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MATERIALS

For this paper you must have:

e the Diagram Booklet. L

You must NOT use a calculator.

INSTRUCTIONS

e Use black ink or black ball-point pen. Use pencil only
for drawing.

e Answer ALL questions.

e You must answer the questions in the spaces
provided.

¢ If you need extra space for your answer(s), use the
lined pages at the end of this book. Write the
question number against your answer(s).

e Do all rough work in this book. Cross through any
work you do not want to be marked.

e Questions that require a coded solution must be
answered in Python.

¢ You should assume that all indexing in code starts at
0 unless stated otherwise.
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INFORMATION

The total number of marks available for this paper is 90.

ADVICE

For the multiple-choice questions, completely fill in the
lozenge alongside the appropriate answer.

CORRECT METHOD ®

WRONG METHODS || @] = C\;Zf

If you want to change your answer you
must cross out your original answer as
shown.

If you wish to return to an answer
previously crossed out, ring the answer
you now wish to select as shown.

DO NOT TURN OVER UNTIL TOLD TO DO SO
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Answer ALL questions.

01

FIGURE 1, provided in the Diagram Booklet, shows an
algorithm, represented using pseudo-code, which
assigns a different value to four variables.

0(1].[1

Define the term ALGORITHM. [2 marks]

0 4
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The variable x is assigned a value using the statement:

x €& LEN(state)

Using FIGURE 1, provided in the Diagram Booklet, what
is the value of x?

Shade ONE lozenge. [1 mark]

O| A1
O| B 5
O| € 10
O D 12

[Turn over]
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What is the result of concatenating the contents of the
variables city and 1landmark in FIGURE 1?

Shade ONE lozenge. [1 mark]

O A San Francisco Alcatraz Island
O B San Francisco,Alcatraz Island
@ C San Francisco, Alcatraz Island
@ D San FranciscoAlcatraz Island
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The subroutine SUBRSTRING extracts characters from a
given string.

For example, SUBSTRING (3, 5, 'Computing')
would return put

The variable v is assigned a value using the statement:

y € SUBSTRING (4, 7, landmark)

Using FIGURE 1, provided in the Diagram Booklet, what
is the value of y?

Shade ONE lozenge. [1 mark]

O A Alca

@, B Atra

@, C land

O D traz

[Turn over]

07



8

FIGURE 1 is provided in the Diagram Booklet.

0

1

19

The subroutine POSITION finds the first position of a
character in a string.

For example, POSITION ('Computing', 'p')
would return 3

The variable z is assigned a value using the statement:

z €& POSITION (landmark, 't'")

Using FIGURE 1, provided in the Diagram Booklet, what
value is assigned to z?

Shade ONE lozenge. [1 mark]

O

O

A

0 8
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0(2

FIGURE 2, provided in the Diagram Booklet, shows an
algorithm that uses integer division which has been
represented using pseudo-code.

e Line numbers are included but are not part of the
algorithm.

Integer division is the number of times one integer
divides into another, with the remainder ignored.

For example:

e 14 DIV 5 evaluates to 2
e 25 DIV 3 evaluates to 8

10
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0(2].[1

Where is iteration FIRST used in the algorithm in
FIGURE 2?

Shade ONE lozenge. [1 mark]

@ A Line number 2

@, B Line number 4

@, C Line number 6

@, D Line number 11

[Turn over]
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0(2(.[2

In the algorithm in FIGURE 2, provided in the Diagram
Booklet, what will be output when the user inputis 10?

Shade ONE lozenge. [1 mark]

O| AO
O| B 1
O| € 2
O| D 4
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0(2].[3

In the algorithm in FIGURE 2, provided in the Diagram
Booklet, what is the largest possible value of the
variable counter when the user input is 36?

Shade ONE lozenge. [1 mark]

O| AO
O| B 2
O| C 4
O| D 5

[Turn over]
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0|3

Explain ONE advantage of the structured approach to
programming. [2 marks]

1 4
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15

FIGURE 3, provided in the Diagram Booklet, shows a
program written in Python that calculates the area of a
rectangle or the volume of a box from the user inputs.

0(4].[1

Complete the trace table using the program in
FIGURE 3. [3 marks]

numOne numTwo |numThree [FINAL OUTPUT
5 6 -1

10 4 0

3 5 10

[Turn over]
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0(4(.[2

Describe ONE way that the program in FIGURE 3,
provided in the Diagram Booklet, could be made more
robust. [1 mark]
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0|5

FIGURE 4, provided in the Diagram Booklet, shows an
algorithm presented as a flowchart.

Complete the trace table for the algorithm in FIGURE 4.

You may not need to use all the rows in the table.
[3 marks]

[Turn over] 7
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0/6

FIGURE 5, provided in the Diagram Booklet, shows an
algorithm represented using pseudo-code.

The algorithm is for a simple authentication routine.
The pseudo-code uses a subroutine getPassword to

check a username:

¢ If the username exists, the subroutine returns the
password stored for that user.

¢ If the username does not exist, the subroutine returns
an empty string.

Parts of the algorithm are missing and have been
replaced with the labels @ to @

State the items from FIGURE 6, provided in the Diagram
Booklet, that should be written in place of the labels in
the algorithm in FIGURE 5.

You will not need to use all the items in FIGURE 6.
[4 marks]
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07

A theme park charges £15 per person for a daily ticket.
If there are six or more people in a group, the group is
given a £5 discount.

Write a Python program to calculate the total charge for
a group of people visiting the theme park.

The program must:
e get the user to enter the number of people in a group
o calculate the total charge by:

— charging £15 per person

- reducing the total charge by £5 if there are six or
more people

e output the total charge.
You SHOULD use indentation as appropriate,
meaningful variable name(s) and Python syntax in your

answer.

The answer grid, on pages 21 and 22, contains vertical
lines to help you indent your code. [6 marks]
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0|8

FIGURE 7, provided in the Diagram Booklet, shows a
merge sort being carried out on a list.

Explain how the merge sort algorithm works. [4 marks]

2 4
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0|9

FIGURE 8, provided in the Diagram Booklet, shows an
algorithm, written using pseudo-code, that uses a
RECORD data structure for storing information about a

film.

Each record stores four pieces of information about a
film:

o film title
e certificate (eg 12A, PG)
e year the film was made

e if the film is currently being shown at a cinema.
There are records for three films and these films are

stored alphabetically in an array called
filmCollection.

The pseudo-code outputs the title of the newest of the
three films.

e Part of the algorithm has been replaced by the
label (8.

2 6
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0(9].[1

How many different values can the field beingShown
have?

Shade ONE lozenge. [1 mark]

O| A 2
O| B 3
O C 128
O D 256

[Turn over]
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0(9{.[2

Which assignment statement changes the year the film
‘Hulk’ was made to 20037

Shade ONE lozenge. [1 mark]

O A hulk.year €& 2003

O| B filmCollection[0].year € 2003

O C Film(year) € 2003

O D hulk(year) < 2003

2 8
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0/9].|3

What should the label @ in FIGURE 8, provided in the
Diagram Booklet, be replaced by?

Shade ONE lozenge. [1 mark]

O| A 3

O B LEN(filmCollection)

@) C LEN(filmCollection) - 1

O D Position

0(9]./4

Write a pseudo-code statement that updates the
antMan record to show that the film is currently being

shown at the cinema. [1 mark]

[Turn over] 8
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110

FIGURE 9, provided in the Diagram Booklet, shows an
algorithm, represented in pseudo-code, used to display
students’ test scores. The algorithm does not work as
expected and the teacher wants to find the error.

The algorithm should display three test scores for each
student:

e Natalie has results of 78, 81 and 72
e Alex has results of 27, 51 and 54
e Roshana has results of 52, 55 and 59.

e Line numbers are included but are not part of the
algorithm.

110].11

Complete the trace table, on the opposite page, for the
algorithm shown in FIGURE 9.

You may not need to use all the rows in the table.
[5 marks]
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count

person

result

[Turn over]

31




32

[T + ¢ x []sex00s 5 3Tnssx :0}6Jaqunu aull abueyy @ O
Z OL 0 > [ ¥od :o031.Jtaqunuauljabueyy 9 | QO

b OL T > T ¥0d :0}pJaqunuauiabueys g | QO

T- - 3unoo :0}¢Jaqunu aull abuey) vy O

[Miew L] -abuazo| INO apeys

£ P910a41092 aq ‘}9pjooyg
weliBeliq ayj} ul papiroad ‘6 JHNOI4 Ul wyllioBje ayj ul 10418 8y} p|nod MOH

z]"

0

|

3

2




BLANK PAGE

3 3

[Turn over]

33



34

Jopjoog weibeiq ay} ul papiroad ‘0L JHNOIL
ul wyjlliobje ayj ¥oayd 0} pasn s)sa) 9aayj smoys ‘abed ajisoddo ayj uo ‘L 319vL

200

|

‘wyjioBje ayj jo Jed jou aJse jng papnjoul aJde siaquinu aulT

‘paIdaJuUDd

uaaq sey Jeah Jej}s pijeA e idye sieak oM} ay} usamlaq adualayip ayj aje|ndjes
0002 2Jojaq sI Jeak Jie}s ay} Jey) ¥oay>o

Jeak pua ayj} a10j9q siI Jeak jiels ayj Jeys ¥o9yo

19sh 3y} wouj Jeahk pua pue iedh Je}s ayj job

:p|noys wyjiobje ay |

‘wiyjioBje ayj ul Jodud ue si aiay |

‘apo2-opnasd ul uajjLIm uaaq
sey jey} wyjliobje ue jo Jed smoys ‘jJapjoog weibeiq ay3 ul papiroad ‘oL INNOIL

|

|

3 4



35

[48A0 uin]]

€707 Iesxpus
AYVvANNo4

0002 ba-EYyalbaclalis

0002 IesXpus
SNO3ANOAYS

GT0Z Ie9X3IB3S

0102 Iesxpus
TVINHON

C66T Ie9X3IB3S
SOUSISIITP| SOTOYDPTITRA viva 1S31| 3dAl 1S3l
l 3719Vl

[s)iew §] -ejep }s8) USAID ayj} 10) 8 p|nOM Sd|gelleA SOUSISIJ TP
pue SOTOUDPTTEA 9y} JO SanjeA ayj} Jeym moys o3 ajge)} ayj ajajdwo)n

5

3



BLANK PAGE

36

36



37

[48A0 uin]]

[Miew L] po3294102 aq ued L JN|T UO 10419 3y} Moy aqLiasa(

‘L1 NI U0 10413
o160] e sulejuod ‘japoog weabeiq ayj ul papinoad ‘0L JHNSOI4 Ul wylliobie ay |

z]"

|

|

7

3



38

[sydew §] -a|ge} @y} ul Smou ayj |je ash 0} paau jou Aew NoA

‘ul pajiy usaq Apealje sey ajqe) ayj Jo Jied

FTOoM sI indul 19sn ay)
H L 33N914 ul weaboud ayj 10} ‘abed ajisoddo ayj uo ‘a|qe} aseu} ayj ajajdwon

‘UoyjAd ui pawwesboid uaaq sey
jey} wiylobje yoseas Aleuliq e smoys ‘japoog weabeiq ayj uil papiaoad ‘L1 33NOI4

Ll

[4

|

3 8




39

[48nA0 uin]]

L

osTeq

JTOM

pTW

YsSTuTy

3Ie3s

TeWTUYPTTRA

puTJOLTRWTUR

39



‘PUNOJ JOU SI pJOM dY} JI s Te.J abessaw ay} }ndino e

punoj si pJom 3y} JI onx T, abessaw ayj Jndino e

pulj 0} 8)i] pjnom Aay} pIoMm JeyMm J1asn dy} Yse e

:pjnoys weuboid ay|

JOU JO }SI| 9Y3 Ul SI PIOM 3U} JI pulj 0} S1TNIT IsI| 9y}

40

uo ysieas YyIN|1 e wiomad pue piom e idjus 0} Jasnh ayj} }ab pjnoys weiboud ay|

"UOYJ}Ad Ul U3JLIM 3Q }Shw Jamsue JNoA “ZI JHNSOI4 ul weaboud ay) puaixy

[,oTddesutd, ‘,=deib,

\——H.@@Q: \——@.@.G...mfu_uo: \——@n_”ﬁm“ﬁm“.m: \:.m.c...m.ch.mg:u_ - mpl_w._.\d.h_um._.

¢l 3dNOI4

"sawieu }inJj Jo }si| e sajeald jey) apod uoyifd jo auij e smoys zZ| 3¥N9I4

z]"

[4

|

4 0



41

[48A0 uin]]
[syiew 7] @p0d unOA
jJuapul noA djay o3} saul| |eDI1JIA SuUleUO0D ‘S pue Z{ sabed uo ‘pub Jamsue ay|

"1amsue 1noA ui xejuAs uoyiAd
pue (s)aweu ajqeleA |njbuiuesw ‘ajernidoidde se uolejuapul asn G TNOHS hOA

‘uoy3jAd ui ajqe|jieAe uoijouny
yoJieas ui-}jinq Aue asn | ON pue aui}noJd Yyoieas Jeaul] UMOo JNOoA 9)lUM }sSnwu NOA

1

4



42

4 Tead,,

[uoTddeauTtd,
/ ,9buexo,, ‘,2717dde,,

4 ,odeab,,
! :.@gwgmg—— H_

S1TNIg

4

2




43

4 3

[Turn over]



44

112].13

State why a binary search cannot be used on the list
fruits [1 mark]
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112].14

FIGURE 13, provided in the Diagram Booklet, shows an
algorithm, represented using pseudo-code, that should

display currency names in reverse alphabetical order,
starting with yen.

There are errors in the logic of the algorithm.

e Line numbers are included but are not part of the
algorithm.

Rewrite LINE 1 and LINE 6 from FIGURE 13 to make the
algorithm work as intended. [3 marks]

Line 1

Line 6

[Turn over] 15
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114

50 students have voted for the music genre they like
best.

FIGURE 16, provided in the Diagram Booklet, shows an
INCOMPLETE algorithm, represented using
pseudo-code, designed to output the highest or lowest
results of the vote.

The programmer has used a two-dimensional array
called results to store the genre and the number of

votes for each genre.

Parts of the algorithm are missing and have been
replaced with the labels @ to

State what should be written in place of the labels @
to @B in the algorithm in FIGURE 16, provided in the
Diagram Booklet. [3 marks]
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A group of people have a meal in a restaurant. Instead
of one person paying for the whole meal, each person
will pay for what they eat.

Write a Python program that asks each person in the
group how much they are paying towards the meal and
works out when the bill is fully paid. Each person can
pay a different amount.

The program should:
o get the user to enter the total amount of the bill

e get a person to enter how much they are paying
towards the bill

e subtract the amount entered from the bill:

— if the amount left to pay is more than 0, output how

much is left to pay and repeat until the amount left
to pay is O or less

— if the amount left to pay is 0, then output the
message Bill paid

— if the amount left to pay is less than O, then output
the message Tip 1is and the difference between
the amount left to pay and 0

You SHOULD use indentation as appropriate,
meaningful variable name(s) and Python syntax in your
answer.

The answer grid, on pages 55 to 58, contains vertical
lines to help you indent your code. [8 marks]
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Question 16 is about a dice game played against a
computer.

The aim of the game is to get as close to a score of 21
as you can, without going over 21. If your score goes
over 21 then you lose.

The player’s score starts at 0.

For each turn:
e two dice (each numbered from 1 to 6) are rolled

e the total of the two dice rolls is added to the player’s
score

e the value of each dice and the player’s new total is
output

o if the current score is less than 21, the player is asked
if they would like to roll the dice again: if the player
says yes, they get another turn; otherwise, the game
ends.

At the end of the game, the program should work as
follows:

o if the final score is 21, output a message to say the
player has won

o if the final score is greater than 21, output a message
to say the player has lost

6 0
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o if the final score is less than 21, the program
generates a random number between 15 and 21
inclusive:

= if this random number is greater than the player’s
final score, output a message to say the player has
lost

— otherwise, output a message to say the player has
won.

FIGURE 17, provided in the Diagram Booklet, shows the
output of a program that plays this dice game.

Write a Python program to simulate this game.

The first line has been written for you in the answer
grid.

The dice rolls are carried out by the program generating
random numbers between 1 and 6. You will need to use
the Python function random. randrange (a, b)

which generates a random integer in the range a to b
starting at a but finishing one before b.

You SHOULD use indentation as appropriate,
meaningful variable name(s) and Python syntax in your
answer.

The answer grid, on pages 63 to 67, contains vertical
lines to help you indent your code. [11 marks]

[Turn over]
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import random

[Turn over]
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END OF QUESTIONS
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Additional page, if required.

Write the question numbers in the left-hand margin.
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Additional page, if required.

Write the question numbers in the left-hand margin.
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