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Figure 1 various types of lawnmower
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SECTION A

You should answer this question.

1 A photograph of a traditional lawnmower is shown below.

1 (a) Label the five main parts of the lawnmower.

Reproduced with the permission of Atco — Qualcast Ltd (Bosch Group)

(5 marks)
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1 (b) State the purpose of the labelled parts B, C and E.

(6 marks)
1 (c¢) The petrol engine is a major component of this type of lawnmower.
1 (¢) (1) State one advantage and one disadvantage of this type of lawnmower.
AVANTAZE. ...
Disadvantage. ........ovuiiiiiii e
(4 marks)

Turn over P
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1 (¢) (i1) Using notes and sketches, briefly explain how the rotating cutter is powered.

Marks will be awarded for:

Labels — (1 mark)
Information conveyed — (4 marks)

Quality of sketch — (2 marks)

(7 marks)

1(d) Most of the components of the lawnmower on page 2 are made from low carbon steel
(mild steel). Give two reasons why this material is suitable.

(4 marks)

B
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2 Technology has enabled different types of lawnmower to be developed. Figure 2 shows a
lawnmower which uses new technology.

Figure 2

(4 marks)

2 (b) This type of lawnmower can be fitted with different types of cutting blades as
shown below. Give one advantage, with the reason, for the use of each type of blade.

blade advantage reason
/
<

metal blade

plastics blade

Note: drawings are not to scale
(4 marks)

Turn over »
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2 (c) Discuss the health and safety issues for the user of the different types of lawnmower
blade.

(4 marks)
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SECTION B
You should answer all questions in this section.

3 The drawing below shows a metal bracket. Create a production plan to make a small

batch of the bracket.
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Bracket

Notes:

Not to scale

Material Tmm Sheet steel

All dimensions plus or minus 0.1Tmm

3 (a) Fill in the following table to identify four main operations (in the correct order) needed
to make the component. Some information has been completed for you.

Order | Operation Tools Description
1
Cut blank to size
2
punch
3
4
Remove burrs from edge

B

arcode

(9 marks)

Turn over P
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3 (b) Identify one safety issue during the making of the bracket and describe how it could be
avoided.

(3 marks)

3 (c) Describe one technique which could be used to ensure that all the brackets are the
same size.

(2 marks)
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4

4 (a) Identify each of the following components.

4 (a) (1)

4 (a) (i)

4 (a) (iii)

4 (a) (iv)

4(a) (v)

(5 marks)

B

arcode




Areas outside the

GCSE Engineering / Specimen Assessment Material / Version 1.0 / For First Teaching 2009 box will not be
scanned for
1 O marking

4 (b) Identify the following components from the symbols shown below.

4 (b) (1)

4 (b) (i)

4 (b) (111)

4 (b) (iv)

(4 marks)

arcode

B



Areas outside the

GCSE Engineering / Specimen Assessment Material / Version 1.0 / For First Teaching 2009 Box will not be
scanned for
1 1 marking

5

5 (a) The steering mechanism of a ride-on a toy car could be made from a metal.

5 (a) (1) State one suitable metal ...
(1 mark)
5 (a) (ii) Give two reasons for selecting this metal.
Reason 1. ...
Reasom 2. ... o
(2 marks)

5(b) Copper is commonly used as the conductor in electrical cables. State one advantage
and one disadvantage of the use of copper for this purpose.

AdVvantage ..o

Disadvantage ...........ooiiiiiii

(2 marks)

5(c) The cases of mobile phones are often manufactured from plastics materials.
Describe how the properties of plastics contribute to this choice.

(3 marks)

Turn over P
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6

A PVC rod is often used for curtain rails. Use notes and sketches to describe how a PVC rod
could be extruded.

Marks will be awarded for:
Information conveyed — (4 marks)
Quality of sketch — (2 marks)

(6 marks)

END OF QUESTIONS
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The specimen assessment materials are provided to give centres a reasonable idea of the
general shape and character of the planned question papers and mark schemes in advance of
the first operational exams.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year’'s document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.

Further copies of this Mark Scheme are available to download from the AQA Website: www.aqa.org.uk
Copyright © 2008 AQA and its licensors. All rights reserved.
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AQA retains the copyright on all its publications. However, registered centres for AQA are permitted to copy material
from this booklet for their own internal use, with the following important exception: AQA cannot give permission to
centres to photocopy any material that is acknowledged to a third party even for internal use within the centre.

Set and published by the Assessment and Qualifications Alliance.
The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and
Wales (company number 3644723) and a registered charity (registered charity number 1073334).
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(a)

(b)

(c) (i)

Label the five main parts of the lawnmower.

1 mark for each of the following:

petrol engine / motor / power unit

fuel tank (or either word on its own)

handle / controls / throttle / accelerator / switch
cutting blade / roller / or blade on its own or cutter on
its own

E guard/ casing / cover / drive train

o0 o>

(5 marks)
State the purpose of the labelled parts B, C and E.
Statements which convey a similar meaning to the following:
Part B to hold the fuel which provides the power to drive
the motor
(2 marks)
Part C to enable the operator to control the machine safely
and comfortably
(2 marks)
Part E to cover the chain which connects the engine to the
Cutter
(2 marks)
(6 marks)
State one advantage and one disadvantage of this type of
lawnmower.
Advantage the petrol engine allows the lawnmower to be used
anywhere or to provide a high power output for cutting large lawns
(2 marks)
Disadvantage it makes a lot of noise (or pollution) which is
environmentally unfriendly
(2 marks)
(4 marks)
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(d)

(ii)

Using notes and sketches, briefly explain how the rotating cutter is
powered.

A description which includes the following marking points:
e Engine driven through clutch
e Drives cutter and roller through chain
e Operator opens throttle to make it cut and closes throttle to stop
it
¢ Rotating blade feeds grass over a stationary cutting blade to cut

grass
(4 marks)
Notes
(1 mark)
Labels
(2 marks)
Quality of sketches
(7 marks)
Most of the components of the lawnmower on page 3 are made
from low carbon steel (mild steel). Give two reasons why this
material is suitable.
Up to 2 marks for each reason such as:
e Low carbon steel is tough and strong and will put up with the
rough use of a petrol mower
(2 marks)
e Low carbon steel is easily shaped into the parts for the
lawnmower
(2 marks)
e Low carbon steel is chemically resistant and will not be
damaged by petrol or oil
(2 marks)
e Comparatively low cost
(2 marks)
(4 marks)
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(a)

Identify two ways in which new technology is used in products of
this type.

2 marks for each of 2 ways in which technology is used such as:

¢ Plastics materials used for the body
(2 marks)

o Powerful electric motor used to lift the body and to cut
(2 marks)

e Hovercraft principle used to make it run smoothly over rough

ground
(2 marks)

¢ High speed cutters used to make small cuttings which do not

need to be collected
(2 marks)

o Safety interlocks and thermal cut outs
(2 marks)
(4 marks)
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(b)

This type of lawnmower can be fitted with different types of
cutting blades as shown below. Give one advantage, with the
reason, for the use of each type of blade.

1 mark per advantage such as:

Metal blade
e  Will cut most things
(1 mark)
e Stays sharp longer
(1 mark)
1 mark per advantage such as:
Plastics blade
e Saferin use — less likely to cut operator
(1 mark)
e No need to sharpen — just replace
(1 mark)
e Cannot conduct electricity
(1 mark)
1 mark per reason such as:
Metal blade
e Steel is tough and will not crack
(1 mark)
e Steel is hard so it stays sharp
(1 mark)
1 mark per advantage such as:
Plastics blades
e Safer because it is light in weight
(1 mark)
e Pivot allows it to deflect
(1 mark)
e Designed for easy replacement
(1 mark)
¢ No need to re-sharpen
(1 mark)

(4 marks)
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(c)

Discuss the health and safety issues for the user of the different
types of lawnmower blade.

Candidates are expected to provide an answer which would cover the
following points (other equivalent points will also be accepted):

Metal blades

e Risk of injury from sharp metal blades as they are made
¢ Risk of eye damage in cutting and grinding operations

e Heavy components tools could injure feet

¢ Risk of entanglement in rotating machinery / tools

Plastics blades

e Could be burnt by Hot plastics ejected from moulding machine
e Hot machinery used in moulding could get burnt
¢ Fumes from heated plastics can be inhaled

Each point would need to be discussed.

One point provided, with limited discussion. Response is poorly
structured / structure is unclear and has numerous errors in grammair,
punctuation and spelling — 1 mark

Two points provided, with limited discussion of each; or one well
considered point. Response is structured and contains a small number
of errors in grammar, punctuation and spelling — 2 marks

Three points discussed or two well considered points. Response is
well structured, considers both types of blade, with few of errors in
grammar, punctuation and spelling evident — 3 marks

Four points discussed or three well considered points. Response is

very well structured, considers both types of blade and shows a good
grasp of grammar, punctuation and spelling — 4 marks

(4 marks)
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(a)

(b)

(c)

Fill in the following table to identify four main operations (in the
correct order) needed to make the component. The first one has
been done for you.

Up to 12 marks for:

1 cutting the blanks out guillotine cutting metal sheet into strips and
then into individual pieces using stops to guide
(3 marks)

2 Dirilling or punching holes punch and press or drill and bits
description of the hole forming using a jig
(3 marks)

3 folding the brackets using bending bars fitting blanks into jig and
bending
(3 marks)

4 finishing deburring tool removing sharp edges or painting
(3 marks)
(9 marks)

Identify one safety issue during the making of the bracket and
describe how it could be avoided.

Issue such as:

Risk of cutting handle sharp sheets with gloves
(3 marks)

Risk of eye injury wear safety glasses
(3 marks)
(3 marks)

Describe one technique which could be used to ensure that all the
brackets are the same size.

Description which describes how jigs and fixtures are used to set
components against stops to ensure that the process happens in
exactly the same place each time.
Simple description with information missing or inaccurate 1 mark
Complete and accurate description 2 marks
(2 marks)
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(a)

(i)
(iii)
(iv)

(v)

(b)
(i)
(i)
(iii)
(iv)

Identify the following components from the illustrations below.

Resistor

(1 mark)
Spring

(1 mark)
Set screw (or bolt)

(1 mark)
Switch

(1 mark)
Rivet

(1 mark)

Identify the following components from the symbol shown.

Fuse

(1 mark)
Switch

(1 mark)
Centre Line

(1 mark)
Threaded hole

(1 mark)

(5 marks)

(4 marks)
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(a)

(b)

(i)

(i)

State one suitable metal.

Low carbon steel

(1 mark)
(1 mark)
Give two reasons for selecting this metal.
It is strong and tough as well as comparatively cheap
(2 marks)
(2 marks)
Copper is commonly used as the conductor in electrical cables.
State one advantage and one disadvantage of the use of copper
for this purpose.
Advantage
e Good electrical conductor
(2 marks)
e Resistant to corrosion
(2 marks)
e Bends repeatedly without breaking
(2 marks)
Disadvantage
e Expensive metal (2 marks)
e Targeted by thieves (2 marks)
e Heavy to work with when installing (2 marks)
(2 marks)

10
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(c)

The cases of mobile phones are often manufactured from plastics
materials. Describe how the properties of plastics contribute to
this choice.

Points such as:

o Lighter than metals so easier to carry in pocket

(2 marks)
o Warmer to touch so more comfortable to hold
(2 marks)
o Readily moulded into complex shapes so cheaper to process
(2 marks)
e Can be recycled
(1 mark)

(2 marks)

11
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A PVC rod is often used for curtain rails. Use notes and sketches

to describe how a PVC rod could be extruded.
Sketch of moulding machine showing

o Hopper for pellets

e Heating system

e Rotating ram

e Mould

e Method of ejecting component

Marks up to 4 for the information in the sketch as above,
2 for quality of sketch

(1 mark)
(1 mark)
(1 mark)
(1 mark)

(1 mark)

(6 marks)

12
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Answer all questions in the spaces provided.

Question 1

~— Thread M10

/,/ — 20
1010 25 /e

—— Milled flat for spanner

Notes: Drawing not to scale
Material: Brass I:I
All dimensions plus or minus 0.05mm
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1 (a) State the two items of equipment which would be used in a machine shop to manufacture
a batch of 100 of the bolts specified in the drawing on page 2.

(6 marks)

Question 1 continues on the next page

Turn over »
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1 (b) Explain how the following quality aspects would be achieved when manufacturing
the bolt.

1 (b) (i) dimensional accuracy within tolerance.

(2 marks)

1 (c) Identify two health and safety hazards which would have to be considered when
manufacturing the bolt.

L(c) () Hazard 1 oo e

Method of controlling the risk of injury posed by the issue

1(c) (i) Hazard 2 ..o
Method of controlling the risk of injury posed by the issue

(2 marks)

Question 2

B

arcode
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2 Draw a flow chart in the space below to show how the flat on the bolt in question 1 would
be machined. Use standard flow chart symbols and include a method for checking how this
meets the final dimensions.

(8 marks for correct flow shown)
(2 marks for symbols)

Turn over »
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Question 3

3 (a) Engineering components which are manufactured from low carbon (mild) steel need a
protective coating to prevent them from corroding. Describe one way of achieving this.

3(a) (i) Method ...

(1 mark)
3 (a) (ii) Describe the steps in the process.

(2 marks)
3 (a) (ii1) State one advantage of the method you have described.

(1 mark)
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Question 4

4 A torch contains the following components:
a battery, a switch, connecting wires, and a Light Emitting Diode (LED).

Draw a circuit diagram showing the torch circuit.

(2 marks for circuit)
(3 marks for symbols)
(1 mark for quality of drawing)

Turn over »
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Question 5

5 (a) Give two advantages of a CNC lathe when manufacturing batches of circular
components.

Advantage | ...

AdVantage 2 oo e

(4 marks)

5 (b) State the difference between a CNC lathe and a CNC machining centre.

(2 marks)
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There are no questions printed on this page
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Question 6

The diagram below shows the arrangement of a CNC milling machine, and its three axes.

Z
A
Y+
0 \
\ 4 x
Z-

The block of material to be machined is shown as A in the diagram above.
Complete the table on the page opposite to work out the coordinates to which the cutter needs
to go to start cutting, and the coordinates to which it needs to go to finish the cut.

20 60 20

y

20

30

Origin 0,0,0

Plan view of block
Slot to be cut to 6mm depth
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11
Operation X co-ordinate y co-ordinate z co-ordinate
Move to start +20 +30 +15
Plunge to depth +20 -6
Move to: +30 -6
Move to:
Lift +50 +15
Return to origin 0 0 0

B

(1 mark for each missing value)

arcode

(6 marks)

Turn over P
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Question 7

The motor manufacturing industry uses Computer Integrated Manufacture (CIM) to enable it
to make individual cars on a production line.

7 (a) Robots are used in sub-assemblies when making cars. Describe why robotic systems are
used to make these sub-assemblies. You must give three examples in your answer.

ExXample ...

(6 marks)

7 (b) Explain briefly the difference between Computer Aided Manufacture and Computer
Integrated Manufacture.

(3 marks)
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(©)

Explain how Computer Integrated Manufacture is used to manufacture cars of
different specification on the same production line.

(4 marks)

Turn over P
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Question 8

8 (a) () Name one product which has a microcontroller within it.

(3 marks)

8 (b) Explain how the development of electronic components has impacted upon the design of
manufactured products.

(3 marks)
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Question 9

9 (a) The increasing use of plastics for manufactured products is a current environmental
problem. Explain the waste disposal issues that this causes.

(4 marks)

9 (b) Describe in detail how applying one aspect of modern technology will help to limit
damage to the environment.

(4 marks)

END OF QUESTIONS

arcode

B






