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Design and Materials

Answer all questions

1 Designers need to be aware of the physical and mechanical properties of 
different materials to determine their suitability for a component or product.

 (a) Explain the difference between a physical property and a mechanical 
property.

[2]

 (b) Strength and durability are examples of two properties which 
designers need to consider.

  (i) Briefly explain what is meant by the term strength.

[1]

  (ii) Briefly explain what is meant by the term durability.

[1]
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2 The body of a tomato sauce bottle is manufactured from low density 
polyethylene (LDPE).

 (a) State one property of LDPE which would make it suitable for the body 
of the sauce bottle.

Property:   [1]

 (b) When manufacturing the product, consideration had to be given to the 
tolerance between the lid and the body of the sauce bottle. 

  Explain what is meant by the term tolerance.

[2]

 (c) After the manufacture of the bottles, rigorous tests and inspections 
were carried out.

  Outline two different reasons why it is so important for the company to 
test and inspect the bottles. 

1. 

2. 

[2]



12935 4 

Examiner Only
Marks Remark

3 Wood-based finishes in the form of veneers and metal-based finishes in 
the form of enamelling are used on a range of products.

 (a) Briefly explain what is meant by a wood veneer and give one main 
purpose for its use.

Explanation:  

[1]

Purpose:  

[1]

 (b) Describe the process of enamelling. 

[2]
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4 Vacuum forming is a process which can be used to make a wide range of 
food and confectionery packaging from thermoplastic sheets. 

 (a) Briefly outline the main characteristic associated with a thermoplastic. 

[1]

 (b) In the space below, draw a detailed annotated sketch of the vacuum 
forming process. 

[4]
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5 A company designing and manufacturing motorcycle helmets uses a 
reflective film on the helmet and a hologram on the packaging. 

 (a) Briefly outline two different characteristics associated with a reflective 
film (other than the fact that it reflects light) which would make it 
suitable for the exterior surface of the helmet.

1.  

[1]

2.  

[1]

 (b) Briefly explain two different benefits to the company of using 
holograms on the packaging for the helmet.

1.  

[1]

2.  

[1]
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6 The electric kettle shown in Fig. 1 is a product which displays several aesthetic and 
ergonomic features.

Press to 
open lid

Water level 
indicator

Base 
assembly

Switch lights up 
when kettle is on

Source: Principal Examiner

Fig. 1
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 With reference to the photographs in Fig. 1, and: 

  using two distinctly different aspects, explain how the designer has 
incorporated aesthetics into the design of the electric kettle.

  using two distinctly different aspects, explain how the designer has 
incorporated ergonomics into the design of the electric kettle. [8]

 Quality of written communication will be assessed in this question.

Aesthetics: 

Ergonomics: 
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7 Fig. 2 shows tools used for home decorating together with a drawing of the leg of a ladder 
and a paint tray.

Front of 
the tray

Leg of the 
ladder

Paint brush 

Steel band

Ladder leg

Paint tray

Drawing of the ladder leg and paint tray

Source: Principal Examiner

Fig. 2
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 After observing consumer trials, it was thought that the tray should allow 
the user to stand the brush in an upright position, to prevent it from drying 
out whilst using the roller. 

 Using the blank A4 pro forma answer page (answer number 7(a)), 
produce an appropriate detailed redesign to the front of the tray to facilitate 
the following:

 (a) A means of enabling the paint brush to stand upright but not fall into 
the paint whilst the user may be using the roller. [4]

 Using the blank A4 pro forma answer page (answer number 7(b)), 
produce an appropriate detailed design for the following:

 (b) A means which would allow the user to quickly attach and safely 
secure the tray to the leg of the ladder (in the space shown by the blue 
dashed line in Fig. 2) to assist the user when painting. Show how your 
design would be attached to the side of the tray. [6]
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