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Option A —Raw Material to Final Product

Al. Figures Al and A2 below show some jewellery. The beads making up the bracelet in Figure Al
are made of ground glass pieces. The beads in Figure A2 are made of hardwood. The beads are
threaded on nylon threads and the clasps are made of stainless steel.

Figure Al: Bracelet made of ground glassbeads Figure A2: Hardwood bead bracelet

€Y [3]
(b) List two characteristics of nylon which make it suitable for threading the beads on to form
the bracelets. [2]
A2. Outline one reason for finishing wood for use in the jewellery. [2]
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A3. Outline one reason why stainless stedl is a suitable material for the manufacture of the clasps. [2]

A4. Discuss the importance of gaining public acceptability in the commercia success of new foods,
e.g. mycoprotein. [6]
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Option B — Microstructures and Macrostructur es

B1l. Figure Bl shows a new type of body armour that incorporates Kevlar® (aramid) fibres. The body
armour is used by police, armed forces and prison staff. Extrafine Kevlar® fibres are woven into a
fabric layer. The layers are then combined with a special resin to produce a laminated fabric. The
fibres absorb and dissipate the energy of penetration by a bullet or a stabbing instrument. Theresin
stops the fibres being pushed apart and the body armour being penetrated (see Figure B2). The
body armour is lighter, more flexible and more comfortable than earlier products and has been
shown to be better in performance tests.

Figure B1: New style body ar mour Figure B2: The laminated fabric showing the
fibresand theresin

(@ Describe the structure of Kevlar® fibres. [2]

(b) List two mechanical properties of Kevlar® fibres that make it suitable for application in the
production of laminated fibre for the body armour. [2]

B2. Describe acovaent bond. [2]
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B3. Explain melting in terms of the behaviour of particlesin a solid. [3]

B4. Explain how grain size can be controlled and modified by the rate of cooling of a madten metal. [6]
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Option C — Appropriate Technologies

Cl. Anincreasing number of countries are creating laws threatening penalties to encourage companies
to design products in more environmentally friendly ways, particularly in relation to waste
management. The laws are called “Extended Producer Responsibility” or “Take-Back” laws and
will force manufacturers or importers to be involved in the disposal of products. Increased recycling
will reduce the total quantity of waste going into landfill sites or being burnt. Producers will be
responsible for taking back and recycling electrical and electronic equipment. Consumers will be
able to return their equipment free of charge.

Figure C1l: Take-Back laws extend producer responsibility throughout product life cycle.

Extension of Producer Responsihility

Downstream:
Upstream: Waste management
Production =

RawA A

M aterialsm-Manufacture,_Distribution _Consumption _Collection  Processing,, Disposal

Extraction
Recycling
[Source: http://www.cpa.most.org.pl/cpb4.html]
(8 Outline oneissue that contributes to the feasibility of recycling. [2]

(b)  Outline how consumer attitudes towards sustainability have created a“ market pull” situation.  [2]

(This question continues on the following page)
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(Question C1 continued)
(c) Explain how Extended Producer Responsibility legislation will contribute to a reduction in
the rate of exploitation of resources. [3]
C2. Listtwo characteristics of an appropriate technology. [2]

C3. Explain two ways in which products can be designed to make them easier to deal with when they
are returned to the company when they are no longer wanted by the purchaser.
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Option D — Food Technology
D1. FigureD1isaphotograph of atomato spoiled by microbial growth. Figure D2 shows a can of tomatoes.

Figure D1: Photograph of rotten tomato Figure D2: Can of tomatoes

(a8 Listtwo factors that influence the ease of microbial spoilage. [2]
(b) Describe how canning extends the safe storage life of tomatoes. [2]
(c) Ouitline how canning of tomatoes influences one organol eptic property of tomatoes. [2]

8804-6206



-9- NO4/4/DESTE/SP3/ENG/TZ0O/XX

D2. Explain oneway in which on-farm processing of food can enhance farm sustainability. [3]

D3. Explain how nutritional requirements and preferred foods change as a person matures into
adulthood. [6]
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Option E — Computer-aided Design, Manufacture and Production

El. Table E1 lists five different mass customization strategies relating to the extent of customer
involvement in the design of the product. In Design to Order the customer is involved in the
design of the product whereas, in Post Delivery modifications are made to the product after
delivery.

BespokeComputerSolutions.com is a computer company which holds a stock of computer
components and maintains aweb site enabling it to develop a computer in response to an individual
customer’ s specification.

A second company, JustForY ourDolls.com, aso runs aweb site on which from a series of menus, a
customer can design a doll with hair colour, eye colour, etc. of the customer’s choice. The
appropriate components are produced and the doll assembled, packaged and delivered.

Table E1: Mass Customization Strategies

Strategy Description

Post Delivery Products are stocked at retail outlets. The design of the product
facilitates customer involvement and modifications after delivery.

Deliver to Order Products are assembled and stocked. The product is then packaged
and distributed in response to individual customer delivery
requirements.

Assemble to Order A database of raw materia and components held in stock is
maintained. Assembly of the product commences once an order is
placed.

Fabricate to Order The manufacturer holds only raw materials inventory. The company

responds to individual customer requirements which enable product
customization prior to assembly.

Design to Order No inventory isheld. The customer isinvolved at the design stage.

(@ Identify which mass customization strategy is being used by BespokeComputerSolutions.com. [2]

(b) Identify which mass customization strategy is being used by JustForY ourDalls.com. [2]

(This question continues on the following page)
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(Question E1 continued)

(c) Explain how mass customization transforms the relationship between the manufacturer and
the consumer. [3]

E2. Outline oneway in which virtual reality would help consumers using JustForY ourDolls.com. [2]

E3. Explan one advantage and one disadvantage of Just-in-time (JT) for
BespokeComputer Sol utions.com. [6]
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Option F —Invention, Innovation and Design

F1. FigureF1 shows the prototype for a new refrigerator-computer that contains a computer and has a
computer display screen mounted in itsdoor. The display screen uses touch screen technology. As
well as standard computer programmes, the computer runs a database on which the user can
maintain a record of the refrigerator contents including the sell-by dates and consume-by dates of

each item.

Figure F1: Refrigerator-computer

(@) Outline one reason why the refrigerator-computer in Figure F1 is likely to have been
developed by ateam of designers rather than alone inventor. [2]

(b) List two factors that might result in the refrigerator-computer in Figure F1 failing to reach
the market place. [2]

(This question continues on the following page)
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(Question F1 continued)

(c) Explain why it would be difficult to determine whether market pull or technology push was
the impetus for the design of the refrigerator-computer in Figure F1. [3]

F2. Outline one benefit of adopting a pioneering corporate strategy for the company introducing the
refrigerator-computer. [2]

F3. Explain two criteriarelevant to a proactive environmental policy for the refrigerator manufacturing
company. [6]
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Option G —Health by Design

G1. Figure G1 shows a cross-section of the human eye receiving light from a distant object.

(@ Define hypermetropia. [1]

(b) Annotate Figure G1 to show what happens to the light from a distant object in [1]
hypermetropia

(c) Describe how hypermetropia can be corrected with a spectacle lens. [2]

(This question continues on the following page)
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(Question G1 continued)

(d) Explain how spectacle wearers have benefited from the development of high refractive index
glasses. [3]

G2. Outline one situation in which designers can benefit from adopting a user-centred design strategy. [2]

G3. Discuss the significance of both the concepts of planned obsolescence and of reuse in the context
of hearing aids. [6]
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Option H — Electronic Products

H1. Figure H1 shows the performance  Figure H1: Performance characteristics

characteristics of athermistor. of athermistor
Figure H2 is the incomplete 35 1
circuit for a fish tank heater. The 30
heater which is required to turn on o
to heat the water when the % 20
temperature fallsbelow 25°C. % 18
.% 5
m 0 T T T T |
0O 10 20 30 40 50
Temperature (°C)

Figure H2: Incomplete circuit for afish tank heater
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(@ Annotate Figure H2 to explain how you would complete the circuit using a thermistor and a
fixed value resistor (do not select a value for the resistor at this point) so that it operates as a
comparator circuit and the fish tank heater would turn on when the temperature of the water
islessthan 25°C. [3]

(b) Identify a value for the fixed value resistor so that the circuit operates to turn the fish tank
heater on at temperatures below 25°C. [2]

(This question continues on the following page)
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(Question H1 continued)

(c) Outline one advantage of using a variable resistor in place of a fixed value resistor in the

development of the comparator circuit. [2]
H2. Listtwo semiconductor materials. [2]
H3. Explain the effects of overdamping and underdamping for the fish tank heater. [6]
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