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Introduction

CCEA is committed to providing a comprehensive and innovative support package for
all teachers and learners. This document has been designed to exemplify examination
performance and to support you in the teaching of CCEA GCE AS Technology and Design.
It contains examples of candidates’ responses from the 2009 series of AS examinations. Each
candidate response carries a commentary by a senior examiner.
Please note that some reponses may be omitted from this document due to copyright
restrictions.
I hope you find this support useful in your teaching.
For further details of our support package, please visit our website at www.ccea.org.uk .
Best wishes

Amanda Swann
Sector Leader
E-mail		
Telephone

aswann@ccea.org.uk
028 9026 1200 (ext: 2100)
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Assessment Unit AS 1 (AV111) Sections A and B

Exemplification of Grade A and Grade E Responses
This section contains:
Unit AS 1: Question Paper
Unit AS 1: Grade A Response
Commentary
Unit AS 1: Grade E Response (omitted)
Commentary (omitted)
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ADVANCED SUBSIDIARY (AS)
General Certificate of Education
2009

Technology and Design
Assessment Unit AS 1
Product Design and
Systems and Control

AV111

assessing

[AV111]
WEDNESDAY 27 MAY, MORNING

TIME
2 hours.
INSTRUCTIONS TO CANDIDATES
Write your Centre Number and Candidate Number on the Answer Booklet provided and on the
A3 pro forma answer page provided.
Answer all eight questions in Section A and both questions in EITHER Section B OR
Section C.
An A3 pro forma is provided for Question 12((b), (c), (d), and (e)).
At the conclusion of the examination, attach the A3 pro forma answer page securely to the
Answer Booklet with the treasury tag supplied.
INFORMATION FOR CANDIDATES
The total mark for this paper is 80, including a maximum of 4 marks for quality of written
communication.
Marks for quality of written communication will be awarded for questions 7(ii), 8(ii), 9(iv),
10(a)(ii), 11(a)(v) and 12(f).
Figures in brackets printed down the right-hand side of pages indicate the marks awarded to
each question or part question.
All questions do not carry equal weighting.
4971.03R
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Section A
Product Design and Practice
Answer all questions in this section.
You are advised to spend approximately 1 hour on this section.

1

2

3

The mechanical properties of a material can greatly influence selection.
(i) Briefly explain what is meant by the term mechanical properties.

[2]

(ii) Briefly explain what is meant by the terms toughness and hardness.

[2]

Beech and ash are materials widely used for domestic products.
(i) Give two main reasons why beech is used for kitchen utensils.

[2]

(ii) Give two main reasons why ash is used for garden tool handles.

[2]

(iii) Stains and oils are common finishes applied to wood.
Briefly explain the main purpose of stains and the main purpose of oils.

[2]

Cases for electric hand tools like drills, jig-saws and sanders can be manufactured using
metal by the process of pressure die casting.
(i) Give two main reasons why pressure die casting is the most suitable process for the
manufacture of these products.
[2]

4

(ii) With the aid of an annotated sketch, describe the pressure die casting process.

[3]

(i) Distinguish between thermoplastic and thermosetting plastics.

[1]

(ii) Give one main reason why:
●
●
●
●

4971.03R

Acrylic is used for illuminated signs
Nylon is used for gear wheels
Polyvinyl chloride (PVC) is used for drain pipes and guttering
Polythene is used for detergent bottles.
2
10

[4]
[Turn over

5

Riveting, and knock down fittings are used to join materials.
With the aid of annotated sketches, briefly describe how each of these is used to join
materials.

6

[4]

Computers are widely used in the design and manufacture of products.
(i) Briefly outline two main advantages associated with the use of Computer Aided
Design (CAD).

[2]

(ii) Briefly outline two main advantages associated with the use of Computer Aided
Manufacture (CAM).

[2]

(iii) Briefly explain what is meant by the term Computer Integrated Manufacture (CIM). [1]

7

One-off, batch and mass are terms associated with manufacturing production.
(i) Briefly compare the level of skill required by the workforce for one-off and mass
production.

[1]

(ii) Outline one main characteristic other than the skill level of the workforce associated
with one-off, batch and mass.
[4]

8

Proportion and colour are two aspects of aesthetics that the designer needs to consider.
(i) Briefly explain what is meant by the term proportion and give one main reason
why it is an important consideration for the designer.

[2]

(ii) Outline three different ways that colours may be used in products in order to improve
aesthetic appeal.
[4]

4971.03R
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Section B
Electronic and Microelectronic Control Systems
Answer both questions in this section.
You are advised to spend approximately 1 hour on this section.

9

The circuit shown in Fig. 9 has been designed to indicate if a security door in a building
has been opened.
R1

6V

X
10 kΩ

1 MΩ
0V
Fig. 9

(i) State two general safety features that can be incorporated into electronic circuits and
explain how these features improve safety.
[4]
(ii) Name component X shown in Fig. 9.

[1]

(iii) Suggest a suitable type of switch that could be used to detect the movement of a door.
[1]
(iv) The resistors shown in Fig. 9 have been selected from the E12 series. Explain
what is meant by the term E12 series.

[3]

(v) Calculate the power dissipated by the resistor R1 in Fig. 9 if the current flowing in the
LED is 10 mA and the LED forward voltage is 2 V. (Assume that there is no voltage
drop across component X).
[3]
(vi) Using a labelled circuit diagram, show how the circuit in Fig. 9 could be reset if the
LED has been switched on.
[2]
(vii) The circuit shown in Fig. 9 is to be replaced by one using an SR flip flop.
(a) Draw a circuit diagram of an SR flip flop.

[2]

(b) Add components to the SR flip flop and explain how it could be used to indicate if
the security door was last opened from the inside or outside.
[4]
4971.03R
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10 (a) Fig. 10(a) shows part of a light sensing circuit.
9V
R3
22 k7

–

VR1
100 k7

+
LDR

V1

Z
+

V2

0V

–9 V
Fig. 10(a)

(i) Calculate the voltage V2 when the variable resistor VR1 on Fig. 10(a) is
adjusted to its mid position.

[2]

(ii) Explain the function of component Z in the circuit shown in Fig. 10(a).

[3]

(iii) The resistance of the LDR in Fig. 10(a) varies between 100 kΩ in a low light level
and 10 kΩ in a high light level. Calculate the voltage range of V1 between low and
high light levels.
[4]
(iv) State whether the buzzer in Fig. 10(a) will be turned on or off when the light level
is high and justify your answer. Assume VR1 is adjusted to its mid position.
[3]

4971.03R
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(b) The following two modifications have been suggested for a basic temperature alarm
circuit shown in Fig. 10(b).
●
●

Replacing TR1 with a darlington pair
Providing a latching action when the alarm is activated.

6V

24 V
SPST Relay

Alarm
–0t

TR1

0V

0V
Fig. 10(b)

4971.03R

(i) State one reason why darlington pairs are used.

[1]

(ii) Show with the aid of a diagram how transistors are arranged in a
darlington pair.

[3]

(iii) Explain with the aid of a diagram how a latching action can be achieved
using a double pole double throw (DPDT) relay.

[4]

6
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Section C
Mechanical and Pneumatic Control Systems
Answer both questions in this section.
You are advised to spend approximately 1 hour on this section.
11 (a) Fig. 11(a) opposite shows part of a moving belt and attached gear/pulley system as
used in industry.

4971.03R

(i) Vee, round and flat belts are commonly used with pulleys. Name one other
common belt type.

[1]

(ii) State the direction of rotation of pulley G if gear A rotates in a clockwise
direction.

[1]

(iii) Calculate the velocity ratio between gear A and pulley G.

[3]

(iv) Calculate the distance moved by block P each second if pulley D rotates at
10 rev/min. Roller H has a diameter of 50 mm and assume π = 3.14.

[3]

(v) Shaft Z is to be connected to a crank and slider. Using an annotated sketch,
draw a typical crank and slider mechanism and explain how it would be
attached to shaft Z.

[4]

8
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Moving
belt
Block P

Fig. 11(a)

D Diameter 100 mm

Shaft Z

C 48 Teeth

B 25 Teeth

Roller H

Motor
attached
to shaft

A 48 Teeth

F Diameter 60 mm

E Diameter 80 mm

G Diameter 60 mm

(b) Fig. 11(b) shows part of a prototype lifting system used to move heavy industrial
components.
(i) Calculate the effort required of the lifting system if the load is 200 N and the
mechanical advantage is 1.25.

[2]

(ii) The velocity ratio is 3:2 and the effort moves 1.2 m. Calculate the distance
moved by the load.

[3]

(iii) Calculate the efficiency of the simple lifting system.

[3]

1.2 m

Effort

Load
200 N

Fig. 11(b)

4971.03R
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12 Fig. 12 opposite shows part of an incomplete pneumatic system.
(a) (i) Name the activation method at C.

[1]

(ii) Name the activation method at X.

[1]

(b) On the pro forma provided (answer number 12(b), (c), (d) + (e)), complete the
circuit enabling the double acting cylinder D1 to go negative following a delay
in time after A is activated.

[3]

(c) On the pro forma provided (answer number 12(b), (c), (d) + (e)), complete the
circuit enabling a combined activation at B and C or D to outstroke the double
acting cylinder D1.

[5]

(d) As a safety measure it is intended that a NOT logic function is to be incorporated to
prevent the double acting cylinders outstroking or instroking unnecessarily. On the pro
forma provided (answer number 12(b), (c), (d) + (e)), complete the circuit to include
the safety measure.
[3]

(e) On the pro forma provided (answer number 12(b), (c), (d) + (e)), complete the circuit
enabling a second double acting cylinder D2 to be added which goes positive as D1
goes negative.
[2]

(f) The double acting cylinder is supplied with an air pressure of 0.4 N/mm2, has a
piston diameter of 80 mm and a piston rod diameter of 6 mm. Calculate the force
produced by the cylinder during the instroke and explain why it would be different
from the force produced during the outstroke. Please assume π = 3.14.

4971.03R
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D1

4

2

12

A

14

5

X

3
1

B
D

C

Fig. 12

THIS IS THE END OF THE QUESTION PAPER

4971.03R
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Commentary on grade A response for Assessment Unit AS 1 Sections A
and B
Section A
Question 1
(i) Reference is made to the material’s reaction to tension, compression
and bending forces and malleability is mentioned without clearly stating the
nature of mechanical properties.
1 mark awarded.
(ii) The response has been awarded full marks because the answer is accurate and
clear.
Both properties are clearly explained.
2 marks awarded.
Question 2
(i) Whilst these points are correct regarding beech as a wood, they are not the main
reasons as to why it is used in this application.
½ mark awarded.
(ii) One of the reasons given here is not a main reason for the use of ash in this
application i.e. “smooth textured” but the second is correct.
1 ½ marks awarded.
(iii) The answer on stains is correct but the answer on oils is incorrect.
1 mark awarded.
Question 3
(i) Both reasons given are main reasons as to why the technique is used.
2 marks awarded.
(ii) The sketch is inappropriate but the annotation goes some way towards describing
the process with a degree of accuracy.
1 mark awarded.
Question 4
(i) The answer provides a clear response distinguishing between the two forms of
plastic.
1 mark awarded.
(ii) bullet point 1 – acrylic will withstand a degree of heat but is not a thermosetting
plastic, however, it does have aesthetic appeal.
1 mark awarded.
bullet point 2 – the answer given is accurate and correct.
1 mark awarded.
bullet point 3 - the answer given is accurate and correct.
1 mark awarded.
bullet point 4 - the answer given is accurate and correct.
1 mark awarded.
Question 5
The description of the riveting process is quite clear and accurate but the sketch does not
convey a clear image of the technique.
1 mark awarded.
36
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There is no attempt to answer the question on knock down fittings.
0 marks awarded.
Question 6
(i) Both advantages provided are accurate and correct.
2 marks awarded.
(ii) Both advantages provided are accurate and correct.
2 marks awarded.
(iii) The explanation provided is accurate and correct.
1 mark awarded.
Question 7
(i) The response provided does not accurately compare the level of skill required by
the workforce in the two types of manufacture.
0 marks awarded.
(ii) Each response provides an accurate characteristic other than skill level of the
three methods of production.
3 marks awarded.
The response to the question is clear and coherent and uses good English
grammar.
1 QWC mark awarded.
Question 8
(i) The explanation of the term and its importance is accurate and correct.
2 marks awarded.
(ii) The candidate has provided three appropriate and suitable ways in which colour
can be used in order to improve aesthetic appeal.
3 marks awarded.
The response to the question is clear and coherent and uses good English grammar.
1 QWC mark awarded.

Section B
Question 9
(i) The response has quoted methods which are normally used in electronic circuits
as safety features. Cut off switches are normally used with machinery and diodes
as a protective measure.
0 marks awarded.
(ii) The answer is incorrect.
0 marks awarded.
(iii) This type of switch could be used in this application.
1 mark awarded.
(iv) The answer goes some way towards describing the E12 series without
mentioning the number of values per decade.
1 mark awarded.
The explanation is clear and coherent and uses good English grammar.
1 QWC mark awarded.
(v) The calculation and answer are correct.
3 marks awarded.
(vi) The switch arrangement is suitable.
2 marks awarded.
37
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(vii)(a)The drawing of an S-R flip flop is correct.
2 marks awarded.
(b) The additional components are not correct e.g. this arrangement allows the
disallowed condition S=R=0 to appear at the inputs of the flip flop, however
their addition and subsequent explanation deserves credit.
2 marks awarded.
Question 10
(a)(i) The calculation and answer are correct.
2 marks awarded.
(ii) The response provides a brief explanation of the function of the op-amp.
2 marks awarded.
The explanation is clear and coherent and uses good English grammar.
1 QWC mark awarded.
(iii) Both calculations and answers are correct.
4 marks awarded.
(iv) The response is incorrect.
0 marks awarded.
(b)(i) The response is incorrect.
0 marks awarded.
(ii) The diagram is correct.
3 marks awarded.
(iii) The diagram and explanation are both clear and correct.
4 marks awarded.
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Unit AS 1 Sections A and B:
Grade E Response
(Omitted)
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Unit AS 1 Sections A and B:
Grade E Commentary
(Omitted)
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Assessment Unit AS 1 (AV111) Sections A and C

Exemplification of Grade A and Grade E Responses
This section contains:
Unit AS 1: Grade A Response
Commentary
Unit AS 1: Grade E Response
Commentary
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Unit AS 1 Sections A and C:
Grade A Response
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Unit AS 1 Sections A and C:
Grade A Commentary
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Commentary on grade A response for Assessment Unit AS 1 Sections A
and C
Section A
Question 4
(i) The response is correct.
1 mark awarded.
(ii) bullet point 1: The response is correct.
1 mark awarded.
bullet point 2: The response is correct.
1 mark awarded.
bullet point 3: The response is correct.
1 mark awarded.
bullet point 4: The response is correct.
1 mark awarded.
Question 5
The diagrams and annotation for riveting provide a clear explanation of the technique. The
second response for knock down fittings describes a technique for joining materials but does
not provide a clear description of what knock down fittings generally means.
3 marks awarded.
Question 6
(i) Both responses are appropriate.
2 marks awarded.
(ii) Both responses are appropriate.
2 marks awarded.
(iii) There is no response to this question.
0 marks awarded.

Section C

Question 11
(a) (i) The response is correct.
1 mark awarded.
(ii) The response is correct.
1 mark awarded.
(iii) There has been an attempt to answer the question in the correct manner but
		there is a numerical error in one of the combinations.
1 ½ marks awarded.
(iv) The calculation is well presented, logical and leads to the correct answer.
3 marks awarded.
(v) The sketch and description of the crank and slider and its connection to the shaft
		Z are appropriate.
3 marks awarded.
The response to the question is clear and coherent and uses good English
grammar.
1 QWC mark awarded.
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(b)(i) The calculation is well presented, logical and leads to the correct answer.
2 marks awarded.
(ii) The equation used for the calculation is incorrect and the subsequent answer is
wrong.
0 marks awarded.
(iii) The calculation is well presented, logical and leads to the correct answer.
3 marks awarded.
Question 12
(a)(i) The answer is correct.
1 mark awarded.
(ii) The phrase used does not specifically mention the words pilot or signal but the
response has obviously identified the mode of activation correctly, so credit is
awarded.
1 mark awarded.
(b) The response does not include a method of flow restriction. The piping is in the correct
location and a reservoir is used, so credit is awarded although not full marks.
2 marks awarded.
(c) The response shows a circuit which goes some way towards solving the problem.
The piping is correct although symbolically not so and the symbol for the
shuttle valve is also incorrect.
4 marks awarded.
(d) There is no attempt to answer this question.
0 marks awarded.
(e) The response is a partial attempt at a solution to the problem.
1 mark awarded.
(f) The calculation is presented logically and leads to a correct answer. The explanation for
the difference in force is correct.
4 marks awarded.
The response to the question is clear and coherent and uses good English grammar.
1 QWC mark awarded.
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Unit AS 1 Sections A and C:
Grade E Response
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Unit AS 1 Sections A and C:
Grade E Commentary
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Commentary on grade E response for Assessment Unit AS 1 sections A
and C
Section A
Question 2
(i) Both reasons provided for the use of beech in this application are appropriate.
2 marks awarded.
(ii) Some credit has been awarded for the reference to durability but the use of ash in
this application is not necessarily associated with its aesthetic appeal.
½ mark awarded.
(iii) This response clearly states the reasons for the use of stains and oils.
2 marks awarded.
Question 6
(i) The response is correct but the second point is essentially a repeat of the first.
1 mark awarded.
(ii) Again the first response is appropriate but the second is essentially a repeat of a
similar point.
1 mark awarded.
(iii) This response is inappropriate.
0 marks awarded.
Question 7
(i) The response clearly explains the difference in skill level between the two types
of production.
1 mark awarded.
(ii) The responses for mass and one off production are clear and appropriate but the
response for batch does not distinguish that type of production from the other
two.
2 marks awarded.
The response to the question is clear and coherent and uses good English
grammar.
1 QWC mark awarded.
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Mark Schemes for:
•
Unit AS 1
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Published Mark Scheme for
GCE AS Technology and Design
Summer 2009

Issued: October 2009
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NORTHERN IRELAND GENERAL CERTIFICATE OF SECONDARY EDUCATION (GCSE)
AND NORTHERN IRELAND GENERAL CERTIFICATE OF EDUCATION (GCE)
MARK SCHEMES (2009)
Foreword
Introduction
Mark Schemes are published to assist teachers and students in their preparation for examinations. Through the mark schemes teachers and students will be able to see what
examiners are looking for in response to questions and exactly where the marks have been
awarded. The publishing of the mark schemes may help to show that examiners are not
concerned about nding out what a student does not know but rather with rewarding students for what they do know.
The Purpose of Mark Schemes
Examination papers are set and revised by teams of examiners and revisers appointed by
the Council. The teams of examiners and revisers include experienced teachers who are
familiar with the level and standards expected of 16- and 18-year-old students in schools
and colleges. The job of the examiners is to set the questions and the mark schemes; and
the job of the revisers is to review the questions and mark schemes commenting on a large
range of issues about which they must be satised before the question papers and mark
schemes are nalised.
The questions and the mark schemes are developed in association with each other so that
the issues of differentiation and positive achievement can be addressed right from the start.
Mark schemes therefore are regarded as a part of an integral process which begins with the
setting of questions and ends with the marking of the examination.
The main purpose of the mark scheme is to provide a uniform basis for the marking process so that all the markers are following exactly the same instructions and making the same
judgements in so far as this is possible. Before marking begins a standardising meeting is
held where all the markers are briefed using the mark scheme and samples of the students’
work in the form of scripts. Consideration is also given at this stage to any comments on the
operational papers received from teachers and their organisations. During this meeting, and
up to and including the end of the marking, there is provision for amendments to be made to
the mark scheme. What is published represents this nal form of the mark scheme.
It is important to recognise that in some cases there may well be other correct responses
which are equally acceptable to those published: the mark scheme can only cover those
responses which emerged in the examination. There may also be instances where certain judgements may have to be left to the experience of the examiner, for example, where
there is no absolute correct response – all teachers will be familiar with making such judgements.
The Council hopes that the mark schemes will be viewed and used in a constructive way as
a further support to the teaching and learning processes.
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In all cases suitable alternative responses will be given full credit

AVAILABLE
MARKS

Section A
1

(i) Mechanical properties refers to how a material reacts when subjected
to forces, e.g. strength, hardness etc.
[2]
(ii) Toughness – the measure of how much energy is required to break a
material.
[1]
Hardness – is a measure of a material’s ability to withstand being
scratched, cut or indented.

2

[1]

4

(i) Any two main reasons why beech is used for kitchen utensils from the
following:
● No taste
● Heat resistant
● No odour
● Insulator
● Tough and quite hard
● Durable
● Resistant to water
● Light weight.
[2]
(ii) Any two main reasons why ash is used for garden tool handles from
the following:
● Tough and flexible
● Good resistance to shock
● Stable material
● Easily machined.
[2]
(iii) Stains change the colour of the wood whilst leaving the grain still
visible. They do not provide protection against moisture. Oils provide a
water-resistant, non-gloss finish.
[2]

3

6

Cases for electric hand tools like drills, jig-saws and sanders can be
manufactured by the process of pressure die casting.
(i) Any two main reasons why pressure die casting is used from the
following:
● Can be mass produced
● Fast production method
● Can produce complex precision parts
● Products have a high quality finish requiring little finishing.

[2]

(ii) Annotated sketch describing the pressure die casting process.
This will involve molten metal forced into a cavity between dies under
high pressure. After injection the pressure continues for a short time to
allow the metal to solidify. The die blocks open and the component is
ejected. Sketch [2], annotation [1]
[3]

22
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5

[Turn over

4

(i) Thermoplastic can be softened and returned to a workable plastic.
Thermosetting cannot be re-melted.
[1]

AVAILABLE
MARKS

(ii) Any one main reason why acrylic is used for illuminated signs from
the following:
● Can be glass-like transparency or be opaque
● It can be coloured with pigments.
[1]
Any one main reason why nylon is used for gear wheels from the
following:
● Self lubricating material
● Good resistance to wear.

[1]

Any one main reason why polyvinyl chloride (PVC) is used for drain
pipes and guttering from the following:
● Hard wearing material
● Suitable for the extrusion process.
[1]
Any one main reason why polythene is used for detergent bottles from
the following:
● Resistant to chemical attack
● Strong, and quite a tough plastic
● Suitable for blow moulding.
[1]
5

Riveting – annotated sketch showing the trapping together of two pieces of
metal to be joined using rivets of the same material.
[2]
Knock down fittings – annotated sketch showing blocks or brackets
assembled with screws using screwdriver or allen keys.

6

5

[2]

4

(i) Any two main advantages associated with the use of Computer Aided
Design (CAD) from the following:
● Can be stored, edited and copied easily
● Can be easily viewed in 3D
● Contains a wide range of additional features, e.g. layers
● Can be used for testing.
[2]
(ii) Any two main advantages associated with the use of Computer Aided
Manufacture (CAM), (CAD) from the following:
● Modifications can be made without expensive retooling costs
● Repeat jobs can be quickly downloaded
● Can save time and labour and reduce errors.
[2]
(iii) Integration of computer with stock control, purchasing
order, CAD and CAM throughout the company.

33
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[1]

5

7

(i) One-off requires high skill level while mass production uses
specialised equipment doing repetitive tasks and as a result requires
little or no skill level.
[1]
(ii) Any one main characteristic associated with one-off from the
following:
● small numbers of items produced
● can be tailored to meet individual client’s requirements
● high unit cost.

AVAILABLE
MARKS

[1]

Any one main characteristic associated with batch from the following:
● batches of items produced at one time
● good flexibility in order to meet individual client requirements
● cheaper unit cost compared to one-off.
[1]
Any one main characteristic associated with mass from the following:
● continuous or very large number of items produced
● assembly line production used
● only small or little variation to meet client requirements can be
achieved
● cheaper unit cost compared to the other two methods.
[1]

8

mark for clear and coherent explanation using good English
grammar.

[1]

(i) Proportion – when the relative size and arrangement of parts of a
product or design “look right” it is said to be in proportion.

[1]

Any one main reason why it is an important consideration for the
designer from the following:
● To ensure that people will like the product
● To give the product the opportunity of being successful
● To ensure ergonomic appeal.

[1]

5

(ii) Any three different ways that colour may be used in products in order
to improve aesthetic appeal from the following:
● Contrasting and harmonious colour use
● Tonal colours
● Colour association
● Warm and cold colour use.
[3]
mark for clear and coherent explanation using good English
grammar.

44
76

[1]

6

[Turn over

Section B
9

AVAILABLE
MARKS

(i) State two safety features – including a fuse on the power supply – to
prevent fire hazard in the event of a short circuit. A thermal cutout
switch to prevent overheating.
[4]
(ii) Thyristor

[1]

(iii) SPDT microswitch

[1]

(iv) Resistors are preferred values (a repeating number sequence).

[2]

mark for clear and coherent explanation using good English
grammar.

[1]

(v) 40 mW

[3]

(vi) Suitable switch arrangement to stop anode current.

[2]

(vii)

5V
Pull up resistors
S

Q
Q

R
‘Outside’ switch

‘Inside’ switch

0V

[6]

55
77

20

10 (a) (i) 4.5 V

[2]

AVAILABLE
MARKS

(ii) Briefly explain the function of component Z – comparing voltage
V1 with V2 and switching the output to +V or –V accordingly.
[2]
mark for clear and coherent explanation using good
English grammar.

[1]

(iii) 2.8 V in light and 7.4 V in dark.

[4]

(iv) off in high light conditions because V2 will be greater than V1.

[3]

(b) (i) high gain with high collector current capability.

[1]

(ii)

[3]
(iii)

24 V

DPDT
Relay

Alarm

0V

66
78

[4]

20

[Turn over

Section C

AVAILABLE
MARKS

11 (a) (i) Toothed

[1]

(ii) Clockwise

[1]

48
=1
48
80
D–E=
= 0 .8
100
60
F – G=
=1
60
T V R = 1 × 0.8 × 1 = 0.8

(iii) A – C =

(iv)

[3]

VR = 0. 8
10
= 12.5
0. 8
50 × 3. 14 = 157 circ
157 × 12.5 = 1962.5 mm/min
1962.5
= 32.7 mm per sec
60
OS =

[3]

(v) Annotated sketch outlining and explanation
Crank
Slider
Combination

[3]

mark for clear and coherent explanation using good English
grammar.
[1]
(b) (i)

(ii)

L
E
200
1. 25 =
?
200
1. 25 =
160
Effort = 160 N
MA =

[2]

distance moved by effort
distance moved by load
1. 2
1. 5 =
?
1. 2
1. 5 =
0. 8
Load moved 0.8 m
VR =

[3]

77
79

(iii) Efficiency = MA × 100
VR
1.25
Efficiency =
= 0.83
1.5
0.83 × 100 = 83
Efficiency = 83%

AVAILABLE
MARKS

[3]

12 (a) (i) Solenoid

[1]

(ii) Pilot/signal air

[1]

(b) Flow control valve
Reservoir
Correct positioning and piping
See answer

[1]
[1]
[1]

(c) Activation of B
Activation of C
Activation of D
Correct piping and positioning
See answer

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

(d) NOT gate
Positioning of gate
Piping Correct function
See answer

[1]
[1]
[1]

(e) DAC
Correct piping
See answer
(f)

20

[2]

F = P×A
3. 14 × 40 × 40 = 5024
3 .14 × 3 × 3 = 28.26
5024 – 28.26 = 4995.74
4995.74 × 0 4 = 1998.3 N

[1]

Explanation

[1]

mark for clear and coherent explanation using good English
grammar.

[1]

[1]
[1]

Section A
Section B or Section C
Total

88
80

20
40
40
80

[Turn over

Answer number 12(b), (c), (d) and (e)

1

2

4

A

2
14 X

12

5

1

3

B
D

C

99
81
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