often also incorrect.

Marks awarded for part (a) = 4/5
Marks awarded for part (b) = 4/4
Total marks awarded = 8outof9
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Example candidate response — middle

The outputs of the sensors form the inputs to a logic circuit. The output from the circuit, X, is 1 if
any of the following three conditions occur:

b +
either ) oil pressure >= 3 bar and temperature >= 200°C |\ @ ok =
o = =
or © oil pressure < 3bar and rotation > 1000rpm | P20 ER)
or | temperature >= 200°C and rotation > 1000rpm 4
R
ewr P ;ri‘ PP
(a) Draw a logic circuit to represent the above system. go b oL
P —
AND
p. T
"gk (re
5 o T
A pT-
AND
R
(5]
A FRonts ARNRN20ALN TS
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Example candidate response — middle, continued

B A WU ) LS IEEEE IR R SR R

(b) Complete the truth table for this system.

Workspace
P LT R |- T 1.1/ (o8] X
0 0 0 o o O o
0 0 1 o o o o
o | 1 | o I ) o o
o |1 1] © ! g | &
! 0 0 o o 0 o- -
1 0 1 D 0 O o -
1 1 0 l | O [ &l
1 1 1 B \ | i ] |

(4]

Examiner comment — middle

In the text above part (a) of the question, the candidate has correctly identified the values of P and T
in each case, but has incorrectly identified the value of R.

In part (a) the candidate is awarded one mark for the AND gate with inputs P and T, and one mark for
the OR gate with the output of the other gates as input. The second AND gate has been incorrectly
identified because of the incorrect identification of the value for R and there is no representation for
the third condition. To gain more marks all three conditions need firstly to be correctly represented
and then the outputs need to be fed into two OR gates, or one three-input OR gate.

In part (b) it is clear from the headings in the workspace that the candidate has used the same
expressions for the truth table and the logic circuit. This means that although the values tabulated are
correct for the candidate’s expressions only the last two pairs of lines in the truth table are correct for
the situation given in the question.

Marks awarded for part (a) = 2/5
Marks awarded for part (b) = 2/4
Total marks awarded = 4outof9
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Paper 1

Example candidate response — low

The outputs of the sensors form the inputs to a logic circuit. The output from the circuit, X, is 1 if
any of the following three conditions occur:

either oil pressure >= 3 bar and temperature >= 200°C
or oil pressure < 3 bar and rotation > 1000 rpm
or temperature >= 200°C and rotation > 1000rpm

(a) Draw a logic circuit to represent the above system.

(5]
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Paper 1

Example candidate response — low, continued
(b} Completa the truth table far this system.

Workspace
P T X
0 0 0 A
0 0 1 @]
o | 1 D aﬂ_
0 1 1 4]
1 0 0 O
1 0 1 O
1 1 0 /1 -
1 1 1 A1

Examiner comment — low

In part (a) this candidate is awarded no marks, because even though there is an AND gate with inputs
P and T the two inputs are combined into a single line before the gate. The OR gate has incorrect
inputs and again the three inputs have been combined into a single line before the gate. The NOR
gate has just a single input from R. The only gate which should have a single input is a NOT gate, it
is a frequent error that candidates combine several inputs into a single line before other gates.

In part (b) the candidate has correctly interpreted most of the information given in the question, and
has not relied on the logic circuit, but has also included an output of 1 at X when the temperature
>=200°C and the rotation <= 1000 revs per minute (rpm). The second pair of lines is thus incorrect,
however the first, third and fourth pairs of lines are correct and are each awarded one mark.

Marks awarded for part (a) = 0/5
Marks awarded for part (o) = 3/4
Total marks awarded = 3outof9
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Paper 1

Question 8

8 (a) Explain how the width of the data bus and system clock speed affect the performance of a
computer system.

Width of the dat@ BUS ..o e e e ae s s s b a e ae e e s sana

CloCK SPEEM .ottt et et e e et e e er b e e et ee e ete e e erenaeas

.[3]
(b) Most computers use Universal Serial Bus (USB) ports to allow the attachment of devices.
Describe two benefits of using USB ports.
2.
.[2]

(c) The table shows six stages in the von Neumann fetch-execute cycle.

Put the stages into the correct sequence by writing the numbers 1 to 6 in the right hand
column.

Sequence

Description of stage number

the instruction is copied from the Memory Data Register (MDR) and placed
in the Current Instruction Register (CIR)

the instruction is executed

the instruction is decoded

the address contained in the Program Counter (PC) is copied to the Memory
Address Register (MAR)

the value in the Program Counter (PC) is incremented so that it points to the
next instruction to be fetched

the instruction is copied from the memory location contained in the Memory
Address Register (MAR) and is placed in the Memory Data Register (MDR)

[6]
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Paper 1

Mark scheme
8 (a) maximum of 2 marks for data bus width and maximum of 2 marks for clock speed

data bus width

the width of the data bus determines the number of bits that can be simultaneously
transferred

increasing the width of the data bus increases the number of bits/amount of data that
can be moved at one time (or equivalent)

...hence improving processing speed as fewer transfers are needed

By example: e.g. double the width of the data bus moves 2x data per clock pulse

clock speed
*» determines the number of cycles the CPU can execute per second
* increasing clock speed increases the number of operations/number of fetch-execute

cycles that can be carried out per unit of time
...however, there is a limit on clock speed because the heat generated by higher clock
speeds cannot be removed fast enough [3]

(b) Any two from:

devices automatically detected and configured when first attached/plug and play

it is nearly impossible to wrongly connect a device

USB has become an industrial standard

supported by many operating systems

USB 3.0 allows full duplex data transfer

later versions are backwards compatible with earlier USB systems

allows power to be drawn to charge portable devices [2]
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Paper 1

Mark scheme, continued

(c)

58

Description of stage

Sequence
number

the instruction is copied from the Memory Data Register (MDR) and placed
in the Current Instruction Register (CIR)

the instruction is executed

the instruction is decoded

the address contained in the Program Counter (PC) is copied to the
Memory Address Register (MAR)

the value in the Program Counter (PC) is incremented so that it points to
the next instruction to be fetched

the instruction is copied from the memory location contained in the Memory
Address Register (MAR) and is placed in the Memory Data Register (MDR)

Cambridge International AS & A Level Computer Science 9608
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Example candidate response — high

E- {a] E:-:plam hnw the width of the dala bus and system clock speed affect the parormance of a
computer system.

Width 0f the data b ooV reer bbb o Shoc. deda hnse dadomeninen....
. Aok Bhe. doen o com dovoy. 2bamsaely ...
T&W Bherandbe.c Mo dele dna. e thee e Ak
Adsae. dake Ko oo common...obe. oot Kenee, Lon hwme. anmee sorn Thalt
Glosk spees b e i ... dbinesaosa... A Wﬂgje&clm
I o YIRS 0. N dﬂwm rod . Abe losds. opsad..
L2008 .. ot oosemlien... uj. soadnanchana.. ﬂ*‘# CRU.. M

anmd ~
%U M ..... 2o sancnsone. {29, ovemall . thu.miaual

(b} Most computers use Univeraal Sersat Bus {USE} ports to allow the attachment of devices.

Desoribe two bansfits of uslng LISE ports.

{c) The table shows six stages in the von Neumann fefch-exacute cycla.

Paper 1

Put the stages into the correct sequaence by wilting the numbers 1 to 6 in the right hand

columr.

Sequence

Description of stage number

the instruction is copied fram the Msrhnrjr Data Ragistar (MDR) and placed L+
in the Gurrant Instruction Register (GIR)

the instruction is execute

the Instruction is decoded

the address contained in the Program Countar (PC) is copied to the Memory
Address Register (MAR)

the value in the Program Counter (PG is incremented so that it points to the
next instruction 1o be fatched.

the instruction (s copied from the memory location contalned In the Mamory
Address Register (MAR) and is placed in the Memory Data Register (MDR)

(WIS R I P w
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Paper 1

Examiner comment — high

In part (a) the candidate has made a correct statement about what is determined by the width of the
data bus, the number of bits simultaneously carried, and so is awarded one mark. There is also a
correct expansion of the initial statement that increasing the width of the data bus means that more
data can be carried at one time, so a second mark is awarded and the candidate has achieved the
maximum number of marks allowed for explaining the effect of changing the width of the data bus.

The candidate has also made a correct statement regarding the clock speed, it determines the
number of cycles per second, and is awarded a third mark. The candidate has achieved the
maximum marks for this part question. Had there been four marks for this part question, the
expansion point for clock speed would not have been awarded a mark however, as it is not precise
enough as the candidate needs to realise that the number of instructions processed per second would
increase.

This is an excellent answer to this part question

In part (b) the question asks about USB ports, so candidates needed to realise that it is the benefits of
USB ports that are required not of USB devices. Giving the benefits of USB devices was a common
mistake. This candidate needs to be aware that these statements are not precise or detailed enough
to be accepted as equivalent to those on the mark scheme.

In part (c), in common with the vast majority of candidates, this candidate has correctly identified the
sequence of stages of the von Neumann fetch-execute cycle.

Marks awarded inpart (a) = 3/3
Marks awarded in part (b) = 0/2
Marks awarded inpart (c) = 6/6
Total marks awarded = 9outof 11
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Paper 1

Example candidate response — middle

A A R RS R PR I L g ———

& (a) Explain how the width of the data bus and system clock speed affect the performance of &
compuler systam.

ﬁaﬂml&m&ﬁwmﬂuﬁﬂﬂfawmcmnmr'qm&rm“e."“m&w
Clock spesd K o A Bk MRS, SPEEEL T D5k M.
l:m,dﬁvﬂmM;hmqﬁ%ﬁMﬁmaumh;wmﬁmr
. oo, ProinsEere . pecsenond... Musn. dptceing . dod.... Felleing hes..

(k) Most computers use Universal Serial Bus (USB) ports to allow the attachment of devices.

Dascribe tweo benefits of using USE ports.
Plloas vae, OF VIR winith

1, Gbamis. b potkiel e (hath.  wamary. AL Mo, Bllowiy. e
eposgec... k... Aok frar campatte. o SRt SFE]D s
2 LA5G..paike.. 00, Sonntik.. Motk Tuace Han uek QOB Sueb ek
Mg G0, L SR RS R, D, 0 Mttty L iR e e, 2]

No image of the answer for part (c) has been included as it is identical to that of the A grade
response.

Examiner comment — middle

In part (a) the candidate has made a correct statement about what is determined by the width of the
data bus, the number of bits carried at one time, and so is awarded one mark. The expansion
statement however needs to be more precise, just ‘sending more data faster’ is not equivalent to
increasing the amount of data that can be moved at one time. The explanation of clock speed also
needs to be more precise. Increasing the clock speed does not only affect the operation of the data
bus.

In part (b) the candidate’s first statement is referring to USB devices, not the benefit of a USB port.
This candidate has explained that the USB is a portable device but a common mistake amongst
candidates is to refer to a USB device as simply a USB, this is too imprecise to be awarded any
marks. The second statement correctly identifies that USB ports can also be used to draw power and
charge devices and so is awarded a mark.

In part (c) the candidate has correctly identified the sequence of stages of the von Neumann fetch-
execute cycle.

Marks awarded for part (a) = 1/3
Marks awarded for part (b) = 1/2
Marks awarded for part (c) = 6/6
Total marks awarded = 8outof 11
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Example candidate response low

— = v —— i gr— a—

8 {H} Explain hmrn.r the W|dth of the data bus and system clock speed afiect the performance of a
campuiar Sysiem.

Width of the data bus - Tgo . voithh g e daba S
o AN ECLSE L, et o S5 o Mos b Hﬁ,uszj.uvs?ﬁlu
T R P 8. sneson..... shoden... caaib . seade. dncesace.
ﬂra)% ..... e M\WM&W

..... | PIEA Y % ﬁ}E.I‘;HmJLthmMH
B P R P 2 S W9 VU S Y- YNy~ LY e M.ﬂjf
it mtﬁ‘wtw ]

{B) Most computers use Universal Serial Bus (USB) ports fo allow the attachment of devices.

Describe two benefitz of using USE ports.

1ﬂw%mhfﬂmlﬁﬁmsc P Ewmm;L

,,,,,,,, wmu&%&omwﬁvw\gki
) Nn‘rmj'h-mhmllm U E O ﬁi{.w

No image of the answer for part (c) has been included as it is identical to that of the A grade
response.

Examiner comment — low

In part (a) the candidate’s response needs to be more precise for credit at this level. There is a need
to identify what is determined by the width of the data bus and the effect of increasing the width.

The candidate has correctly identified that increasing the clock speed increases the number of
instructions per second that can be executed, and is awarded a mark. The expansion statement
however, needs to be more precise, ‘more things’ is too general.

In part (b) the first statement is not precise enough to be equivalent to industry standard, and the
second statement is also not precise enough to be equivalent to almost impossible to connect
incorrectly.

In part (c) the candidate has correctly identified the sequence of stages of the von Neumann fetch-
execute cycle.

Marks awarded for part (a) = 1/3
Marks awarded for part (b) = 0/2
Marks awarded for part (¢) = 6/6
Total marks awarded = 7outof 11
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Paper 1

Question 9

9 Adatabase has been designed to store data about salespersons and the products they have sold.
The following facts help to define the structure of the database:

each salesperson works in a particular shop

each salesperson has a unique first name

each shop has one or more salespersons

each product which is sold is manufactured by one company only
each salesperson can sell any of the products

the number of products that each salesperson has sold is recorded

The table shopsales was the first attempt at designing the database.

FirstName Shop ProductName | NoOfProducts | Manufacturer

Nick TX television set 3 SKC
refrigerator 2 WP
digital camera 6 HKC

Sean BH hair dryer 1 WG
electric shaver 8 BG

John TX television set 2 SKC
mobile phone 8 ARC
digital camera 4 HKC
toaster 3 GK

(a) State why the table is not in First Normal Form (1NF).

-[1]
(b) The database design is changed to;
SalesPerson (Firstiame, Shop)

SalesProducts (FirstName, ProductMame, NoOfProducts, Manufacturer)

Using the data given in the first attempt table (3hepSales), show how these data are now
stored in the revised table designs.

Table: Salesferson

FirstName Shop
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Paper 1

Question 9, continued

Table: salesProducts

FirstName

FroductNams

NoOfProducts

Manufacturer

64
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Paper 1

Question 9, continued

(c) (i) A relationship between the two tables has been implemented.

Explain how this has been done.

.[2]
(i) Explain why the SalesProducts table is not in Third Normal Form (3NF).

.[2]
(iii) Write the table definitions to give the database in 3NF.

.[2]
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Paper 1

Mark scheme
9 (a) Anyone from:
*» (ShopSales) table has repeated group (of attributes)

= each sales person has a number of products
« FirstName, Shop would need to be repeated for each record

(b) One mark for SalesPerson table

table: SalesPerson

FirstName Shop
Nick X
Sean BH
John >
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Paper 1

Mark scheme, continued

table: SalesProducts

FirstName ProductName NoOfProducts Manufacturer
Nick television set 3 SKC
Nick refrigerator 2 WP
Nick digital camera 6 HKC
Sean hair dryer 1 WG
Sean electric shaver 8 BG
John television set 2 SKC
John mobile phone 8 ARC
John digital camera 4 HKC
John toaster 3 GK

(1 mark for FirstName column + 1 mark for remainder of table)

[3]
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Paper 1

Mark scheme, continued

68

(c) (i)

(ii)

(iii)

Any two from:

+ primary key of SalesPerson table is FirstName
¢ links to FirstName in SalesProducts table
e« FirstName in SalesProductsS table is foreign key [2]

There is a non-key dependency

« Manufacturer is dependent on ProductName, (which is not the primary key of the
SalesProducts table) [2]

SalesPerson (FirstName, Shop)
~SalesProducts (FirstName, ProductName, NoOfProducts) OR
SalesProducts (SalesID, FirstName, ProductName, NoOfProducts)

-Product (ProductName, Manufacturer)

1 mark for comrect attributes in SalesProducts and Product tables and 1 mark for
correct identification of both primary keys [2]
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Paper 1

Example candidate response — high

(a) State why the table is not in First Normal Form (1NF).

lice for
Ihere qee. eREING...Qroues. of Jata . fer eQch Figt nQrne .
.
AR BRI e B A RS s ssasisvssvessasssssasi F]
Table: 2alesPorsoh
FirstHamne Shop
| wiek ™
SeCn FH
Tohey T
Table: 3alesProducts
FirstHame Productiamns WoDfProduahs Manufacturar
Nick e VIRionN sot 3 . 8EC
MiCk : resfrige chon 9 W P
Mmick AdigptQ] Sy g & b RC
O gleck e gnauer 2 B &
5 H 2
ToRM e PR O S 2K C
TON mckile pNone & AR C
JT chigitg) comne . 4 HEC

)
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Paper 1

(c) (i) A relationship between the two tables has been implemented.

Explain how this has been done.

(i) Explain why the SalesProducts table is not in Third Normal Form (3NF).
AVEKL... Qe POl Aependandes 4 eor. exame 8, manufatiuer

_aadepends . on. e  orodoct . there, Qre. nan.-key). atribuks

JIhar do.ogt have  OMpWwiE. Lok, Kim. the . erimary £y ...

Product oQme. s, The. foreign. ey, i, 8qieeRioduct iahe 2]
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Paper 1

Examiner comment — high

In part (a) many candidates were able to describe why the table was not in First Normal Form in terms
of the data given, although very few used the correct terminology.

This candidate has fortunately crossed out the word “for’ and has thus correctly identified the
repeating data and has been awarded the mark

In part (b) the vast majority of candidates correctly completed the two tables and were awarded all
three marks. A very few candidates left blanks in the FirstName column of the SalesProducts
table and so were awarded only the one mark for the SalesPerson table.

In part (c)(i) the candidate has correctly identified the attribute forming the link between the tables,
(FirstName) and is awarded one mark. This attribute has also correctly been identified as the
primary key in the SalesPerson table and the foreign key in the SalesProducts table and so is
awarded a second mark.

The candidate has correctly described a non-key dependency in part (c)(ii) and is awarded one mark.
The candidate has then also identified that non-key dependence and is awarded the second mark.
The response would have been improved if the non-key dependence had been identified as
Manufacturer dependent on ProductName, rather than the product.

In part (c)(iii) the two table definitions have been written according to convention and each table has
the correct attributes so the first mark is awarded. The primary keys of each table have also been
correctly identified so the second mark is awarded. This answer would have been more complete if
the SalesPerson table had also been included in the answer showing the complete database in
3NF.

11
3/3
(i) 2/2, (ii) 2/2, (iii) 2/2

Marks awarded for part (a)
Marks awarded for part (b)
Marks awarded for part (c)

Total marks awarded 10 out of 10
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Paper 1

Example candidate response — middle

(a) State why the table is not in First Normal Form (1NF).

Thte.ane 0. S1ge. urow; A e, Nwﬁhﬂuw Lms
'H/?P ﬂZWC? VE(&L...QK.D{QOL ........ oo eee e et en et st enere s (1]

No image of the answer for part (b) has been included as it is identical to that of the A grade response.

(c) (i) A relationship between the two tables has been implemented.

Explain how this has been done.

Usi gy . Pt Haa bt o Jield sbich (acfynng
[unigliz ool 00 fﬂ}w;@ﬁ ﬁf’ﬂ f@mgm
W, o Je_adble.Liefre.. o1 wzﬁ iaship. befiu.
thet e faltles i ly. T dutvary Bt Sl f&i@ﬂffhﬁlﬂmﬂﬂd
il Stiga it . Sl Brodel (st M. (2]
(i} Explain why the salesProducts table is not in Third Normal Form (3NF).
Ree.cuse. [ Js..1in. Secomd. mrwﬁw e, ...
Kegultwilula. &#B...‘cfft&ﬂﬂdﬂmf o e i mapy - |

..........

Su.i&a.ﬁ@dmﬁ (ﬁﬁl@mﬁfm 1164 Rt

Pméma I'Lﬂblfl%ﬂﬁlﬁfﬂfﬁﬁf (mwm ﬂlum@m Uf’ﬂﬂ ........................ [2]h

Cambridge International AS & A Level Computer Science 9608



Paper 1

Examiner comment — middle

In part (a) this candidate has not correctly identified the repeating data, and has not described in sufficient
detail what is meant by a repeated group of attributes, so no mark is awarded.

In part (b) the candidate has correctly completed both tables and is awarded all three marks.

In part (c)(i) the candidate has correctly identified the attribute forming the link between the tables,
(FirstName) and is awarded one mark. This attribute has also correctly been identified as the primary key
in the SsalesPerson table and the foreign key in the SalesProducts table and so is awarded a second
mark.

The response to part (c)(ii) is confused. The answer would be improved by changing dependent to not
dependent, however there would still need to be some identification of the attributes in order for both marks
to be given.

In part (c)(iii) all three table definitions have been written according to convention showing the complete
database in 3NF. The candidate has correctly identified the attributes in the SalesProducts and Product
tables and is awarded one mark. The primary keys of both tables have also been correctly identified, so the
second mark is also awarded. This is an excellent answer to this part of the question.

Marks awarded for part (a) 01
Marks awarded for part (b) 3/3
Marks awarded for part (c) = (i) 2/2, (ii) 0/2, (iii) 2/2

Total marks awarded 7 out of 10
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Paper 1

Example candidate response — pass

{a) State why the table

Table: salesPerson

iz not in First Mormal Form (1NF

i e in. Bt Nemed
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Table: 5alesProducts

FirsthHame Eroductiame NoOfFroducts Manufacturer
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{e) () A relationship batween the two tables has been implamantad.

Explain how this has been dons.

- Lk Able....Joad. J:Jz?m Adovmed
_one

/fdaf mn IW)
Ssklel e kil *-zm
{ity Explain why tha 'ar lesFroducts lable s nat in Thlrl:l Normal Form [3NF).

2 -
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{ili}  Write the table dafinitions to give the database in 3NF
SalesPemsen. (Eimrplame...., Shap.)...
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Paper 1
Examiner comment — pass

In part (a) the candidate has stated that there is no repeated group of attributes. The terminology has been
used correctly, but the answer is the opposite of the correct one so no mark was awarded.

In part (b) the candidate has correctly completed the SalesPerson table and so is awarded the mark. For
the salesProducts table however, the candidate has copied the table given in the stem of the question
into the first three rows of the answer space and has not implemented the revised design given in the rubric
for this part of the question. No marks were awarded for this table as neither the FirstName column nor the
remainder of the table was correct.

In part (c)(i) the candidate has correctly stated that the primary key in one table has been used as a foreign
key in the other to form a link between the tables, so is awarded one mark. There is a need though, to
identify at least one of the keys in order to gain the second mark.

The candidate has correctly identified that there is a non-key dependency in part (c)(ii) and is awarded one
mark. The identification of the non-key dependency needs to be correct if the second mark is to be awarded.
In this case that is not so.

In part (c)(iii) the table definitions have been written according to convention and each table has the correct
attributes so the first mark is awarded. A primary key has been identified for each table, but that shown for
the ManufacturerDetails table is incorrect so the second mark has not been awarded.

Marks awarded for part (a) =
Marks awarded for part (b) = 1/3
Marks awarded for part (c) = (i) 1/2 (ii) 1/2 (iii) 1/2

Total marks awarded = 4 out of 10
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