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Answer all questions.

1. Study the images below of the Dyson hair straighteners.
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(@) Dyson use ‘primary research’ to gather important information from the market.

Describe two methods of collecting primary research. 2 X [2]
Primary Research Method 1: ...
Primary Research MethOod 2: ...
(b) Describe what is meant by the term ‘secondary research’. [2]
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Explain the advantages of using anthropometric data when designing and modelling the
ergonomics of the Dyson hair straighteners. [4]
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Examiner
[
2. The diagram below relates to the 6Rs of sustainability. o

(@) Complete the table by filling in the two missing Rs of sustainability. 2x[1]
Higher
priority 3
m Rethink

. J
[N | e

v

Reuse

Lower ' Recycle
priority - h‘
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(b) Explain why ‘Recycle’ is the lowest priority when designing a product compared to other
Rs of sustainability. [4]

(c) Explain one advantage and one disadvantage of reusing a PCB (printed circuit board)
to produce the cover of the notebook shown below. 2 X [2]
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3. Modern and smart materials often provide designers with opportunities to develop innovative
products.
(@) Describe what is meant by the term ‘smart material’. 2]

(b) () Complete the table below by selecting the two correct names for the smart

materials shown in each image. 2 x[1]
Polymorph Quantum Tunnelling Composite (QTC)
SMA (shape memory alloy) Thermochromic

(i) Select one of the smart materials listed above, name a different product and
explain how this smart material enhances the product’s function.

NamMEd ProOAUCE: .o 1]

EXPIANALION: ..o
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(c) The ski goggles shown below use a magnet to attach the lens.

magnetic fixing lens

(i) Explain the benefit to the user of using a magnetic fixing. [3]

(i) A photochromic lens is used to replace the existing lens in the ski goggles.

Explain how the new photochromic lens will function and how this benefits the
user. [4]
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4. Study the images below of the successful products from Shigeru Miyamoto and Apple. o
Videos
Photos
Podcasts
Extras
Sefttings
Shutfle Songs
(@) Analyse how the user interface for these products is so successful. [10] E
Marks will be awarded for the content of the answer and the quality of written ¢
communication.
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(b) The image below shows an automatic water dispenser. The water dispenser uses a PIC
(Programmable Interface Controller) IC to control the flow of water from a pump when
the bottle is near the sensor.

(i) Complete the block diagram by adding the input, process and output components

for the automatic water dispenser. [3]
Input Process Output
< - \J
< Feedback —=
(i) Describe the use of feedback in the block diagram. [2]
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(c) Study the circuit diagram below used in the automatic water dispenser.

12V
5Veo
o ~ [
Input 1 Output 0 1K —
1
I . CM
PIC Output2 330
| IS
10K L
B
0Vo . 0Vo—
(i) Describe one advantage of using the PIC. [2]

(i) Explain the disadvantages of using a PIC in products like the automatic water
dispenser. [3]
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5.

Study the image below of the children’s hoverboard Go-Cart.

rivet fixing

(@) Using notes and sketches, explain the process of riveting the polypropylene seat to the
steel plate underneath. [5]
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(b) (i) Describe the reason for painting the mild steel frame. [2]

(i)  Explain why polypropylene is a suitable material for the seat of the Go-Cart.  [3]
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section
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Examiner
. only
(d) Evaluate the use of temporary fixings compared to the welded sections of the Go-Cart.

[5]
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6. The diagram below shows a second-class lever.

(@ (i) Correctly label the diagram to show the effort and the load. [2]

A

fulcrum

(i) Describe why a third-class lever can be considered the least effective type of
lever. (2]

(i)  Use the principle of moments to calculate the effort force needed to balance the
seesaw. [4]

Effort force = ? L=12N
3m 0.8m

-

Show all workings.
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(b) The table below shows three tools commonly used in engineering design. o

(i) Complete the table below by adding the name of each of the tools shown. 3 X [1]

(i) Describe what is meant by the term ‘tolerance’ in engineered products. [2]
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(c) Study the two cam and follower mechanisms shown below.

Follower

®)

Follower

)

¢)

(i) In the spaces below, describe what happens to each of the followers when each

cam rotates once.

2 x[2]
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(i)  The illustration below shows a hurricane sequence. A Science department would
like a mechanical visual aid (automata) made to explain the basic principles of a

hurricane.
Tropical | Tropical Hurricane
Thunderstorm : P . | P :
I depression storm I makes landfall

Design a cam system for the hurricane automata. Use the ‘automata specification’
and the diagram below to complete the design. [3]

Automata 1. Show warm air rising off the ocean with up and down motion.

Specification | 5 gy the hurricane storm with a rotary motion.

spinning hurricane

warm air rising off
the ocean

warm air follower
hurricane follower

end cap

rotating handle
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[
The automata is being developed to demonstrate a flash of lightning as the cam o

mechanism moves. Two outputs will illuminate the acrylic piece each time the lever arm
of a micro-switch is activated.

acrylic back piece
_— y p

micro switch

(iii)  Name a suitable output to illuminate the acrylic back piece. [1]
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Exami
(iv)  The lightning images will be applied using a laser cutter. Explain why the lightning szlyner

images are a different colour to the outer shape. [2]
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(v) Complete the circuit diagram for the automata below. 2]

micro switch

9Vi

END OF PAPER
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