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1 Built Environment and Construction

 Fig. 1 shows a ground-supported concrete floor slab.

Fig. 1

 (a)  Give four justified design requirements for the floor structure of the type shown in Fig. 1. 

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (c)  Describe how, and give a reason why, a textured surface has been used on two different  
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d) Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]
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 (e) (i) State a suitable specific material for the finish to the floor structure shown in Fig. 1. 

Give two properties or characteristics that make the material suitable for this use.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]
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  (ii) Describe in detail how the floor structure shown in Fig. 1 would be constructed. 

   Include details to show how the floor structure would satisfy the requirements of the 
Building Regulations.

   Use a flow chart and/or annotated diagrams to support your answer.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]
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2  Engineering

 Fig. 2 shows a cooking pan.

Fig. 2

 (a) Give four justified design requirements for a cooking pan of the type shown in Fig. 2. 

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]

 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (c) Describe how, and give a reason why, a textured surface has been used on two different 
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d) Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]

 (e) (i) State a suitable specific material for the round base of the cooking pan shown in Fig. 2. 

   Give two properties or characteristics that make the material suitable for this use.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]
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  (ii) Describe in detail how the round base of the cooking pan shown in Fig. 2 would be 
manufactured as a batch of 250. 

   Include details to show how the handle would be attached to the base.

    Give details of any special tooling and quality control checks that would be used.

    Use a flow chart and/or annotated diagrams to support your answer.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]
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3 Food

 Fig. 3 shows a pack of six Chelsea buns.

Fig. 3

 (a) Give four justified design requirements for a pack of six Chelsea buns of the type shown 
in Fig. 3.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]

 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (c) Describe how, and give a reason why, a textured surface has been used on two different  
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d) Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]

 (e) (i) All white and brown flour is fortified by law.

   Explain the benefits of fortifying flour.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]
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  (ii) Describe in detail how the Chelsea buns in Fig. 3 would be manufactured as a batch 
of 500. 

   Include details of all the processes and the scientific principles underlying the processes.

   Use a flow chart and/or annotated diagrams to support your answer.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]
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4  Graphic Products

 Fig. 4 shows a carrier for hot drinks.

Fig. 4

 (a)  Give four justified design requirements for a carrier of hot drinks of the type show in Fig. 4. 

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (c) Describe how, and give a reason why, a textured surface has been used on two different 
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d)  Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]
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 (e) (i) State a suitable specific material for the hot drinks carrier shown in Fig. 4. 

   Give two properties or characteristics that make the material suitable for this use.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]
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  (ii) Describe in detail how the hot drinks carrier would be manufactured as a batch of 5000.  

   Use a flow chart and/or annotated diagrams to support your answer.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]
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5  Manufacturing

 Fig. 5 shows a door handle. 

Fig. 5

 (a)  Give four justified design requirements for a door handle of the type shown in Fig. 5. 

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]

 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (c) Describe how, and give a reason why, a textured surface has been used on two different 
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d) Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]
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 (e) Fig. 6 shows parts of the door handle.

R30

170

A Cover B Handle

Fig. 6

  Choose one of the parts A or B shown in Fig. 6.

  Chosen part ............................................

  (i) State a suitable specific material for the part that you have chosen.

   Give two properties or characteristics that make the material suitable for this use.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]
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  (ii) Describe in detail how the part you have chosen would be manufactured as a batch 
of 5000.

    Give details of any special tooling and quality control checks that would be used.
 
    Use a flow chart and/or annotated diagrams to support your answer.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]
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6  Resistant materials

 Fig. 7 shows a stand for a tablet computer.
 

Fig. 7

 (a) Give four justified design requirements for a stand for a tablet computer of the type shown in 
Fig. 7. 

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (c) Describe how, and give a reason why, a textured surface has been used on two different 
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d) Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]
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 (e) (i) State a suitable specific material for the stand for a tablet computer shown in Fig. 7.

   Give two properties or characteristics that make the material suitable for this use. 

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]



28

© OCR 2017

  (ii)  Describe in detail how the stand for a tablet computer would be manufactured as a batch 
of 100.

  
    Include details of any jigs and/or formers used.

    Use a flow chart and/or annotated diagrams to support your answer.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]
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7  Systems and Control

 Fig. 8 shows an electric desk fan with an oscillating head.
 

Oscillating head

Fig. 8

 (a) Give four justified design requirements for an electric desk fan of the type shown in Fig. 8. 

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]

 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (c) Describe how, and give a reason why, a textured surface has been used on two different 
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d) Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]

 (e) (i) The oscillating motion of the fan in Fig. 8 is driven by a rotating shaft.

   Sketch a labelled diagram of a simple mechanism which can be used to convert rotary 
motion to oscillating motion.

[3]
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  (ii) The fan motor runs at a speed of 1800 rpm and it is necessary to reduce this speed to 
one revolution every 10 seconds for the oscillating mechanism.

   Draw a fully labelled diagram of a gear system which would provide the required speed 
reduction. 

   You may use any arrangement of gears but, due to size limitations, no single gear may 
have more than 60 teeth.

   For full credit you must clearly explain your calculations.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]
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8 Textiles

 Fig. 9 shows a set of work overalls.

Fig. 9

 (a)  Give four justified design requirements for the work overalls shown in Fig. 9. 

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

4  ................................................................................................................................................

 ...................................................................................................................................................
[4]
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 (b) Describe two key features of a JIT (Just-in-time) manufacturing system.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (c) Describe how, and give a reason why, a textured surface has been used on two different 
products.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
[4]

 (d) Use two examples to explain what is meant by the term ‘smart materials’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [4]
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 (e) (i) Explain why a double stitched seam is suitable for assembling the work overalls.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]
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  (ii) The fabric for the work overalls is coloured using the batch dyeing method.

   Describe the process of batch dyeing.

    Use a flow chart and/or annotated diagrams to support your answer.

[9]
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 (f) Discuss how concerns for the environment have influenced the design of products.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [8]

END OF QUESTION PAPER
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If additional space is required, you should use the following lined page(s). The question number(s) 
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