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Figure 1 

1a. Identify the components labelled A, B and C in Figure 1.  (3 marks)  

1b. Explain how the hydrostatic steering system works if the hydraulic pump fails to deliver flow. 
(3 marks) 

 

Answer:  

1a. 1 mark for each of the following, up to 3 marks: 

A – Steering orbital unit (accept metering unit/Gerotor) 

B – Fixed displacement pump   

C – Pressure relief valve.  

 

1b. 1 mark for each of the following, up to 3 marks  

 the metering unit will create flow 

 the input from the operator turns the metering unit in order to create the flow 

 the orbital valve directs flow to the relevant side of the steering cylinders 
 

 Total marks: 6 marks 



 

2. Explain the function and working principle of ABS (anti-lock braking system). (6 marks) 

 

Answer:  

 

2 marks per explanation, up to 6 marks 

 

 ABS improves braking or steering performance in difficult or wet weather conditions (1) 
by preventing the wheels from locking up during braking (1).  

 ABS has speed sensors (1) that will send signal to ECU, when the wheels start to rotate at 
different speeds during braking (1) 

 ECU will trigger the ABS pumping unit (1) to reduce pressure to the hydraulic wheel 
cylinders, in order to control wheel lock (1).  
 
Accept any other suitable answer  

 Total marks: 6 marks 

 

3a. Name the two fluids that make up the electrolyte in the lead acid battery. (2 marks) 

3b. State the hydrometer reading expected when testing a fully charged lead acid battery. (1 
mark) 

 

Answer:  

3a. 1 mark each for 

 Sulphuric acid 

 distilled water (de-ionised water) 

 

3b 1 mark for 1.28 

 

 

 Total marks: 3 marks 

 

4. Explain how to conduct a high rate discharge test on a battery. (4 marks)  

 

Answer:  

4. 1 mark each for any 4 of the following, up to 4 marks 

 

 check the electrolyte level 

 check the battery rating from the label 

 connect the high rate discharge tester across the positive and negative terminal 

 observe the reading for the specified time (up to 30 secs) 

 the voltage drops below 9V and continues to drop  

 it indicates a faulty cell/cells 

 any other suitable answer 

 

 

 Total marks: 4 marks 

 

 

 



 
Figure 2 

 

5a. Which relay in figure 2, should be engaged in order to operate the high beams? (1 mark) 

5b. If only the high and low beam lights fail in figure 2, what are the two most likely causes for 
the failure. (2 marks) 

 

Answer:  

5a. 1 mark for R2 or Relay 2 

 

5b. 1 mark for each of the following, up to 2 marks  

 Blown fuse 

 Bad earth 

 

 

 Total marks: 3 marks 

 

  



 

6. The rectifier pack in an alternator has failed.  

 

Explain how to test this fault using a multi-meter. (2 marks)  

 

Answer:  

1 mark for each of the following, up to 2 marks 

 set the multi-meter to resistance/ohms 

 measure the resistance across the diodes 

 Total marks: 2 marks 

 

 

7a. What does CAN stand for? (1 mark) 

7b. What voltage is expected on the CAN-hi in a CAN system? (1 mark) 

7c. What type of signal is transmitted along a CAN system? (1 mark)  

7d. What does a resistance of 120 ohms on a CAN system indicate? (2 marks) 

 

Answer:  

7a 

Controller area network– 1 mark 

 

7b 

2.5V to 3.5V (accept any number in this range) – 1 mark 

 

7c. digital (accept binary code) – 1 mark 

 

7d. 1 mark for each of the following 

 

 Faulty terminating resistor (1) 

 Open circuit on the CAN-hi and CAN-lo (1)  
 

 Total marks: 5 marks 

 

8. Explain the operation of a hot wire mass air flow sensor (MAF). (3 marks) 

 

Answer:  

1 mark for each of the following,  up to 3 marks 

 current passes through the wire generating heat 

 air flows over the wire, causing a change in resistance 

 as air flow increases or decreases the analogue signal to the ECU changes 
proportionately  

 

Accept any other suitable answer  

 Total marks: 3 marks 

 

  



 

9. Fuel gauge on a tractor is reading full, even though the tank is empty.  

 

Explain two ways to diagnose the fault. (4 marks) 

 

Answer:  

2 marks for any two explanations from the following, up to 4 marks  

 disconnect the fuel level sensor (sender unit) and the gauge should read empty (1), if not 
the gauge is faulty (1) 

 using a multi-meter test the resistance of the fuel level sensor, whilst moving the level 
sensor up and down to vary resistance (1). If resistance does not vary, the level sensor is 
faulty (1) 

 if a short circuit is found in the wiring (1), then the wiring loom is faulty (1) 
 
Accept any other suitable answer   

 Total marks: 4 marks 

 

 
Figure 3 

 

 

10a. Identify the type of pump shown in figure 3. (1 mark) 

 

10b. Name the components labelled A and B.  (2 marks) 

 

10c. Assuming that there is a constant mechanical drive to the pump, explain how the throughput 
of hydraulic oil is varied. (3 marks) 

 

10d. Explain the function and working principle of the load sensing systems with reference to the 
pump’s operation. (3 marks) 

 

Answer:  

10a. 1 mark for variable displacement axial piston pump or closed centre load sensing pump 



 

10b. 1 mark each  

A - Swash plate 

B - Piston 

 

 

10c.  1 mark for each point, up to a maximum of 3 marks 

 in neutral position the swash plate is at right angles (00) to the body (barrel) of the pump.  

 In neutral position, pistons do not move axially within their chambers, therefore no 
hydraulic oil is induced or displaced.  

 When the swash plate is angled this causes the pistons to move inside their chambers, 
thus causing hydraulic oil to be induced and then displaced in alternate cycles.  

 When the direction of the swash plate is reversed, the direction of the oil flow through the 
pump is also reversed.  

 

10d. 1 mark for each point, up to a maximum of 3 marks 

 system pressure will overcome the pressure compensator spring 

 the pressure compensator will open and divert the system pressure to the control piston 

 system pressure overcomes the return spring on the swash plate 

 the control piston will then rapidly de-stroke (de-swash) the pump OR it will put the swash 
plate into neutral 
 

 

Accept any other suitable answer  

 Total marks: 9 marks 

 

 

11. Describe how a hydrostatic transmission creates drive. (3 marks) 

 

Answer:  

 

1 mark for each of the following, up to 3 marks  

 mechanical input to the pump. 

 the pump creates flow to the hydraulic motor 

 hydraulic motor provides drive/mechanical output 

 

Accept any other suitable answer 

 Total marks: 3 marks 

 

  



 

12. A suspected fault with the hydraulic multi-plate clutch pack has been reported on a tractor 
with full powershift transmission. On inspection you see a fault code on the instrument cluster.  

 

Discuss the preparation stages, resources and steps required to carry out a full diagnostic 
assessment. 

 

Answer:  

Indicative content 

Preparation: 

 Further discussion with operator 

 Verification of symptoms 

 Access technical specifications/documentation 

Resources: 

 Relevant diagnostic tool  

 Multi-meter 

 PPE 

 Pressure gauges 

Steps: 

 Connect to the diagnostic tool and check error code 

 Make a note of the error code and clear them 

 Re-start the machine to check what code comes back 

 Try and calibrate the transmission 

 Check to see if error codes still appear 

 Look at a clutch engagement chart to try and work out which clutch pack has the issue 

 Do a pressure check of the specific clutch pack 

 Check the solenoid for the operation of the clutch pack  

 Resistance check across the solenoid 

 Check the supply voltage and earth 

 

Band 1 (1-4 marks) 

The candidate has failed to propose many of the appropriate preparation, resources and steps 
required. The candidate has provided minimal rationale as to why they have proposed any 
preparation, resources and steps required. The candidate’s response may have frequently 
strayed from focusing on the relevant hydraulic and electrical components. The candidate will not 
have suggested any expected outcomes of their proposed diagnostic steps. 

 

Band 2 (5-8 marks) 

The candidate has proposed some appropriate preparation, resources and steps required, in a 
mostly workable sequence. The candidate has occasionally provided reasons why they have 
proposed the preparation, resources and steps required. The candidate has largely focused on 
the relevant hydraulic and electrical components, but may have strayed into discussing irrelevant 
components. The candidate is unlikely to have suggested expected outcomes of their proposed 
diagnostic steps. 

 

Band 3 (9-12 marks) 

The candidate has proposed a broad range of appropriate preparation, resources and steps 
required, and in a logical sequence. The candidate has provided clear reasons why they have 
proposed the preparation, resources and steps required. The candidate has remained focused on 
the relevant hydraulic and electrical components. The candidate has (where applicable) 
suggested expected outcomes of their proposed diagnostic steps. 

 

 Total marks: 12 marks 



 


