Cambridge Assessment
International Education

Grade thresholds — November 2017

Cambridge IGCSE Computer Science (0478)

Grade thresholds taken for Syllabus 0478 (Computer Science) in the November 2017 examination.

minimum raw mark required for grade:
maximum raw
mark A B C D E F G
available
Component 11 75 48 40 33 28 23 18 13
Component 12 75 49 41 34 28 23 18 13
Component 13 75 48 40 33 28 23 18 13
Component 21 50 31 23 16 12 9 6 3
Component 22 50 34 26 19 15 11 7 3
Component 23 50 31 23 16 12 9 6 3

Grade A* does not exist at the level of an individual component.
The maximum total mark for this syllabus, after weighting has been applied, is 125.

The overall thresholds for the different grades were set as follows.

Option ng“rgg‘:rfg’r:‘tsof Al alB|lc|Dbo|E|F| o
AX 11, 21 93 | 78 | 63 | 49 | 40 | 32 | 24 | 16
AY 12,22 97 | 82 | 67 | 53 | 43 | 34 | 25 | 16
AZ 13,23 93 | 78 | 63 | 49 | 40 | 32 | 24 | 16

Learn more! For more information please visit www.cambridgeinternational.org/igcse or contact Customer Services
on +44 (0)1223 553554 or email info@cambridgeinternational.org
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MARK SCHEME

Maximum Mark: 75

Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the
details of the discussions that took place at an Examiners’ meeting before marking began, which would have
considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for
Teachers.

Cambridge International will not enter into discussions about these mark schemes.
Cambridge International is publishing the mark schemes for the October/November 2017 series for most

Cambridge IGCSE®, Cambridge International A and AS Level components and some Cambridge O Level
components.

® IGCSE is a registered trademark.

This syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 10 printed pages.
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MARK SCHEME

Maximum Mark: 75

Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the
details of the discussions that took place at an Examiners’ meeting before marking began, which would have
considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for
Teachers.

Cambridge International will not enter into discussions about these mark schemes.
Cambridge International is publishing the mark schemes for the October/November 2017 series for most

Cambridge IGCSE®, Cambridge International A and AS Level components and some Cambridge O Level
components.

® IGCSE is a registered trademark.

This syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 9 printed pages.
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Cambridge Assessment International Education
Cambridge International General Certificate of Secondary Education

Cambridge

IGCSE

COMPUTER SCIENCE 0478/13
Paper 1 October/November 2017
MARK SCHEME

Maximum Mark: 75

Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the
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examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the
details of the discussions that took place at an Examiners’ meeting before marking began, which would have
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0478/21 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
1(a)(i) 1 mark per bullet: 3

» Atleast one array declaration
* Atleast one array has an appropriate name

* All arrays with appropriate names
Many correct answers, they must be meaningful. These are examples only.
Array 2Seater[ ]

Array 4Seater[ ]
Array Historic[ ]

1(a)(ii) 1 mark per bullet: 4

*  Name of variable
e Purpose of variable

*  Name of constant
*  Purpose of constant

Many correct answers, they must be meaningful. These are examples only.

Variable NumFlights
to store the number of flights in a day

Constant FlightCost2Seat30
to store the cost of a 30 minute flight in a 2 seater plane

© UCLES 2017 Page 2 of 7



0478/21 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
1(b) Any five from: 5

e Prompt for plane

* Input plane

»  Prompt for another input length of flight along with the input.

* Attempt at calculation of maximum number of flights in a day

» Using correct values for maximum number of flights (from calculation or
otherwise)

» Calculation/determination of cost of a single flight for selected plane and
duration

*  Calculation of income that can be generated for one combination of
plane and flight

*  Output of total possible income for one combination of plane and flight
with message(s)

Algorithm example:

OUTPUT "Please Enter Type of Plane"
OUTPUT "1: 2 Seater"
OUTPUT "2: 4 Seater"
OUTPUT "3: Historic"
INPUT PlaneType
OUTPUT "Please Enter Length of Flight"
INPUT FlightLength
CASE FlightLength of
30: OUTPUT "Maximum number of flights is 10"
60: OUTPUT "Maximum number of flights is 6"
OTHERWISE OUTPUT "Invalid length of flight"
ENDCASE

CASE PlaneType of

1: Price30 € 100; Price60 € 150

2: Price30 € 120; Price60 €« 200

3: Price30 € 120; Price60 € 500
OTHERWISE OUTPUT "Invalid type of plane"
ENDCASE

CASE FlightLength of
30: OUTPUT "Total Possible Income is ", Price30 * 10
60: OUTPUT "Total Possible Income is ", Price60 * 6
ENDCASE

1(c) 1 mark for each correct point related to the inputs for Task 1 4

»  Description of how the program would validate the input
» Description/identification of input(s)

» Type of validation check

» Checking inputs against stored data/maxima/correct data
*  Dry-running the program

* Use of test data

» Identification of types of test data

 Example(s) of test data

© UCLES 2017 Page 3 of 7



0478/21 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
1(d) Any four from; 4

* Input timeslot

*  Check 3 types of plane

* Methodology for checking time slot
* ldentify any planes available

*  Output plane(s) available

e Output if no planes available

Question Answer Marks

2 1 mark for each error identified plus suggested correction (the corrected 4
lines must be written in full)

Line 4 correct line WHILE Number <= 99 OR Number > 1000
Line 7 correct line Num[Index] = Number
Line 9 correct line NEXT (Index)

Line 10 correct line PRINT Count

Question Answer Marks

3(a) 1 mark per bullet: 2

» Validation checks whether data to be entered is possible/sensible //
computer check

* Verification checks that data entered is the data that was intended to be
entered // can be a human check // matches the source

3(b) 1 mark for each valid point 2

Either

» Double Entry // suitable practical example

» the data will be entered twice

* compared by the computer or by a human

» if adiscrepancy is found, the data entry operator is asked to re-enter
the data

e Visual Verification // suitable practical example

» the data will be compared to the source ‘document’
e compared by a human

» if a discrepancy is found, the data is re-entered

© UCLES 2017 Page 4 of 7



0478/21 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
3(c) 1 mark for explanation and 1 mark for an expansion 2

Library routine is a list of instructions // block of code // subroutine

... that is used often ...

... which is given a name

e ... and which can be called from other programs

e Library routines make writing programs easier and faster as the code is
already written

» Library routines make program testing easier as the code has already

been tested and debugged

Question Answer Marks

4(a) 1 mark for each correct line 4

Pseudocode description Pseudocode statement

A loop that will iterate at
least once. FOR..TO..NEXT

A conditional statement to 1F..THEN..ELSE.ENDIE

deal with many possible
outcomes.

WHILE..DO..ENDWHILE

A loop that will iterate a set
number of times. CASE..OF..OTHERWISE..ENDCASE

A conditional statement REPEAT..UNTIL

with different outcomes for
true and false.

4(b) 1 mark per bullet: 3

*  Appropriate loop controls
* Read from array
*  Print from array (the last two points can be in one statement)

Note reading and printing MUST be within the same loop
Example algorithm:

Count € 0

WHILE Count < 50 DO
OUTPUT Name [Count]
Count € Count + 1

ENDWHILE

© UCLES 2017 Page 5 of 7



0478/21 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2017
Question Answer Marks
5() Flag Count | Name[1]| Name[2] | Name[3]| Name[4]| Temp 5
Jamal Amir Eve Tara
0 1 Amir Jamal Eve Tara Jamal
1 2 Amir Jamal Eve Tara Jamal
1 3 Amir Eve Jamal Tara Jamal
1 4 Amir Eve Jamal Tara Jamal
0 1 Amir Eve Jamal Tara Jamal
0 2 Amir Eve Jamal Tara Jamal
0 3 Amir Eve Jamal Tara Jamal
0 4 Amir Eve Jamal Tara Jamal
(1 Mark) (1 Mark) (---—----- 1 Mark-------- ) (-—-—--—-- 1 Mark-------- ) (1 Mark)
5(b) 1 mark per bullet: 2
» Sorting the names
» Ascending order / A to Z / lowest to highest / Alphabetic order
Question Answer Marks
6(a) 1 mark for any sensible appropriate field name 2
1 mark for data type, purpose + example data
Example 1:
Field Name: SPECIESID
Data Type: Alphanumeric
Purpose: Primary key
Example Data: SP06583
Example 2:
Field name: NUMBER
Data Type: Integer
Purpose: To record how many of that species there are at the park
Example Data: 30
© UCLES 2017 Page 6 of 7



0478/21 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2017
Question Answer Marks
6(b) 4
Field: | Species Classification | Diet Legs
Table: | LIVESTOCK | LIVESTOCK | LIVESTOCK | LIVESTOCK
Sort: | Ascending/
Descending
Show: 4] O O O
Criteria: “Mammal” “Herbivore” 4
or:
(1 Mark) (1 Mark) (1 Mark) (1 Mark)
1 mark per completely correct column.
© UCLES 2017
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Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
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details of the discussions that took place at an Examiners’ meeting before marking began, which would have
considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for
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Cambridge International will not enter into discussions about these mark schemes.
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0478/23 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
1(a)(i) 1 mark per bullet: 3

» Atleast one array declaration
* Atleast one array has an appropriate name

* All arrays with appropriate names
Many correct answers, they must be meaningful. These are examples only.
Array 2Seater[ ]

Array 4Seater[ ]
Array Historic[ ]

1(a)(ii) 1 mark per bullet: 4

*  Name of variable
e Purpose of variable

*  Name of constant
*  Purpose of constant

Many correct answers, they must be meaningful. These are examples only.

Variable NumFlights
to store the number of flights in a day

Constant FlightCost2Seat30
to store the cost of a 30 minute flight in a 2 seater plane

© UCLES 2017 Page 2 of 7



0478/23 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
1(b) Any five from: 5

e Prompt for plane

* Input plane

»  Prompt for another input length of flight along with the input.

* Attempt at calculation of maximum number of flights in a day

» Using correct values for maximum number of flights (from calculation or
otherwise)

» Calculation/determination of cost of a single flight for selected plane and
duration

*  Calculation of income that can be generated for one combination of
plane and flight

*  Output of total possible income for one combination of plane and flight
with message(s)

Algorithm example:

OUTPUT "Please Enter Type of Plane"
OUTPUT "1: 2 Seater"
OUTPUT "2: 4 Seater"
OUTPUT "3: Historic"
INPUT PlaneType
OUTPUT "Please Enter Length of Flight"
INPUT FlightLength
CASE FlightLength of
30: OUTPUT "Maximum number of flights is 10"
60: OUTPUT "Maximum number of flights is 6"
OTHERWISE OUTPUT "Invalid length of flight"
ENDCASE

CASE PlaneType of

1: Price30 € 100; Price60 € 150

2: Price30 € 120; Price60 €« 200

3: Price30 € 120; Price60 € 500
OTHERWISE OUTPUT "Invalid type of plane"
ENDCASE

CASE FlightLength of
30: OUTPUT "Total Possible Income is ", Price30 * 10
60: OUTPUT "Total Possible Income is ", Price60 * 6
ENDCASE

1(c) 1 mark for each correct point related to the inputs for Task 1 4

»  Description of how the program would validate the input
» Description/identification of input(s)

» Type of validation check

» Checking inputs against stored data/maxima/correct data
*  Dry-running the program

* Use of test data

» Identification of types of test data

 Example(s) of test data

© UCLES 2017 Page 3 of 7



0478/23 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
1(d) Any four from; 4

* Input timeslot

*  Check 3 types of plane

* Methodology for checking time slot
* ldentify any planes available

*  Output plane(s) available

e Output if no planes available

Question Answer Marks

2 1 mark for each error identified plus suggested correction (the corrected 4
lines must be written in full)

Line 4 correct line WHILE Number <= 99 OR Number > 1000
Line 7 correct line Num[Index] = Number
Line 9 correct line NEXT (Index)

Line 10 correct line PRINT Count

Question Answer Marks

3(a) 1 mark per bullet: 2

» Validation checks whether data to be entered is possible/sensible //
computer check

* Verification checks that data entered is the data that was intended to be
entered // can be a human check // matches the source

3(b) 1 mark for each valid point 2

Either

» Double Entry // suitable practical example

» the data will be entered twice

* compared by the computer or by a human

» if adiscrepancy is found, the data entry operator is asked to re-enter
the data

e Visual Verification // suitable practical example

» the data will be compared to the source ‘document’
e compared by a human

» if a discrepancy is found, the data is re-entered

© UCLES 2017 Page 4 of 7



0478/23 Cambridge IGCSE — Mark Scheme October/November

PUBLISHED 2017
Question Answer Marks
3(c) 1 mark for explanation and 1 mark for an expansion 2

Library routine is a list of instructions // block of code // subroutine

... that is used often ...

... which is given a name

e ... and which can be called from other programs

e Library routines make writing programs easier and faster as the code is
already written

» Library routines make program testing easier as the code has already

been tested and debugged

Question Answer Marks

4(a) 1 mark for each correct line 4

Pseudocode description Pseudocode statement

A loop that will iterate at
least once. FOR..TO..NEXT

A conditional statement to 1F..THEN..ELSE.ENDIE

deal with many possible
outcomes.

WHILE..DO..ENDWHILE

A loop that will iterate a set
number of times. CASE..OF..OTHERWISE..ENDCASE

A conditional statement REPEAT..UNTIL

with different outcomes for
true and false.

4(b) 1 mark per bullet: 3

*  Appropriate loop controls
* Read from array
*  Print from array (the last two points can be in one statement)

Note reading and printing MUST be within the same loop
Example algorithm:

Count € 0

WHILE Count < 50 DO
OUTPUT Name [Count]
Count € Count + 1

ENDWHILE

© UCLES 2017 Page 5 of 7
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PUBLISHED 2017
Question Answer Marks
5() Flag Count | Name[1]| Name[2] | Name[3]| Name[4]| Temp 5
Jamal Amir Eve Tara
0 1 Amir Jamal Eve Tara Jamal
1 2 Amir Jamal Eve Tara Jamal
1 3 Amir Eve Jamal Tara Jamal
1 4 Amir Eve Jamal Tara Jamal
0 1 Amir Eve Jamal Tara Jamal
0 2 Amir Eve Jamal Tara Jamal
0 3 Amir Eve Jamal Tara Jamal
0 4 Amir Eve Jamal Tara Jamal
(1 Mark) (1 Mark) (---—----- 1 Mark-------- ) (-—-—--—-- 1 Mark-------- ) (1 Mark)
5(b) 1 mark per bullet: 2
» Sorting the names
» Ascending order / A to Z / lowest to highest / Alphabetic order
Question Answer Marks
6(a) 1 mark for any sensible appropriate field name 2
1 mark for data type, purpose + example data
Example 1:
Field Name: SPECIESID
Data Type: Alphanumeric
Purpose: Primary key
Example Data: SP06583
Example 2:
Field name: NUMBER
Data Type: Integer
Purpose: To record how many of that species there are at the park
Example Data: 30
© UCLES 2017 Page 6 of 7



0478/23 Cambridge IGCSE — Mark Scheme October/November
PUBLISHED 2017
Question Answer Marks
6(b) 4
Field: | Species Classification | Diet Legs
Table: | LIVESTOCK | LIVESTOCK | LIVESTOCK | LIVESTOCK
Sort: | Ascending/
Descending
Show: 4] O O O
Criteria: “Mammal” “Herbivore” 4
or:
(1 Mark) (1 Mark) (1 Mark) (1 Mark)
1 mark per completely correct column.
© UCLES 2017
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In preparation for the examination candidates should attempt the following practical tasks by writing
and testing a program or programs.

A small airfield operates a flying club where people can take a short flight to see if they would like flying
lessons. The owner of the airfield has asked you to write a program to organise the flight bookings. The
airfield operates three different planes and offers either a 30 minute or a 60 minute flight.

The following table shows the tariff:

Length of Flight

2 Seater Plane

4 Seater Plane

Historic Plane

30 minutes

$100

$120

$300

60 minutes

$150

$200

$500

After each flight, 30 minutes must be allowed for refuelling and safety checks before the next flight can
take off. All planes offer both 30 minute and 60 minute flights, but, for the purpose of this activity, they
will not be mixed on a given day, e.g. the 2 seater will offer 30 minute flights ONLY on one day and
60 minute flights ONLY on another day.

Write and test a program for the owner of the airfield.

*  Your program must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.
* Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.
TASK 1 — Work out the maximum income.

Assume that the flights take place between 08:00 and 18:00. Write a program that will work out the
maximum income that can be generated by each plane in a day for each type of flight. The program
should allow you to:

input the type of plane

input the length of flight

calculate the maximum number of flights in a day

output the total possible income per day for the choice of plane and length of flight

TASK 2 — Record bookings.

Write a program to store bookings for each plane and to allow you to find which planes are available
at a given time slot during the day. The program should calculate the actual number of flights taken by
each plane in that day.

TASK 3 — Work out income.

Modify TASK 2 so that it will calculate the total amount of money taken in a day for each plane, as well
as the overall daily total for all three planes, and output the results.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
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Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
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In preparation for the examination candidates should attempt the following practical tasks by writing
and testing a program or programs.

The owner of a river boat hire company wants to calculate the daily profits from hiring out 10 rowing
boats on the river. Boats are numbered 1 to 10. Boats can be hired for use between 10:00 and 17:00
every day.

Write and test a program for the owner.

*  Your program must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.
* Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — calculate the money taken in a day for one boat.

The cost of hiring a boat is $20 for one hour or $12 for half an hour. When a boat is hired the payment
is added to the money taken for the day. The running total of hours hired that day is updated and the
time when the boat must be returned is stored. At the end of the day the money taken and the total
hours hired is output.

No boat can be hired before 10:00 or returned after 17:00.

TASK 2 —find the next boat available.

Extend TASK 1 to work for all 10 rowing boats. Use the data stored for each boat to find out how many
boats are available for hire at the current time. If no boats are available show the earliest time that a
boat will be available for hire.

TASK 3 — calculate the money taken for all the boats at the end of the day.

At the end of the day use the data stored for each boat to calculate the total amount of money taken

and the total number of hours boats were hired that day. Find out how many boats were not used that
day and which boat was used the most. Provide a report for the owner to show this information.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
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In preparation for the examination candidates should attempt the following practical tasks by writing
and testing a program or programs.

A small airfield operates a flying club where people can take a short flight to see if they would like flying
lessons. The owner of the airfield has asked you to write a program to organise the flight bookings. The
airfield operates three different planes and offers either a 30 minute or a 60 minute flight.

The following table shows the tariff:

Length of Flight

2 Seater Plane

4 Seater Plane

Historic Plane

30 minutes

$100

$120

$300

60 minutes

$150

$200

$500

After each flight, 30 minutes must be allowed for refuelling and safety checks before the next flight can
take off. All planes offer both 30 minute and 60 minute flights, but, for the purpose of this activity, they
will not be mixed on a given day, e.g. the 2 seater will offer 30 minute flights ONLY on one day and
60 minute flights ONLY on another day.

Write and test a program for the owner of the airfield.

*  Your program must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.
* Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.
TASK 1 — Work out the maximum income.

Assume that the flights take place between 08:00 and 18:00. Write a program that will work out the
maximum income that can be generated by each plane in a day for each type of flight. The program
should allow you to:

input the type of plane

input the length of flight

calculate the maximum number of flights in a day

output the total possible income per day for the choice of plane and length of flight

TASK 2 — Record bookings.

Write a program to store bookings for each plane and to allow you to find which planes are available
at a given time slot during the day. The program should calculate the actual number of flights taken by
each plane in that day.

TASK 3 — Work out income.

Modify TASK 2 so that it will calculate the total amount of money taken in a day for each plane, as well
as the overall daily total for all three planes, and output the results.
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2
1 Awashing machine has a small display screen built into it.

One use of the display screen is to show an error code when a problem has occurred with a
washing cycle.

(a) State whether the display screen is an input, output or storage device.

............................................................................................................................................... [1]
(b) The display screen shows a hexadecimal error code:
EO4
This error code means that the water will not empty out of the washing machine.
Convert this error code to binary.
(3]
(c) State why hexadecimal is used to display the error code.
............................................................................................................................................... [1]
(d) Identify three sensors that could be used in the washing machine.
State what each sensor could be used for.
S 1= TS0 e PRSP
U S ittt e e e e e et e e e et eeeeeeetetea——————aeeeeeeteteta—aaaaterrerraaaaas
1= TS0 S RERRSP
U S ittt et e e eee et e e et t——eeeeeeeeeteet—a——aeeaeeeeetata—aaaaeerrertaaaaas
S 1= TS0 g P REERSP
U S ittt e e e e e et e e e— it eeeeeeeeeteet—a——eeeaeeeteteta—eaaaeererrrtaaaas
[6]

© UCLES 2017 0478/11/0/N17



2 Data files are stored in different file formats.

Complete the table by providing a suitable file format for each file type. The first one has been
done for you.

File type File format
Pictures JPEG
Text
Sound
Video
(3]
3 (a) Anexample of a Uniform Resource Locator (URL) is:
http://www.cie.org.uk/index.htm
%(_/ \ v J\ v J
Part 1 Part 2 Part 3
Identify the three parts that make up this URL.
=T o PSP
P At 2 e
P At B e
(3]
(b) Describe what is meant by an Internet Protocol (IP) address.
............................................................................................................................................... [4]

© UCLES 2017 0478/11/0/N/17 [Turn over



4

4 Six components of a computer system and six descriptions are shown.

Draw a line to match each component with the most suitable description.

© UCLES 2017

Component

Arithmetic Logic
Unit (ALU)

Buses

Control Unit
(CL)

Immediate Access
Store (IAS)

Input/Output

Registers

0478/11/0/N17

Description

Used to connect together
the internal components
of the CPU.

Used to carry out
calculations on data.

Used to temporarily hold
data and instructions
during processing.

Used to allow interaction
with the computer.

Used to hold data and
instructions before they
are processed.

Used to manage the flow
of data through the CPU.

(5]



5
5 (a) Draw a logic circuit for the logic statement:

X =1if (Ais 1 AND Bis 1) OR (Ais NOT 1 AND C is 1))

[4]

© UCLES 2017 0478/11/0/N/17 [Turn over



6

(b) Draw the symbol for an XOR gate and explain the function of this logic gate.

............................................................................................................................................... [5]
6 Describe the operation of a 2D scanner and a 3D scanner.
P2 USRS
G 0 T
[6]

© UCLES 2017 0478/11/0/N17



7 Six statements about firewalls are shown.

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

© UCLES 2017

Statement

true
)

false
()

Firewalls can monitor incoming and

outgoing traffic.

Firewalls operate by checking traffic against

a set of rules.

Firewalls cannot block access to a certain

website.

Firewalls can be software and hardware.

Firewalls can act as intermediary servers.

Firewalls can block unauthorised traffic.

0478/11/0/N17

[6]
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8

(a)

(b)

8
Data is valuable. It needs to be kept secure and it can easily be damaged.

Give three different ways that data can be accidentally damaged.

The Secure Socket Layer (SSL) protocol can be used to securely transmit data in online
banking.

State three other different applications that use SSL.
Y o] o] To=Y 1o o i PP PPPRPPRRPPPR
LAY o] ][ Tor= o o 1= PP PPPPPPPRPPPN

F Y o] o] [To7= 11T o C JR R
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9
(c) Online banking is increasing in popularity.

Online banking can be a risk as it can raise a number of security issues. SSL can be used as
a security method to make online banking safer.

Identify and describe three other security methods that could be used to make online banking
safer.

SECUNtY METNOA T ..o e e et e e e e e e e e

© UCLES 2017 0478/11/0/N/17 [Turn over



10
9 (a) Optical storage media can be used to store data.

Describe how the data is read from a Compact Disc (CD).

............................................................................................................................................... [4]
(b) Kamil wants to store a 16-bit colour image file. The image size is 1000 pixels.

Calculate the size of the file.

Give your answer in bytes. Show your working.

L4705 < T PP PPPPPPPP

ANSWET ...oooiiiiiiiiiieieees bytes

[2]

(c) Describe the differences between primary and secondary storage.

............................................................................................................................................... [4]

© UCLES 2017 0478/11/0/N17
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10 Six statements about assembly language are shown.

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

© UCLES 2017

Statement

true
)

false
()

Assembly language uses mnemonic codes.

Assembly language programs do not need
a translator to be executed.

Assembly language is a low-level
programming language.

Assembly language is specific to the
computer hardware.

Assembly language is machine code.

Assembly language is often used to create
drivers for hardware.

0478/11/0/N17

[6]
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2
1 Arobot arm in a factory is programmed to move products.

The binary instructions to operate the robot arm are:

Operation Binary Instruction
UP 1 1 1 1
DOWN 0 0 0 1
LEFT 1 0 0 1
RIGHT 0 1 1 0
OPEN 1 1 0 0
CLOSE 0 0 1 1

The instructions are entered as hexadecimal values.
An operator enters the values:
9 1 C 3 F

Convert the values and write down the operation (e.g. RIGHT) carried out by the robot arm.

[5]

© UCLES 2017 0478/12/0/N17
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2 Storage devices and storage media can be categorised as primary, secondary or off-line.

Write primary, secondary or off-line next to each storage device or medium to indicate its most
suitable category.

HD D e e e e e e e e s e e e e e

T

DV D R A e

3 (a) Explain the differences between the binary number system and the denary number system.

© UCLES 2017 0478/12/0/N/17 [Turn over
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4 Afile server is used as a central data store for a network of computers.
Rory sends data from his computer to a file server that is approximately 100 metres away.

It is important that the data is transmitted accurately. Rory needs to be able to read data from and
write data to the file server at the same time.

(@) (i) Use ticks (v) to identify the most suitable data transmission methods for this application.

Method 1 Tick | Method 2 Tick
(v) v)
Serial Simplex
Parallel Half-duplex
Duplex
(2]
(i) Explain why your answer to part (a)(i) is the most suitable data transmission.
....................................................................................................................................... [4]

© UCLES 2017 0478/12/0/N17
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(b) Identify and describe two methods of error checking that can be used to make sure that the
data stored after transmission is accurate.

17111 oo PP PP PR PPPPPPI
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5 Rajis using the Internet to do some online shopping. He visits a website that tells him that it uses
cookies.

(a) Explain what is meant by the term cookies.

............................................................................................................................................... [4]

(b) Give two examples of the use of cookies.
=T oo L= PP P PRSPPI
EXAMIPIE 2 ... e e e e e e e e e e e e e e e e e s
[2]
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6 Selma writes the following four answers in her Computer Science examination.
State which computer terms she is describing.
“It is a signal. When the signal is received it tells the operating system that an event has occurred.”
SeIM@ IS AESCIIDING ...eiiiiiii ittt e e e e e e et e e e bn e e e e e anreeeeaaes
“It takes source code written in a high level language and translates it into machine code. It
translates the whole of the source code at once.”

SelM@ IS AESCIIDING ...ttt e e e e e e s e bn et e e s e e e e e

“The part of the central processing unit (CPU) that carries out calculations.”

ST 4 g F WIS o [=TTo7 ] o] o PP PPOUPPRT
“When data is transmitted, if an error is detected in the data received a signal is sent to ask for the
data to be retransmitted. This continues until the data received is correct.”

ST 40 F WIS e [ TTor ] o] o o PO P PP PPOUPPPR

© UCLES 2017 0478/12/0/N/17 [Turn over
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7  Draw a logic circuit to represent the logic statement:

X =1if (Ais NOT 1 AND B is 1) AND (A is NOT 1 AND C is NOT 1) OR (B is 1 AND C is 1)

(7]

© UCLES 2017 0478/12/0/N17



8 (a) Acomputer has 2048 MB of RAM.
How many GB of RAM does the computer have?

Show your working.

............................................................................................................................................... [2]
(c) Explain three ways that RAM is different to ROM
2 RSP
2 et eeeee et eeeiteteeeeeeeeeeeiiaeeeeeeeeeeeeeeitsseteeeeeeeeiiisteteeeaeeaaaaaareeeeaeeeeaaaarrrereeaeaaaaans
B ettt ettt ettt ee—te——t——————————————————————eetettetttettteatteeatttttaettaeteaetaeeteaataaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaans
(3]
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9 Anna has a farm that grows fruit.
She has a system that monitors the conditions for growing the fruit.
Sensors are used in this system.

(a) Explain what is meant by the term sensor.

(b) State two sensors that could be used in this system and describe how they could be used.

SY=1 0110t IR

© UCLES 2017 0478/12/0/N17
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10 (a) Describe what is meant by Transport Layer Security (TLS).

............................................................................................................................................... [3]

(b) Name three different applications of TLS.
1 PP STTRPP
2P
K PSPPSR OURROURPPPN
[3]
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11 Complete the paragraphs choosing the correct five terms from the list. Each term can only be
used once:

e Ethics

*  Freeware

*  Free Software
*  Hacking

*  Malware

*  Plagiarism

e Shareware

. Virus

Taking another person’s work from the Internet and claiming it as your own is called
............................................. . It is possible to protect your work online with copyright.

One product that people may want to protect is software. .........cccooecviieieiiiiiiiiiiiieen. does allow
a person to share, copy and change software freely, but .....................ccoco . does not
allow a person to do this legally. Software that has a licence allowing free use for a trial period

is called ........ccooiiiiiiiie . The name given to this area of Computer Science is

)

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2017 0478/12/0/N17



Cambridge International Examinations
Cambridge International General Certificate of Secondary Education

Cambridge

IGCSE

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

COMPUTER SCIENCE 0478/13

Paper 1 Theory October/November 2017
1 hour 45 minutes

Candidates answer on the Question Paper.

No Additional Materials are required.

No calculators allowed.

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams, graphs or rough working.

Do not use staples, paper clips, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES.

Answer all questions.
No marks will be awarded for using brand names of software packages or hardware.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

The maximum number of marks is 75.

The syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 11 printed pages and 1 blank page.

CAMBRIDGE

International Examinations [Turn over

DC (CE/SW) 152857
© UCLES 2017




2
1 Awashing machine has a small display screen built into it.

One use of the display screen is to show an error code when a problem has occurred with a
washing cycle.

(a) State whether the display screen is an input, output or storage device.

............................................................................................................................................... [1]
(b) The display screen shows a hexadecimal error code:
EO4
This error code means that the water will not empty out of the washing machine.
Convert this error code to binary.
(3]
(c) State why hexadecimal is used to display the error code.
............................................................................................................................................... [1]
(d) Identify three sensors that could be used in the washing machine.
State what each sensor could be used for.
S 1= TS0 e PRSP
U S ittt e e e e e et e e e et eeeeeeetetea——————aeeeeeeteteta—aaaaterrerraaaaas
1= TS0 S RERRSP
U S ittt et e e eee et e e et t——eeeeeeeeeteet—a——aeeaeeeeetata—aaaaeerrertaaaaas
S 1= TS0 g P REERSP
U S ittt e e e e e et e e e— it eeeeeeeeeteet—a——eeeaeeeteteta—eaaaeererrrtaaaas
[6]
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2 Data files are stored in different file formats.

Complete the table by providing a suitable file format for each file type. The first one has been
done for you.

File type File format
Pictures JPEG
Text
Sound
Video
(3]
3 (a) Anexample of a Uniform Resource Locator (URL) is:
http://www.cie.org.uk/index.htm
%(_/ \ v J\ v J
Part 1 Part 2 Part 3
Identify the three parts that make up this URL.
=T o PSP
P At 2 e
P At B e
(3]
(b) Describe what is meant by an Internet Protocol (IP) address.
............................................................................................................................................... [4]

© UCLES 2017 0478/13/0/N/17 [Turn over
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4 Six components of a computer system and six descriptions are shown.

Draw a line to match each component with the most suitable description.

© UCLES 2017

Component

Arithmetic Logic
Unit (ALU)

Buses

Control Unit
(CL)

Immediate Access
Store (IAS)

Input/Output

Registers

0478/13/0/N/17

Description

Used to connect together
the internal components
of the CPU.

Used to carry out
calculations on data.

Used to temporarily hold
data and instructions
during processing.

Used to allow interaction
with the computer.

Used to hold data and
instructions before they
are processed.

Used to manage the flow
of data through the CPU.

(5]



5
5 (a) Draw a logic circuit for the logic statement:

X =1if (Ais 1 AND Bis 1) OR (Ais NOT 1 AND C is 1))

[4]

© UCLES 2017 0478/13/0/N/17 [Turn over
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(b) Draw the symbol for an XOR gate and explain the function of this logic gate.

............................................................................................................................................... [5]
6 Describe the operation of a 2D scanner and a 3D scanner.
P2 USRS
G 0 T
[6]

© UCLES 2017 0478/13/0/N/17



7 Six statements about firewalls are shown.

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

© UCLES 2017

Statement

true
)

false
()

Firewalls can monitor incoming and

outgoing traffic.

Firewalls operate by checking traffic against

a set of rules.

Firewalls cannot block access to a certain

website.

Firewalls can be software and hardware.

Firewalls can act as intermediary servers.

Firewalls can block unauthorised traffic.

0478/13/0/N/17

[6]
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8

(a)

(b)

8
Data is valuable. It needs to be kept secure and it can easily be damaged.

Give three different ways that data can be accidentally damaged.

The Secure Socket Layer (SSL) protocol can be used to securely transmit data in online
banking.

State three other different applications that use SSL.
Y o] o] To=Y 1o o i PP PPPRPPRRPPPR
LAY o] ][ Tor= o o 1= PP PPPPPPPRPPPN

F Y o] o] [To7= 11T o C JR R
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(c) Online banking is increasing in popularity.

Online banking can be a risk as it can raise a number of security issues. SSL can be used as
a security method to make online banking safer.

Identify and describe three other security methods that could be used to make online banking
safer.

SECUNtY METNOA T ..o e e et e e e e e e e e
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10
9 (a) Optical storage media can be used to store data.

Describe how the data is read from a Compact Disc (CD).

............................................................................................................................................... [4]
(b) Kamil wants to store a 16-bit colour image file. The image size is 1000 pixels.

Calculate the size of the file.

Give your answer in bytes. Show your working.

L4705 < T PP PPPPPPPP

ANSWET ...oooiiiiiiiiiieieees bytes

[2]

(c) Describe the differences between primary and secondary storage.

............................................................................................................................................... [4]

© UCLES 2017 0478/13/0/N/17
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10 Six statements about assembly language are shown.

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

© UCLES 2017

Statement

true
)

false
()

Assembly language uses mnemonic codes.

Assembly language programs do not need
a translator to be executed.

Assembly language is a low-level
programming language.

Assembly language is specific to the
computer hardware.

Assembly language is machine code.

Assembly language is often used to create
drivers for hardware.

0478/13/0/N/17

[6]
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Section A
You are advised to spend no longer than 40 minutes answering this section.
Here is a copy of the pre-release material.
DO NOT attempt Tasks 1, 2 and 3 now.

Use the pre-release material and your experience from attempting the tasks before the examination to
answer Question 1.

Pre-release material

A small airfield operates a flying club where people can take a short flight to see if they would like
flying lessons. The owner of the airfield has asked you to write a program to organise the flight
bookings. The airfield operates three different planes and offers either a 30 minute or a 60 minute
flight.

The following table shows the tariff:

Length of Flight | 2 Seater Plane 4 Seater Plane Historic Plane
30 minutes $100 $120 $300
60 minutes $150 $200 $500

After each flight, 30 minutes must be allowed for refuelling and safety checks before the next flight
can take off. All planes offer both 30 minute and 60 minute flights, but, for the purpose of this activity,
they will not be mixed on a given day, e.g. the 2 seater will offer 30 minute flights ONLY on one day
and 60 minute flights ONLY on another day.

Write and test a program for the owner of the airfield.

*  Your program must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.
* All variables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Work out the maximum income.

Assume that the flights take place between 08:00 and 18:00. Write a program that will work out the
maximum income that can be generated by each plane in a day for each type of flight. The program
should allow you to:

input the type of plane

input the length of flight

calculate the maximum number of flights in a day

output the total possible income per day for the choice of plane and length of flight

TASK 2 — Record bookings.

Write a program to store bookings for each plane and to allow you to find which planes are available
at a given time slot during the day. The program should calculate the actual number of flights taken
by each plane in that day.

TASK 3 — Work out income.
Modify TASK 2 so that it will calculate the total amount of money taken in a day for each plane, as
well as the overall daily total for all three planes, and output the results.

© UCLES 2017 0478/21/0/N/17



3
1 (a) Allvariables, constants and other identifiers should have meaningful names.

(i) Declare suitable arrays for each of the planes to store time slots booked.

(ii) Name one variable and one constant you used for Task 1 and state the purpose of each
one.

R =T F=1 o] = R
g0 1 PP
(07 153 =1 0| AT

00 1 PP
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(b) Write an algorithm to complete Task 1, using either pseudocode, programming statements
or a flowchart.

© UCLES 2017 0478/21/0/N/17
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(c) Describe how you could validate and test the inputs for Task 1.

(d) Explain how your program checks and displays whether any of the planes are available at a
given time of the day (Task 2). Any programming statements used must be fully explained.

© UCLES 2017 0478/21/0/N/17
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Section B

2 This section of program code asks for 80 numbers between 100 and 1000 to be entered. It checks
that the numbers are in the correct range, and stores them in an array. It counts how many of the
numbers are larger than 500 and then outputs the result when the program is finished.

1 Count = 0
2 FOR Index = 1 TO 80
3 INPUT 'Enter a number between 100 and 1000', Number
WHILE Number = 99 AND Number = 1001
INPUT 'This is incorrect, please try again', Number
ENDWHILE
Num[80] = Number
IF Number > 500 THEN Count = Count + 1
9 UNTIL Index = 80
10 PRINT Index
11 PRINT ' numbers were larger than 500

O 3 o U1 B

There are four lines of code that contain errors.

State the line number for each error and write the correct code for that line.

Error 1 Line Number .........cccccvvveeiennn.

(@70 4= Tor 0o o L= RSP OPP
Error 2 Line Number ..........ccccceeeeeiiinis

(@7 = Tor 0o o LSRR
Error 3 Line Number ..........coovvvveveeneen.

L7 0] (=01 0 0o o = P
Error 4 Line Number ..........ccccevveeeinnnee.

(076]  (=Yo: 1 070 1o [= XN TEu TR TPT

© UCLES 2017 0478/21/0/N/17 [Turn over



8

3 (a) Explain the difference between a validation check and a verification check.

............................................................................................................................................... [2]
(b) Describe, using an example, how data could be verified on data entry.

............................................................................................................................................... [2]
(c) Explain what is meant by the term library routine.

............................................................................................................................................... [2]

4 (a) Four pseudocode descriptions and five pseudocode statements are shown. Draw one line to
link each pseudocode description to the correct pseudocode statement. Not all pseudocode
statements will be used.

Pseudocode description Pseudocode statement

A loop that will iterate at least
once.

FOR...TO..NEXT

A conditional statement to deal

_ : IF..THEN..ELSE..ENDIF
with many possible outcomes.

WHILE..DO..ENDWHILE

A loop that will iterate a set
number of times.

CASE..OF..OTHERWISE..ENDCASE

A conditional statement with REPEAT..UNTIL
different outcomes for true
and false.

[4]

© UCLES 2017 0478/21/0/N/17
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(b) Write an algorithm in pseudocode, using a single loop, to print 50 names that have been
stored in an array.

© UCLES 2017 0478/21/0/N/17 [Turn over
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5 The flowchart below represents a program routine.

START

Flag <« 0
Count « 1

© UCLES 2017

Is Name [Count]
Name [Count + 1]°?

No

-

Yes

Temp <— Name [Count]

|

Name [Count]

<« Name[Count + 1]

Y

Name [Count + 1] «— Temp

Y

Y

Count <« Count + 1

Flag « 1

0478/21/0/N/17




1

(@) The array used in the flowchart contains the following data:

Name[1]

Name[2]

Name[3]

Name[4]

Jamal

Amir

Eve

Tara

Complete the trace table using the data given in the array.

Flag Count Name[1] | Name[2] | Name[3] Name[4] Temp

Jamal Amir Eve Tara

[3]
(b) Describe what the algorithm represented by the flowchart is doing.

Question 6 begins on Page 12.
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A wildlife park has a database table, called LIVESTOCK, to classify and record its animal species.

Part of the database table is shown.

Species Classification Diet Legs
Giraffe Mammal Herbivore 4
Elephant Mammal Herbivore 4
Crocodile Reptile Carnivore 4
Ostrich Bird Omnivore 2
Gorilla Mammal Herbivore 2
Bear Mammal Omnivore 4
Rhinoceros Mammal Herbivore 4
Hippopotamus Mammal Herbivore 4
Flamingo Bird Omnivore 2
Lion Mammal Carnivore 4
Turtle Reptile Omnivore 4
Penguin Bird Carnivore 2

(@) Suggest another appropriate field that could be added to this database by stating its name
and data type. State its purpose and give an example of the data it could contain.

[T (o [ g =10 1 1= PR
DAta TYPE ...t e e e e e e e s

PUMDOSE . ettt e e e et e e e e e e e e e e e e e reae s

(b) Use the query-by-example grid below to provide a list of all four legged mammals that are
herbivores, sorted alphabetically by species, with only the species displayed.

Field:
Table:

Sort:

Show: D D D D D

Criteria:

or:

[4]
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Section A
You are advised to spend no longer than 40 minutes answering this section.
Here is a copy of the pre-release material.
DO NOT attempt Tasks 1, 2 and 3 now.

Use the pre-release material and your experience from attempting the tasks before the examination to
answer Question 1.

Pre-release material

The owner of a river boat hire company wants to calculate the daily profits from hiring out 10 rowing
boats on the river. Boats are numbered 1 to 10. Boats can be hired for use between 10:00 and 17:00
every day.

Write and test a program for the owner.

*  Your program must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.
* Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — calculate the money taken in a day for one boat.

The cost of hiring a boat is $20 for one hour or $12 for half an hour. When a boat is hired the payment
is added to the money taken for the day. The running total of hours hired that day is updated and the
time when the boat must be returned is stored. At the end of the day the money taken and the total
hours hired is output.

No boat can be hired before 10:00 or returned after 17:00.

TASK 2 — find the next boat available.

Extend TASK 1 to work for all 10 rowing boats. Use the data stored for each boat to find out how
many boats are available for hire at the current time. If no boats are available show the earliest time
that a boat will be available for hire.

TASK 3 — calculate the money taken for all the boats at the end of the day.

At the end of the day use the data stored for each boat to calculate the total amount of money taken

and the total number of hours boats were hired that day. Find out how many boats were not used
that day and which boat was used the most. Provide a report for the owner to show this information.
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1 (a) Allvariables, constants and other identifiers should have meaningful names.

U

(ii)

For one variable that you have used to record the information about a single boat in
Task 1, state the name, data type and its use.

A 1A o) (=X o = U [ TR

DAtA TYPE ..o a e e

State one constant and its value that you could have used for Task 1.

(076 0153 2= 1 01 S 110 1 [ ETT TR

(b) Give two different validation checks you could have used for data entry in Task 1. For each
check explain why it could be used and provide a set of data for testing.

V= Te PN A T0) a 1o a 1= o] -G TR

© UCLES 2017

0478/22/0/N/17 [Turn over



4

(c) Write an algorithm to complete Task 3, using either pseudocode, programming statements
or a flowchart. You may assume Task 2 has been completed.
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(d) Explain how your program finds out how many boats are available for hire (Task 2).
Any programming statements used must be fully explained.
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Section B
2  Write an algorithm using either pseudocode or a flowchart, to:
* input a positive integer

* use this value to set up how many other numbers are to be input
*  input these numbers

e calculate and output the total and the average of these numbers.
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3 The following diagram shows four data structures and four descriptions.
Draw a line to connect each data structure to the correct description.

Data structure Description

Constant A collection of related data

A value that can change whilst a

Array . .
program is running
A value that never changes whilst a
Table . :
program is running
. A series of elements of the same
Variable

data type

(3]
4 TIr . THEN .. ELSE .. ENDIF is one type of conditional statement used when writing
pseudocode.

Identify and describe another type of conditional statement that you could use when writing
pseudocode. Give a reason why you would use this type of conditional statement.

(07e] g Lo 1 ToY ATz 1T £=10=] 0 41=] 01 AT
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5 (a) This flowchart checks a batch of 10 rice sacks for weight. Sacks should weigh 50 kilograms

each. Sacks weighing over 50.5 kilograms or less than 49.5 kilograms are rejected. The
number of sacks accepted and the number of sacks rejected is output.

START

Accept «— 0
Reject «— 0
Count <« O

Yes

OUTPUT
Accept,
Reject

Accept «—Accept + 1

A

Count <«— Count + 1

Is Sack
< 49.57?

Yes

p-Reject «— Reject + 1

No

Is Sack
NO > 50.5? Yes

© UCLES 2017 0478/22/0/N/17



Complete the trace table for the input data:

50.4, 50.3, 49.1, 50.3, 50.0, 49.5, 50.2, 50.3, 50.5, 50.6

Accept

Reject

Count

Sack

OUTPUT

(5]

(b) The size of the batch has increased to 50 sacks. It has been decided to only reject sacks that
are underweight.

State the changes that need to be made to the flowchart.

© UCLES 2017
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6 A database table, TRAIN, is to be set up for a railway company to keep a record of the engines
available for use. Each engine has a unique number made up of 5 digits, nnnnn. The engines
are classified as freight (F) or passenger (P) together with a power classification that is a whole
number between 0 and 9, for example F8. The railway company keeps a record of the date of the
last service for each engine.

(a) Identify the three fields required for the database. Give each field a suitable name and data
type. Provide a sample of data that you could expect to see in the field.

FIEld 1 NAMIE .ot e e e e e e e e e e e e e e e e e e e e e e e nnn e neeaee s
D= =N | o= PSP PRSPPI
Data SAMIPIE ... e
FIEld 2 NAMIE .ot e e e e e e e e e e e e e e e e e e e e e e e e s
D= =N | o= PP PP PPPPPPI
D F = Y= 0] o] = P
FIEld B INAME ..o e e e e e e e e e e e e s
D= = | o= PO P PRSPPI
Data SAMPIE ... ————————————— [6]

(b) State the field that you should choose as the primary key.

(c) Using the query-by-example grid below, write a query to identify all passenger engines that
have not been serviced in the past 12 months. Only display the engine numbers.

Field:
Table:

Sort:

Show: D D D D

Criteria:

or:

(3]
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Section A
You are advised to spend no longer than 40 minutes answering this section.
Here is a copy of the pre-release material.
DO NOT attempt Tasks 1, 2 and 3 now.

Use the pre-release material and your experience from attempting the tasks before the examination to
answer Question 1.

Pre-release material

A small airfield operates a flying club where people can take a short flight to see if they would like
flying lessons. The owner of the airfield has asked you to write a program to organise the flight
bookings. The airfield operates three different planes and offers either a 30 minute or a 60 minute
flight.

The following table shows the tariff:

Length of Flight | 2 Seater Plane 4 Seater Plane Historic Plane
30 minutes $100 $120 $300
60 minutes $150 $200 $500

After each flight, 30 minutes must be allowed for refuelling and safety checks before the next flight
can take off. All planes offer both 30 minute and 60 minute flights, but, for the purpose of this activity,
they will not be mixed on a given day, e.g. the 2 seater will offer 30 minute flights ONLY on one day
and 60 minute flights ONLY on another day.

Write and test a program for the owner of the airfield.

*  Your program must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.
* All variables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Work out the maximum income.

Assume that the flights take place between 08:00 and 18:00. Write a program that will work out the
maximum income that can be generated by each plane in a day for each type of flight. The program
should allow you to:

input the type of plane

input the length of flight

calculate the maximum number of flights in a day

output the total possible income per day for the choice of plane and length of flight

TASK 2 — Record bookings.

Write a program to store bookings for each plane and to allow you to find which planes are available
at a given time slot during the day. The program should calculate the actual number of flights taken
by each plane in that day.

TASK 3 — Work out income.
Modify TASK 2 so that it will calculate the total amount of money taken in a day for each plane, as
well as the overall daily total for all three planes, and output the results.

© UCLES 2017 0478/23/0/N/17
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1 (a) Allvariables, constants and other identifiers should have meaningful names.

(i) Declare suitable arrays for each of the planes to store time slots booked.

(ii) Name one variable and one constant you used for Task 1 and state the purpose of each
one.

R =T F=1 o] = R
g0 1 PP
(07 153 =1 0| AT

00 1 PP
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(b) Write an algorithm to complete Task 1, using either pseudocode, programming statements
or a flowchart.

© UCLES 2017 0478/23/0/N/17
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(c) Describe how you could validate and test the inputs for Task 1.

(d) Explain how your program checks and displays whether any of the planes are available at a
given time of the day (Task 2). Any programming statements used must be fully explained.

© UCLES 2017 0478/23/0/N/17
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Section B

2 This section of program code asks for 80 numbers between 100 and 1000 to be entered. It checks
that the numbers are in the correct range, and stores them in an array. It counts how many of the
numbers are larger than 500 and then outputs the result when the program is finished.

1 Count = 0
2 FOR Index = 1 TO 80
3 INPUT 'Enter a number between 100 and 1000', Number
WHILE Number = 99 AND Number = 1001
INPUT 'This is incorrect, please try again', Number
ENDWHILE
Num[80] = Number
IF Number > 500 THEN Count = Count + 1
9 UNTIL Index = 80
10 PRINT Index
11 PRINT ' numbers were larger than 500

O 3 o U1 B

There are four lines of code that contain errors.

State the line number for each error and write the correct code for that line.

Error 1 Line Number .........cccccvvveeiennn.

(@70 4= Tor 0o o L= RSP OPP
Error 2 Line Number ..........ccccceeeeeiiinis

(@7 = Tor 0o o LSRR
Error 3 Line Number ..........coovvvveveeneen.

L7 0] (=01 0 0o o = P
Error 4 Line Number ..........ccccevveeeinnnee.

(076]  (=Yo: 1 070 1o [= XN TEu TR TPT
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3 (a) Explain the difference between a validation check and a verification check.

............................................................................................................................................... [2]
(b) Describe, using an example, how data could be verified on data entry.

............................................................................................................................................... [2]
(c) Explain what is meant by the term library routine.

............................................................................................................................................... [2]

4 (a) Four pseudocode descriptions and five pseudocode statements are shown. Draw one line to
link each pseudocode description to the correct pseudocode statement. Not all pseudocode
statements will be used.

Pseudocode description Pseudocode statement

A loop that will iterate at least
once.

FOR...TO..NEXT

A conditional statement to deal

_ : IF..THEN..ELSE..ENDIF
with many possible outcomes.

WHILE..DO..ENDWHILE

A loop that will iterate a set
number of times.

CASE..OF..OTHERWISE..ENDCASE

A conditional statement with REPEAT..UNTIL
different outcomes for true
and false.

[4]
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(b) Write an algorithm in pseudocode, using a single loop, to print 50 names that have been
stored in an array.

© UCLES 2017 0478/23/0/N/17 [Turn over
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5 The flowchart below represents a program routine.

START

Flag <« 0
Count « 1

© UCLES 2017

Is Name [Count]
Name [Count + 1]°?

No

-

Yes

Temp <— Name [Count]

|

Name [Count]

<« Name[Count + 1]

Y

Name [Count + 1] «— Temp

Y

Y

Count <« Count + 1

Flag « 1
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1

(@) The array used in the flowchart contains the following data:

Name[1]

Name[2]

Name[3]

Name[4]

Jamal

Amir

Eve

Tara

Complete the trace table using the data given in the array.

Flag Count Name[1] | Name[2] | Name[3] Name[4] Temp

Jamal Amir Eve Tara

[3]
(b) Describe what the algorithm represented by the flowchart is doing.

Question 6 begins on Page 12.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.
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A wildlife park has a database table, called LIVESTOCK, to classify and record its animal species.

Part of the database table is shown.

Species Classification Diet Legs
Giraffe Mammal Herbivore 4
Elephant Mammal Herbivore 4
Crocodile Reptile Carnivore 4
Ostrich Bird Omnivore 2
Gorilla Mammal Herbivore 2
Bear Mammal Omnivore 4
Rhinoceros Mammal Herbivore 4
Hippopotamus Mammal Herbivore 4
Flamingo Bird Omnivore 2
Lion Mammal Carnivore 4
Turtle Reptile Omnivore 4
Penguin Bird Carnivore 2

(@) Suggest another appropriate field that could be added to this database by stating its name
and data type. State its purpose and give an example of the data it could contain.

[T (o [ g =10 1 1= PR
DAta TYPE ...t e e e e e e e s

PUMDOSE . ettt e e e et e e e e e e e e e e e e e reae s

(b) Use the query-by-example grid below to provide a list of all four legged mammals that are
herbivores, sorted alphabetically by species, with only the species displayed.

Field:
Table:

Sort:

Show: D D D D D

Criteria:

or:

[4]
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2
1  Some types of software can be described as free software or freeware.

Draw lines to link each description to a correct type of software. A description can be linked to
more than one type of software.

Description Type of software

Free to download

Free software
Code can be
modified and
redistributed
Freeware
Subject to copyright
legislation
[2]
2 David has installed anti-virus software on his computer.
(a) State three tasks carried out by anti-virus software.
2 PP
2] 2SR
25 C PP
(3]

© UCLES 2018 0478/12/F/IM/18



(b) David is still concerned that his computer might get infected by a computer virus.

3

State three other ways in which David can reduce the risk of his computer getting a computer

virus.
1 PP
2 ettt eeee et eeeeeeeeeeeeeaeeteeeeeeeeeeaaaasatetteeeeeeeaaanttteteeeeeeaaaanntteteeeeeeeaaannneeeeeeeeeeanannreneeeeeeeaaans
PRSP PPPPPPSPPP
(3]
3 Parity checks can be used to check for errors during data transmission.
One of the bytes has been transmitted incorrectly.
Byte 1 Byte 2 Byte 3 Byte 4
10110011 10101000 10110100 10110101
(a) State which byte was incorrectly transmitted.
............................................................................................................................................... [1]
(b) Explain how you identified the incorrectly transmitted byte.
............................................................................................................................................... [3]
© UCLES 2018 0478/12/FIM/18 [Turn over



4

4  An air conditioning system is used to control the temperature in a hospital.
The air conditioning system uses temperature sensors and a microprocessor.
The temperature must remain between 21°C and 24 °C.

Describe how the sensors and the microprocessor are used to control the temperature of the
hospital.

...................................................................................................................................................... [6]
5 The IP address of a computer is stored as a set of four 8-bit binary numbers.
The network administrator converts each binary number into hexadecimal.
(a) Complete the table to show the hexadecimal equivalent of the binary IP address.
The first number has already been converted.
Binary IP address
11000100 00010000 11111110 00001001
Hexadecimal
C4
(3]
(b) Explain why the network administrator uses hexadecimal.
............................................................................................................................................... [2]

© UCLES 2018 0478/12/F/IM/18



5
6 Primary, secondary and off-line are types of storage.
Give an example of each type of storage.
For each example state how it is used.
Primary storage

= 0 ] o ][

Off-line storage

e 0T o] PP PPPPPPPRPP

© UCLES 2018 0478/12/FIM/18 [Turn over



7 (a) For this logic circuit:

Complete the truth table.

A B c Working space X
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

[4]

© UCLES 2018 0478/12/F/IM/18



(b) For this logic statement:
X=1if(Bis1 ORCis NOT 1) AND ((Ais NOT 1) AND (Bis1 ORCis 1))

Draw a logic circuit.

[6]

(c) Complete the truth table for the logic statement given in part (b).

A B c Working space X
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

[4]

© UCLES 2018 0478/12/FIM/18 [Turn over
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8

(@) Three descriptions and two methods of data transmission are given.

Tick (v') the correct box to show the Method of data transmission for each description.

Description

Method

Serial Parallel

Multiple bits are sent
and received at the
same time.

Bits are sent one
at a time in a single
direction.

Bits are sent using a
single wire. Data can
be sent or received, but
not at the same time.

(b) Three descriptions and three types of data transmission are given.

Tick (v) the correct box to show the Type of data transmission for each description.

Description

Type

Simplex

Half-duplex

Duplex

Multiple bits are sent
and received at the
same time.

Bits are sent one
at a time in a single
direction.

Bits are sent using a
single wire. Data can
be sent or received, but
not at the same time.

0478/12/F/IM/18
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[3]



9
9 A 32-second sound clip will be recorded. The sound will be sampled 16000 times a second.
Each sample will be stored using 8 bits.

Calculate the file size in kilobytes. You must show all of your working.

Fle SIZE . kB
[3]
10 The table shows a segment of primary memory from a Von Neumann model computer.
Address Contents
10001 11001101
10010 11110001
10011 10101111
10100 10000110
10101 00011001
10110 10101100
The program counter contains the data 10010.
(@) (i) State the data that will be placed in the memory address register (MAR).
....................................................................................................................................... [1]
(i) State the data that will be placed in the memory data register (MDR).
....................................................................................................................................... [1]

© UCLES 2018 0478/12/FIM/18 [Turn over



10

(b) Describe the stored program concept when applied to the Von Neumann model.

11 Miriam needs to use a large high-resolution photo as a thumbnail image on a website.
She will use lossy compression to reduce the file size of the photo to create the thumbnail image.

(a) State why a smaller file size is appropriate for this situation.

© UCLES 2018 0478/12/F/IM/18



1
12 A hospital stores the results of medical tests on a computer system. Each patient is given a
wristband containing a unique barcode. The barcode is used every time the patient has a medical
test.

(a) Explain two benefits of using barcodes in this situation.

TS = 1 S T

© UCLES 2018 0478/12/FIM/18 [Turn over
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13 State four functions of an operating system.

(L0 T3 £ o 1 TN
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Candidates should use this material in preparation for the examination. Candidates should attempt the
practical programming tasks using their chosen high-level, procedural programming language.

This syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 2 printed pages.
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In preparation for the examination candidates should attempt the following practical tasks by writing
and testing a program or programs.

Students in a school are allowed to choose extra subjects each year. Students provide the school
administrator with their names and their subject choices. Places in subject groups are allocated on a
‘first come, first served’ basis. There are two classes of 30 students and they can each choose two
extra subjects from:

*  Physics
*  Chemistry
*  History

*  Geography
*  Computer Science

The maximum group size for each subject choice is 20 students and the minimum group size is 10
students. If more than 20 students choose a subject then that subject can be split into two groups.
Each subject can have no more than two groups. If less than 10 students choose a subject then it is
not available that year. A program is required to show a summary of the number of students who have
chosen each subject, identify subject group sizes, produce subject group lists and identify problems.

Write and test a program or programs for the school administrator.
*  Your program or programs must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.

e Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Data entry and number of students who have chosen each subject.

The school administrator enters the data for each student. Write a program for TASK 1 to store this
data then calculate and output the number of students who have chosen each subject.

TASK 2 — Output subject group lists and identify problems.

Using your results from TASK 1, allocate students to subject groups. Print out list(s) of student names
for each viable subject group. Identify any subjects that are over or undersubscribed, identify the
students who have been allocated to one subject group only and those who have not been allocated to
any group. Print out this information.

TASK 3 — Identify spare places in subject groups.

Using your results from TASK 2, print out the number of spare places for each subject. Any group that
has fewer than 20 students has spare places. Calculate the total number of spare places and the total
number of unallocated student choices. Show whether the number of spare places available is enough
to cover the unallocated choices.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.
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COMPUTER SCIENCE 0478/22
Paper 2 Problem-solving and Programming February/March 2018

1 hour 45 minutes

Candidates answer on the Question Paper.

No Additional Materials are required.

No calculators allowed.

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name in the spaces at the top of this page.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams, graphs or rough working.

Do not use staples, paper clips, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES.

Answer all questions.

DO NOT ATTEMPT TASKS 1, 2 AND 3 in the pre-release material; these are for information only.
You are advised to spend no more than 40 minutes on Section A (Question 1).

No marks will be awarded for using brand names of software packages or hardware.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.

The maximum number of marks is 50.

This syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 11 printed pages and 1 blank page.
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Section A
You are advised to spend no longer than 40 minutes answering this section.
Here is a copy of the pre-release material.
DO NOT attempt Tasks 1, 2 and 3 now.

Use the pre-release material and your experience from attempting the tasks before the examination to
answer Question 1.

Pre-release material

Students in a school are allowed to choose extra subjects each year. Students provide the school
administrator with their names and their subject choices. Places in subject groups are allocated on a
‘first come, first served’ basis. There are two classes of 30 students and they can each choose two
extra subjects from:

Physics

Chemistry

History
Geography
Computer Science

The maximum group size for each subject choice is 20 students and the minimum group size is 10
students. If more than 20 students choose a subject then that subject can be split into two groups.
Each subject can have no more than two groups. If less than 10 students choose a subject then it
is not available that year. A program is required to show a summary of the number of students who
have chosen each subject, identify subject group sizes, produce subject group lists and identify
problems.

Write and test a program or programs for the school administrator.

*  Your program or programs must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.

* Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Data entry and number of students who have chosen each subject.

The school administrator enters the data for each student. Write a program for TASK 1 to store this
data then calculate and output the number of students who have chosen each subject.

TASK 2 — Output subject group lists and identify problems.

Using your results from TASK 1, allocate students to subject groups. Print out list(s) of student
names for each viable subject group. Identify any subjects that are over or undersubscribed, identify
the students who have been allocated to one subject group only and those who have not been
allocated to any group. Print out this information.

TASK 3 — Identify spare places in subject groups.

Using your results from TASK 2, print out the number of spare places for each subject. Any group
that has fewer than 20 students has spare places. Calculate the total number of spare places and
the total number of unallocated student choices. Show whether the number of spare places available
is enough to cover the unallocated choices.

© UCLES 2018 0478/22/F/IM/18
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(a) Allidentifiers should have meaningful names.

State the name and data structure that you have used to record student names in Task 1.

State the name of one constant and the name of one variable that you could have used
in your programmed solution.

State the value that would be assigned to the constant. State the data type for the
variable. Explain what each one would be used for in your programmed solution.

(076 o153 2= 1 01 S 110 1 [ UTT TR

(b) Explain how you would change your program for Task 2 if the maximum group size for each
subject is increased to 25.

0478/22/FIM/18 [Turn over
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(c) Write an algorithm to complete Task 1, using either pseudocode, programming statements
or a flowchart.

© UCLES 2018 0478/22/F/IM/18
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(d) Explain how your program calculates the total number of spare places in Task 3. Any
programming statements shown in your answer must be fully explained.

© UCLES 2018 0478/22/F/IM/18
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Section B

2  An algorithm has been written in pseudocode to input some numbers and print out any numbers
that are greater than or equal to 100. The number 999 stops the algorithm.

INPUT Number
WHILE NUMBERS <> 999 DO
IF Number > 100 THEN PRINT Number ENDIF
ENDWHILE
PRINT Number
(a) Find the four errors in the pseudocode and suggest corrections.

=1 ()

| g (o] G TR
(07614 (=T} (o] o TRNTTTEUTR TSR
[ (o] TR

(@714 (=Yo3 1] o TR TR

(b) Show, using pseudocode, how you would change the corrected algorithm to print out any
numbers between 100 and 200 inclusive.

© UCLES 2018 0478/22/FIM/18 [Turn over
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3 This flowchart inputs the weight in kilograms of a passenger stepping into a lift. The lift can take a
maximum of eight passengers or a maximum weight of 640 kilograms.

START

\

totalWeight« 0
totalNumber « 0

»

v

/INPUT Weight/

\

totalWeight < totalWeight + Weight
totalNumber « totalNumber + 1

Is
totalWeight
> 6407

Yes

No

Is
No Y
totalNumber €s

> 8?2

Y

OUTPUT 'Lift
overload, step
out'

END

© UCLES 2018 0478/22/F/IM/18



Complete the trace table for the passenger input data:

9

50, 70, 65, 100, 95, 50, 55, 85, 70, 75

Weight

totalWeight

totalNumber

OUTPUT

© UCLES 2018
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4  Aprogram checks if the weight of a baby is at least 2 kilograms.

Give, with reasons, two different values of test data that could be used for the baby’s weight.
Each reason must be different.

AV 1[0 1= 2 TR UPPPPOPR
TS =T ) o TN
AV 1[0 = 2=

TS0 ] o TN

5 Explain the difference between the programming concepts of sequence and selection. Include
an example of a programming statement for each concept in your explanation.

© UCLES 2018 0478/22/F/IM/18
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6 A database table, JEWEL, is used to keep a record of jewellery for sale in a shop. Each item of
jewellery can be made of silver, platinum or gold metal. The shop stocks rings, bracelets and
necklaces. The number in stock and the price is also stored.

(a)

(b)

()

Table:

Field:

Sort:

Show: D D D D

Criteria:

Identify the four fields required for the database. Give each field a suitable name and data
type. Explain why you chose the data type for each field.

Field 1 Name ......ccccooiiiiieeeee e Data type ....cccoovveeeeiiii
EXPIANATION ... e e e e e e e e e e e e e e e e s
Field 2 Name ... Data type ..ocevvvviiiiiiiiieiecc e
4] =T =1 1o o
Field3Name .........ccccc Datatype ....cooooeeeiii,
EXPIaNAION . e
Field 4 Name ......ccccoooiiiiiiiiiiiieeee e Data type ....cccvveeeeeeeei e
EXPIaN@liON ... e

Using the query-by-example grid below, write a query to identify the silver bracelets. Only
display the number in stock and the price.

or:

(3]

© UCLES 2018 0478/22/F/IM/18
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Grade thresholds — June 2018

Cambridge IGCSE" Computer Science (0478)

Grade thresholds taken for Syllabus 0478 (Computer Science) in the June 2018 examination.

minimum raw mark required for grade:
maximum raw
mark A B C D E F G
available
Component 11 75 47 36 26 21 15 10 5
Component 12 75 45 35 26 21 15 10 5
Component 13 75 45 35 26 20 15 10 5
Component 21 50 31 23 15 12 10 7 4
Component 22 50 29 21 14 11 9 6 3
Component 23 50 32 25 18 15 12 6

Grade A* does not exist at the level of an individual component.
The maximum total mark for this syllabus, after weighting has been applied, is 125.

The overall thresholds for the different grades were set as follows.

Option ng“rgg‘:rfg’r:‘tsof Al alB|lc|Dbo|E|F| o
AX 11, 21 95 | 77 | 59 | 41 | 33 | 25 | 17 | 9
AY 12,22 9 | 73 | 56 | 40 | 32 | 24 | 16 | 8
AZ 13,23 92 | 76 | 60 | 44 | 35 | 27 | 19 | 11

Learn more! For more information please visit www.cambridgeinternational.org/igcse or contact Customer Services
on +44 (0)1223 553554 or email info@cambridgeinternational.org
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MARK SCHEME

Maximum Mark: 75

Published

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of the
examination. It shows the basis on which Examiners were instructed to award marks. It does not indicate the
details of the discussions that took place at an Examiners’ meeting before marking began, which would have
considered the acceptability of alternative answers.

Mark schemes should be read in conjunction with the question paper and the Principal Examiner Report for
Teachers.

Cambridge International will not enter into discussions about these mark schemes.
Cambridge International is publishing the mark schemes for the May/June 2018 series for most

Cambridge IGCSE™, Cambridge International A and AS Level and Cambridge Pre-U components, and
some Cambridge O Level components.

IGCSE™ is a registered trademark.

This syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 12 printed pages.
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.

© UCLES 2018 Page 2 of 7
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Question Answer Marks
Section A
1(a)(i) Variable name, data type and use one mark, max two 2
Several correct answers, the names chosen must be meaningful. Variables must
relate to task 2
Example
Name totalMilk
Data type integer/real
Use to store the total volume of the milk for the week (to the nearest
whole litre) (1)
Name weeklyAverage
Data type integer/real
Use to store the average vyield per week (1)
1(a)(ii) One mark per bullet point. 4
e Data structure(s) given (1)
e Datatype (1)
e Sample data (1)
¢ More than one data structure described (1)
Example
A real array for each milking and an array of strings for the identity codes. There
would be 14 arrays for the milking e.g. mondayMorning, mondayEvening
Sample data for a cow could be 123, 23.5, 22.7
1(b) Entering/selecting the identity code (1) method to ensure it is not a duplicate (1) 2
Example
Enter new identity code number
Check if already in the list of code numbers
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Question

Answer

Marks

1(c)

Any five from:

Initialisation for total weekly volume

loop control

calculation of running total for yield

calculation of average yield

output total and average yield per week with message outside loop
value(s) rounded

OO WN -

Sample answer

total « O

FOR counter « 1 TO numCows
total « total mondayMorning (counter)
total « total mondayEvening (counter)
total « total tuesdayMorning (counter)
total total tuesdayEvening (counter)
total total wednesdayMorning (counter)
total total wednesdayEvening (counter)
total total thursdayMorning (counter)
total total thursdayEvening (counter)
total total fridayMorning (counter)
total total fridayEvening (counter)
total total saturdayMorning (counter)
total total saturdayEvening (counter)
total « total sundayMorning (counter)
total « total sundayEvening (counter)

NEXT counter

Average < ROUND (total/numCows)

OUTPUT "Total volume of milk for week ", ROUND (total)

OUTPUT "Average weekly yield ", average

)

L S N N N

+ + 4+ + A+ o+ +

Explanation
Any five from:
1 Check each cow
2 Initialise day counter to zero
3 Check every day of the week
4 If daily yield is less than 12 ...
5 ... add one to day counter
6 If day counter >=4 ...
7 ... identify/output identity code number(s)

1(d)(ii)

Explanation
¢ Add new storage space to store code numbers for example new
array/table/list
e Add extra code to store these values if the condition was met

© UCLES 2018
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Section B
2(a) One mark per correct pair of actions, process, Input/Output, Tests (apart from 6
START and END) max 3
One mark complete Flowlines, one mark working flowlines, one mark correct use
flowchart symbols
‘ START ’
\4
Count « O
g
INPUT
//// Number ////
Is Yes
Number
=02
Y
OUTPUT Count, "
positive
l numbers"
Count « Count + 1 END
2(b) Any two from: 2

e Use another counter/variable

e Update this counter/variable when the number is less than zero/count all
numbers and subtract the positive numbers

e  Output this counter/variable at the end // Output both counters at the end
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Question Answer Marks
3(a) Number1 | Number2 | Sign |  Answer OUTPUT 3
5 7 + 12 12
6 2 - 4 4
4 3 * 12 12
7 8 ? 0
0 0 / (0)
< 1 mark > & 1mark 2> €& 1mark -2
3(b) CASE Sign OF ... ENDCASE (1) 3
List +, -, *, / with correct assignments (1)
OTHERWISE Answer — 0 (1)
Example
CASE Sign OF
'+': Answer <« Numberl + Number?
'-'": Answer <« Numberl - Number?2
'*' .+ Answer <« Numberl Number?2
'/': Answer <« Numberl Number?2
OTHERWISE Answer — 0
ENDCASE
Question Answer Marks
4(a) Max 4 in total 4
Any 3 from:
e To ensure no changes are made on input / accuracy of transcription
o Because the details do not have fixed, values or lengths to validate
e Because there is no clear set of rules that can be used for validation
Any 3 from:
e The programmer could ask the contributor to type in each detail twice ...
e ... and then check that both values are equal
e ... Ifthey are not equal then the input should be rejected
e The programmer could ask the contributor to check the details on the
screen ...
e ... and confirm that they are correct / same as the original
e ... orchange them
4(b) One mark for email and one mark for password 2
Email — check for @ / format check / no spaces /valid characters // presence
check // length check (not more than 254 characters) // uniqueness check
Password — length check / numbers and letters etc. // uniqueness check not been
used before // presence check
© UCLES 2018 Page 6 of 7
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5 One mark per value and reason, max 3 3

Example
1.00 — boundary rejected//rejected (underweight) // out of range(1)
1.02 — normal // valid // accepted weight in range (1)
1.10 — abnormal // erroneous // invalid // rejected (overweight) (1)

Question Answer Marks
6(a) Fields 5 1
6(b) One mark description of new code that will allow more than 1000 values 2

One mark for example matching candidate’s description
Example
Use a new character instead of N
TT345
6(c) Field: | At Risk Age in Years Type Map Position 4
Table: | TREES TREES TREES TREES
Sort:
Show: O O M |
Criteria: | True >100
or:
One mark per correct column
© UCLES 2018 Page 7 of 7
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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
¢ the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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Question

Answer

Marks

Section A

1(a)(i)

One mark for any meaningful array name related to Task 1 x 2 e.g.

Tickets
EntryTime

One mark for correct data type AND use related to Task 1 x 2 e.g.

... integer to store the ticket numbers
... real to store the entry times

1(a)(ii)

One mark for any meaningful name for a constant AND value related to Task 3
x 2 e.g.

MaxTime
8
MaxFine
100

One mark for correct use related to Task 3 x 2 e.g.

...to store the maximum number of hours allowed in the car park
...to store the current value of the fine for staying too long (in $)

© UCLES 2018
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Question Answer Marks
1(b) Any six from: 6
¢ Initialisation of ticket numbers and arrays
e Loop for day’s transactions
o  Check for entry
o  Output of free spaces before entry
e Suitable input prompts to select on entry
¢ Relevant Inputs (to get ticket and to input time)
o Recording of entry time and ticket number in arrays
o Generate next ticket number
e Update and display number of car park spaces available after entry
Ticket Number <« 1 //This number would not reset each day
Ticket Array[1:100]
Entry Time[1:100]
Spaces « 100
Count « 1 //This number would reset each day
WHILE Count > 1 DO
OUTPUT "Available Spaces" Spaces
INPUT "Press enter to get ticket", Entry
OUTPUT "Next Ticket Number", Ticket Number
INPUT "Current time", Current Time B
Ticket Array[Count] <« Ticket Number
Entry Time[Count] <« Current Time
Ticket Number <« Ticket Number + 1
Spaces <« Spaces - 1
Count <« Count + 1
ENDWHILE
1(c) Any four from: 4
o Explanation of how the checking of the length of stay was done
e Correct comparison to check length of stay against maximum
o Explanation of how the extra charge is calculated
e  Correct calculation to work out the regular parking charge
o Explanation of suitable output to show parking charge and extra
charge if appropriate
1(d) One mark for each correct test data item and related reason for Task 1 2
(Answers MUST relate to pre-release task)
e.g.
Testdata: -102
Reason: To check that negative values for ticket numbers are rejected
Testdata: 85
Reason: To check that normal ticket number data is accepted
© UCLES 2018 Page 4 of 8
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Question Answer Marks
Section B
2(a) One mark for description one mark for example e.g. 2
To test if the data entered is possible / reasonabile ...
... Arange check tests that data entered fits within specified values.
Allow any correct validation check as an example
2(b) One mark for description one mark for example e.g. 2
To test if the data input is the same as the data that was intended to be input ...
... A double entry check expects each item of data to be entered twice and
compares both entries to check they are the same.
Allow any correct verification check as an example
Question Answer Marks
3 One mark for each correct answer 4
Counter = 0
FOR Count = 1 TO 30
Total = Total + Number
NEXT Count
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Question

Answer

Marks

4(a)

Any two from:

Expects a number to be input

Checks if the number is greater than 100
Outputs the result of the test

Specific output example

4(b)(i)

One mark for correct answer e.g.

Use a (condition controlled) loop

4(b)(ii)

One mark for each point

e.g.

or

Initialisation of Number variable
Correct loop statements
Correct INPUT and OUTPUT

INPUT Number

WHILE Number > 100 DO
OUTPUT "The number is too large”
INPUT Number

ENDWHILE

OUTPUT "The number is acceptable”

INPUT Number
REPEAT
IF Number > 100
THEN

OUTPUT "The number is too large”

ENDIF
INPUT Number
UNTIL Number <= 100
OUTPUT "The number is acceptable”

© UCLES 2018
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Question Answer Marks
5(3) Max Counter Num OUTPUT 3
—1000.00 0 6.30
6.30 1 18.62
18.62 2 50.01
50.01 3 3.13
50.01 4 2.05
50.01 5 50.10
50.10 6 40.35
50.10 7 30.69
50.10 8 0.85
50.10 9 17.30
50.10 10 50.10
< 1mark > < 1 mark ><¢ 1mark ->
5(b) One mark for each correct change (max two) 2
Box 2 Change the initialization value of the current ‘Max’ variable to
a very high number
Box 4 Change the inequality from > to <
Boxes 2, 4, 5, 8 Change the Max variable to something more suitable e.g. Min
Question Answer Marks
6(a) One mark for correct answer 1
20
6(b)(i) One mark for correct answer 1
CatNo
6(b)(ii) One mark for correct answer 1
It is a unique identifier
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6(c) One mark for every two correct data types 2
Field Data Type
CatNo Text
Title Text
Genre 1 Text
Stream Boolean / Text
6(d) One mark for each correct row 2
18m02  Golfwatch  Yes No Yes
18m03  Chair 27 Yes Yes No
Accept if drawn in a table, but don’t allow any punctuation
o(e) Field: | CatNo Title Genre 1 Genre 2 Stream 4
Table: | 2018MOV | 2018MOV | 2018MOV | 2018MOV | 2018MOV
Sort: Ascending
Show: 4 4] O O O
Criteria: ="Sci-Fi” Yes
or: ="Sci-Fi” Yes
< 1 mark 2> & 1mark > €< 1 mark > < 1 mark >
One mark per completely correct column / group of columns as shown.
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In preparation for the examination candidates should attempt the following practical tasks by writing
and testing a program or programs.

A computer shop will build a computer from components to meet a customer’s requirements. For each
request for a computer to be built, an estimate of the cost is produced. The component stock level is
checked; if all the components are in stock, a firm order to build the computer can be placed. A program
is required to work out the cost of the computer, update the stock levels and provide a daily summary
of orders for the shop owner.

Write and test a program or programs for the computer shop owner.

*  Your program or programs must include appropriate prompts for the entry of data.

*  Error messages and other output need to be set out clearly and understandably.

* Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Produce an estimate.

Write a program for TASK 1 to calculate the cost of building a computer using these components:

Component Choices Pricesin $
Processor p3/p5/p7 100/120/200
RAM 16GB /32GB 757150
Storage 1TB/2TB 50/100
Screen 19" /23" 65/120

Case Mini Tower / Midi Tower 40/70

USB ports 2 ports / 4 ports 10/20

The customer makes a choice for each component and an estimate is produced. The estimate must
show a unique estimate number, the components chosen and the price of each component. The
estimate must also show the total cost of the computer, which is calculated as the sum of the cost of
the components chosen plus 20%.

TASK 2 — Place an order.

Using your estimate from TASK 1, check if the components required are in stock. If all the components
are in stock then update the stock levels. Add the unique estimate number to the list of order numbers.
Add the customer’s details and today’s date to the estimate details to finalise the order. Print two
copies of the order, one for the customer and one for the shop.

TASK 3 —Summarise the day’s orders.

Extend TASK 2 to provide an end of day summary showing the number of orders made, the total
number of each component sold and the value of the orders.
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In preparation for the examination candidates should attempt the following practical tasks by writing
and testing a program or programs.

A farmer records the milk production of a herd of cows. Every cow has a unique 3-digit identity code.
Each cow can be milked twice a day, seven days a week. The volume of milk from each cow is recorded
in litres correct to one decimal place (yield) every time the cow is milked. The size of the herd is fixed.
At the end of the week the total and the average yield for each cow for that week is calculated.

The farmer identifies the cow that has produced the most milk that week. The farmer also identifies any
cows that have produced less than 12 litres of milk on four or more days that week.

A program is required to record the yield for each cow every time it is milked, calculate the total weekly
volume of milk for the herd and the average yield per cow in a week. The program must also identify
the cow with the best yield that week and identify any cows with a yield of less than 12 litres of milk for
four or more days that week.

Write and test a program or programs for the farmer.

*  Your program or programs must include appropriate prompts for the entry of data.

*  Error messages and other output need to be set out clearly and understandably.

. All variables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Record the yield.

Write a program for TASK 1 to record the milk yields for a week. The program records and stores the
identity code number and the yield every time a cow is milked.

TASK 2 — Calculate the statistics.

Using your recorded data from TASK 1, calculate and display the total weekly volume of milk for the
herd to the nearest whole litre. Calculate and display the average yield per cow in a week to the
nearest whole litre.

TASK 3 — Identify the most productive cow and cows that are producing a low volume of milk.

Extend TASK 2 to identify and display the identity code number and weekly yield of the cow that has

produced the most milk. Also identify and display the identity code numbers of any cows with a yield of
less than 12 litres of milk for four days or more in the week.

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2018 0478/22/PRE/M/J/18



> T 8 9 € 9 289 9 G x

Cambridge International Examinations
Cambridge International General Certificate of Secondary Education

Cambridge

IGCSE

COMPUTER SCIENCE 0478/23
Paper 2 Problem-solving and Programming May/June 2018
PRE-RELEASE MATERIAL

No Additional Materials are required.

This material should be given to the relevant teachers and candidates as soon as it has been received
at the Centre.

READ THESE INSTRUCTIONS FIRST

Candidates should use this material in preparation for the examination. Candidates should attempt the
practical programming tasks using their chosen high-level, procedural programming language.

This syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certificate.

This document consists of 2 printed pages.

2 CAMBRIDGE

DC (NH) 148634/3
Y International Examinations [TUI‘n over

© UCLES 2018




2

In preparation for the examination candidates should attempt the following practical tasks by writing
and testing a program or programs.

A car park has space for 100 cars and a barrier entrance and exit system. There is a display at the
entrance to show how many spaces are empty. Cars are issued a ticket with a unique number on entry
and the time of issue is stored. The car park charges $1.50 per hour and the fee is paid at a machine
before leaving the car park. At the machine, the ticket number and departure time are entered; the
fee is calculated by the machine and the amount due is paid by the ticket holder. Cars cannot stay
overnight; the system is reset at midnight.

Write and test a program or programs for the car park manager.

*  Your program or programs must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.
* Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.
TASK 1 — Operating the car park.

The system is reset at midnight every day.
Set up a system using arrays and with suitable prompts that will carry out the following as cars enter or
leave the car park:

On Entry:

* display the number of empty car park spaces

*  issue the next available ticket number

*  store the current time and the ticket number

e display the updated number of empty car park spaces.

On Exit:

* input a ticket number and departure time

*  output the amount of time the car stayed at the car park
* delete the ticket number from the array

e display the updated number of empty car park spaces.

TASK 2 — Working out the cost and daily takings.

Amend the program so that it will calculate the amount to be paid using a charge of $1.50 per hour, or
part of an hour (i.e. any amount of time into the next hour is charged for a whole hour). The amount to
be paid is displayed and is added to a running total for the day, before the ticket number is deleted from
the array. At the end of the day, the following information is displayed:

* total daily takings

* number of cars that have used the car park

* average charge per car

* average length of stay per car.

TASK 3 — Introducing parking restrictions.

The car park manager decides to restrict the length of stay to a maximum of eight hours, and will
charge an extra $100 if a car overstays. Modify your program to implement this change and ensure the
driver is aware of this extra charge. Output the number of cars that have overstayed in a day.
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1 Jane answers an examination question about computers and data correctly.
Six different words or numbers have been removed from her answer.

Complete the sentences in Jane’s answer, using the list given. Not all items in the list need to be

used.

e 2

« 10

- 16

e analogue
*  binary

* denary

* digital
. hexadecimal

As humans, We ProCess ........ccoovieiiiiiiiiiiiiiiiaennn. data, but a computer cannot

process this type of data. For a computer to be able to process data it needs to be

converted 0 ....oovvieiiiii data.
As humans, we mostly use @ ..........cocoviiiiiiiiiiiiee, number system;
thisisabase ..........cooooiiii number system.
COMPUEEIS USE @ ..evviineiiiieiei e number system;
thisisabase ........coooiii number system.
[6]
2 Dheeraj identifies three hexadecimal numbers.
Write the denary number for each of the three hexadecimal numbers:
P2 ST
8 O TSP PPTTPTR
P2 1
[3]
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3 The three binary numbers in the registers A, B and C have been transmitted from one computer to

another.
Parity bit
Register A 1 0 0 1 1 0 0 0
Register B 0 1 1 0 0 1 1 1
Register C 1 0 0 1 1 0 0 1

One binary number has been transmitted incorrectly. This is identified through the use of a parity bit.

Identify which register contains the binary number that has been transmitted incorrectly. Explain
the reason for your choice.

The binary number that has been transmitted incorrectly is in Register..............cccccoviiiiiis

© UCLES 2018 0478/11/M/J/18 [Turn over
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4 Michele wants to email a file to Elsa. The file is too large so it must be compressed.

(@)

(b)

Name two types of compression that Michele could use.
COMPIESSION TYPE T it e e et e e e e et e e e e abe e e e s anbbe e e e ennneeeeannees

(070100 o] (=TXT (0] g TN 1Y =2 SRR

The file Michele is sending contains the source code for a large computer program.

Identify which type of compression would be most suitable for Michele to use.

Explain your choice.

(070 001 0] C=1ST7 1] 0 18 1Y/ 1= 1RSSR

EXPIANATION ...t e e e e e e e e e e e e s
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Six components of the Von Neumann model for a computer system and six descriptions are given.

Draw a line to match each component to the most suitable description.

Component

Immediate
access store
(IAS)

Register

Control unit
(CL)

Accumulator
(ACC)

Arithmetic logic
unit (ALU)

Bus

© UCLES 2018
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Description

Holds data and instructions when they are
loaded from main memory and are waiting
to be processed.

Holds data temporarily that is currently
being used in a calculation.

Holds data or instructions temporarily
when they are being processed.

Manages the flow of data and interaction
between the components of the processor.

Carries out the calculations on data.

Pathway for transmitting data and
instructions.

(3]
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6 Consider the logic statement:

X =1if (Ais NOT 1 OR Bis 1) NOR C is 1) NAND ((Ais 1 AND C is 1) NOR B is 1)

(a) Draw a logic circuit to represent the given logic statement.

(6]

(b) Complete the truth table for the given logic statement.

Working space

A B C X
0 0

0 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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7 Translators, such as a compiler and an interpreter, are used when writing and running computer
programs.
Describe how a compiler and an interpreter translates a computer program.
(O] 1 1] 71 =1 PP PPRPP PP
L1 =T g 0] €] (] OO U PPPPPPPRPPN
[6]
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8 A supermarket uses a barcode scanner to read the barcodes on its products.

(@) Describe how the barcode scanner reads the barcode.

(4]
(b) Explain how the barcode system could help the supermarket manage its stock.
(3]
(c¢) Aninfrared touch screen is used to view and navigate the supermarket stock system.
Explain how the infrared touch screen detects a user’s touch.
[4]

© UCLES 2018 0478/11/M/J/18



9
(d) The supermarket uses secondary storage and off-line storage to store data about its stock.
Explain what is meant by secondary storage and off-line storage.

Secondary storage

9 Abusiness wants to use a biometric security system to control entry to the office.
The system will use a biometric device and a microprocessor.

Explain how the biometric security system will make use of the biometric device and the
microprocessor to control entry to the office.

© UCLES 2018 0478/11/M/J/18 [Turn over
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10 RockICT is a music business that has a website to allow customers to view and buy the products
it sells.

The website consists of web pages.

(a) Describe what is meant by HTML structure and presentation for a web page.

............................................................................................................................................... [4]
(b) The URL for the music company’s website is:
https://www.rockict.net/index.htm
Y Y
Part 1 Part 2
(i) Identify what Part 1 and Part 2 represent in this URL.
- 1o O PP PRRRPP PP
- 1o PSP PPRPPP PP
[2]
(ii) Describe what is meant by https.
....................................................................................................................................... [2]

© UCLES 2018 0478/11/M/J/18
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(c) When a customer enters the website, a message is displayed:

“RockICT makes use of cookies. By continuing to browse you are agreeing to our use of
cookies.”

Explain why the music company uses cookies.

(2]
(d) The music company is concerned about the security of its website.
The company uses a proxy server as part of its security system.
Describe the role of a proxy server in the security system.
[4]

© UCLES 2018 0478/11/M/J/18
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1 Different units of data can be used to represent the size of a file, as it changes in size.
Fill in the missing units of data, using the list given:

* byte

* gigabyte (GB)
* megabyte (MB)
* nibble

The units of data increase in size from smallest to largest.

Smallest bit

Largest terabyte (TB)
[4]

2 (a) Nancy has captured images of her holiday with her camera. The captured images are stored
as digital photo files on her camera.

Explain how the captured images are converted to digital photo files.

© UCLES 2018 0478/12/M/J/18
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(b) Nancy wants to email the photos to Nadia.

Many of the photos are very large files, so Nancy needs to reduce their file size as much as
possible.

Identify which type of compression would be most suitable for Nancy to use. Explain your
choice.

(070 001 0] (=117 (] 0 18 1Y/ 1= 1RSSO REERR

EXPIANATION ...t e e e e e e e e e e e e e s

3 Astopwatch uses six digits to display hours, minutes and seconds.

The stopwatch is stopped at:

02.31.58

Hours Minutes Seconds

An 8-bit register is used to store each pair of digits.

(a) Write the 8-bit binary numbers that are currently stored for the Hours, Minutes and Seconds.

Hours

Minutes

Seconds

(3]
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(b) The stopwatch is started again and then stopped.

When the watch is stopped, the 8-bit binary registers show:

Hours

Minutes

Seconds

Write the denary values that will now be shown on the stopwatch.

0 0 0 0 1
0 0 1 1 0
0 0 1 0 1

Minutes Seconds

4 Jafar is using the Internet when he gets the message:

Jafar remembers that hexadecimal is often used to represent binary values in error codes.

Convert the hexadecimal number in the error message into 12-bit binary.

“D03, page is not available”

© UCLES 2018
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5 The three binary numbers in the registers X, Y and Z have been transmitted from one computer to

another.
Parity bit
Register X 1 0 0 1 0 0 1 0
Register Y 1 1 1 0 0 1 1 1
Register Z 1 1 1 0 1 0 0 1

Only one binary number has been transmitted correctly. This is identified through the use of a
parity bit.

Identify which register contains the binary number that has been transmitted correctly. Explain
the reason for your choice.

The binary number that has been transmitted correctly is in Register ............cccccooiiiiiiiiiinnnnee.

EXPIaN@lioN ..o e

© UCLES 2018 0478/12/M/J/18 [Turn over
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6 Kelvin correctly answers an examination question about the Von Neumann model.
Eight different terms have been removed from his answer.
Complete the sentences in Kelvin’s answer, using the list given.
Not all items in the list need to be used.

* accumulator (ACC)

* address bus

e arithmetic logic unit (ALU)

e control unit (CU)

e data bus

*  executed

» fetches

* immediate access store (IAS)
* memory address register (MAR)
* memory data register (MDR)
*  program counter (PC)

* saved

. transmits

The central processing Unit (CPU) .....cooo i

the data and instructions needed and stores them in the
.................................................................................... to wait to be processed.

TR s holds the address of the next
instruction. This address iS SENT 10 the ......oooi i .
The data from this address is SeNt t0 the ... .
The instruction can then be decoded and ... .
Any calculations that are carried out on the data are done by the
.................................................................................... . During calculations, the data is temporarily

held in a register called the ... .
(8]

© UCLES 2018 0478/12/M/J/18



7  Consider the logic statement:

X =1if (Ais 1 AND B is NOT 1) NAND Cis 1) XOR ((Ais 1 AND Cis 1) OR B is 1)

(a) Draw a logic circuit to represent the given logic statement.

(b) Complete the truth table for the given logic statement.

© UCLES 2018

A B c Working space
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0

0478/12/M/J/18

(6]

[4]
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8 Dimitri is writing a computer program in a high-level language.
He needs to send just the machine code for the program to his friend, electronically.
It is important that the program is executed as quickly as possible.
Identify which translator will be most suitable for Dimitri to use. Explain your choice.
TYPE OF TrANSIALOL ...t e e e e e e e e e e e e e e e e s

[y (o] F=T =T o OO TP PPPPPPRPPRN

(4]
9 An advertisement in a magazine displays this barcode:
(a) Identify this type of barcode.
.............................................................................................................................................. 1]
(b) Explain how the data stored in this barcode is read.
.............................................................................................................................................. [4]

© UCLES 2018 0478/12/M/J/18



10 Alexandra has a new mobile device.
It has a touch screen that uses capacitive technology.

(a) Describe how a capacitive touch screen registers Alexandra’s touch.

.............................................................................................................................................. (4]
(b) Alexandra is wearing gloves because it is cold.

She presses an icon on her touch screen but her action is not registered.

(i) Explain why the touch screen will not register her touch.
...................................................................................................................................... [2]

(ii) Alexandra does not want to remove her gloves.
Explain how Alexandra could use her mobile device whilst still wearing gloves.
...................................................................................................................................... [2]

© UCLES 2018 0478/12/M/J/18 [Turn over
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11 A factory uses a security system to control a security light. The system uses a sensor and a
MiCroprocessor.

Explain how the security system makes use of the sensor and the microprocessor to control the
security light.

© UCLES 2018 0478/12/M/J/18
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12 (a) Selma has some important personal information that she needs to email to her employer.
She wants to make sure that if the personal information is intercepted, it cannot be understood.

(i) State how Selma could email her personal data more securely.

(b) Selma wants to make sure that the information received is correct.
A parity check can be used to detect errors.

Describe another error detection method that can be used to check the information received
is correct.

= g o] g0 (=Y (=Ye3 11e] a1 g 4111 210 1o HR T

DT o o] o] o PP
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2
1  State five sensors that could be used in the following applications.

Give a different type of sensor for each application.

Application Sensor

Weighing a baby in a hospital

Turning off a kettle when the water boils

Controlling an automatic door

Monitoring the air quality in an
aeroplane

Counting cars crossing a bridge

[5]

2 Draw aline to connect each term to the correct application.

Term Application
Simplex A telephone that can receive and transmit audio
signals simultaneously.

A two-way radio (walkie-talkie) that can receive

Duplex and transmit messages, but not at the same time.
Half-duplex A microphone that transmits data to a MIDI
system.

(2]

© UCLES 2018 0478/13/M/J/18



3
3 Three security issues that could affect users online are phishing, pharming and spam.
Explain what is meant by each security issue.
(g 0 TE 11 o o PP UPPPPPPPRPPN
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4 Acompany transmits data to external storage at the end of each day.
(a) Parity checks can be used to check for errors during data transmission.
The system uses odd parity.

(i) Tick (V') to show for each of the received bytes whether they have been transmitted
correctly or transmitted incorrectly.

Received byte Transmitted Transmitted
correctly incorrectly
v) )
10001011
10101110
01011101
00100101
(4]
(i) State one other method that could be used to check for transmission errors.
...................................................................................................................................... [1]
(b) Data can be transferred using parallel or serial data transmission.
(i) Describe what is meant by parallel data transmission.
...................................................................................................................................... [2]
(ii) Give one application of parallel data transmission.
...................................................................................................................................... [1]

© UCLES 2018 0478/13/M/J/18
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(iii) Explain why serial data transmission is normally used for transferring data over a long
distance.

...................................................................................................................................... [2]
(c) Data transferred over a network is encrypted to improve data security.
The system uses 64-bit symmetric encryption.
(i) Explain how encryption improves data security.
...................................................................................................................................... [2]

(ii) Explain one method that could be used to increase the level of security provided by the
encryption.

© UCLES 2018 0478/13/M/J/18 [Turn over
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5 (a) Convert the denary number 107 to binary.

.............................................................................................................................................. [1]
(b) Represent the denary number 300 as it would be stored in a 12-bit binary register.
.............................................................................................................................................. [2]
(c) Convert the denary number 179 to hexadecimal.
.............................................................................................................................................. [2]
6 One of the roles of an operating system is to deal with interrupts.
(a) Explain the term interrupt.
.............................................................................................................................................. [2]
(b) Identify three devices that make use of interrupts.
DBVICE T ..ttt ettt e e e e e e e e e e e e eeeee e et aaaaeterrra————————_
)TN o=
TN [T T
(3]
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7 A train station uses large touch screens to allow passengers to search for train information and
buy tickets.

(a) State three benefits of using a touch screen in the train station.

=TT 1= 11 A IR

(b) The touch screens at the station use resistive touch technology.

Describe how resistive touch technology works.

© UCLES 2018 0478/13/M/J/18 [Turn over



8 Alogic circuit is shown below.

) .

Cc

(@) Complete the truth table for the given logic circuit.

A B c Working space X
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

(4]

© UCLES 2018 0478/13/M/J/18
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(b) Draw a logic circuit corresponding to this logic statement:

X =1if (Ais NOT 1) OR ((Bis 1 OR C is 1) AND (B is NOT 1 OR A is NOT 1))

9 Three types of translators are assemblers, compilers and interpreters.

(6]

Tick (v') the appropriate boxes to show which statements apply to each type of translator.

Statement

Assembler
()

Compiler
V)

Interpreter
V)

Translates high-
level language into
machine code

Provides error
diagnostics

Translates whole
program to object
code in one
operation

Translates and
executes one line
of code at a time

© UCLES 2018
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10 Explain how an instruction is fetched in a computer based on the Von Neumann model.

..................................................................................................................................................... [6]
11 Identify three similarities between CDs and DVDs.
SRR
2 ettt ee e eeeeeeateeeeeaieeeeeeaeaeeeeeeasEeeeeeannteeeeaanhaeeeeannEeeeeaneeeeeaanteeeeeanteeeeeanneeeeeannaeeeeaaneeeeeaanreeeeeans
£ SRRSO RERRR
(3]
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12 Animage is to be stored electronically.
The image is 256 pixels high by 200 pixels wide with a 16-bit colour depth.

Calculate the file size of the image. You must show all of your working.

FIIE SIZE .vvreee oo kB 3]

13 Describe the role of an Internet Service Provider (ISP).
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Section A
You are advised to spend no longer than 40 minutes answering this section.
Here is a copy of the pre-release material.
DO NOT attempt Tasks 1, 2 and 3 now.

Use the pre-release material and your experience from attempting the tasks before the examination to
answer Question 1.

Pre-release material

A computer shop will build a computer from components to meet a customer’s requirements. For
each request for a computer to be built, an estimate of the cost is produced. The component stock
level is checked; if all the components are in stock, a firm order to build the computer can be placed.
A program is required to work out the cost of the computer, update the stock levels and provide a
daily summary of orders for the shop owner.

Write and test a program or programs for the computer shop owner.

*  Your program or programs must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly and understandably.

. All variables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Produce an estimate.

Write a program for TASK 1 to calculate the cost of building a computer using these components.

Component Choices Pricesin $
Processor p3/p5/p7 100/120 /200
RAM 16GB /32GB 75/150
Storage 1TB/2TB 50/100
Screen 19" /23" 65/120

Case Mini Tower / Midi Tower 40/70

USB ports 2 ports / 4 ports 10/20

The customer makes a choice for each component and an estimate is produced. The estimate must
show a unique estimate number, the components chosen and the price of each component. The
estimate must also show the total cost of the computer, which is calculated as the sum of the cost of
the components chosen plus 20%.

TASK 2 — Place an order.

Using your estimate from TASK 1, check if the components required are in stock. If all the
components are in stock then update the stock levels. Add the unique estimate number to the list
of order numbers. Add the customer’s details and today’s date to the estimate details to finalise the
order. Print two copies of the order, one for the customer and one for the shop.

TASK 3 — Summarise the day’s orders.

Extend TASK 2 to provide an end of day summary showing the number of orders made, the total
number of each component sold and the value of the orders.

© UCLES 2018 0478/21/M/J/18
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1 (a) Allvariables, constants and other identifiers should have meaningful names.

(i) You recorded information for the estimate of the cost of building a computer in Task 1.
Give a data structure that you created for Task 1, its name, data type and use.

Data structure

(ii) Describe the data structures that you have used in Task 2 to record the customer details.
Include sample data in the description.

© UCLES 2018 0478/21/M/J/18 [Turn over
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(c) Write an algorithm for part of Task 2 to check that the chosen processor and chosen RAM

are in stock, using either pseudocode, programming statements or a flowchart. Assume that
Task 1 has been completed. Do not check the other components or produce the order.

© UCLES 2018 0478/21/M/J/18
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(d) Explain how your program completes Task 3. Any programming statements used in your
answer must be fully explained.

© UCLES 2018 0478/21/M/J/18 [Turn over
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Section B

2 (a) Write an algorithm to input 1000 numbers. Count how many numbers are positive and how
many numbers are zero. Then output the results. Use either pseudocode or a flowchart.

© UCLES 2018 0478/21/M/J/18



7

(b) Give one change you could make to your algorithm to ensure initial testing is more
manageable.

Question 3 starts on page 8.

© UCLES 2018 0478/21/M/J/18 [Turn over
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3 The global trade item number (GTIN-8) barcode has seven digits and a check digit.

This pseudocode algorithm inputs seven digits and calculates the eighth digit, then outputs the

GTIN-8.

DIV (X,Y), finds the number of divides in division for example DIV (23,10) is 2.

MOD (X, Y), finds the remainder in division for example MOD (23,10) is 3.

FOR Count <« 1 TO 7

INPUT Number

Digit (Count) <— Number
NEXT

Sum < (Digit (1)+Digit (3)+Digit (5)+Digit (7)) *3+Digit (2)+Digit (4)+Digit (6)

IF MOD(Sum,10) <> 0
THEN Digit (8) <«— DIV (Sum,10)*10 + 10 - Sum
ELSE Digit (8) <« 0

ENDIF

OUTPUT "GTIN-8"

FOR Count <« 1 TO 8
OUTPUT Digit (Count)

NEXT

(@) Complete the trace table for the input data: 5,7,0,1, 2, 3, 4

Digit(1) | Digit(2) | Digit(3) | Digit(4) | Digit(5) | Digit(6) | Digit(7) | Digit(8) | Sum OUTPUT
Complete the trace table for the input data: 4, 3, 1, 0, 2, 3, 1
Digit(1) | Digit(2) | Digit(3) | Digit(4) | Digit(5) | Digit(6) | Digit(7) | Digit(8) | Sum OUTPUT

© UCLES 2018 0478/21/M/J/18
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(b) Explain how you would change the algorithm to input eight digits (seven digits and the check
digit) and output if the check digit entered is correct or not.

Question 4 starts on page 10.

© UCLES 2018 0478/21/M/J/18 [Turn over
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4 Aprogrammer has written a routine to check that prices are below $10.00. These values are used
as test data.

10.00 9.99 ten

Explain why each value was chosen.

5 Explain the difference between the programming concepts of counting and totalling.
Include an example of a programming statement for each concept in your explanation.

© UCLES 2018 0478/21/M/J/18
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6 A database table, PERFORMANCE, is used to keep a record of the performances at a local

theatre.
Show Number | Type Title Date Sold Out
SNO091 Comedy | An Evening at Home 01 Sept | Yes
SN102 Drama Old Places 02 Oct No
SN113 Jazz Acoustic Evening 03 Nov No
SN124 Classical | Mozart Evening 04 Dec Yes
SNO021 Classical | Bach Favourites 01 Feb Yes
SNO032 Jazz 30 Years of Jazz 02 Mar Yes
SNO043 Comedy | Street Night 03 Apr No
SNO054 Comedy | Hoot 04 May No

(a) State the number of fields and records in the table.

[T [0 T

[ T=T0T0] (o [T

(b) Give two validation checks that could be performed on the Show Number field.

Validation check 1

(c) Using the query-by-example grid, write a query to identify jazz performances that are not sold
out. Only display the date and the title.

Field:

Table:

Sort:

Show: D

Criteria:

or:

© UCLES 2018
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Section A
You are advised to spend no longer than 40 minutes answering this section.
Here is a copy of the pre-release material.
DO NOT attempt Tasks 1, 2 and 3 now.

Use the pre-release material and your experience from attempting the tasks before the examination to
answer Question 1.

Pre-release material

A farmer records the milk production of a herd of cows. Every cow has a unique 3-digit identity
code. Each cow can be milked twice a day, seven days a week. The volume of milk from each cow
is recorded in litres correct to one decimal place (yield) every time the cow is milked. The size of the
herd is fixed. At the end of the week the total and the average yield for each cow for that week is
calculated.

The farmer identifies the cow that has produced the most milk that week. The farmer also identifies
any cows that have produced less than 12 litres of milk on four or more days that week.

A program is required to record the yield for each cow every time it is milked, calculate the total
weekly volume of milk for the herd and the average yield per cow in a week. The program must also
identify the cow with the best yield that week and identify any cows with a yield of less than 12 litres
of milk for four or more days that week.

Write and test a program or programs for the farmer.

*  Your program or programs must include appropriate prompts for the entry of data.

*  Error messages and other output need to be set out clearly and understandably.

e All variables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Record the yield.

Write a program for TASK 1 to record the milk yields for a week. The program records and stores the
identity code number and the yield every time a cow is milked.

TASK 2 — Calculate the statistics.

Using your recorded data from TASK 1, calculate and display the total weekly volume of milk for
the herd to the nearest whole litre. Calculate and display the average yield per cow in a week to the
nearest whole litre.

TASK 3 — Identify the most productive cow and cows that are producing a low volume of milk.
Extend TASK 2 to identify and display the identity code number and weekly yield of the cow that has

produced the most milk. Also identify and display the identity code numbers of any cows with a yield
of less than 12 litres of milk for four days or more in the week.
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1 (a) Allvariables, constants and other identifiers should have meaningful names.
(i) State the name, the data type and the use of two variables that you have used in Task 2.
RV T E=1 o] L= I o =0 = SRR

2= = T 4/ o1 URPPPPPR

(ii) Describe, with the aid of some sample data, the data structures that you have used to
record the data for the cows in Task 1.

© UCLES 2018 0478/22/M/J/18 [Turn over



4

(c) Write an algorithm for Task 2, using either pseudocode, programming statements or a
flowchart. Assume that Task 1 has been completed.
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(d) (i) Explain how your program for Task 3 finds the cows with a daily yield of less than

12 litres of milk for four days or more in the week. Any programming statements used in
your answer must be fully explained.

(ii) Explain how you would extend your program for Task 3 to store the identity code
number(s) of those cows with a yield of less than 12 litres of milk for four days or more in
the week.
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Section B
2 (a) Draw a flowchart for an algorithm to input numbers. Reject any numbers that are negative

and count how many numbers are positive. When the number zero is input, the process ends
and the count of positive numbers is output.

(6]
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(b) Explain the changes you will make to your algorithm to also count the negative numbers.

Question 3 starts on Page 8.
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3 This pseudocode algorithm inputs two non-zero numbers and a sign, and then performs the
calculation shown by the sign. An input of zero for the first number terminates the process.

INPUT Numberl, Number2, Sign
WHILE Numberl <> 0
IF Sign '+' THEN Answer <— Numberl + Number2 ENDIF
IF Sign '-'" THEN Answer <— Numberl - Number2 ENDIF
IF Sign = '*' THEN Answer <— Numberl * Number2 ENDIF
IF Sign = '/' THEN Answer <— Numberl / Number?2 ENDIF
IF Sign <> '/' AND Sign <> '*' AND Sign <> '-' AND Sign <> '+'
THEN Answer <— 0
ENDIF
IF Answer <> 0 THEN OUTPUT Answer ENDIF
INPUT Numberl, Number2, Sign
ENDWHILE

(a) Complete the trace table for the input data:
51 71 +! 6! 21 _1 41 3’ *’ 75 8, ?, 0’ 0’ /

Numberi Number2 Sign Answer OUTPUT

(3]

(b) Show how you could improve the algorithm written in pseudocode by writing an alternative
type of conditional statement in pseudocode.
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4 Aprogrammer has written a routine to store the name, email address and password of a contributor
to a website’s discussion group.

(@) The programmer has chosen to verify the name, email address and password.

Explain why verification was chosen and describe how the programmer would verify this data.

............................................................................................................................................... [4]
(b) The programmer has also decided to validate the email address and the password.
Describe validation checks that could be used.
=11 =T [ [ (=
PaSSWOI .......oiiiiiie s
(2]
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5 A program checks that the weight of a basket of fruit is over 1.00 kilograms and under
1.10 kilograms. Weights are recorded to an accuracy of two decimal places and any weight not in
this form has already been rejected.

Give three weights as test data and for each weight state a reason for choosing it. All your reasons
must be different.

L =T 1 OO PPPPPRRRTTT

(R TST=EoT0 ] o FR T

LT =] e 1 PSP PREPR

[ TS0 ) o TN
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6 A database table, TREES, is used to keep a record of the trees in a park. Each tree is given a
unique number and is examined to see if it is at risk of dying. There are over 900 trees; part of the
database table is shown.

Tree Number | Type Map Position Age in Years At Risk
TNO91 Acacia A7 250 Y
TN172 Olive C5 110 N
TN913 Cedar B9 8 N
TN824 Banyan A3 50 Y
TNO21 Pine D5 560 Y
TN532 Teak C8 76 Y
TNO043 Yew B1 340 N
TN354 Spruce D4 65 N
TN731 Elm B10 22 Y
TN869 Oak C9 13 N
TNO954 Pine E11 3 N

(a) State the number of fields in the table.

(b) The tree numbering system uses TN followed by three digits. The numbering system will not
work if there are over 1000 trees.
Describe, with the aid of an example, how you could change the tree numbering system to
allow for over 1000 trees. Existing tree numbers must not be changed.

(c) Using the query-by-example grid, write a query to identify at risk trees over 100 years old.
Display only the type and the position on the map.

Field:
Table:

Sort:

Show: D D D D D

Criteria:

or:

[4]
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Section A
You are advised to spend no longer than 40 minutes answering this section.
Here is a copy of the pre-release material.
DO NOT attempt Tasks 1, 2 and 3 now.

Use the pre-release material and your experience from attempting the tasks before the examination to
answer Question 1.

Pre-release material

A car park has space for 100 cars and a barrier entrance and exit system. There is a display at the
entrance to show how many spaces are empty. Cars are issued a ticket with a unique number on entry
and the time of issue is stored. The car park charges $1.50 per hour and the fee is paid at a machine
before leaving the car park. At the machine, the ticket number and departure time are entered; the fee is
calculated by the machine and the amount due is paid by the ticket holder. Cars cannot stay overnight; the
system is reset at midnight.

Write and test a program or programs for the car park manager.

*  Your program or programs must include appropriate prompts for the entry of data.
. Error messages and other output need to be set out clearly and understandably.
*  Allvariables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.
TASK 1 — Operating the car park.

The system is reset at midnight every day.
Set up a system using arrays and with suitable prompts that will carry out the following as cars enter or
leave the car park:

On Entry:

e display the number of empty car park spaces

. issue the next available ticket number

*  store the current time and the ticket number

e display the updated number of empty car park spaces.

On Exit:

* input a ticket number and departure time

*  output the amount of time the car stayed at the car park
*  delete the ticket number from the array

*  display the updated number of empty car park spaces.

TASK 2 — Working out the cost and daily takings.

Amend the program so that it will calculate the amount to be paid using a charge of $1.50 per hour, or
part of an hour (i.e. any amount of time into the next hour is charged for a whole hour). The amount to be
paid is displayed and is added to a running total for the day, before the ticket number is deleted from the
array. At the end of the day, the following information is displayed:

*  total daily takings

. number of cars that have used the car park

*  average charge per car

*  average length of stay per car.

TASK 3 — Introducing parking restrictions.

The car park manager decides to restrict the length of stay to a maximum of eight hours, and will charge
an extra $100 if a car overstays. Modify your program to implement this change and ensure the driver is
aware of this extra charge. Output the number of cars that have overstayed in a day.
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1 (a) Allvariables, constants and other identifiers should have meaningful names.
(i) State the name, data type and use of two arrays you created for Task 1.
ATTAY T NAIMIE ..ottt e e e e et e e e e e e e e s e e e e e e e e e e e e anbb e e e e e e e e e e e nnnnnnreeaeas

2= = T 4T/ o1 SSEPPPSP

(i) State the name, value and use of two constants you could have created for Task 3.

(076] 0153 7= 101 S BN o =10 1= TR
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(b) Write an algorithm to perform the set up and ‘On Entry’ part of Task 1, using either pseudocode,
programming statements or a flowchart.
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(c) Explain how your program calculates if a car has overstayed the permitted parking time and

how the charge is calculated and output (part of Task 3). Any programming statements you
use in your answer must be fully explained.

(d) One of the inputs required ‘On Exit’ in Task 1 is ticket number. State two items of suitable test
data you could use to test your input validation and state why you chose them.

5] Ao =12 N (TR

LEEE] A0 = 2= T

BB ON e
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Section B

2 Describe, using an example, the purpose of the following checks during data entry.

(a) Validation check

3 This section of program code reads the contents of the array, totals the numbers and prints out the
sum and average of the numbers. Assume the array is full.

Complete the four missing items by writing them in the spaces provided in this code.

1 Numbers[1:30]

4 FOR Count = 1 TO

5 Number = Numbers[Count]

9 PRINT 'The sum of the numbers you entered is ', Number

10 PRINT 'The average of the numbers you entered is ', Number / Counter
[4]
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4  An algorithm is written in pseudocode:
INPUT Number
IF Number > 100
THEN OUTPUT "The number is too large”
ELSE OUTPUT "The number is acceptable”
ENDIF

(a) Describe the purpose of the algorithm.

(b) (i) The algorithm only allows one attempt at inputting an acceptable value.

State how you would change the algorithm so that it continues until a suitable input is
supplied.

(ii) Re-write the algorithm in full, using pseudocode, to implement your answer to part (b)(i).
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5 The flowchart allows a set of 10 numbers to be entered; it finds and outputs the largest of these

numbers.
START

Max «<— —-1000.00
Counter « 0

-

/ INPUT Num /

Max <«— Num

|

y

Counter <« Counter + 1

Yes

Is Counter
< 1072

No

/ OUTPUT Max /

END
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(a) Complete the trace table for the input data:

6.30, 18.62, 50.01, 3.13, 2.05, 50.10, 40.35, 30.69, 0.85, 17.30

Max

Counter

Num

OUTPUT

(3]

(b) Describe two different changes you should make to the flowchart to find the smallest number
instead of the largest number.

© UCLES 2018
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6 Ashop that sells copies of movies to the public has set up a new database table called 2018MOV
to store some new releases. Part of this table is given, showing the catalogue number, title, genres
and available formats (Blu-ray, DVD or streaming) of each movie.

CatNo Title Genre 1 Genre2 | Blu-ray | DVD | Stream
18mO01 Battery Rangers Adventure | Fantasy Yes No Yes
18mo02 Golfwatch Comedy Drama Yes No Yes
18m03 Chair 27 Comedy Drama Yes Yes No
18m04 Wander Woman Action Fantasy Yes No Yes
18m05 Justine League Action Fantasy Yes Yes Yes
18m06 That Horror Thriller Yes Yes No
18m07 Insect Dude Action Fantasy No Yes No
18m08 Dover Beach Action History No Yes No
18m12 Slow 25 Action Thriller No Yes No
18m15 Kongkers Adventure | Fantasy No Yes No
18m16 Transducers: The Last Night Action Sci-Fi Yes Yes Yes
18m17 The Pale Tower Fantasy Sci-Fi Yes Yes No
18m19 Bea and the Bute Fantasy | Romance Yes Yes Yes
18m21 The Daddy Action Fantasy No No Yes
18m22 Planet Wars: Episode X Sci-Fi Action Yes No Yes
18m23 Guardians of the Milky Way Action Sci-Fi Yes Yes Yes
18m26 Odin Horror Sci-Fi No Yes Yes
18m27 That Fantasy Sci-Fi No No Yes
18m30 Underneath Action Horror Yes No No
18m31 Debatable Me Animation Action Yes Yes No

(a) State the number of records in this part of the table.
............................................................................................................................................... [1]
(b) (i) Give the name of the field that should be used for the primary key.
....................................................................................................................................... [1]
(i) State the reason for choosing this field for the primary key.
....................................................................................................................................... [1]
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(c) Complete the table to show the most appropriate data type for each field based on the data
shown in the table at the start of question 6.

Field Data type
CatNo
Title
Genre 1
Stream
(2]
(d) List the output that would be given by this query-by-example.
Field: | CatNo Title Genre 1 Blu-ray DVD Stream
Table: | 2018MOV | 2018MOV | 2018MOV | 2018MOV | 2018MOV | 2018MOV
Sort:
Show: [ ] [ ]
Criteria: =“Comedy”
or:
............................................................................................................................................... [2]

(e) Using the query-by-example grid, write a query to identify all the movies that are categorised
as Sci-Fi and available to stream. Only display the catalogue number and title of the film, with
the titles listed in alphabetical order.

Field:
Table:
Sort:

Show: | [ | [ ] [ ] [ ] [ ] [ ] [ ]

Criteria:

or:

[4]

© UCLES 2018 0478/23/M/J/18



12

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2018 0478/23/M/J/18



