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Answer ALL questions. Write your answers in the spaces provided.
Questions in this paper are based on a scenario.
Margaret’s Ice Cream Kiosk

Margaret runs an ice cream kiosk in a seaside town. She makes and sells ice cream. She
also sells sweets, hot and cold drinks, and cookies.
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1 Margaret has developed her own recipes for different flavours of ice cream. The
recipes use only natural ingredients.
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Here is Margaret'’s recipe for strawberry ice cream.
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Margaret's Ice Cream Kiosk

Strawberry ice cream ingredients

0.8 litres - Full fat milk
0.9 litres - Cream

0.3 kilograms - Sugar
12 Whole eggs
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1.4 kilograms - Strawberries et
15 millilitres - Vanilla 5
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She stores all her recipes on a computer. One variable is needed to hold the amount “';;g
. . X
of fruit and another is needed to hold the number of eggs. ozéig
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(a) State two additional variables that need to be created to store the recipes for ice s
cream.
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(b) State the data type needed to store values for the weight of fruit and the number
of eggs in a recipe.
(2)

Weight of fruit
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(c) The process for making a single batch of ice cream is shown in the table.

Action Time in minutes

Pre-freeze the ice cream maker 10

Add ingredients 5

Churn the ingredients into ice cream 30
Transfer the ice cream to tubs 5
Clean the machine 15

The ice cream maker must be sterilised at the end of each day. This takes 20
minutes.

Construct a general expression to show how many batches of ice cream can be
made in any number of hours.

(Total for Question 1 = 6 marks)
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2 When stocks of items sold in the kiosk are low, they are reordered from the supplier.
Any items that have passed their sell-by date are disposed of.

(@) A computer program can be used to determine when to dispose of or reorder
cookies.

Complete the table to show an input, a process and an output, using the
following information:

« each pack of cookies has a sell-by date
« there must always be at least 10 packs of each type of cookie in stock

« quantity ordered must bring the number of packs of each type up to 10.
(3)

77N
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Input Process Output

Determine if the sell-by date Yes, dispose of pack of cookies

is passed No, keep pack of cookies

Number of packs of this type of | Determine if number of packs

cookie <10
Number of packs of this type of Reorder this number of packs
cookie to reorder of this type of cookie

(b) Data about each item is encoded into text and is stored by a computer program
as data type STRING. The format is the same for every item (DD MMM YYYY).

The data for chocolate chip cookie is shown.
L6041 8653 14 NOV 2019 L1017
Indexing is used to reference each location in the string.

State the indexing expression for the first character and the last character of the
sell-by date.
(3)

First character

Last character
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(c) The pseudocode for an infinite loop is shown.

(i) ldentify the pseudocode that makes this an infinite loop.

(ii) State how the user would stop this code running when it is executing on a

computer.

(Total for Question 2 = 8 marks)
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3 Margaret needs to know when to open the ice cream kiosk.

The pseudocode for an algorithm that determines opening times is shown.
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The values for month are 1 = January, 2 = February ... 12 = December.
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The values for day are 1 = Monday, 2 = Tuesday ... 7 = Sunday.
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(@) Complete the table to show the output of the pseudocode algorithm, based on
the given inputs.
(3)
Input
Output displayed
month day
1 5
6 4
3 7
(b) The pseudocode algorithm needs to be tested.
Construct test data to meet the requirements set out in the table.
(3)
Input
Requirements
month day
A condition generating “12:00 to 20:00’
A condition generating ‘Month error’
A condition generating ‘Low season day error’
(Total for Question 3 = 6 marks)
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(@) The pseudocode of an algorithm is shown.

2 w = (0 REPEAT SET w TO w + 1 SEND w TO DISPLAY UNTIL w = 52
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In some programming languages, if a program is written like this, it could be
translated and executed.

e
B

4
Dotesese:

X
AT

I KA IRA
o oiateiele’s

%
5
<X
2%
LS

o
INITARY
R RCRRL

Discuss the suitability of this code for humans and how it could be improved.

o%
5
Q8N
2
R

%
<X

R R R R RS R L IRLRLRRLILS
.

Sasetogesetesstet
SDONC
I TN
X

%ol
90R%e

S
Q%0

X GEIRRLEIRRLEEIRRLEIRLEAY
KRR LAIRRKLAR KLY
IR IR IR

e toatotetotetetotetoletetetetorel

K ORI RKILRKLLRKLSS

PO ecotetetetetetotetetotetotete!

<
0%l
5
K&
093

<
%
A‘QQ

R IRIIRIKIT KKK

2L
2%

%
e
.0

(9%

(9%
XM

CORL

(9%

SARIS
SRS
Dodet 107024

oS revatis
X s
S S PR
XA <5
O o 1998 KX
Sl S poo
PR %
00 8¢ b2
et
%
0
A e
R &4
RS 0wt
oo Do
e $* oty
o ot
o e
oo 5%
KPS BRI B ettt etttk R ek e R Rt e R et R ket e Rkt e Rkt S e R Rt R R Rt Rk SRt e Rkt A e Rkt s e Rkt R R Rt e Rkt e R h e e R Rt s R R Rt Rk a e Rkt s e Rkt e e bt a ket e s r ket neenen
PP (% 2
% dote &

000 Saiet RIS
2950 ~ 1983 SN
' [

e % S

2% %

GRS T
KRR RRRLS
KRR KRR
KRR SR
:::::::::: :::::::::: ....................................................................................................................................................................................................................................................................................
GRS, GRS,

R Dot St OO
X =
. <
N o o)
o
SIS S
SN oot
S b5~ gt
950 o S,
Z o0
S O LS
X 2
E O
920, % Jo¢ 0087
= ’:‘i’
K Kmp
Kl
SSEXS
%ol
‘:‘:
TS
S <
2% TS
SLARZX
S
doSoamded
SRR
SN,
(vave
RN
KRR
DoSot—
e
(7%
S Doge; deates
beS-o-eded B 0 2 [ PPN
R K=
SIS S
V >
< 5
% £
00~ 208 Qo
SRR 950
% % %
ote o iot T
< (50
PGS o oo R [OOSR
< s S £X%
~ 5 S
IILLS bl <
:’:’:’:‘:’ 8 ‘:’ ]
KRR B0
KRR oo
KRR B0
KRR o0l
KRR B0
SRS 555
KSR s
ogelelete’s SREHRKS

NN 0 0O R0 0 S
Turn over »
P 5 6 2 2 5 A0 9 3 2 urnove



(b) A pseudocode algorithm that manipulates sales figures is shown.
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(i) The first four inputs from the file to the algorithm are 355, 554, 199, and 409.

Complete the trace table showing the execution of the pseudocode with
these four inputs. You may not need to fill in all the rows in the table.

(6)

num X y Display

(i) State the purpose of this algorithm.

(1)

(Total for Question 4 = 13 marks)
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Errors are revealed when program code is translated and executed.

(@) Here is an error that a programmer received when writing and testing some code.

Explain this type of error.
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Margaret uses a program to help her determine the selling price for each batch of ice
cream based on the production cost, profit and tax.

(@) The pseudocode for an algorithm to calculate the selling price of ice cream is
shown. The items TAX and PROFIT are constants.

Explain why it is good programming practice to define values as constants, rather
than as fixed values in the code.
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(b) The partially completed pseudocode for a different algorithm to calculate the
selling price of ice cream is shown. It uses a subprogram.
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(i) Complete the pseudocode by supplying values for the blanks.
(5)

Line 8

(i) Explain how the correct value for the variable message is chosen on line 21.

(i) The user enters the value for tax rate on line 35. Tax is a percentage, for
example, 0.03 is 3% tax. The entered value needs to be validated.

Construct two validation tests. Test data for Test 1 is provided.

Give an example of invalid test data for Test 2.
(3)

Test Validation test Test data

Test 1 -0.03

Test 2

(Total for Question 6 = 12 marks)
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Margaret has introduced a loyalty scheme for the ice cream kiosk customers.

(@) Each month, Margaret emails a statement to the loyalty scheme members.
An example statement is shown.

4 )
Member Number: 987654

Dear Tom,

You have made 123 visits to the ice cream kiosk. You have
spent £246.31. You have collected 210 points in total and have
redeemed 75 points. Your current balance is 135 points.

kThank you for visiting Margaret’s Ice Cream Kiosk. )

Draw a diagram of a data structure suitable for storing this data. Include data for
at least two members of the loyalty scheme.

(3)
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(b) Margaret wants to send out vouchers to every member of the loyalty scheme.
A logical looping construct is needed in the programming code to make this
happen.

State the most appropriate type of loop and justify your choice.
(2)

Type of loop

Justification
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(c) An algorithm that displays information about the number of members in the
loyalty scheme is shown.

The use of multiple selection statements in this algorithm is inefficient.

Explain how the algorithm should be amended to address this inefficiency.

(3)

(Total for Question 7 = 8 marks)

P 5 6 2 2 5§ A 0 2 0 3 2

{ <KL
o NS SN
K IESL IR I AIA
SRRLLRKLRARSS,

DL
A€ )0 &
O IRRIIIELKEEDENS
ERILRLRZRRLHRRLRLRS

0:'4%&
DL
detotetetetets

! \J
2o,
ot 2
:q%$$p

b % M ey gTy s
Vove v
I
IR

PMT

S
Joteotetess
SR
IRLLLE
S
SRR
IRLLLES
KRS
SR
DoSetatetets
%ﬁg
s

I
LIS
RS

QO
Peeee
VE

09 00090009,
S020202020°9°9.0°0:97
XXX XX XK
EEEITE A

%
<

<
<

22&

< O P
X i
S

%

ORI
SOIOEEIELES
Y WRET
RS
SRS

%
0%

e
&
%

o
S

XX = %

<4 pNe
KBNS
SEEBIEL

KK

!
09
o2l

0

RIS
SSIELERLEIEILIILLIKE,

K IEIIKIEIIIK AKX
REIRLEEIRLEEIRLEEIRRLEAS

%
Sodetetotetotetotototoletole etoteds
oot tetetetetetotetetetototetels

0%
0%

8K
bosole;
05 %%

R R R TR IRRKL K
boses

25

o2
%

NN

SIRRGEIELLS

PR KA
IF A
CSRKES

%
%

0
5

o g
SRS
05 e
A
KA
e

SRKK
SHELRIK



PMT

&%ﬁ?& &%ﬁ%&
KR

XRRRRR

SRR

SRR

DoSetatetets

ptototetetel

255%5

00

9% %%
A
PoIT

SO

OGN
oo enees
N

<
%

5
%
8¢
ik

L2
.
IRIKEESS

£
LK
YT Y
3%
LS

<

0%

RS

NO'
¢

aeeits

R
S PR
DON

Sosaioeseds:

KOG

X
dose
%
XA
0K,
X

R IR
083
é’
¢S
<

AKX KA I A X A AR A
P AHAII AKX A A AR
R RRRIIAIK L RIKK

6K
9
RS
%5
25

X %
o
%%
R

S0

o
L%

<
XRK,
2%

X
S
9
e
958

N
(X 20
< Xl
SRR
ol

BLANK PAGE

3
%
£
SR
T

< 9 s
ML KRS

15 & 2

Kl SN,
<5 Joto-~1e%]

0% - % SARX
TR LI
5, TN
SRS, SRS,
SGKE R0
RS RS
KHRRNK KRR
SRS Degetotese!
S Sote0% S Sote0%
SRS, SRS,
595K 05K
CRRRK, SRS
K LR
9 Tote0% 9 Tote0%
SRRGEs SRR,
RIS RIS
90 95K
50 50
SRR GRRRR
5555

SRS

KRR
SEREKL

SRR,
LR

KHHXRK

KRR

SRS,

KERRLS

pasesetesst

KXGLRS

proteseteses
KIS

SRS
s? 20y
SRS

o

SLeX

DoSeteg Jo%

5

%,
So+avaces
P

e
<X g
; R
osscoz ot QIR o0t
S5t R
% 74 &

000 o % QTR
b3 SRR
s 5

—-

L) L
SRR i 3
KN KO
SR NS
0597 ~ NS RRGSet ~ *e%s
BN
0w I
KIS
PP
%%s,
CSETLR
3&%&%
KRR
KRS
KRR
KRR
KRR
&
KSR s
ogelelete’s SREHRKS . J

NN 00 T DO O e
Turn over »
P 5 6 2 2 5 A 0 2 1 3 2 urnove



(

8

Margaret is making some special offers to customers.
(@) Customers can get a money off voucher for their favourite item.

«  Customers whose favourite item is ice cream get a money off voucher for ice
cream.

«  Customers whose favourite item is cookies get a money off voucher for
cookies.

«  Customers who do not choose either get a money off voucher for drinks.

/ / This shape represents input or output.

Complete the flowchart to show this process.

(6)
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(b) Some customers can get a free cookie when they buy a hot drink.

A program needs to tell Margaret which customers qualify for a free cookie. She
gives a free cookie to the first 10 customers who buy a hot drink.

A subprogram called waitForPurchase() pauses the program until the next
customer makes a purchase.

A call to this subprogram is denoted in the flowchart as waitForPurchase

/ / This shape represents input or output.

Draw a flowchart to display a ‘Free cookie’ message so that the first 10 customers
who buy a hot drink also get a free cookie.

Please draw your flowchart on pages 25, 26 and 27. You may not need all of this
space for your answer.

Please draw a line through any work you do not want to be marked.
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The ice cream kiosk has a set of freezers for storing ice cream. If a freezer
malfunctions, then Margaret needs to be informed.

« The perfect temperature for storing ice cream is -18°C.
« A permissible temperature tolerance is plus or minus one degree Celsius.

« An output message must be displayed to show the number and temperature of
any freezer falling outside tolerance.

« The output message for each freezer must be on a single line.
+ No other messages should be displayed.

« A global data structure holding the temperatures is provided and must be used as
part of the solution.

SET freezers TO [-20, -19, -18,-17,-16, 0, 1]

. The solution should work even if the number of freezers in the data structure is
changed.

An example output is shown.

Freezer 0 is out of tolerance: -20
Freezer 4 is out of tolerance: -16
Freezer 5 is out of tolerance: 0
Freezer 6 is out of tolerance: 1
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Write an algorithm to inform Margaret if any of the freezers are faulty. Use pseudocode
or a programming language with which you are familiar.

Please write your algorithm on pages 29, 30 and 31. You may not need all of this
space for your answer.

Please draw a line through any work you do not want to be marked.
(9)

s

SET freezers TO [-20, -19, -18,-17, -16, 0, 1]
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