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1 Built Environment and Construction

Fig. 1 shows a pre-fabricated trussed rafter to be used as part of the roof structure of a house.

Fig. 1

(a) Give four justified design requirements for a pre-fabricated trussed rafter of the type shown

in Fig. 1.
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(b) Describe two steps of a risk assessment.
Use one specific example from the built environment and construction industry to support
your answer.

.............................................................................................................................................. [4]
(c) Describe, using two examples, where product labelling is used to protect consumers.

.............................................................................................................................................. [4]
(d) Explain why non-destructive testing procedures are used in product design.

Include details of a specific example for this testing procedure.

.............................................................................................................................................. [4]
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(e) (i) State a suitable specific material for the trussed rafter shown in Fig. 1.
Give two properties or characteristics that make the material suitable for this use.
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(ii) Describe, in detail, how a trussed rafter roof would be constructed to achieve stability
and resist buckling.
Use a flow chart and/or annotated diagrams to support your answer.

[9]
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(f) Discuss the factors that influence the marketing strategy for the introduction of a new product
in the built environment and construction industry.

Question 1 Total [36]
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Engineering

Fig. 2 shows one section of a cycle rack.

Fig. 2

(a) Give four justified design requirements for a cycle rack section of the type shown in Fig. 2.
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(b) Describe two steps of a risk assessment.
Use one specific example from the engineering industry to support your answer.

.............................................................................................................................................. [4]
(c) Describe, using two examples, where product labelling is used to protect consumers.

.............................................................................................................................................. [4]
(d) Explain why non-destructive testing procedures are used in product design.

Include details of a specific example for this testing procedure.

.............................................................................................................................................. [4]
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(e) Fig. 3 shows two views of a wheel support from the cycle rack shown in Fig. 2.

I
——

Fig. 3

(i) State a suitable specific material for the wheel support shown in Fig. 3.
Give two properties or characteristics that make the material suitable for this use.
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(ii) Describe, in detail, how the wheel support shown in Fig. 3 would be manufactured as a

batch of 150.
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 the factors that influence the marketing strategy for the introduction of a new product
in the engineering industry.

Question 2 Total [36]
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Food

Fig. 4 shows a packaged ready meal.

Fig. 4

(a) Give four justified design requirements for a packaged ready meal of the type shown in Fig. 4.

(b) Describe two steps of a risk assessment.
Use one specific example from the food industry to support your answer.
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(c) Describe, using two examples, where product labelling is used to protect consumers.

(d) Explain why non-destructive testing procedures are used in product design.
Include details of a specific example for this testing procedure.

(e) (i) Beefisan excellent source of iron in the diet. State one other specific food which contains
iron.
Give two functions of iron in the diet.
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(ii) Describe, in detail, ways in which tough meat could be made tender.
Include details of the changes of structure of the meat during the tenderising process.
Use a flow chart and/or annotated diagrams to support your answer.

[9]
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(f) Discuss the factors that influence the marketing strategy for the introduction of a new food
product.

Question 3 Total [36]
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Graphic Products

Fig. 5 shows a wine bottle carrier.

AP
e

Fig. 5

(@) Give four justified design requirements for a wine bottle carrier of the type shown in Fig. 5.
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(b) Describe two steps of a risk assessment.
Use one specific example from the graphics industry to support your answer.

.............................................................................................................................................. [4]
(c) Describe, using two examples, where product labelling is used to protect consumers.

.............................................................................................................................................. [4]
(d) Explain why non-destructive testing procedures are used in product design.

Include details of a specific example for this testing procedure.

.............................................................................................................................................. [4]
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(e) (i) State a suitable specific material for a wine bottle carrier of the type shown in Fig. 5.
Give two properties or characteristics that make the material suitable for this use.
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(ii) Describe, in detail, how the carrier would be manufactured as a production run of 10,000.
The carrier has a crash base. Include details of the net (development) in your answer.
Use a flow chart and/or annotated diagrams to support your answer.

[9]
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(f) Discuss the factors that influence the marketing strategy for the introduction of a new graphics
product.

Question 4 Total [36]
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Manufacturing

Fig. 6 shows part of a point-of-sale display for bottles of perfume.

Fig. 6

(a) Give four justified design requirements for a point-of-sale display of the type shown in Fig. 6.
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(b) Describe two steps of a risk assessment.
Use one specific example from the manufacturing industry to support your answer.

.............................................................................................................................................. [4]
(c) Describe, using two examples, where product labelling is used to protect consumers.

.............................................................................................................................................. [4]
(d) Explain why non-destructive testing procedures are used in product design.

Include details of a specific example for this testing procedure.

.............................................................................................................................................. [4]
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(e) (i) State a suitable specific material for the point of sale display shown in Fig. 6.
Give two properties or characteristics that make the material suitable for this use.
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(ii) Describe, in detail, how the point of sale display would be manufactured as a batch

of 500.
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 the factors that influence the marketing strategy for the introduction of a new product
from the manufacturing industry.

Question 5 Total [36]
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Resistant materials

Fig. 7 shows a scoop used in a sweet shop.

Fig.7

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

(b) Describe two steps of a risk assessment.
Use one specific example to support your answer.
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(c) Describe, using two examples, where product labelling is used to protect consumers.

.............................................................................................................................................. [4]
(d) Explain why non-destructive testing procedures are used in product design.
Include details of a specific example for this testing procedure.
.............................................................................................................................................. [4]
(e) (i) State a suitable specific material for a scoop of the type shown in Fig. 7.
Give two properties or characteristics that make the material suitable for this use.
...................................................................................................................................... [3]
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(ii) Describe, in detail, how the scoop shown in Fig. 7 would be manufactured as a batch
of 250.
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 the factors that influence the marketing strategy for the introduction of a new product.

Question 6 Total [36]
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Systems and Control

Fig. 8 shows an LED head torch.

Fig. 8

(a) Give four justified design requirements for an LED head torch of the type shown in Fig. 8.

(b) Describe two steps of a risk assessment.
Use one specific example from systems and control to support your answer.
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(c) Describe, using two examples, where product labelling is used to protect consumers.

(d) Explain why non-destructive testing procedures are used in product design.
Include details of a specific example for this testing procedure.

(e) (i) The LED head torch shown in Fig. 8 contains a printed circuit board which uses surface
mount technology (SMT).

State what is meant by SMT and give two reasons why it is used in products such as the
LED head torch.
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(ii) The LED head torch shown in Fig. 8 has a flashing function so that it can be used as a
warning beacon.

Draw and label a circuit diagram of a suitable circuit to flash an LED at a controlled rate.
Indicate, on your diagram, how the flash rate can be adjusted.

[9]
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(f) Discuss the factors that influence the marketing strategy for the introduction of a new product
using systems and control.

Question 7 Total [36]
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Textiles

Fig. 9 shows a winter coat.

Fig. 9

(a) Give four justified design requirements for a coat of the type shown in Fig. 9.
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(b) Describe two steps of a risk assessment.
Use one specific example from the textiles industry to support your answer.
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(d) Explain why non-destructive testing procedures are used in product design.
Include details of a specific example for this testing procedure.

(e) (i) State a suitable specific fibre for the coat shown in Fig. 9.
Give two properties or characteristics that make the fibre suitable for this use.
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(ii) Describe, in detail, how the buttonholes shown on the coat in Fig. 9 are produced and
how the buttons are attached. The coats are 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 the factors that influence the marketing strategy for the production of a new product
from the textiles industry.

Question 8 Total [36]
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