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SECTION 1
The information in this section should be used to answer Question 1.

Figure 1 contains information about the pay and bonuses for staff who work in
Matthew’s shop.

« All staff have a base pay of £50 per week.
« In addition to the base pay:

« the manager receives £15 per hour

« all other staff receive £10 per hour.
Bonuses
Manager

+ If total weekly sales are more than £3500 and total number of customers served
more than 300 a bonus of £50 can be awarded.

Other staff

+ If the number of customers served by a member of staff is more than 120 a
bonus of £30 can be awarded.

Figure 1
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A town contains 10 000 houses. Each house owner must pay council tax based on the
value of their house. The local council wants to develop a program to calculate the
council tax band for each house. The council tax band must be output for each house.

Figure 2 shows part of the pseudocode that will be used to develop the new program for

SECTION 2

The information in this section should be used to answer Question 2.

House value
over £250 000
£150 000 to £250 000
£80 000 to £149 999

less than £80 000

the local council. The pseudocode contains some errors.

NN AWN =

P71603A

FOR count 1To 10
INPUT house_value
IF house_value < 250000 THEN

taxband =3

ELSEIF house_value >= 150000 THEN
taxband =2

ELSEIF house_value >= 80000 THEN
taxband =1

ELSE
taxband =0

ENDIF

OUTPUT house_value

Figure 2

Council tax band

3
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SECTION 3

The information in this section should be used to answer Question 3.

Figure 3 shows the rules the code must follow to calculate the number of pupils in each
group for a school sports day.

1. There are 100 pupils.

2. Allow the user to enter a number (1 to 12) that relates to the birth month of each pupil.
For example, enter 1 for January.

3. Decide which group the pupil is in:

+  Pupils born in January, February, March, or April are put into the Red group.
«  Pupils born in May, June, July, or August are put into the Green group.
« All other pupils are put into the White group.

4. Keep a running total of how many pupils are in each group.

5. When all 100 pupils have had their details entered, output the number of pupils in
each group.

Figure 3
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Answer ALL questions. Write your answers in the spaces provided.
Please refer to Section 1 of the Information Booklet in order to answer Question 1.

1 Matthew owns a shop that sells sporting and movie memorabilia. Matthew would
like to have a program to calculate the weekly pay and bonuses for staff.

(a) State three computational thinking skills a programmer can use when solving
programming problems.

e
2 e e e
U
(b) Matthew wants to use variables and constants when producing the code for

his program.

Identify two variables and one constant Matthew can use for his program code.

Variable 1

Variable 2

Constant

2

p 71 6 0 3 A 0 2 2 0

YISV SIHLNEILIIM TON O VIHY SIHL NI ILR-IM LIONOd

VISV SIHLNEILIIM 1ON-OC

DO NOT WRITE IN THIS AREA

DO NOTWRITEIN THIS'AREA

DO NOTWRITEIN THIS AREA



(c) Describe how the data types Integer and Boolean could be used in
Matthew’s program.
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(e) Matthew needs to calculate the weekly pay and bonuses for staff.
The requirements of the program are:

« allow users to input:
o employee name
o job role (manager or other)
+ calculate and output employees’ pay (including bonus).

Draw a flowchart that meets the program requirements.

(6)
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(Total for Question 1 = 20 marks)
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Please refer to Section 2 of the Information Booklet in order to answer Question 2.

2 Alocal council wants to develop a program to calculate the council tax band each
house will be in.

Figure 2 shows part of the pseudocode for this program.

(@) The pseudocode contains three errors. Because of the errors the algorithm does
not meet requirements of the program.

Identify the line number of each error and write the correct pseudocode for
each line.

(6)
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(b) Explain why the variable ‘taxband’ should be declared as a string.

(d) The program data will be stored in a record data structure.

Explain one benefit of using a record to store this data.
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(e) The local council has decided to write the program using a procedural language.

Describe how blocks and procedures can be used when writing the code for
this program.

(4)
Blocks
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(f) The local council wants to offer a version of this program on its website.

Discuss the implications of implementing the program on a web platform.

(Total for Question 2 = 23 marks)
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Please refer to Section 3 of the Information Booklet in order to answer Question 3.

3 A school organises pupils into groups for sports day based on the month that they
were born.

The school wants to develop a program that will calculate the number of pupils in each group.
Figure 3 in the Information Booklet shows the rules for the program.

(a) Describe how branching and iteration could be used for this program.
(4)

Branching

(b) Explain the role of Boolean and Relational operators when developing the program.
(4)

Boolean operators
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(c) The school wants to include the code that decides the groups in a larger program.

Explain two benefits of implementing the code as a function.

J
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(d) Write the pseudocode for a program that meets the rules shown in Figure 3.

(Total for Question 3 = 20 marks)
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4 A programmer is writing a program to process reward points for an online retailer.

The reward points earned by a customer on their last 12 orders are stored in the
array points.

14 7 2 12 5 23 36 15 11 8 4 19

(@) Explain why OUTPUT points[12] would return an error.

(2)
The programmer sorts the points array using a bubble sort algorithm.
(b) When writing the bubble sort algorithm, the programmer uses a Boolean variable
called ‘swaps.
Describe how the ‘swaps’ variable would be used in the bubble sort algorithm.
(3)
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(c) Analyse why the programmer has chosen a bubble sort to sort the data in the
points array rather than a quick sort.
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The programmer has been given a database of 500 000 customers and needs to SRR 8 \
create an algorithm to search through it to find a specific customer. R K285

(d) Evaluate the efficiency of both linear and binary searching algorithms for a
dataset of this size.
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