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You should have the following for this examination
• a pen with blue or black ink

General instructions
• Use black or blue ball-point pen.
• The marks for questions are shown in brackets.
• This examination contains 10 questions. Answer all questions.
• Answer the questions in the spaces provided. Answers written in margins

or on blank pages will not be marked.
• Cross through any work you do not want to be marked.



0171-516 3 March 2022

2

1 State three steering angles used on a land-based vehicle. (3 marks)

2 Explain how pistons within wet disc brake systems are actuated. (5 marks)

3 Explain the pneumatic operation of a brake chamber. (4 marks)
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4 State the function of the following electrical components.
a) Relay. (1 mark)

b) Diode. (1 mark)

c) Fixed resistor. (1 mark)

 (Total marks 3)

5 a) Explain the term ‘sulphating’ in relation to a lead-acid battery. (4 marks)

b) Explain the electro-chemical reaction that occurs in a lead-acid battery when it is 
being charged in a vehicle alternator. (5 marks)

 (Total marks 9)
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6 State three applications of GPS when using land-based machinery. (3 marks)

7 Explain how remote telematic monitoring systems can reduce breakdowns. (4 marks)

8 Explain why manufacturers’ diagnostic scan tools require software upgrades. (5 marks)
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9 The hydraulic pump in Figure 1 has been removed from a machine. When tested,  
the output of the pump was operating below specification.

www.jbj.co.uk

Figure 1

a) Identify this type of pump. (1 mark)

b) State the two readings which would indicate the condition of the pump when 
tested on the machine. (2 marks)
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c) Explain the function of each of the following labelled components in Figure 1.
i) 1 and 2 (4 marks)

ii) 3 (2 marks)

iii) 4 (3 marks)

 (Total marks 12)



0171-516 3 March 2022

8

10 A customer complains that a tractor’s electronically controlled three point linkage  
will not lift a load. 
 
Discuss the steps required to carry out a full diagnostic assessment. (12 marks)
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