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Section A
Answer ALL questions in this section.
You are advised to spend approximately 1 hour on this section.
1

When selecting a material the property of strength can have a considerable influence.
(i)

(ii)

2

Identify and briefly explain the difference between the four elements of
strength.

[2]

Select any two elements identified in part (i) then state one specific metal for
each which best illustrates its characteristics.

[2]

Snap–on casings for mobile phones are manufactured by a process of injection
moulding.
(i)

(ii)

Give two main reasons why injection moulding is the most suitable process for
this product.

[2]

Suggest a suitable material for the injection moulding process.

[1]

(iii) With the aid of an annotated sketch describe the injection moulding process.

3

4

5

[2]

Manufacturers of kitchen and bedroom units use chipboard melamine, plywood and
medium density fibreboard (MDF).
(i)

Briefly distinguish between chipboard melamine, plywood and MDF.

[3]

(ii)

State two main properties of chipboard melamine that makes it suitable for
kitchen worktops.

[1]

In an attempt to generate ideas the designer can use a range of creativity techniques.
(i)

Identify two creativity techniques commonly used by designers.

[1]

(ii)

Briefly outline two main characteristics for each of the two creativity
techniques identified in part (i).

[4]

Culture and social changes can have an influence on the design of products. With
reference to the car, briefly outline one main culture change and one main social
change, and explain how these changes have influenced the design of the car.

[5]

4

6

A company manufacturing injection moulded casings for games consoles have
decided to investigate the use that Information and Communication Technology
(ICT) can make.
For each of the following below briefly discuss how a company uses ICT for:
•
•
•

7

Stock control
Modelling
CAD/CAM.

[8]

In the instructions leaflet for a self-assembly wardrobe, reference was made to the
following terms:
•
•
•
•

BSI for drawing
Factor of safety
Knockdown fitting
Handles and hinges being standard components.

Briefly explain what is meant by these terms.

8

[4]

A potato crisp manufacturer in Northern Ireland is planning to install a fully
automatic system, which will replace the eighty employees currently operating the
packaging lines.
(i)

(ii)

Outline one negative and one positive aspect to the pattern of employment that
would result if the plan was implemented.

[2]

Outline two economic considerations for the employer.

[3]

5

Section B
9

(a)

An LED designed to work at a forward voltage of 2 volts at a current of 20mA
is to be connected to a 12 volt supply is shown in Fig. 9(a).

12V
R

0V
Fig 9(a)

(i)

(ii)

(iii)

(b)

Calculate the value of resistance required to allow the LED to function
safely.

[2]

Choose a practical value for the resistor from the E12 preferred value
series 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82.

[2]

Calculate the power rating of the resistor and then select the most
appropriate rating from those available. Resistors are available in 0.25,
0.5 and 0.75 watt rating.

[2]

A 555 integrated circuit is connected as a monostable as shown in Fig. 9(b).
(i)

Briefly describe the operation of the monostable.

[4]

(ii)

The LED is to be illuminated (ON) for a period ranging from 0.2
seconds to 1.0 second. Calculate the range of variable resistance Ra
when C = 10 µF and given that the LED is illuminated for a period
T = 1.1 × C × Ra seconds.

[4]

6

(c)

It is suggested that the monostable circuit in Fig. 9(b) could be used, as the
basis of a circuit to check a person’s reaction time is less than a certain value.
Reaction time is the period between the observation of LED ‘L’ coming on and
the pressing of a switch. If the person’s reaction time is less than the period T
of the output pulse then another LED is to be illuminated.

7

8
Vcc
Disch

6

Thres

Ra

9V

2

4
Res

555
Out

R

Trig
Gnd
1

C

3

L
0V

Fig. 9(b)

(i)

(ii)

Suggest a logic gate that could be used to detect if a switch is pressed
during the time LED ‘L’ is ON.

[1]

It is required to illuminate an LED after an output occurs from the logic
gate in (b)(i). The LED remains illuminated until a reset switch is
pressed. Show how an RS latch could be incorporated into the circuit to
fulfil these requirements.

[4]

7

10

A circuit for a simple burglar alarm is shown in Fig. 10(a). Switch A (which is in the
closed position) is attached to a window and window frame.

6V

12 V
X
A

60 Ohm

N

Alarm
bell

TR 1

0

0V

Fig. 10(a)

(a)

(b)

(i)

Name the type of switch labelled A.

[1]

(ii)

State the formula for the current gain (hFE) of a transistor.

[1]

(iii)

Calculate the gain (hFE) of the transistor TR 1 if the base current is
5mA and the resistance of the relay coil is 60 ohms.

[2]

(iv)

Explain the operation of the circuit when the window is opened.

[3]

(v)

State the purpose of component X in the circuit.

[1]

To make the alarm in Fig. 10(a) more effective, a latching action is needed.
This can be achieved by replacing the existing relay with a double pole double
throw (DPDT) relay.
Draw the modification to the circuit in order to achieve this latching action.

8

[4]

(c)

A student has designed a logic circuit using four logic gates as shown in
Fig. 10(b).

5V
R1

R2

D
A

SWA

Q

C

B
SWB

E

0V
Fig. 10(b)

(i)

Study the logic circuit in Fig. 10 (b), then copy and complete the truth
table (Fig. 10(c)) in your answer booklet.
A

B

C

D

E

Q

Fig. 10 (c)

(ii)

(iii)

[4]

State one logic gate type that could be used to replace all of the logic
gates used in Fig. 10(b).

[1]

Resistors R1 and R2 on Fig. 10(b) are ‘pull up’ resistors. Briefly
explain what is meant by this term.

[2]

An alternative circuit to that shown in Fig. 10(b) could make use of a programmable
system such as a Peripheral Interface Controller (PIC) to achieve the same function.
(iv)

List two advantages and two disadvantages of using programmable
systems over hard wired systems. (Make four distinctly different points
– do not use the advantage of one as the disadvantage of the other.)

9

[2]

Section C
11

Fig. 11(a) shows various mechanical components assembled for testing.
(a)

Name the mechanical component used at A.

[1]

(b)

State the direction of rotation at G if the motor rotates clockwise.

[1]

(c)

(i)

(d)

Calculate the overall velocity ratio from mechanical component A to the
output at J.

[4]

(ii)

Calculate the speed at output E if the motor rotates at 480 rev/min.

[5]

(iii)

An alternative component assembly to the one outlined in Fig. 11(a) has
an efficiency of 87.5% and a mechanical advantage of 7. Showing all
calculations determine the velocity ratio of the new assembly.

[2]

Pulley J is secured to the shaft using a grub screw. Using an annotated
sketch draw this method of fixing to shafts.

[3]

Name one other method used to fix mechanical components to shafts.

[1]

(i)

(ii)
(e)

Name and sketch an alternative method of transferring rotary motion from
shaft Y to shaft X.

10

[3]

A 50
Teeth

D

Shaft Y
Motor
480 rev/min

C 25
Teeth

B 25
F 20

Teeth

Teeth

E 40

G 60

Teeth

Shaft X

Teeth

J 30mm
Dia

H 60
Teeth

I 90mm
Dia

Fig. 11(a)

11

12

Fig. 12(a) shows an incomplete pneumatic circuit being developed as part of a school
based assignment.
(a)

Name the methods of operating the following three port valves:
(i)

at A

[1]

(ii)

at B

[1]

(b)

What is the logic term given to the function of component D?

(c)

(i)

(ii)

(iii)

(d)

[2]

On the pro forma provided (answer number 12(b)), complete the circuit
to enable the double acting cylinder to outstroke if either A or B is
activated and C.

[7]

Briefly describe what happens if the three port valves A, B and C are
activated at the same time.

[2]

On the pro forma provided (answer 12(b)), complete the circuit to
enable the double acting cylinder to instroke following a full outstroke.

[4]

Fig. 12(c) overleaf shows two components R and S added between the five
port valve and the double acting cylinder to control the speed of the outstroke.
Briefly explain why this arrangement would fail to function properly.

12

[3]

2

4
14

12

5

1

3

A

D

C

B

Fig. 12(a)
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Question No: 12(b)

ADVANCED LEVEL TECHNOLOGY AND DESIGN
Assessment Unit AS 1

Centre Number
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Pro forma answer page
(answer number 12(b))
14

1

2

2

1

Fig 12(c)

15

Section D
Product Design
Answer both questions in this section.
You are advised to spend approximately 1 hour on this section.
13

The ironing board as shown in Fig. 13(a)(A) to Fig. 13(a)(E), is a low cost product
that can be quickly set up for ironing or folded down to aid storage.
(a)

With reference to Fig. 13(a)(A) to Fig. 13(a)(E) on the insert sheet, complete
the following:
(i)

Analyse the ironing board using the following three headings
illustrating the success or otherwise of its design:
• Ergonomics
• Aesthetics
• Marketing constraints

(ii)

You should provide two main aspects in relation to each of the three
points.

[6]

The ironing board has been designed for manufacture on a mass
production basis. The legs and feet of the ironing board have been
made from tubular mild steel welded together. Comment on the
suitability of this material and process employed in the design of the
legs and feet of the ironing board with regard to its mass production.

[3]

QWC

(b)

[1]

With the aid of detailed annotated sketches, using the blank A3 pro forma
answer page (answer number 13(b)), suggest appropriate improvements for
the following:
For your response to 13(b)(i) and (ii), comment on how your changes could be
manufactured.
(i)

(ii)

A design that will enable the user to quickly lock the legs together in
the storage or carrying position (Fig. 13(a)(B)) but will be secured to
the product to prevent it from being lost.

[5]

A design that will enable the user to quickly extend and secure the
length of the legs (at the position shown in Fig. 13(a)(A)).

[5]
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Fig. 13(a)(A)

Fig. 13(a)(B)

Fig. 13(a)(C)

Board frame
Ironing
board in
storage
position
Iron holder

Legs

End profile
of leg

Foot

Curved profile
of board

Fig. 13(a)(D)

Fig. 13(a)(E)

Iron holder

Frame

Guides
Board frame
Pin
Height adjustment bar
17

14

(a)

(b)

(c)

Folded boxboard and Corrugated board are two materials which are used by
designers. Briefly describe the structure and composition of each of these two
materials and justify their use for two different products of your choice.

[4]

Safety and Risk Assessment are important issues for designers and
manufacturers alike. The identification of hazards is accepted as being the first
of the five stages in risk assessment. Outline any other three stages in the
assessment of risk for a product of your choice.

[3]

QWC

[1]

As a designer you are asked to consider the problem of designing an MP3
player or iPod holder suitable for use on a desk top. Suggest using annotated
sketches two possible solutions to this problem. Your answer must include
annotated sketches illustrating the concept of the design showing how safety,
aesthetics and ergonomics have been incorporated.
[2 x 6]

[12]
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Section A
Electronic/Microelectronic Systems
Answer both questions in this section
1

(a)

(b)

The thermistor is a device which is often used as a sensor for the measurement
of temperature. State the principle physical property of the thermistor that is
utilised in temperature measurement. Illustrate your answer with a suitable
sketch.
The thermistor is usually connected in series with a resistor as shown in
Fig. 1(a).
(i)

(ii)

(c)

[4]

Briefly state the purpose of this arrangement of the thermistor and
resistor.

[4]

Find the value of voltage V1 when the thermistor resistance is 5 kΩ at
0oC and 2 kΩ at 10o C.

[4]

The opamp, OA1, in Fig. 1(a) is connected as a difference amplifier having an
output voltage, Vo = (RF/R1)(V1 –V2). The output voltage Vo is to range from
0 V to + 2 V as the temperature goes from 0oC to 10oC. Determine:
(i)

suitable values for R2 and R3

[4]

(ii)

the gain of the difference amplifier

[6]

(iii)

suitable values for RF and R1

[2]

22

(d)

The circuit shown in Fig. 1(b) is now connected to that of Fig. 1(a); the output
Vo of Fig. 1(a) is the input to Fig. 1(b). The purpose of this circuit is to
indicate if the temperature is above or below the reference temperature
determined by the setting of the potentiometer Rv.
(i)

Briefly explain the operation of the circuit.

[6]

(ii)

Deduce which LED is illuminated when the temperature being
measured is above the reference temperature.

[6]

–

+5V
3 kΩ

+10 V
OA2

Vo from

LED 2

Fig 1 (a)

2 kΩ

-10 V

R

LED
R

Vref

0V

Fig 1(b)
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R

Access to a clean room is via three doors A, B and C in succession. The
correct opening of the doors is when any one door or any two adjacent doors
can be open. The incorrect usage is when the outer doors or all three doors are
open. Each door creates a logic ‘1’ signal only when open.

2

A system is to be designed to indicate:
•
•
(a)

(b)

when personnel are entering or leaving the clean room and using the doors
in the correct manner; and
that the doors are being used incorrectly.

(i)

Draw up a truth table to represent each of the conditions stated above.

[8]

(ii)

Deduce the logic expression for each of the conditions.

[6]

(iii)

Minimise each expression.

[6]

(iv)

Draw the logic circuits.

[6]

The system is to be extended by having a circuit, which is triggered when an
incorrect usage of the doors is detected and is to remain in this state until it is
reset. The circuit shown in Fig. 2 could be used for this purpose.
(i)

Briefly describe how the circuit operates.

[6]

(ii)

Show how the circuit could be connected to one of the circuits designed
in part (b).

[5]

S

Q

Q’

R
Fig. 2

(c)

Many industrial applications require a ‘clean room’. Explain why such
a facility might be required and then, using an industry of your choice,
discuss why such a facility might be needed, including its advantages
and disadvantages. Provide a rationale justifying whether or not a clean
room is necessary.

24

[7]

Section B
Pneumatic and Mechanical Systems
Answer both questions in this section.
Fig. 3(a) shows part of a proposed new passenger and luggage conveyor
system to be tested in an airport. The electrical motor rotates at 360 rev/min
and is connected to a gear based transmission system providing a suitable
output on output shaft X to power the conveyor runners.

3

(a)

(b)

Using an annotated sketch, briefly explain what is meant by the following
terms associated with gears:
(i)

Pitch circle diameter

[2]

(ii)

Pitch point

[2]

The gear based transmission system has a garter spring seal to prevent
lubrication escaping onto output shaft X.
(i)

(ii)

(c)

(d)

Lubrication reduces friction and wear. Briefly describe one further
generally unwanted side effect associated with friction in a mechanical
system.

[2]

Using an annotated sketch, briefly outline this type of seal
arrangement.

[6]

In order to ensure a steady flow of passengers, a turnstile, shown in Fig. 3 (b)
is erected at the entrance to the conveyor system. Using an annotated sketch,
name and draw a suitable bearing and housing at H to ensure a smooth turning
operation.

[8]

Fig. 3(c) shows the gear based transmission system in detail.
(i)

(ii)

(iii)

Calculate the overall velocity ratio of the gear based transmission
system.

[6]

One rotation on output shaft X produces a linear movement of 20cms
on the conveyor mat. Calculate the linear distance moved by a
passenger during 20 seconds of operation if the motor rotates at 360
rev/min.

[6]

Calculate the input torque from the motor if output torque available on
auxiliary output shaft Y is 120Nm.

[6]

25
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4

Fig. 4(a) shows a prototype load tipping system to be used on a small lorry. Cylinder
A opens and closes the side door and cylinder B raises the main container body to tip
the contents out and lower it again.
(a)

(b)

(c)

(d)

The lorry shown in Fig. 4(a) uses disc brakes on the front wheels and drum
brakes on the back wheels.
(i)

Briefly explain two main reasons for this braking arrangement.

[4]

(ii)

Using an annotated sketch outline the main features of a typical drum
brake.

[5]

Using an annotated sketch, name and draw a suitable linkage system to
oscillate a windscreen wiper used on the lorry. This system is powered by an
electric motor.

[4]

Fig. 4(b) shows an incomplete circuit intended to pneumatically control the
load tipping system. The proposed sequence required to perform the tipping
operation is A+B+A-B- with A and B instroking after a delay in time.
On the pro forma provided (Answer 4(b)) complete the circuit to perform the
desired sequence.

[10]

During testing it was found that occasionally some of the contents held in the
main container body did not slide out during tipping and remained causing a
blockage. Fig. 4(c) shows a possible method using a cylinder C connected to a
movable inner wall to push out any blocked materials. Fig. 4(d) shows an
incomplete electro-pneumatic circuit to be used to control cylinder C. The
completed circuit is intended to provide a semi-automatic operation.
(i)

(ii)

(e)

On the pro forma provided (Answer 4(d)) complete the electropneumatic circuit to enable the outstroke to be manually operated using
the push-to-make switch.

[6]

On the pro forma provided (Answer 4(d)) complete the electropneumatic circuit to enable the instroke of the piston to be automatic
using the electrical microswitch.

[6]

Evaluate and discuss the safety implications of using a load tipping system.
Your answer should identify the main health and safety hazards and how these
can be minimised for the user.

28

[7]

Main Container
Body

Cylinder B

Cylinder A

Side
Door

Fig. 4 (a)
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5

3

1

Start 3PV

B
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12

5

1

3
Fig. 4(b)
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Movable
Inner Wall
Cylinder C

Main Container
Body
Cylinder B
Cylinder A

Side Door

Fig. 4(c)
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_

+

Push to
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Switch
4

2
14

12

5

1

3

12V

0V

Fig. 4(d)
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Section C
Product design
Answer both questions in this section.

5

Fig. 5(a) shows an outline sketch of a mobile phone to be marketed at the early
teenage school age. Before prototypes were developed a report was compiled
containing research information in support of the need and a gap in the market for
this product.

Fig. 5(a)

(a)

Briefly outline the purpose of market research.

(b)

With reference to four specific examples explain how Market Pull and
Technology Push have influenced the development of mobile phones.

(c)

(d)

(e)

[2]

[8]

The company manufacturing the phone is to carry out an Environmental audit
and a life-cycle assessment.

Briefly explain what is meant by the terms environmental audit and life-cycle
assessment and how these relate to the mobile phone.

[8]

Outline four main ways in which ICT could be used to implement market
research activities and analysis for the specific target audience identified for
this product.

[8]

Briefly outline two main disadvantages associated with the use of postal
questionnaires for market research specifically for the specified target
audience.

[4]

35

(f)

Fig. 5(f) below shows the packaging to be used for the mobile phone. A
removal sleeve is to be designed to promote the product.

Fig. 5(f)

Using the pro forma (answer number 5(f)) provide suitably annotated,
rendered sketches for the design of the graphics for the sleeve to fulfil the
following criteria:
• Appropriate graphics which can relate to and appeal to a teenage target
audience

[5]

• Appropriate text which can relate to and appeal to a teenage target audience

[5]

For your design proposals justify how each will relate to a number of different
social groups.

36

6

(a)

Mobile phone holders as shown in Fig. 6(a)(i) and Fig. 6(a)(ii) come in a
range of sizes, styles and materials. Mobile phone holders are targeted for
in-car users, for holding phones while being charged or simply for shop
display.

Fig. 6(a)(i)

Fig. 6(a)(ii)

When developing a pricing strategy for such products designers need to consider
the elasticity of demand.

Briefly explain what is meant by the term elasticity of demand.
(b)

Outline the pricing strategy that would be adopted for each of the following
stages of the products life cycle:
•
•
•
•

(c)

(d)

[2]

Introduction
Growth
Maturity
Decline

[8]

Explain the characteristics of any three of the five types of consumers who
emerge at each stage of the life cycle of a product.
Describe and fully justify a strategy for promoting an in-car mobile phone
holder.

[6]
[5]
QWC
[4]

(e)

Other electronic devices have received great revitalisation due to the work of
designers such as Trevor Baylis and James Dyson. Briefly outline five main
factors which characterise the work and influence of either designer on product
design.

37

[5]

(f)

Fig. 6(f) below shows a model of a mobile phone holder made by a student. The
three pins of a 240V plug fit through the hole while the phone rests on the surface
while charging takes place.

Data
Part A Made from
acrylic, cut, drilled and
machined to meet
tolerances.
Edges filed and polished
for finish.

Part A

Part B Made from
acrylic, cut, drilled to
meet tolerances.
Edges filed and polished
for finish.
Part B screwed and
glued to part A.

Part C
Part B

Part C Made from
acrylic, cut and
machined. Edges filed
and polished for finish.
Glued to part B.
Fig 6(f)

On the blank pro forma provided (answer number 6(f)) produce suitably
annotated sketches to show how you would change the design of the model to
make it more suitable and viable:
• for batch production
• by reducing the environmental impact
• for packaging by minimizing air space
Your answer should include a justification of your design proposal.
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[10]

Question No: 5(e)

ADVANCED LEVEL TECHNOLOGY AND DESIGN
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2011
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Centre Number
71

Candidate Number

Provide suitably annotated, rendered sketches for the design of the
graphics for the sleeve to fulfil the following criteria:
• Appropriate graphics which can relate to and appeal to a young target
audience
[5]
• Appropriate text which can relate to and appeal to a young target audience
[5]

Pro forma answer page
(answer number 5(e)
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Question No: 6(f)

ADVANCED LEVEL TECHNOLOGY AND DESIGN
Assessment Unit A2 1
2011

Answer Question 6(f)

71

Candidate Number

Produce suitably annotated sketches to show how you would change the design of the model to make it more suitable and viable:
•
•
•

Centre Number

for batch production
by reducing the environmental impact
for packaging by minimizing air space [10]
Data
Part A Made from acrylic, cut,
drilled and machined to meet
tolerances.
Edges filed and polished for finish.
Part B Made from acrylic, cut,
drilled to meet tolerances.
Edges filed and polished for finish.
Part B screwed and glued to part A.
Part C Made from acrylic, cut and
machined.
Edges filed and polished for finish.
Glued to part B.

Pro forma answer page
(answer number 6(f)
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General Marking Instructions
These mark schemes are intended to ensure that the AS/A2 examinations are marked consistently
and fairly. The mark schemes provide examiners with an indication of the nature and range of
candidate responses likely to be worthy of credit. They also set out the criteria which they should
apply in allocating marks to candidates’ responses. The mark schemes should be read in
conjunction with these general marking instructions which apply to all papers.
Quality of candidates’ responses
In marking the examination papers, examiners will be looking for a quality of response reflecting
the level of maturity which may reasonably be expected of 17 and 18 year olds which is the age at
which the majority of candidates sit their AS/A2 examinations.
Flexibility in marking
The mark schemes which accompany the specimen examination papers are not intended to be
totally prescriptive. For many questions, there may be a number of equally legitimate responses
and different methods by which the candidates may achieve good marks. No mark scheme can
cover all the answers which candidates may produce. In the event of unanticipated answers,
examiners are expected to use their professional judgement to assess the validity of answers. If an
answer is particularly problematic, then examiners should seek the guidance of the Supervising
Examiner for the paper concerned.
Positive marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for valid
responses rather than penalising candidates for errors or omissions. Examiners should make use of
the whole of the available mark range for any particular question and be prepared to award full
marks for a response which is as good as might reasonably be expected for 17 and 18 year old
candidates. Conversely, marks should only be awarded for valid responses and not given for an
attempt which is completely incorrect and inappropriate.
Types of mark schemes
Mark schemes for questions which required candidates to respond in extended written form are
marked on the basis of levels of response which take account of the quality of written
communication. These questions are indicated on the cover of the examination paper.
Other questions which require only short answers are marked on a point for point basis with marks
awarded for each valid piece of information provided.
Quality of written communication
Quality of written communication is taken into account in assessing candidates’ responses to all
questions that require them to respond in extended written form. These questions are marked on the
basis of levels of response.
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Levels of response
Questions requiring extended written answers are marked in terms of levels of response. In
deciding which mark within a particular level to award any response, examiners are expected to use
their professional judgement. The following guidance is provided to assist examiners:
Threshold performance: Response which just merits inclusion in the level and should be awarded
a mark at or near the bottom of the range.
Intermediate performance: Response which clearly merits inclusion in the level and should be
awarded a mark at or near the middle of the range.
High performance: Response which fully satisfies the level description and should be awarded a
mark at or near the top of the range.
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Section A
1

(i)

Identification of the four elements as tensile, compressive, torsional
and shear.

(ii)

Typical example:
•
•
•
•

tensile – mild steel, medium and high carbon steel
compressive – cast iron
torsional – medium and high carbon steel
shear – high carbon steel

4×½

[2]

4×½

[2]
[4]

2

(i)

Any two from the following:
•
•
•
•

(ii)

consistently accurate dimension produced
high quality finish
a wide range of complex forms can be produced
fast production method with little waste

2×4

[2]

Any one material from the following:
•
•
•
•

polythene
polystyrene
polypropylene
nylon

[1]

(iii) Suitable sketch of the injection process to include the hopper, screw, heater
and mould.

[1]

Description of the flow of granules in the hopper to the opening of the split
mould.

[1]
[5]

3

(i)

Chipboard melamine – chips of wood mixed with synthetic glue pressed and
sandwiched between a plastic layer.
Plywood – is made up of three or more layers (or veneers) of wood glued
together and arranged so that their grains run in alternative directions.
MDF – fibres of wood mixed with synthetic glue and subjected to very high
pressure and heat.
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[3]

(ii)

Reference to any two of the properties from the following:
•
•
•
•

good aesthetics properties
good strength to weight ratio
good stability properties
available in a range of colours and patterns

2×½

[1]
[4]

4

(i)

Identify any two creativity techniques from the following:
•
•
•

(ii)

brainstorming
attribute analysis or morphological analysis
lateral thinking

[1]

Any two characteristics for brainstorming from the following:
•
•
•

no criticism of any ideas allowed/all ideas welcome
set time provided
group of people used

Any two characteristics for attribute analysis from the following:
•
•
•

tabular form of representation
main characteristics are set out in headings with possible options
produces a large number of possibilities

Any two characteristics for lateral thinking from the following:
•
•
•

looking at things differently
recognise what ideas dominate the design
using chance

[4]
[5]
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5

Typical example:
•
•
•

Culture changes/design influence
Reference to changes in environmental concerns – engine design and fuel use
Reference to changes in safety – internal developments in safety design

[2]

Social changes/design influence:
•
•

Reference to the change of the age group of drivers – a range of physical changes
to the car
Reference to how the car is used – internal developments of the family car or
developments in communications for business or pleasure

[1] mark for clear and coherent explanation using good English grammar.

[2]
[1]
[5]
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6

Stock Control – any two from the following:
•
•
•

recording of stock in and out
automatic recording of material stock level
bar coding indicating information regarding manufacture

[2]

Modelling – any two from the following:
•
•
•

presentation to client
testing/simulation for assembly
virtual reality testing for consumer groups

[2]

CAD/CAM – any two from the following:
•
•
•

various design work using CAD
CAM control of injection moulding process
CAM used for construction of prototypes

[2] marks for a clear and coherent explanation, including good use of English
grammar.

[2]

[2]
[8]

7

BSI for drawing – reference to the drawing conventions used on the leaflet
complying with the standard set by the British Standards Institute.

[1]

Factor of Safety – reference to the safety margin (factor) that the designer has
allowed for in the design above that which the shelf would normally be expected to
carry.

[1]

Knockdown fittings – fittings which are made up of a number of components and are
used as the joining method in order to assemble the wardrobe.

[1]

Standard components – reference to components which are a standard size, use
standard manufacturing processes or standard materials.

[1]
[4]
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8

(i)

Any one negative aspect to the pattern of employment:
•
•

redundancies due to shift in employment structure
reduction in labour force

[1]

Any one positive aspect to the pattern of employment:
•
•
(ii
)

new employment opportunities
opportunities for some to develop new skills

[1]

Any two economic considerations for the employer:
•
•
•
•

redundancy payments
cost for new equipment/technology
cost of training and developing new skills
cost to recruit and advertising

[1] mark for clear and coherent explanation to include good use of English.

[2]
[1]
[5]
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Section B
9

(a)

(b)

(i)

Resistance value = (12 – 2)V/20mA = 500Ω

[2]

(ii)

Select 560 Ω resistor

[2]

(iii)

Power = V × I = 10V × 20 mA = 200 mW. Select 0.25W resistor

[2]

(i)

When pin 2 is held ‘high’ the output is 0V, and the capacitor is
uncharged.
When pin 2 is momentarily grounded the output goes ‘high’ (9V) and
the capacitor commences to charge until voltage at pin.
6 = 9V × 2/3 = 6V. Capacitor is now discharged and pin 3 returns to 0V

[4]

T = 1.1 × C × Ra, so Ra = T/(1.1 × C)
T = 0.2 s; Ra = 0.2/(1.1 × 10-5 ) = 18kΩ
T = 1.0 s; Ra = 1.0/(1.1 × 10-5 ) = 91kΩ

[4]

(i)

An AND gate is a suitable detector

[1]

(ii)

Since the output from the AND gate is a short pulse an SR latch is
needed to detect it and also switch on a LED.

[4]

(ii)

(c)

From pin 3 of
555

AND gate

SR latch
S

From push
switch

Q

R

R
0V
[19]
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10

(a)

(i)

Reed switch

[1]

(ii)

hFE = Ic/Ib

[1]

(iii)

Ic = 12v/40ohm = 200mA
therefore hFE = 200/5 = 40

[2]

(iv)

Window is opened:
•
•
•
•

(v)

switch is opened so voltage at base is low
transistor is therefore switched off
relay is not energised
switch position changes and bell is switched on

[3]

To prevent back emf from damaging TR 1

[1]

(b)
12v

X

Alarm
bell

TR 1

0v

[4]

Fig. 10
(c)

(i)

A
0
0
1
1

B
0
1
0
1

C
1
1
1
0

D
1
1
0
1

E
1
0
1
1

Q
0
1
1
0

[1] mark for each correct column (4 × [1])

[4]

(ii)

Exclusive OR (EXOR)

[1]

(iii)

To ensure a high or logic 1 when the switches are not pressed

[2]

(iv)

Advantages: lower component count, can be easily changed, smaller
PCB.
Disadvantages: still quite expensive, more difficult to fault find
(can be hardware or software problems).
(4 × [½])

[2]
[21]
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Section C
11

(a)

(b)

(c)

Name the type of mechanical component used at A.
Answer = Bevel gear

[1]

State the direction of rotation at G if the motor rotates clockwise.
Answer = Anti-clockwise/different direction

[1]

(i)

Calculate the overall velocity ratio from mechanical component A to the
output at J.
VR = No teeth driven/No teeth driver
25/50 = 1/2
60/20 = 3
30/90 = 1/3
Answer = ½ × 3 × ⅓ = 0.5

(ii)

[4]

Calculate the speed at output E if the motor rotates at 480 rev/min.
VR = No teeth driven/No teeth driver
25/50
40/1
1/2 × 40 = 20
OS=IS/VR
OS=480/20 = 24

(iii)

[5]

An alternative component assembly to the one outlined in Fig. 11 (a)
has an efficiency of 87.5% and a mechanical advantage of 7. Showing
all calculations determine the velocity ratio of the new assembly.
Efficiency = MA/VR × 100%
87.5 = 7/?
Answer = 8

(d)

(i)

(ii)

[2]

Pulley J is secured to the shaft using a grub screw. Using an annotated
sketch draw this method of fixing to shafts.
Suitable annotated sketch of grub screw.
Grub screw

[1]

Housing/
Position

[2]

Name one other method used to fix mechanical components to shafts.
Cotter pin/key and keyway

[1]
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(e)

Name and sketch an alternative method of transferring rotary motion from shaft
X to shaft Y.

Round belt
Sketch of belt
Position

[1]
[1]
[1]

Or other suitable answer
[20]

12

(a)

(b)

(c)

Name the methods of operating the following three port valves:
(i)

at A – Answer = Diaphragm

[1]

(ii)

at B – Answer = Lever set/reset

[1]

What is the logic term given to the function of component D?
Answer = Not gate
(i)

On the pro forma provided (answer No 3(c)(i)), complete the circuit to
enable the double acting cylinder to outstroke if either A or B is
activated and C.
Main air supply A
Main air supply B
Connect A to FCV
Connect B to FCV
FCV
FCV to C

(ii)

[1]
[1]
[1]
[1]
[2]
[1]

Briefly describe what happens if the three port valves A, B and C are
activated at the same time.
A or B also functions as an AND gate.
When all three are activated the air passes from A and B through C and
to the 5Pv.

(iii)

[2]

[2]

On the pro forma provided (answer No 3(c)(i)) complete the circuit to
enable the double acting cylinder to instroke following a full outstroke.
3PV positioned to be activated once DAC positive
Suitable 3PV activation method
3PV connected to 12 port on 5PV
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[2]
[1]
[1]

(d)

Fig. 12(c) shows two components R and S connected between the five port
valve and the double acting cylinder to control the speed of the outstroke.
Briefly explain why this arrangement would fail to function properly.
FCV wrong way around
One cancels the other out
Exhaust air is allowed to flow freely

[1]
[1]
[1]
[20]
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Section D
In all cases, correct alternative responses will be given full credit.
13

(a)

(i)

Analyse the ironing board using the following 3 headings illustrating
the success or otherwise of its design:
• Ergonomics
• Aesthetics
• Marketing constraints
You should provide two main aspects in relation to each of the three
points.
Responses could refer to:
Ergonomics
• The overall size of the work area
• Matches arm span of the user
• Standard size of clothes will fit on the board.
Height
• Suitable for 90% of the population
• Easily adjustable to suit specific user requirements.
Aesthetics
• Use of colour
• Use of texture
• Symmetry, proportion and balance of the design
Marketing constraints
• Limited to domestic use
• Limited to specific group of users
• Limited by life space and style
[1] mark for each response.

[6]
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(ii)

The ironing board has been designed for manufacture on a mass
production basis. The legs and feet of the ironing board have been
made from tubular mild steel welded together.
Comment on the suitability of this material and process employed in the
design of the legs and feet of the ironing board with regard to its mass
production.
Material used is of common form and size and is therefore readily
available. Tubular mild steel is low cost, suitable strength to weight
ratio, suitable for welding.
The process of welding provides an appropriate strong secure and
permanent joint. Pre-cut parts can be held in a jig and can be welded
manually or in an automated process. Combination of these makes it
suitable for the product and mass production.
[1] mark for each response.
[1] mark for clear and coherent explanation using good English
grammar.
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[4]

(b)

With the aid of detailed annotated sketches, using the blank A3 pro forma
answer page (answer number 13(b)), suggest appropriate improvements for the
following:
For your responses to 13(b)(i) and (ii) comment on how your changes could be
manufactured.
(i)

A design that will enable the user to quickly lock the legs together in the
storage or carrying position (Fig. 2) but will be secured to the product to
prevent it from being lost.
Plastic clip swivelling on the leg or pin with light chain attached to
frame.
Response
Detailed annotated sketches representing an
appropriate improvement to the overall design with
relevant manufacturing details.
Both the sketches and annotation are limited. The
ideas represent improvements but lack the finesse
appropriate for the product with limited
manufacturing information.
Vague sketches lacking detail and appropriate
annotation and manufacturing information.
Difficulties in disseminating if the ideas are
appropriate and represent improvements.
Response not worthy of credit.
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Mark
[4]–[5]

[2]–[3]

[0]–[1]

[0]

[5]

(ii)

A design that will enable the user to quickly extend and secure the
length of the legs (at the position shown in Fig. 1(A–A)).
Telescopic arrangement or crutch-like arrangement.
Response
Detailed annotated sketches representing an
appropriate improvement to the overall design with
relevant manufacturing details.
Both the sketches and annotation are limited. The
ideas represent improvements but lack the finesse
appropriate for the product with limited
manufacturing information.
Vague sketches lacking detail and appropriate
annotation and manufacturing information.
Difficulties in disseminating if the ideas are
appropriate and represent improvements.
Response not worthy of credit.

Mark
[4]–[5]

[2]–[3]

[0]–[1]

[0]

[5]
[20]
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14

(a)

Folded boxboard and corrugated board are two materials which are used by
designers. Briefly describe the structure and composition of each of these two
materials and justify their use for two different products of your choice.
• Corrugated board – a paper-based material consisting of a fluted
corrugated sheet and one or two flat linerboards, plus appropriate example.
• Folded boxboard – layers of mechanical pulp sandwiched between layers of
bleached chemical pulp, plus appropriate example.
[2] marks for each response.

(b)

[4]

Safety and risk assessment are important issues for designers and manufacturers
alike. The identification of hazards is accepted as being the first of the five
stages in risk assessment. Outline any other three stages in the assessment of
risk for a product of your choice.
•
•
•
•

Identify who might be harmed and the nature of the harm
Evaluate the risks and decide on control measures
Record findings and implement actions
Set a fixed period for review of risk assessment and update if necessary.

[1] mark for each response.
[1] mark for clear and coherent explanation using good English grammar.
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[4]

(c)

Solution 1:
Response
Detailed annotated sketches incorporating aesthetics,
ergonomics and safety.
Both the sketches and annotation are limited
incorporating aesthetics, ergonomics and safety. The
ideas represent improvements but lack the finesse
appropriate for the product.
Vague sketches lacking detail and appropriate
annotation incorporating aesthetics, ergonomics and
safety. Difficulties in disseminating if the ideas are
appropriate and represent improvements.
Response not worthy of credit.

Mark
[5]–[6]

[3]–[4]

[1]–[2]

[0]

[6]

Solution 2:
Response
Detailed annotated sketches incorporating aesthetics,
ergonomics and safety.
Both the sketches and annotation are limited
incorporating aesthetics, ergonomics and safety. The
ideas represent improvements but lack the finesse
appropriate for the product.
Vague sketches lacking detail and appropriate
annotation incorporating aesthetics, ergonomics and
safety. Difficulties in disseminating if the ideas are
appropriate and represent improvements.
Response not worthy of credit.

Mark
[5]–[6]

[3]–[4]

[1]–[2]

[0]

[6]
[20]
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General Marking Instructions
These mark schemes are intended to ensure that the AS/A2 examinations are marked consistently
and fairly. The mark schemes provide examiners with an indication of the nature and range of
candidate responses likely to be worthy of credit. They also set out the criteria which they should
apply in allocating marks to candidates’ responses. The mark schemes should be read in
conjunction with these general marking instructions which apply to all papers.
Quality of candidates’ responses
In marking the examination papers, examiners will be looking for a quality of response reflecting
the level of maturity which may reasonably be expected of 17- and 18-year-olds which is the age at
which the majority of candidates sit their AS/A2 examinations.
Flexibility in marking
The mark schemes which accompany the specimen examination papers are not intended to be
totally prescriptive. For many questions, there may be a number of equally legitimate responses
and different methods by which the candidates may achieve good marks. No mark scheme can
cover all the answers which candidates may produce. In the event of unanticipated answers,
examiners are expected to use their professional judgement to assess the validity of answers. If an
answer is particularly problematic, then examiners should seek the guidance of the Supervising
Examiner for the paper concerned.
Positive marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for valid
responses rather than penalising candidates for errors or omissions. Examiners should make use of
the whole of the available mark range for any particular question and be prepared to award full
marks for a response which is as good as might reasonably be expected for 17- and 18-year-old
candidates. Conversely, marks should only be awarded for valid responses and not given for an
attempt which is completely incorrect and inappropriate.
Types of mark schemes
Mark schemes for questions which required candidates to respond in extended written form are
marked on the basis of levels of response which take account of the quality of written
communication. These questions are indicated on the cover of the examination paper.
Other questions which require only short answers are marked on a point for point basis with marks
awarded for each valid piece of information provided.
Quality of written communication
Quality of written communication is taken into account in assessing candidates’ responses to all
questions that require them to respond in extended written form.
Levels of response
Questions requiring extended written answers are marked in terms of levels of response. In
deciding which mark within a particular level to award any response, examiners are expected to use
their professional judgement. The following guidance is provided to assist examiners:
66

Threshold performance: Response which just merits inclusion in the level and should be awarded
a mark at or near the bottom of the range.
Intermediate performance: Response which clearly merits inclusion in the level and should be
awarded a mark at or near the middle of the range.
High performance: Response which fully satisfies the level description and should be awarded a
mark at or near the top of the range.
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#

Section A
1

(a)

The principle physical property of the thermistor is its negative resistancetemperature characteristic.

Rth

Temp.
(b)

(i)

(ii)

(c)

(i)

(ii)

(d)

[4]

The variation of Rth with temperature caused V1 to vary, hence the
value of V1 is a measure of temperature.

[4]

At 0oC V1 = (5 × 4)/(4 + 5) = 1.11V
At 10oC V1 = (5 × 4)/(4 + 2) = 3.33V

[4]

At 0oC Vo = 0V, so V2 = V1 hence R3 could be 4 kΩ and R2 could be
5 kΩ, or pairs of resistors in the ratio 4:5.

[4]

Resistors RF and R1 provide the gain of the difference amplifier.
At 10oC Vo = 2V, V2 = 1.11V and V1 = 3.33V.
Hence 2 = (RF/R1)(V1 –V2) = (RF/R1)(2.22) so (RF/R1) = 0.9.

[6]

(iii)

Suitable value of resistance: R1 = 200 kΩ and RF = 180 kΩ.

[2]

(i)

The reference voltage (temperature) Vref is set by the potentiometer Rv.
The opamp OA2 acts as a comparator of the voltages, Vo from Fig. 1
(a) and the voltage Vref. If Vo > Vref then output of comparator is ≈
+10 V and LED 2 is illuminated. When Vo < Vref then LED 1 is
illuminated.

[6]

For this condition Vo > Vref and so output of opamp OA2 is +10V and
hence LED 2 is illuminated.

[6]

(ii)

[36]

68

2

(a)

A

B

C

F1 F2

0

0

0

0

0

0

0

1

1

0

0

1

0

1

0

0

1

1

1

0

1

0

0

1

0

1

0

1

0

1

1

1

0

1

0

1

1

1

0

1

(iii)

BC

C

(i)

Truth Table

[8]

(ii)

Logic Expressions

[6]

C

A

A

A

AC’

BC

BC’

0

1

1

1

1

0

0

1

A’C

A

0

0

0

0

0

1

1

0

AC

B

F1 = AC’+A’C+BC’
or
(F1 = AC’+A’C+A’B)

K-map
for F1

B
F2 = AC

K-map
for F2

Minimised expressions

(iv)

[4]
[2]

A
C
A
F1

F2

C

B

Logic circuits for F1 and F2

[4]
[2]
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(b)

(i)

(ii)

The circuit is a SR latch. Normally S and R are at logic 1 ie SR = 11,
and let Q = 1. When S goes to 0, ie input is SR = 01, output Q goes to
1; when S returns to 1, input is SR = 11, Q remains at 1 until R changes
from 1 to 0. The circuit is now reset. (Q = 0)

[6]

SR latch is connected to output F2 via an inverter. A switch is
connected to R to reset the latch.
From F2

S

Vcc
R

Q

Q’

[5]
(c)

Answer to include the types of industries requiring a clean room, and why they
would need such a room. Types of advantages and disadvantages must be
relevant to, and reflect the type of industry chosen. These may include no
cross contamination from skin, no contact with outside air, security of
materials, costs of room, time in suiting up, working in protective kit.
The answer must also include a rationale that justifies whether or not the room
is necessary.

[5]

[2] marks for a coherent and structured answer which must include good use of
English.

[2]
[44]
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Section B
3

(a)

(b)

Using an annotated sketch, briefly explain what is meant by the following
terms associated with gears:
(i)

Suitable sketch outling the main elements of a Pitch circle diameter.

[2]

(ii)

Suitable sketch outling the main elements of a Pitch point.

[2]

The gear based transmission system has a garter spring seal to prevent
lubrication escaping onto output shaft X.
(i)

(ii)

(c)

Lubrication reduces friction and wear. One further generally unwanted
side effect associated with friction in a mechanical system is heat.
Or other suitable alternative.

[2]

Using an annotated sketch, briefly outline a garter spring seal
arrangement.
Seal

[2]

Garter spring

[2]

Position on shaft

[2]

Using an annotated sketch, name and draw a suitable bearing and housing at H
to ensure a smooth turning operation.
Thrust Bearing

[2]

Bearing Sketch

[2]

Shaft integration

[2]

Housing

[2]
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(d)

(i)

Calculate the overall velocity ratio of the gear based transmission
system.
VR
VR

A-C = 3
D-F = 2

[2]

VR
VR

G-H = 2
J-K = 2

[2]

Total VR 3 × 2 × 2 × 2=24
Answer VR = 24
(ii)

(iii)

[2]

One rotation on output shaft X produces a linear movement of 20cms on
the conveyor. Calculate the linear distance moved by a passenger
during 20 seconds of operation if the motor rotates at 360 rev/min.
Output speed = Input speed × VR
360/24 = 15 rev/min

[2]

5 revs in 20 secs

[2]

5 × 20 = 100cms
Answer = 100cms

[2]

Calculate the input torque from the motor if output torque available on
auxiliary output shaft Y is 120Nm.
VR 3 × 2 = 6

[2]

Output torque = Input torque × VR---120/6 = 20
Answer = 20Nm

[4]
[38]
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4

(a)

The lorry shown in Fig. 4 (a) uses disc brakes on the front wheels and drum
brakes on the back wheels.
(i)

Briefly explain two main reasons for this braking arrangement.
Much of the stopping force is experienced in the front wheels
The Disc brakes are more efficient and effective than drum brakes
Drum brakes are less expensive than disc brakes
Any other suitable answer

(ii)

(b)

[4]

Using an annotated sketch outline the main features of a typical drum
brake.
Outer Drum

[1]

Brake shoes

[2]

Hydraulic/lever/cam operation

[2]

Using an annotated sketch, name and draw a suitable linkage system to
oscillate a windscreen wiper used on the lorry. This system should be powered
by an electrical motor.
Treadle linkage

[2]

Sketch showing rotary to oscillating motion

[2]

Or other suitable alternative
(c)

Fig. 4 (b) shows an incomplete circuit intended to control the system. The
proposed sequence required to perform the tipping operation is A+B+A-Bwith A and B instroking after a delay in time.
On the pro forma provided (Answer 5 (c)) complete the circuit to perform the
desired sequence.
Method of activating B+

[2]

Method of activating A-

[2]

Method of activating B-

[2]

Time delay for A

[2]

Time delay for B

[2]
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(d)

During testing it was found that occasionally some of the contents held in the
main container body did not slide out during tipping and remained causing a
blockage. Fig. 4 (c) shows a possible method using a cylinder C connected to
a movable inner wall to push out any blocked materials. Fig. 4 (d) shows an
incomplete electro-pneumatic circuit to be used to control cylinder C. The
completed circuit is intended to provide a semi-automatic operation.
(i)

On the pro forma provided (Answer 4 (d)) complete the electropneumatic circuit to enable the outstroke to be manually operated.
Connection from 12V and 0V through the push-to-make switch and
connected to the 14 side of the 5PV.
Or other suitable alternative

(ii)

[6]

On the pro forma provided (Answer 4 (d)) complete the electropneumatic circuit to enable the instroke of the piston to be automatic.
Connection from the 12V and 0V through the electrical microswitch
and connected to the 12 side of the 5PV.
Or other suitable alternative

(e)

[6]

Answer to include hazards involved in release of material from system, the
risks associated with raising and lowering of the system, movement of
removing of lorry to remove material, uneven distribution of load in lorry
when tipping, accidental raising or lowering of the system, overloaded system,
fail-safe systems or suitable alternatives. The answer should include an
evaluation of the risk associated with each point and how these can be
minimised.

[5]

[2] marks for a coherent and structured answer which must include good use of
English.

[2]
[42]
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Section C
In all cases, correct alternative responses will be given full credit.
5

(a)

Briefly outline the purpose of market research.
The purpose of market research is to gather or collect information that can be
used to guide or direct a designer when designing a new product, developing
an existing product or preparing a marketing strategy.

(b)

With reference to four specific examples explain how Market Pull and
Technology Push have influenced the development of mobile phones.
(i)

Key factors associated with market pull from the following:
•
•
•
•

(ii)

Changing consumer attitudes can change design priorities
Responding to a changing lifestyle
New products developed from existing ones
Mapping to small groups of customer’s preferences ‘market niche’
e.g. mobile phones from £20 to £300

[4]

Key factors associated with Technology push from the following:
• New technologies make products that were previously impossible
e.g. mobile phones
• New products developed long before the old ones wear out e.g.
computers
• New technology is a way of creating an advantage in the market e.g.
touch screen technology
• New developments in material and processes

(c)

[2]

[4]

Briefly explain what is meant by the terms Environmental Audit and LifeCycle Assessment and how these relate to the mobile phone.
Environment Audit – involves regular and systematic monitoring and review
of performance against the targets laid down by the company in its
environmental policy statement. For example:
• Radiation levels
• Decibel rating
• Disposal
• Transportation to users
Life-Cycle Assessment – is a process for evaluating the environmental impact
of a product from the ‘cradle to the grave’. This involves identifying and
quantifying the energy used, the materials used, any other resources used,
waste released into the environment and the effects on the environment and on
people throughout its life.
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[8]

(d)

Outline four main ways in which ICT could be used to implement market
research activities and analysis for the specific target audience identified for
this product.
Market research activities and analysis:
• Formulation of questionnaires, reports and presentation of information
• On line collection of data/questionnaires through exposure to social
networking sites
• Use of computer modelling on products and analysis
• Computer-aided market analysis (CAMA) collects, analyses and uses this
data to predict the future trends of the market
[2] marks for each response.

(e)

[8]

Briefly outline two main disadvantages associated with the use of postal
questionnaires for market research specifically for the specified target
audience.
Any two main disadvantages from the following:
• Low response rate compared to other methods
• No response if any from this age group
• Data cannot be queried or probed
• Unsure who has completed the questionnaire
[2] marks for each response.

[4]
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(f)

Provide suitably annotated rendered sketches for the design of the graphics for
the sleeve to fulfil the following criteria:
• Appropriate graphics which can relate to and appeal to a teenage target
audience.
Response
Mark
Very appropriate use of graphics representing excellent appeal to
a teenage target audience and justification of social impact.
[4]–[5]
Limited response, information and justification of social impact.
The idea on text represent appeal to a teenage target audience.
Lack of response, information and justification of social impact.
Difficulties in disseminating if the graphics are appropriate and
represent or appeal to a teenage target audience.

[2]–[3]

[0]–[1]

Response not worthy of credit.

[0]

[5]

• Appropriate text which can relate to and appeal to a teenage target
audience.
Response
Mark
Very appropriate use of graphics representing excellent appeal to
a teenage target audience and justification of social impact.
[4]–[5]
Limited response, information and justification of social impact.
The idea on text represent appeal to a teenage target audience.
Lack of response, information and justification of social impact.
Difficulties in disseminating if the graphics are appropriate and
represent or appeal to a teenage target audience.
Response not worthy of credit.

[2]–[3]

[0]–[1]

[0]

[5]
[40]
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6

(a)

Briefly explain what is meant by the term elasticity of demand.
Elasticity of demand is the measure of how much demand for a product
changes with a small change in its price.

(b)

[2]

The pricing strategy that would be adopted for each of the following stages of
the product’s life cycle:
• Introduction – one option is to price the product low to stimulate the
market and penetrate the market. A contrasting strategy is to offer the
product at a high price to reach a smaller target market and create
exclusiveness and quality.
• Growth – keep the price steady in order to encourage new and repeat
purchasers. Or reduce to make the product more competitive or add new
features to give added value for the same price.
• Maturity – price reduction or added value and special price offers might
be used to re-awaken interest in the product.
• Decline – the initial strategy may not result in price reduction but a range
of bundle offers may be in place. The longer the decline the more
opportunity to reduce the price to clear the product ranges to allow for
growth of new models.
[2] marks for each response

(c)

[8]

Explain the characteristics of any three of the five types of consumers who
emerge at each stage of the life cycle of a product.
• Fashion Innovators – adopt a new product first. They are interested in
innovation and unique features. Cost is not a main issue.
• Opinion Leaders – are the next most likely adopters of a product. They
will copy the fashion innovators and change the product into a popular
style. As a result it is produced by more companies and sold at more retail
outlets.
• Masses – at the peak of its popularity a product is adopted by the masses.
The masses are influenced by mass merchandise and a concentrated
advertising strategy.
• Late Adopters – popularity of the product fades and the late adopters enter
the market. They may have been sceptical of the product or possibly still
using an older model or may adopt when they feel that the product
represents value for money.
• Laggards – Slow or very slow to adopt a new product. May decide to
adopt when the product is marked for clearance, they are bargain hunters.
[2] marks for each response

[6]
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(d)

Describe and fully justify a strategy for promoting an in-car mobile phone holder.
Sales promotion – could be a push strategy which would involve incentives for
the wholesaler and retailer to promote the in-car mobile holder. These incentives
may include more profit margins, allowances on advertising, discount on quantity
and in-store promotions and displays to assist sales.
Advertising – this could be done through radio, television and internet sources.
Newspapers and specialists car magazines together with in-store displays could
be used for advertising the product.
Publicity – adverts on television or magazines promoting the product could help.
Press releases and sponsor events could also be used.
Personal selling – the company could use an individual to call with shops and
retailers in order to boost sales.
Exhibition and trade fairs – the company could promote the product by
attending exhibitions or trade fairs across the country at different venues.
[5]
QWC
[4]
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(e)

Other electronic devices have received great revitalisation due to the work of
designers such as Trevor Baylis and James Dyson. Briefly outline five main factors
which characterise the work and influence of either designer on product design.
•
•
•
•

•
•
•

•
•

•

The radio was designed to help stop the spread of aids in the continent of Africa
through a programme of better education.
The clockwork radio did not need a domestic power supply or batteries to power
it and made communications possible even in the most remote towns and
villages.
Trevor Baylis’ work totally changed the lives of many in the developing world
as it provided education and communication via a freeplay media.
Development 1 Freeplay signs a world-wide exclusive co-branding and
distribution agreement with Motorola Inc's Companion Products & Accessories
division to market and distribute a cellphone accessory charger incorporating
the Freeplay self-sufficient energy technology.
Development 2 In August 1999 Freeplay's technology leaps ahead with the
launch of the Freeplay S360 Radio. This compact solar/self-powered radio is
seven times smaller than its predecessor and offers up to 15 hours of playtime.
Dyson’s first invention was the ball barrow. He later developed a new concept
known as the dual cyclone for vacuum cleaners.
James Dyson found out how important it is to have sufficient legal protection
when his concept for an integral telescopic hose, which was one feature on the
DC01 was not properly protected by his patent attorney and is now used on
most upright vacuum cleaners.
It took Dyson 15 years and 5126 prototypes and was turned down by all the big
appliance manufactures before launching the DC01. He spent £700,000 on
worldwide patents to protect his invention.
Dyson also fought and won a nerve wracking five year battle against a giant
American corporation to bring his idea to market. His US rival had copied his
idea and guessed wrongly that Dyson would have neither the resources nor the
will to pursue the matter through the courts.
James Dyson has also developed a new washing machine. The Dyson drums
allow clothes to spread out evenly so that the water does not have to escape
through such a thick layer of clothes. Therefore less drying time is needed after
the wash. The Dyson has a deeper double drum with a larger circumference.
This creates greater centrifugal force for less revolutions, which means that only
1400 spin speed is needed to get the clothes dry.
[5]

[1] mark for each response.
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(f)

On the blank pro forma provided (Answer 6(f)) produce suitably annotated
sketches to show how you would change the design of the model to make it
more suitable and viable:
• for batch production
• by reducing the environmental impact
• for packaging by minimizing air space.
Your answer should include a justification of your design proposal.

Data
Part A Made from acrylic, cut,
drilled and machined to meet
tolerances.
Edges filed and polished for finish.

Data
Entire component would be injection
moulded as a one piece polypropylene
product as shown above-reducing costs,
time taken to manufacture and
environmental footprint by reducing the
amount of materials, specialised drilling
processes, components, assembly and
surface finish techniques required.

Part B Made from acrylic, cut,
drilled to meet tolerances.
Edges filed and polished for finish.
Part B screwed and glued to part
A.

Material thickness could be considerable
reduced as can the profile or shape
resulting in less materials being used.

Part C Made from acrylic, cut and
machined.
Edges filed and polished for finish.
Glued to part B.

By using the design above a greater
number of holders could be packaged and
fitted each other on there side into a
single box thus reducing the amount of
air space in transportation.
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Response
Detailed annotated sketches representing an appropriate
improvement to the overall design.
Both the sketches and annotation are limited. The ideas
represent improvements but lack the finesse appropriate for the
product.
Vague sketches lacking detail and appropriate annotation.
Difficulties in disseminating if the ideas are appropriate and
represent improvements.
Response not worthy of credit.

Mark
[7]–[10]

[4]–[6]

[1]–[3]

[0]
[40]
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