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DESIGN AND TECHNOLOGY:
PRODUCT DESIGN

Paper 2 Designing and Making Principles

Tuesday 10 June 2025 Morning

Materials
For this paper you must have:

normal writing and drawing instruments
a scientific calculator.

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

Fill in the boxes at the top of this page.
Answer all questions.

You must answer the questions in the spaces provided. Do not write outside

the box around each page or on blank pages.

If you need extra space for your answer(s), use the lined pages at the end of

Time allowed: 1 hour 30 minutes

this book. Write the question number against your answer(s).

Do all rough work in this book. Cross through any work you do not want

to be marked.

Information

The marks for questions are shown in brackets.
The maximum mark for this paper is 80.

e There are 30 marks for Section A and 50 marks for Section B.
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Section A — Product Analysis

Answer all questions in this section.

Figures 1 and 2 show two pens.

Figure 1 Figure 2
Disposable polymer pen Refillable stainless steel pen

Figure 1 Figure 2
Material(s) used Thermoplastics Stainless Steel
Manufacturing processes used | Polymer deformation Metal deformation

Compare and evaluate the two pens shown.

In your answer you should refer to material and design suitability for large-scale
production.
[12 marks]
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Explain how testing would be used by a manufacturer to ensure all pens meet quality
control requirements.
[6 marks]
State two sustainability issues resulting from the use of oil-based inks.
[2 marks]
Issue 1
Issue 2
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The spherical ball in a ball point pen has a volume of 7.24 mm3

The ball is held in a circular hole with a radius 0.1 mm smaller than that of the ball.

Calculate the diameter of the hole.
Give your answer to the nearest 0.1 mm

Show your working out.

Volume of a sphere = 4

Do not write
outside the
box

3
[4 marks]
Answer: mm
Turn over for the next question
Turn over »
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Disposable pens are manufactured in and shipped to different parts of the world.

Explain how the concept of a ‘circular economy’ applies to disposable pens.
[6 marks]
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Do not write
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Section B — Commercial Manufacture box
Answer all questions in this section.
Identify two health and safety hazards and appropriate control measures when
using machinery within a school workshop.
[4 marks]
Hazard 1
Control measure 1
Hazard 2
Control measure 2
4
Turn over for the next question
Turn over »
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0] 7] Figures 3 and 4 show lights designed by Marianne Brandt.

Figure 3

Figure 4

Outline how the lights conform to the principles of the modernist design movement.

[6 marks]
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Explain how designers use specific types of labelling to encourage effective recycling

of products.

[3 marks]
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Turn over for the next question
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10

Figure 5 shows a car dashboard display.

Figure 5

300250 km

SERVICE INSPECTION

80 km/h

Analyse and evaluate how the dashboard display has been designed for ease

of use.

[6 marks]
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11

Define the purpose of ‘Six Sigma’.

[2 marks]

|I|I| An injection moulding cavity has a volume of 36 mm3

The cavity is filled using an injector with a circular cross section.

The diameter of the circular cross section is 0.5 mm and the injector has a feed rate

of 250 mm per second.
Calculate the time taken to fill the cavity.
Give your answer to two decimal places.

Show your working out.

[4 marks]

Answer

seconds

Turn over for the next question
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[1]2]

Outline how designers may refine or redevelop electronic products to reduce a

decline in sales and encourage consumers to upgrade.

[6 marks]
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IIE Figures 6 and 7 show two room fans.

Figure 6
1930s fan

Figure 7
2020s fan

\\

1930s fan 2020s fan
(Figure 6) (Figure 7)
Air movement Bladed Bladeless
Main material Aluminium ABS
Main manufacturing process Die casting Injection moulding
Speed One speed Multiple speed
Manual
Operation Manual on/off or

Auto mode based on air
quality and temperature

Discuss the developments that have enabled the product evolution from the

1930s fan to the 2020s fan.
In your answer you should refer to:

e technological developments

e improvements in product development techniques

e developments in materials and manufacturing processes.

[12 marks]
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Figure 8 shows six identical holes, with centre points evenly spaced around a
large circle.

@100

The centre of hole A is (0,0)
Calculate the co-ordinates of the centre of hole C

Show your working out.
[4 marks]

Answer
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EE Outline how Fairtrade is improving the ethical extraction of gold.

[3 marks]

Do not write
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END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE /ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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Question
number

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

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