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SECTION A - CORE

Answer ALL questions. Write your answers in the spaces provided.

(@) The materials that products are made from are chosen because of their

characteristics.

Figure 1 shows a table of products.

For each of the products shown, give a property of the material it is made from

that makes the material suitable for the product.

The first one has been done for you.

Picture of Product Description of product

Property

VAUV SIHLNI 3419 10N 03

Urea formaldehyde mains
» voltage plug

Insulator of electricity

Copper plumbing pipe

(iv)

(1)
@ A beech chopping board
(i)
(1
, Wool socks
(ii)
(1
@ A corrugated board pizza box
(iii)
i (1)

Figure 1
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(b) Mains electricity in the UK is supplied at 230 V.

Explain one disadvantage of mains electricity.

VauY SIHL NI ZLIYM LON 0Q
DO NOT WRITE IN THIS AREA

(c) Figure 2 shows a table of average daily costs related to running two types of
light bulb.

=

Traditional filament bulb LED Bulb

Average daily cost

Bulb type (Pence)

Traditional filament bulb 5.69 p

DO NOTWRITEINTHIS AREA

LED bulb 1.12p

Figure 2

Calculate the percentage daily cost saving of using an LED bulb instead of
a traditional filament bulb.

Give your answer to the nearest whole number.

(2)

DO NOT WRITE INTHIS AREA.

ANSWEL: oo

(Total for Question 1 = 8 marks)
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2 Figure 3 shows a drawing of a mechanical toy that uses a cam.

Follower

Cam

Figure 3

(@) (i) Name the type of cam shown in Figure 4.

Centre of rotation

Figure 4

Type of cam:
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~
(i) Describe the effect on the movement of the bird if the cam shown in Figure 3
is replaced by a drop (snail) cam.
(2)
J
5
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(b) Figure 5 shows an orthographic drawing of one of the pieces of the mechanical
toy.

L 10§

100

50 10|10

Not to scale
All dimensions in mm

Figure 5
Draw an accurate full-sized view of the piece shown in Figure 5.

Use the grid provided on the opposite page.

(4)
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(Total for Question 2 = 9 marks)
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3 Figure 6 shows a mobile phone pocket hanger made from recycled denim jeans.

Rear pocket of
denim jeans

Charging plug

Mobile phone

Denim jeans pocket

Figure 6

(a) Give one property of denim that makes it an appropriate material from which to
make the jeans.

(b) Explain one reason for manufacturing the mobile phone pocket hangers in small
batches.

(c) The company that makes the mobile phone pocket hangers was funded by a
government start-up loan.

Explain one advantage of government funding for new business start-ups.
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(d) In 2014, the worldwide denim market was valued at £144 million with demand
estimated to grow at 8% annually.

Calculate what the worldwide value of the denim market will be in 2016.

Give your answer to the nearest whole number.
(2)

(e) The factory where the mobile phone pocket hangers are manufactured uses only
renewable energy sources such as tidal, wind, solar and hydroelectric power.

Explain two reasons why the factory might use renewable energy sources.

(Total for Question 3 = 11 marks)
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4 Figure 7 shows an aluminium foil takeaway container with a solid white board lid.

Figure 7

(@) (i) One reason why aluminium is used for the takeaway container is that it can be
easily recycled.

Explain one other reason for using aluminium for the takeaway container.
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(b) Figure 8 is a chart showing the use of aluminium in 2007.

Analyse the chart.

Other - 25 tonnes

Transport - 45 tonnes

Engineering and
construction - 35 tonnes

Building and construction -
24 tonnes
Packaging industry
22 tonnes

Figure 8

The aluminium used was sourced from recycled and new aluminium in the ratio
of 18:38

Calculate how much recycled aluminium was used in the packaging industry.

Give your answer to two decimal places.

ANSWEL = oo Million Tonnes

1
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(c) Figure 9 shows the percentage of aluminium manufactured by countries in 2014.

25000

20000

15000

10000

5000

Discuss the environmental, social and economic issues that relate to the
manufacture of aluminium.

Use the data in Figure 9 to support your answer.

R

Aluminium production by country in
thousands of tonnes
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(Total for Question 4 = 12 marks)

40 MARKS

TOTAL FOR SECTION A
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SECTION B - TIMBERS 5555

Answer ALL questions. Write your answers in the spaces provided.

5 Figure 10 shows a design solution for a golf trophy that is primarily made from
timbers.
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Golf ball

Turned hardwood
base

Figure 10
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( R
(@) The golf trophy needs to be improved to include the following specification
points.
o <
| g i The golf trophy must:
: <L
: 91 4. « provide a method to show that the trophy is for the winner
H:EU o « protect the bottom of the wooden base when being placed on a hard surface
o = « allow for the winner’s name to be updated every year.
Z E Use notes and sketches to show how the golf trophy could be modified to include
5:' : = these three specification points.
o =
; 8 You will be marked on how you apply your understanding of design and
g 8 technology, not your graphical skills.
' Use the outline of the original design solution to show your modifications.
(6)
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(b) Figure 11 shows a never ending calendar.

One of three long blocks.
L — Each block has 4 different
j months on it.

Figure 11

Explain two ways by which the calendar meets or fails to meet the criteria of
showing the correct date.

(Total for Question 5 = 10 marks)
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6 Figure 12 shows a candle tea-light holder.
The candle tea-light holder is manufactured by gluing sections of timber together.
20mm deep hole
for candle
Tea-light
candle
3 seperate
pieces of
35 timber
100 Matchbox
All dimensions in mm
Figure 12
(a) Explain two advantages of manufacturing the candle tea-light holder by gluing
sections of timber together rather than making it from a solid block.
(4)
e e
2 e e e e
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(b) Figure 13 shows a forstner bit which is used on a pillar drill to make the 20 mm
deep hole for the candle.

Figure 13

Use notes and sketches to show how you would set up the pillar drill to drill the

hole for the candle when making a batch of 50 identical candle tea-light holders.

You will be marked on how you apply your understanding of design and
technology, not your graphical skills.

(4)
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(c) Explain one reason why PVA is used to glue the timber sections together for the
candle tea-light holder.
(2)
J
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(d) Figure 14 shows an alternative candle tea-light holder.

Curved wooden Separate part added
section after manufacture

N

Figure 14

Name two different methods that can be used to batch produce the curved wooden
section of the candle tea-light holder.

For each method, explain one advantage to the manufacturer of using this method.
(6)

Method 1

(Total for Question 6 = 16 marks)
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7 Figure 15 shows the rear view of a garden gate.
Vertical rail
-

Horizontal rail
P
e

Figure 15
The garden gate is made from oak.

(@) Name one geographical forest region that oak can be sourced from.

The garden gate is finished with several coats of varnish.

(b) Explain two reasons for using varnish rather than paint to finish the garden gate.
(4)

J
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(c) Figure 16 shows one of the six vertical rails that are used to make the garden gate.

R50

900

100

All dimensions in mm

Figure 16
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Calculate the volume of varnish required to coat the six vertical rails with one
coat, in millilitres (ml).
Ignore any wastage that might occur due to drips and spillages.
Give your answer to two decimal places.
Area of a circle=m r?
Circumference of acircle=2nr
Usem=3.142
1 litre of varnish covers 12 m?
(5)
ANSWET = ml
J
VOO0 O A 0 -
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(d) Explain two working properties of oak that make it an appropriate choice of
material for the garden gate.

(Total for Question 7 = 16 marks)
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8 Figure 17 shows a book shelf that has been assembled from a flat-pack.

!
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°
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Figure 17
The book shelf is manufactured from veneered chipboard.

(@) (i) Explain one reason for applying a veneer to the surface of the chipboard.

(i) Explain one working property of chipboard that makes it suitable for the flat-
pack book shelf.

J
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(b) Figure 18 shows one side panel of the flat-pack book shelf.

Figure 18

The side panels are mass produced using computer-aided manufacture (CAM).

Explain two advantages of using CAM to mass produce the side panels of the
book shelf.
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(c) The flat-pack book shelf is manufactured in Sweden and sold all around the world.
Figure 19 shows information about the flat-pack book shelf.
Finishing method Veneering
Construction method Knock down fittings
Material source Chipboard made from recycled wood chip and fibre, veneers
Potential market Worldwide
Life span 5-10 years
Figure 19
Analyse the information in Figure 19.
Evaluate the flat-pack book shelf with reference to social factors including:
« use for different social groups
trends / fashion
popularity.
(9)
e )
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(Total for Question 8 = 18 marks)
TOTAL FOR SECTION B = 60 MARKS
TOTAL FOR PAPER = 100 MARKS
_
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