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Answer all questions

Section A

Questions in this section refer to the pre-release material.

1	 (a)	 (i)	 State a mechanical property that makes low carbon steel a 
suitable material for the body of the trolley jack.

[1]

(ii) Suggest a suitable finish for the main body of the trolley jack.

[1]

(b) The trolley jack will fail at a load of 2 tonnes. The trolley jack has a
factor of safety of 2. What weight should be indicated on the maximum
load label of the trolley jack?

[2]

(c) (i)	 The trolley jack castor support bracket is made by press forming.
Using an annotated sketch, show the process of press forming for 
the castor support bracket. 

[4]
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(ii)	 When drilling the holes in the castor support bracket, the
manufacturer used a jig.

Why would a jig be used for this process?

 [1]

(iii) Other than cost, why have rivets been used to attach the castor
support brackets to the body of the jack?

[1]
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2	 (a)	 (i)	 Outline how the swivel castor is attached to the castor 
support bracket.

 [2]

(ii) The swivel castor could be welded to the castor support bracket.
What would be the disadvantage of welding it?

 [1]

(b) (i)	 Suggest a suitable production method for the trolley jack.

 [1]

(ii) Justify the production method you have suggested for the
trolley jack.

 [2]

(c)	 Identify three parts of the trolley jack other than nuts, bolts
and washers that would be bought in by the trolley jack
manufacturing company.

1. [1]

2. [1]

3. [1]
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3	 (a)	 The company spends £3450 on materials, £680 on labour and their 
associated overhead costs are £475.

The company produces a total of 1500 trolley jacks. 

Calculate the unit cost for one trolley jack.

Show your working out in the space below.

Answer £ [3]

(b)	 The removable jack handle has an external diameter of 25 mm.
The diameter of the handle is made to a tolerance of +/- 0.2 mm.
Calculate the difference in circumference between the maximum and
minimum acceptable diameters of the jack handle tubing.

Show your working out in the space below.

Answer [6]
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4	 Fig. 1 shows the castor support bracket on the trolley jack. 

© Examiner

Fig. 1

In the space provided, use 2D, assembly and exploded annotated 
sketches, with appropriate terminology, to show how the castor support 
bracket is secured to the main body of the trolley jack. 

Marks will be awarded for:
Detail contained in the sketches	 [4]
Quality of sketches	 [4]

	 Annotation	 [4]

Castor support 
bracket
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5	 Discuss how the trolley jack operates. Your answer should reference the 
key features of the trolley jack. 

Quality of written communication will be assessed in this question.

[10]
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Section B

6	 (a)	 Complete Table 1 by inserting the name for the sign shown. 

Table 1

Sign Name

Source: © CCEA

[3]

(b) Pneumatics are used in a range of transport systems.

Outline two applications of pneumatics in transport systems.

1.

 [1]

2. 

[1]
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(c) (i)	 State the name of the components A, B and C.

A [1] 

Component B
Component A

0V

9V

47˜F

+
B [1] 

C [1] 

(ii) Explain the function of component C.

[2]
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7	 (a)	 Outline two advantages of using Computer Aided Design (CAD) 
in engineering.

1. [1]

2. [1]

(b)	 Explain the process of producing an M10 × 1.25 mm threaded hole as
shown in Fig. 2.

M10 × 1.25 
Threaded hole

Source: Chief Examiner

Fig. 2

[8]
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8	 (a)	 Outline the difference between a ferrous metal and a non-ferrous 
metal.

 [1]

(b) Chipboard, plywood and glass reinforced plastics (GRP) are used for
many applications in engineering.

(i) Outline the difference in the structure between chipboard
and plywood.

[2]

(ii) Name a product that is made from GRP.

[1]

(c) Complete Table 2 by stating the most suitable permanent joining
method for each of the materials listed.

Table 2

Materials to be joined Most suitable permanent joining method

Acrylic to acrylic

Wood to wood

Low carbon steel to low 
carbon steel

[3]
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9	 (a)	 Fig. 3 shows a drawing with measurements of a steel food can. 

Cylindrical wall 
of the canHeight of can � 140 mm

Diameter of 
can lid � 120 mm

Source: Principal Examiner

Fig. 3

(i) Calculate the area of the lid of the can.

Show your working out in the space below.

Answer  mm2  [1]

(ii) Calculate the surface area of the can excluding the lid and base.

Show your working out in the space below.

Answer  mm2  [1]



13185.10R 15	 [Turn over

Examiner Only
Marks Remark

(iii) For a different sized can it was calculated that 10 cans could be
made from a single sheet measuring 42 cm by 130 cm as shown
in Fig. 4. Calculate the percentage waste from the single sheet
shown in Fig. 4.

10 cans fitted on sheet 

42 cm
13

0 c
m

Layout of one can 

Area for parts A, B and C 

A � 50.24 cm²
B � 50.24 cm²
C � 301.44 cm²

A – lid
C – wall 

B – base

Fig. 4

Show your working out in the space below.

Answer  %  [3]
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(b) Give two reasons why food cans are electroplated.

1.

 [1]

2.	

 [1]

(c) Outline two reasons why steel cans are recycled.

1.

 [1]

2.	

[1]
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10	 Fig. 5 shows a photograph of scaffolding used on a building site. 
The support bars are made from medium carbon steel.

© Getty Images

Fig. 5

(a)	 State two properties of medium carbon steel which make it a suitable
material for the scaffolding support bars.

1. [1]

2. [1]

(b) During manufacturing, a sample of the medium carbon steel of length
100 mm is tested as part of a quality control system.

(i) Calculate the stress if a force of 750 N is applied over a
cross-sectional area of 0.3 m by 0.05 m.

Show your working out in the space below.

Answer  N/m2  [2]
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(ii)	 Calculate the strain in the test piece if the change in length when
tested was 2 mm.

Show your working out in the space below.

Answer [2]

(iii)	Calculate Young’s modulus for the sample under test.

Show your working out in the space below.

Answer  N/m2  [2]
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11	 (a)	 An engineering company is considering adopting the just-in-time 
production method. 

		  Outline two characteristics of the just-in-time production method.

[2]

(b)	 The automotive industry is shifting its focus from the use of internal
combustion engines to a range of new technologies to power vehicles.

Discuss the impact this will have on the workforce in the automotive
industry.

Your answer should focus on two impacts.

[4]
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Fig. 1 and Fig. 2 show a trolley jack.

Fig. 1

Fig. 2

Injection
moulded carrying 
handle

Socket for
removable
jack handle

Castor support
bracket attached 
using rivets

Swivel castor

Car support
plate

Extruded low
carbon steel

Removable
jack handle

Foam grip

Axle
Main body

Removable pin

© Getty Images

© Examiner
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Product features include:

 Folded sheet, low carbon steel main body;
 Swivel plastic castors;
 Low carbon steel castor support brackets;
 Injection moulded carrying handle;
 Jack handle with foam grip;
 Dimensions (assembled) Height (200 mm) – Length (500 mm) – Width (200 mm); and
 A Maximum indicated load.

Pre-release investigation:

You should investigate the possible impact and use of the following where appropriate, in the 
design and production of the trolley jack:

 Materials and components: including application, properties, form, supply and types
of finish;

 Manufacturing processes: including joining, folding, assembly and the use of
standard parts;

 Environmental issues relating to the disposal and manufacture of the product or
parts of the product;

 Quality control and quality assurance; and
 Costing: including direct and indirect costs incurred in the manufacture of the trolley jack.



Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

GEM31/1
280747


	13185.10 GEM31 Engineering and Manufacturing GCSE XXX 2022
	13185.03 GEM31 Engineering and Manufacturing GCSE Jan 2022



