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Design and Materials

Answer all questions

1 Electrical and thermal conductivity are classified as physical properties.

 (a) Explain what is meant by the term electrical conductivity and give
  one specific example of a product which requires this property.

 Explanation:  

  

 [2]

  Example:  

 [1]

 (b) Explain what is meant by the term thermal conductivity and give 
one specific example of a product which requires this property. 

 Explanation:  

  

 [2]

  Example:  

 [1]
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2 Polyethylene terephthalate (PET) and polyvinyl chloride (PVC) are used in 
a range of products.  

 (a) Give one property of polyethylene terephthalate (PET) which makes it 
specifically suitable for fizzy drinks bottles. 

 Property:    [1]
  

 (b)  Give one specific application for the use of PVC and outline one 
main specific characteristic which makes it suitable for your chosen 
application. 

 Application:  

 [1]

  Characteristic:  

 [1]

3 Beech and Mahogany are examples of hardwoods. 

 (a) Briefly outline one main property and one main working characteristic 
associated with Beech. 

 Property:  

 [1]

  Working characteristic:  

 [1]

 (b)  Give two specific properties of mahogany.

 1. [1]

 2. [1]
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4 Injection moulding is a process which may be used to manufacture cases 
for computer monitors and vacuum cleaners.  

 (a) Give one main reason why the injection moulding process may be 
used to manufacture these cases.

  [1]

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

     

     

 [4]
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5 Thermochromic materials, photochromic materials and graphene are 
considered as modern materials.  

 (a) Distinguish between a thermochromic material and a photochromic 
material. 

 [2]

 (b) Give two main properties of graphene which make it suitable for use 
in phones. 

 1. [1]

 2. [1]
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6 Many companies employ computer-aided design (CAD) in the form of 
virtual imaging and rapid prototyping for the design and development of 
their products.

 Outline two different ways how each of the following may assist in the
 design and development for a product of your choice:

 • Virtual imaging;   [4]
 • Rapid prototyping. [4] 

 Quality of written communication will be assessed in this question.
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7 Fig. 1 shows a photograph of a warning triangle and a high visibility vest. 

 The warning triangle was prone to blowing over in windy conditions. With 
the aid of annotated sketches, using the blank A4 pro forma answer page 
(answer number 7(a)) produce an appropriate design for the following:

 (a) A means of preventing the warning triangle from blowing over in 
windy conditions. Your design should be compact, lightweight and 
allow the user to quickly attach it to the legs of the warning 

  triangle. [5]

 On the back of the warning triangle a high visibility vest is to be located 
as part of a basic kit for the motorist. With the aid of annotated sketches, 
using the blank A4 pro forma answer page (answer number 7(b)) 
produce an appropriate design for the following: 

 (b) A means of securing the high visibility vest to the back of the warning 
triangle when it is folded or rolled up. Show how your design would 
be attached to the acrylic section forming the triangular shape. [5]

 Fig. 1

© Cunaplus_M.Faba / iStock / Thinkstock
© merial / iStock / Thinkstock

Warning triangle

5 mm diameter
plastic coated
metal rod legs

High visibility vest

5 mm thick acrylic used to 
form triangular shape
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THIS IS THE END OF THE QUESTION PAPER
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