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Design and Materials

Answer all questions.

50 816 85 &

\
\

1 Physical and mechanical properties need to be considered when selecting a material
for a product.

(a) State one specific example of a physical property.
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(b) State one specific example of a mechanical property.

J‘w (¥

\1%)

[1]

33 (¥

\U)
\

The selection of a material for a component or product can also be influenced by the
scale of production.
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(c) Explain how the selection of a material can be influenced by the scale
of production.
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2 Ferrous and non-ferrous metals such as stainless steel and copper are commonly
used in everyday products.

(a) Briefly explain the difference between ferrous and non-ferrous metals.

Z) (1]
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2, (b) Give two main properties of stainless steel which make it suitable for cutlery.
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= (c) Give one specific application for copper and outline one main property of copper

L which makes it suitable for your chosen application.
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- Property: (1]
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3 Wood-based products may be manufactured in school workshops.

(a) For a specific workshop machine manufacturing process, outline one main
associated risk and one method used to minimise the risk.

Risk:

[1]
Method used to minimise the risk:
[1]
(b) Many wood-based products use synthetic resins as a finish. Explain the main
purpose of using a synthetic resin as a finish on wood-based products.
[2]

14810.05R

*16STE1104*

Q) &g &

\) ‘\1\ ‘J&\ @) ‘J‘}

\ 1{
)
\

96 86 18:Q

) ) )
9o 8 1

\Y)

HORAHS

) () %

\U)
\)

®) ‘g\ (3 ‘J‘Fw (¥) ‘J‘}' O ‘\‘%‘ ()

\gw
(N
N)

J‘Fw )

)
(

J“‘ (%) ‘}j\‘ \9)

)

B.q

Q)

() §



)
\1.

(1

4 Injection moulding is a process which may be used to manufacture children’s toys.

D)

(a) Briefly outline one main reason why the injection moulding process may be used
to manufacture children’s toys.
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(b) In the space below, draw a detailed annotated sketch of the injection
moulding process.
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5 Computer-integrated manufacture (CIM) is widely used in the manufacture of
products. With reference to a product of your choice, explain how CIM may be used
in stock control and quality control in the manufacture of your chosen product.

Stock control

[2]

Quality control

[2]
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6 The bicycle helmet shown in Fig.1 is marketed by the designers as a product which
not only considers the safety of the user but has ergonomic features incorporated.

ABS outer
shell

LED rear light with continuous
light, flashing mode and chaser
lights

\Polystyrene
inner shell

djustment
/for the side
strap

Adjustable chin
strap with quick
release buckle

Adjustable dial for
head size

Reflective
film

Source: CCEA
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With reference to the photographs in Fig. 1 and;

27 e using four distinctly different features, briefly explain how the designer has
incorporated ergonomics into the design of the helmet; and

e using four distinctly different features, briefly explain how the designer has
E incorporated the user’s safety into the design of the helmet.

Quality of written communication will be assessed in this question.

2 Ergonomics:
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User safety:
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7 Fig. 2 shows a 250 ml bottle of hand soap which is often placed in bathrooms and
en-suites in guest houses and hotels for customer use.

'l

Source: CCEA
Fig. 2

For the convenience of the user, the bottle of hand soap should be located on a
wall-mounted bracket.

On the next two pages, produce an appropriate design with dimensions for both of
the following:

(a) A metal wall-mounted bracket which minimises the use of materials to securely
hold the bottle of hand soap to allow the user to dispense the contents.
Show how your bracket would be securely attached to the wall, suggest a
suitable metal for the bracket and briefly explain how it would be manufactured.

[6]
(b) A way to prevent customers from removing the bottle of hand soap from the

wall-mounted bracket, whilst ensuring that staff (with the use of a hand tool) can
quickly remove and replace the bottle for new guests arriving.
[4]
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Show your response to Question 7(a) in the space below.
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Show your response to Question 7(b) in the space below.
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