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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 manager of a building materials delivery service needs a program to check the contents and
weight of sacks to ensure that correct orders are made up for delivery. A price for the order will be
calculated.

Write and test a program for the manager.

e Your program must include appropriate prompts for the entry of data.
e  Error messages and other output need to be set out clearly.
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 — Check the contents and weight of a single sack
Each sack must obey the following rules to be accepted:

. contain cement, gravel or sand, with a letter on the side for easy identification
o C-cement
o G- gravel
o S-sand

e sand or gravel must weigh over 49.9 and under 50.1 kilograms

* cement must weigh over 24.9 and under 25.1 kilograms

Input and store the weight and contents for one sack. The contents must be checked and an incorrect
sack rejected. The weight must be validated on entry and an overweight or underweight sack rejected.

Output the contents and weight of an accepted sack. If a sack is rejected, output the reason(s).
TASK 2 — Check a customer’s order for delivery

Input and store the number of sacks of each type required for the order. Use TASK 1 to check the
contents and weight of each sack. Ensure that the delivery contains the correct number and type of
sacks for the order.

Output the total weight of the order.
Output the number of sacks rejected from the order.

TASK 3 — Calculate the price for a customer’s order
Extend TASK 2 to calculate a price for an order. Prices for the sacks are as follows:

* regular price for each sack
o cement, $3
o gravel, $2
o sand, $2
. discounéc price for a special pack containing 1 sack of cement, 2 sacks of sand and 2 sacks of
gravel, $10

Calculate and output the regular price for the order. Check how many special packs are in the order. If
a discount price applies then output the new price for the order and the amount saved.
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1 (a) Allvariables, constants and other identifiers should have meaningful names.
(i) For three of the variables that you have used in Task 2, state the name, type and its use.

A 2214 E=1 o) L= X I 4 =10 1= T

(ii) State three constants that you could have used for Task 1. Give the value that would be
assigned to each one.

(076 0153 7= 1 01 A I o =1 0 1 1= TR

V22 116 = T

(07010151 =1 a1 G J 1 =10 4 1= NP TP TR

VAIUE B oo e e e e e e e e e e e e e ee e e e ee e ee e 3]
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(b) Write an algorithm to complete Task 2, using either pseudocode, programming statements

or a flowchart. You can assume that the weight and contents have already been checked and
accepted in Task 1. You do not need to output the number of sacks rejected.
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(c) (i) Give two different data values that could be used to check your validation rules for sand
in Task 1. Explain why you chose each value.

T=1 [ lo F= 1 2= T 7= | [V

STz 1T TR (o] g o] o (o] (o) T

R T=1 016 I =1 2= V7= | [V 1Y TR

(R TET=E=To) a1 (o] ge] o 1 [o1=

(ii) Give two different data values that could be used to check your validation rules for
cement in Task 1. Explain why you chose each value.

(07T 0 o 1= a1 e =1 =R VZ- | 11 1= TR
(BT (o] TR (o] g o] g o] (o] PR
(O7=Y0 o 1=) o1 e = =R VZ= | LU [ =TT

(BT (o] TR (o] g o] g o] (o] PR

(d) Explain how your program calculates the price for an order (Task 3). You may include
programming statements as part of your explanation.
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Section B
2 Read this section of program code that inputs 10 positive numbers and then outputs the total.

Total = 0
0

Counter
REPEAT
INPUT Num

PRINT Total

1

2

3

4

5 Total = Total + Num
6

7 Counter = Counter + 1
8

UNTIL Counter = 10
This code works, but it is inefficient.

(i) Suggest three improvements that could be made.

SRR
72RO
USRS
............................................................................................................................................... [3]
(i) Rewrite the program code with your improvements
............................................................................................................................................... [3]
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3 The flowchart below calculates the number of tins of paint required to paint walls. The flowchart
inputs the height and width of a wall in metres, the number of doors and the number of windows.
A value of —1 for the height stops the input.

START

Area <« 0
Tins «— 0

>*

INPUT Height,
Width, Doors,
Windows

Yes

Tins <« INT(Area/10 + 0.5)

Area < Area + Height * Width
— Doors * 1.5 — Windows

l

OUTPUT Tins

[4]

END
Complete the trace table for the input data:
3,51,03,7,0,0,3,5,0,3,3,7,1,1,-1,0,0,0
Area Tins Height Width Doors Windows
© UCLES 2016 0478/22/M/J/16
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4  Four statement types and four examples are shown below.

Draw a line to connect each statement type to the correct example.

Statement type

Assignment

Iteration

Input

Output

Example

FOR X €< 1 TO 10

PRINT X

X< Y + Z

5 A programmer writes a program to store a patient’s temperature every hour for a day.

State the data structure that would be most suitable to use and give the reason for your choice.

Data structure

Reason

GradeM ax
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Description B'\:::;hbu;f :fusrl t::; o'\fhlj:inel::zrs Material Colour | Pricein $
Sofa SF17 2 1 Leather Red 950
Sofa SF19 3 1 Vinyl Black 1,000
Suite SuU10 4 3 Velvet Green 1,500
Suite SuU23 5 3 Leather Brown 950
Recliner chair RCO1 1 1 Leather Cream 600
Chair CH16 1 1 Vinyl Red 250
Recliner sofa RS23 4 1 Leather Cream 1,200
Chair CH10 1 1 Velvet Red 175

(@) How many fields are in each record?

GradeM ax

A database, SOFASELECT, was set up to show the prices of suites, sofas and chairs for sale from
an online furniture warehouse. Part of the database is shown below.

(c) State the data type you would choose for each of the following fields.

Number of Seats

Pricein $
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(d) The query-by-example grid below selects all the furniture in cream leather.

Field:| Description Material Colour Price in $ Brochure Number

Table:| SOFASELECT |SOFASELECT |SOFASELECT |SOFASELECT |SOFASELECT

Sort: Descending
Show: (] (]
Criteria: = ‘Leather’ = ‘Cream’
or:

Show the output from the query-by-example.

(e) Complete the query-by-example grid below to select and show the brochure number, material,
colour and price of all the furniture with 3 or more seats.

Field:
Table:

Sort:

Show: |:| |:| |:| I:l I:l

Criteria:

or:

[3]
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