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SECTION A

Answer all the questions in the spaces provided.

160

Figure 1: 45-degree angle set square1. A manufacturer is developing a package for a
school geometry set.  The set comprises the
following drawing instruments:
� a 180 degree (semi-circular) protractor;
� a 20 cm ruler;
� a 45-degree angle set square (see Figure 1);
� a pencil;
� an eraser.

Table 1 shows the overall dimensions of the
drawing instruments (All dimensions are in
mm unless otherwise stated).  The
incomplete net for the package, which will be
made from thin card is shown in Figure 2.
Drawn on the net is the position of the set
square, above which is the protractor and
then the ruler.  The ends of the package fold
in so that they can be opened and closed
repeatedly.

Table 1: Overall dimensions

112264Eraser
6.56.5175Pencil
3.5Set square
3.530220Ruler
3.567114Protractor

Depth (mm)Breadth (mm)Length (mm)Item
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Figure 2: Incomplete net

[1](a) (i) State the dimension that determines the minimum length of the package, Dimension A.

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

[1]
(ii) State the length of the 45-degree angle set square in the orientation that it is shown on

the net.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

[2](iii) Calculate the minimum breadth of the package, Dimension B.

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

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

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

[2]

[2]

(b) (i) Draw onto Figure 2 to show how the eraser and the pencil would be fitted into the
package.

(ii) Identify the minimum depth of the package, Dimension C.  All working should be
recorded.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(This question continues on the following page)
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(Question 1 continued)

[1]

[3]

(c) (i) Draw onto Figure 2 to complete the net so that it can be made into the package.

(ii) Explain one method by which the package could be produced from the net.

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

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

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

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

2. Wooden toys, e.g. the wooden dolls� house shown in Figure 3, can be manufactured by wasting
timber by cutting and machining followed by abrading to produce suitably-shaped pieces which are
then assembled into the product.

Figure 3: A wooden dolls� house

[Source: http://allwoodtoys.com/]

[2]
(a) Outline one mechanical property of timber that affects the ease with which it can be wasted

by cutting and machining and then abrading.

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

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

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

[2]
(b) Outline one aesthetic characteristic of timber that makes it appropriate for use in the

manufacture of the doll�s house.

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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[1]3. (a) Define lamination.

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

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

[3](b) List three advantages of lamination.

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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SECTION B

Answer one question.  Write your answers on the answer sheets provided.  Write your candidate number on
each answer sheet, and attach them to this examination paper and your cover sheet using the tag provided.

4. A refrigerator-freezer works 24 hours a day to keep foods cold or frozen.  However, they use more energy
than any other appliance in the kitchen - being third in energy use in most homes to house heating/cooling
and water heating.  Figure 4 shows an US energy label for a domestic refrigerator-freezer and Figure 5
shows a refrigerator-freezer.

Figure 5: Refrigerator-freezerFigure 4: US energy label

[Source: http://www.agen.ufl.edu/~fees/pubs/eh232f2.gif]

[1]

[2]

[2]

(a) (i) Define divergent thinking.

(ii) Outline how constructive discontent contributes to the re-design of a
refrigerator-freezer.

(iii) Identify one stage in the re-design process for a refrigerator-freezer where orthographic
drawings would be relevant and state why they would be used.

[2]

[2]

(b) (i) Outline one disadvantage of planned obsolescence to the consumer.

(ii) Outline one way in which the consideration of planned obsolescence would influence
the design specification of a refrigerator-freezer.

[2]

[9]

(c) (i) Describe how fixed costs contribute to the final cost of the refrigerator-freezer.

(ii) Explain three limitations of energy-labelling schemes in comparison to ecolabelling
schemes.
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5. Figure 6 shows a domestic washing machine.  The washing machine is part of a range of washing
machines in which the basic product has been re-designed to include different features, e.g. larger
capacity for family use and the inclusion of a dryer.

Figure 6: Domestic washing machine

[2]

[2]

(a) (i) Describe one way in which a designer might use brainstorming when re-designing a
washing machine.

(ii) List two reasons why a designer might use 2D and 3D freehand drawing in the
development of a new washing machine design.

[1]

[2]

[2]

(b) (i) Define percentile range.

(ii) List two limitations of using data for the 50th percentile adult female in the design of
kitchen appliances.

(iii) Outline one way in which fashion influences the design of kitchen appliances, such as
the washing machine, in terms of the impact they have on the consumption of natural
resources.

[2]

[9]

(c) (i) Outline one way in which industrial robots offer greater flexibility to manufacturing the
range of washing machines.

(ii) Explain three benefits for the washing machine manufacturer of adopting a proactive
environmental policy.

� 7 � M04/470/S(2)+
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6. Safety is a key consideration in the purchase of a car.  Consumers need reliable and accurate comparative
information about safety performance of individual cars.  One set of tests for directly comparing different
cars is Europe�s New Car Assessment Programme (NCAP).  In NCAP�s front impact test the car is driven
into a deformable barrier at 64 kph (see Figure 7).  Readings taken from crash dummies assess the
protection given by the car to front seat occupants (see Figure 8).

Figure 7: NCAP�s front impact test

Figure 8: Crash dummies
Protection

Good

Adequate
Weak
Marginal
Poor

[Source: http://www.euroncap.com/tests.htm]

[2]

[2]

(a) (i) Outline one disadvantage of using a performance test, e.g. the NCAP front impact test,
in the evaluation of car safety.

(ii) Outline one example of where bodily tolerances impact on the collection of data in
relation to ergonomic design of the car.

[1]

[2]

[2]

(b) (i) Define incremental design.

(ii) Outline why the design of cars is a combination of incremental and radical design.

(iii) Outline one advantage of producing physical models of the car to communicate with
consumers.

[2]

[9]

(c) (i) Outline why cars can be considered as being in the mature stage of the product life
cycle.

(ii) Explain three benefits for car manufacturers of adopting the design objectives for green
products in the redesign of cars.
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