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	UNIT:G0102
	WRITTEN ASSESSMENT

HEALTH, SAFETY AND GOOD HOUSEKEEPING IN THE AUTOMOTIVE ENVIRONMENT


Pass mark 60%

1. 
An automotive technician wears overalls as part of their personal protective equipment (PPE). (10 marks)


Name an item of additional PPE required and state the task it would be used on to protect each of the 
following;

a. the head 

b. the feet 

c. the hands 

d. the eyes 

e. the ears


2. 
What item of PPE is it essential to wear in order to alert others of the presence of repair or recovery 
operations by the roadside? (2 marks)

3. 
Name THREE items of equipment used to protect customers’ transport when carrying out repairs, 
recovery or maintenance. (6 marks)

4. 
Many accidents in the automotive environment are caused by slips, trips and falls. List THREE different 
causes of these. (6 marks)

5. 
Name TWO utilities and THREE consumables used within the automotive environment that should not 
be wasted unnecessarily. (15 marks)

6. 
List the equipment and cleaning agent(s) which would be used when dealing with minor oil leaks / 
spillages in an automotive environment. (6 marks)

7. 
State ONE general duty of an employee towards his employer and colleagues with regard to Health, 
Safety and Welfare.  (2 marks)

8. 
State ONE general duty of an employer towards his staff with regard to Health, Safety and Welfare. 


(2 marks)

9. 
List TWO reasons for recycling waste materials where possible. (4 marks)
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Describe the main potential hazard when using the equipment shown below.  (2 marks)

11. State a potential hazard when working in the area shown below. (4 marks)
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12. State where and why barrier cream would be used in an automotive environment. (3 marks)
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13. Name the item of equipment shown below and describe THREE checks that should be made on this 

equipment before use. (4 marks)

14. List FOUR things that would be regarded as good practice for an employer to do in order to provide a safe 

working environment for their staff.  (16 marks)

15. State TWO types of fire that it would be extremely dangerous to use a Foam extinguisher on. (4 marks)  
16. State TWO types of fire that a Carbon Dioxide extinguisher should be used on. (4 marks)

17. Sketch THREE different types of safety sign that are found in an automotive engineering work 
environment, and state their meaning. (6 marks)
18. Sketch TWO product warning signs that may be found on products or materials used in the automotive industry and state their meaning. (4 marks)

	UNIT:G3
	WRITTEN ASSESSMENTS

SUPPORT FOR JOB ROLES IN THE AUTOMOTIVE ENVIRONMENT


Pass mark 60%

This assessment is designed to show an understanding of how to keep good working relationships with all colleagues in the automotive work environment, by using effective communication and support skills.

Each question is allocated 25 marks. Because of the nature of the unit, acceptable answers may vary considerably. It is expected that the assessor will allocate marks within each question accordingly which will take into account learner specialism. 

Summative Assessment: 

1.
Explain using diagrams where appropriate, the key organisational structures, functions, roles and limits 
of responsibility, of the personnel in a typical medium to large company within the automotive work 
environment. 


Describe how the areas listed below would relate to each other within a large automotive dealership:

(25 marks) mapping G3 (1.1-1.3)

a. body shop

b. vehicle repair workshop

c. paint shop

d. valeting

e. vehicle parts department

f. main office

g. vehicle sales

h. reception

2.
A customers’ new vehicle has been returned to the repair workshop for a repair on the engine (or body), 
which involves parts replacement under manufacturer’s warranty. The repair is one which has not been 
undertaken before at the workshop. (25 marks) mapping G3 (2.1, 2.2, 2.4, 2.5, 2.6)


In order to carry out the complete task, explain:- 


a.

the type of information that would need to be obtained 


b.
where it may be found


c.
the importance of interpreting the information correctly


d.
the procedure for locating the correct parts

3.
Describe by using typical examples, where the following types of communication would be used in an 
automotive environment. (25 marks) mapping G3 (3.1)


a.
verbal


b.
signs and notices


c.
memos


d.
telephone


e.
electronic mail


f.
vehicle job card


g.
notice boards


h.
SMS text messaging


i.
letters

4.
Explain how to develop good working relationships with colleagues and customers in the automotive 
workplace. (25 marks) mapping G3 (5.1-5.4)

Assessment Guidance:

The assessment should:

· be completed by each learner on an individual basis.

· use explanations and descriptions which are comprehensive and where appropriate, include labelled diagrams.

· show in-depth understanding of the subject matter.

When completing this summative assessment the following assessment criteria should be referred to.

Unit G3:

1.1 
Identify the purpose of different sections of a typical automotive work environment. 

1.2
Explain organisational structures and lines of communication within the automotive work environment. 

1.3
Explain levels of responsibility within specific job roles in automotive workplace. To include: trainee, skilled technician, supervisor, manager.

3.1 Explain the importance of different sources of information in an automotive work environment. 

3.2 Explain how to find, interpret and use relevant sources of information.

3.4 Explain the importance of working to recognised procedures and processes. 

3.5 Explain when replacement units and components must meet the manufacturers’ original equipment specification.

3.6 Explain the purpose of how to use identification codes.

5.1 
Explain where different methods of communication would be used within the automotive environment.

9.1 
Describe how to develop positive working relationships with colleagues and customers.

9.2
Explain the importance of developing positive working relationships. 

9.3 
Explain the importance of accepting other peoples’ views and opinions.

9.4  Explain the importance of making and honouring realistic commitments to colleagues and customers.

	UNIT: G4
	WRITTEN ASSESSMENTS

MATERIALS, FABRICATION, TOOLS AND MEASURING DEVICES USED IN THE AUTOMOTIVE ENVIRONMENT


1. Name the hand tools and measuring devices shown below. (12 marks)


 Pass mark 60%
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	D
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2. Hacksaw blades are classified by length, type and number of teeth on the blade. What determines the 


number of teeth to use? (4 marks)

3. 
What would the following tool be used for?  (4 marks)
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4. 
What is the smallest accurate measurement that can be made on a standard metric 25-50 mm. 
micrometer? (4 marks)

5. 
What is the smallest accurate measurement that can be made on an engineers rule? (4 marks)

6. 
When inspecting a vehicle braking system, which component could be checked for serviceability by 
measuring with a micrometer? (4 marks)

7. 
Why is it important that hand tools and measuring devices are wiped down and lubricated after use? 


(4 marks)

8. 
Name the test instrument shown below. (4 marks)
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9. 
Explain what checks should be done to an electrical measuring device before attempting to measure 
electrical resistance. (6 marks)

10. Explain the term ‘safe working load’ when applied to axle stands. (6 marks)

11. What name is given to a material which returns to its’ original shape after being deformed? (4 marks)

12. If a material can be permanently deformed without breaking, it is said to be p__________? (4 marks)

13. Hardness is normally recognised as the ability of a material to resist certain things. Name two of them. 
(4 marks)

14. List three properties of mild steel which make it suitable for use on a vehicle. (6 marks)

15. This material is used for many crankcases, cylinder blocks and inlet manifolds. It is light and can 
conduct heat well. What is it? (4 marks)

16. PVC is used for many gaiters, seals and electrical cable insulation. What does PVC stand for? (6 marks)

17. What type of metal would need a hacksaw blade which uses 32 teeth per inch. (t.p.i.) (4 marks)

18. Name the locking devices A ,B, C, and D shown below. (2 marks each)

	A
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	B
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19. When filing metal it is often common practice to rub chalk into the teeth of a clean file before starting 
work. Why is this done? (4 marks)
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20. Name the type of fastening device shown. (4 marks)   
	UNIT : LV01
	WRITTEN ASSESSMENTS 

ROUTINE LIGHT VEHICLE MAINTENANCE 


Pass Mark 60%

1. This question is concerned with light vehicle systems in relation to vehicle maintenance. (20 marks)

a. Describe a typical procedure for checking the fluid level in a fully automatic, light vehicle transmission. 
LV01 (1.5) (4 marks)

b. Identify three checks to a front wheel drive shaft to ensure serviceability during routine maintenance.

LV01 (1.4) (6 marks)

c. Describe the procedure for changing the engine oil and filter.  LV01 (1.6) (4 marks)

d. Identify three vehicle systems that require an inspection while carrying out routine vehicle 
maintenance.  LV01 (1.3) (6 marks)

2.
This question is concerned with light vehicle tyres, steering and system operating specifications. (20 marks)

a. Describe how you would measure the tread depth of a tyre.  LV01 (1.4) (6 marks)

b. Describe ONE operating specification that would need to be checked whilst carrying out maintenance 
on the following systems:

i. Wheels and tyres

ii. Brakes

iii. Engines

iv. Transmissions     LV01 (1.9) (4 marks)

c. In relation to steering describe how you would check each of the following items as part of routine maintenance: 

i. ball joint (2)

ii. steering rack (2)

iii. steering box (2)

LV01 (1.4) (6 marks)

d. Describe why it is important that tyres are maintained correctly as part of regular, routine 


maintenance.  LV01 (3.1) (4 marks)

3. This question is about inspecting and checking vehicle systems and components. (20 marks)
a. Identify two visual / aural checks that would be carried out on an exhaust system (other than the exhaust emissions) during a maintenance inspection.  LV01 (1.2 / 1.3 / 1.4) (4 marks)

b. Describe how the exhaust gas content of a light vehicle spark ignition engine would be checked to make sure that it conformed to manufacturers’ specification.  LV01 (1.2) (6 marks)

c. Identify four checks you would make to assess the condition and serviceability of a telescopic suspension damper.  LV01 (1.4) (8 marks)

d. During routine vehicle maintenance you discover a defect in a system that is not included in the vehicle manufacturer’s scheduled maintenance list.  State the action you would take.  LV01 (1.8) (2 marks)

4. This question is concerned with light vehicle electrical systems. (20 marks)
a. Describe three checks which would be made to a vehicle battery as part of routine maintenance: 


LV01 (1.4) (6 marks)

b. Describe the procedure for checking the condition and serviceability of the rear lights as part of routine maintenance.  LV01 (1.4) (8 marks)

c. Describe the procedure for checking the headlamp alignment as part of routine maintenance. 


LV01 (1.2) (6 marks)

5. This question is about the General Aspects of routine vehicle maintenance. (20 marks)

a. Explain the following terms associated with lubricants used in basic vehicle maintenance: 

i. viscosity (2)

ii. multi-grade oil (2)             



LV01 (1.6) (4 marks)

b. State three reasons why, in the first 2 or 3 years of a vehicle life it is important to use 
recommended parts, service intervals and correctly trained technicians to carry out the work. 



LV01 (3.2) (6 marks)

c. State two sources of information against which the road worthiness of a vehicle can be 
assessed.  
LV01 (3.1) (4 marks)

d. You have completed routine maintenance on a vehicle. State three things which should be 
checked to ensure it meets with customer expectations?  LV01 (1.2) (6 marks)

	UNIT: LV02.1
	WRITTEN ASSESSMENTS

LIGHT VEHICLE ENGINE MECHANICAL, LUBRICATION AND COOLING SYSTEM UNITS AND COMPONENTS


Pass Mark 60%

1.
This question relates to light vehicle engine construction.  (20 marks)
a. State two reasons why most vehicle engines are multi-cylinder.  LV02.1 (1.3) (4 marks)

b. State one advantage and one disadvantage for each engine configuration type: 


i.
in-line (2)


ii.
vee (2)


iii.   opposed (2)


LV02.1 (1.3) (6 marks)

c. State two advantages of a hemispherical combustion chamber.  LV02.1 (1.3) (2 marks)

d. State the main advantage of an overhead cam arrangement compared to an overhead valve arrangement. LV02.1 (1.3) (2 marks)

e. State three advantages of using a multi-valve (i.e. 4) arrangement compared to a single inlet and exhaust valve. LV02.1 (1.3) (6 marks)

2. 
This question relates to light vehicle engine cooling systems (20 marks)
a. State two advantages and two disadvantages of a liquid cooling system.  LV02.1 (3.3) (8 marks)

b. State one advantage and one disadvantage of an air cooled system.  LV02.1 (3.3) (4 marks)

c. List three tests that could be carried out on a liquid cooling system to check the system and its components for serviceability.  LV02.1 (4.2) (6 marks)

d. State why a liquid cooled system is pressurised. LV02.1 (3.4d) (2 marks)

3.
This question relates to light vehicle engine lubrication systems (20 marks)
a. Explain the terms; 

i. hydrodynamic lubrication (use a diagram to support your answer)
ii. boundary lubrication (use a diagram to support your answer)

LV02.1 (2.4c) (8 marks)

b. Give four advantages of a dry sump lubrication system compared to wet sump. 


LV02.1 (2.3) (8 marks)

c. Name three oil additives and state the purpose of each. LV02.1 (2.4b) (6 marks)

4.  This question relates to light vehicle engine mechanical systems (20 marks)

a. List the actions for checking and adjusting ‘shim under bucket’ valve clearances on an overhead camshaft engine. (assume you have already removed the camshaft covers for access) 


LV02.1 (4.2) (16 marks)

b. What would be the effect on valve opening if the clearance was set; 

i. too large

ii. too small

LV02.1 (4.4) (4 marks)

5.  This question relates to light vehicle engine mechanical systems (20 marks)
a. A 4 cylinder engine has a bore of 75mm and stroke of 88.3mm.  Use the information given to answer the following:  

(Show any formula used and all working out. Answer to 2 decimal places. Take π to equal 3.14)

b. Calculate the cubic capacity of the engine.  LV02.1 (1.4b) (12 marks)

c. If the clearance volume is 22.95cc what is the compression ratio.  LV02.1 (1.4a) (6 marks)

d. State whether this engine is most likely to be petrol or diesel fuelled.  LV02.1 (1.4a) (2 marks)

	UNIT: LV02.2
	WRITTEN ASSESSMENTS

LIGHT VEHICLE FUEL, IGNITION, AIR AND EXHAUST SYSTEM UNITS AND COMPONENTS


Pass Mark 60%

1.
This question relates to light vehicle engine exhaust systems. (20 marks)

a. Describe the operation of a typical exhaust gas recirculation system fitted to a light vehicle engine. 


LV02.2 (3.2c) (10 marks)


b. State three reasons why the exhaust system is mounted to the vehicle body by flexible mounts. 


LV02.2 (3.1) (6 marks)

c. State the two types of silencers used in a modern vehicle exhaust system and how each type reduces 
exhaust gas noise. LV02.2 (3.1) (4 marks)

2.
This question relates to light vehicle fuel systems and emissions. (20 marks)

a. State the four main exhaust gas pollutants generated by a spark ignition, petrol engine. 

LV02.2 (1.4c) (8 marks)

b. State the two main exhaust gas pollutants generated by a compression ignition diesel engine. 

LV02.2 (1.4c) (2 marks)

c. State the differences between a diesel and petrol engine with respect to: 



i.
mixing of the air and fuel


ii.
ignition of mixture


LV02.2 (1.3, 2.3,) (4 marks)

d. State what common faults could cause the following colours of smoke to be emitted from the exhaust 

pipe; 

       i. black smoke

       ii. blue smoke

iii. white smoke

LV02.2 (4.4) (6 marks)

3.
This question relates to light vehicle fuel injection systems. (20 marks)

a. List five main components of a fuel supply system, fitted with a rotary type fuel injection pump. 

LV02.2 (1.1) (5 marks)

b. Diesel fuel injection pumps are fitted with a governor, name three types of governor used to control engine speed.  LV02.2 (1.1) (3 marks).

c. Draw two simple diagrams showing the relative position of a fuel injector in:

i. a single point injection system 

ii. a multi point injection system 


LV02.2 (1.2) (6 marks)

d. State the difference between simultaneous and sequential injection with respect to a multi-point petrol 


injection system.  LV02.2 (1.3) (6 marks)

4. This question relates to light vehicle ignition systems. (20 marks)

a. List five sensors found in an engine management system.  LV02.2 (2.1) (5 marks)

b. State the difference between an open and closed loop engine management system. 


LV02.2 (2.3) (5 marks)

c. 
State two differences between a distributor and distributor less ignition system.  LV02.2 (2.3) (4 marks)

d. State the difference between a ‘Hot’ and ‘Cold’ spark plug and produce a simple sketch to show this. 


LV02.2 (2.3) (6 marks)

5. This question relates to light vehicle engine air supply. (20 marks)
a. State two differences between a turbocharger and supercharger. LV02.2 (3.3) (6 marks)

b. List four components found in a forced air induction system.  LV02.2 (3.1) (4 marks)

c. State why it is advisable to allow a turbocharger to idle for a few minutes after a long high speed run. 

LV02.2 (3.2b) (4 marks)

d. State three possible effects of a dirty air filter on engine performance.  LV02.2 (4.4) (6 marks)

	UNIT: LV03
	WRITTEN ASSESSMENTS

REMOVING AND REPLACING LIGHT VEHICLE ELECTRICAL UNITS AND COMPONENTS


Pass Mark 60%

1.
This question relates to light vehicle electrical principles and circuits. (25 marks)
a. The diagram below shows a simple potential divider circuit.      LV03 (1.7) (6 marks)
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i. If V in (battery voltage) = 5 volts, R1 = 6 ohms and R2= 4 ohms. What will the volt meter (V out) read? (2)

ii. If R2 went open circuit, what will V out now read? (2)

iii. If the windings within R1 were to become short circuit (e.g. no resistance), what will V out now read? (2)

b. Explain the difference between a fuse and a circuit breaker. Name a typical application where a 


circuit breaker may be used. LV03 (1.3) (6 marks)

c. Explain two reasons why it is important to correctly rate and select a cable for the application. 



LV03 (1.5) (4 marks)

d. Explain what is meant by “short circuit” in relation to vehicle electrics. LV03 (1.7) (3 marks)

e. Draw two simple diagrams that illustrate the difference between chassis and insulated return. 



LV03 (1.4) (4 marks)

f. State two advantages of chassis earth return system LV03 (1.4) (2 marks).

2.
This question relates to light vehicle batteries. (25 marks)

a. Name the composition of the battery positive and negative plates in a typical lead acid battery when the battery is in a ‘charged’ condition.  LV03 (3.2) (4 marks)

b. State the fluid used as electrolyte in the battery. What happens to the relative density of this fluid as the state of charge decreases?  LV03 (3.1) (4 marks)

c. Name the instrument used to measure the relative density of the electrolyte. State the reading you would expect from a fully charged battery. LV03 (7.2) (4 marks)

d. Battery capacity can be measured in Ampere-Hours and Reserve Capacity.  Describe the definition of each of these terms.  LV03 (3.5) (8 marks)

e. Explain the term ‘internal resistance’ with respect to batteries. Illustrate your answer with a simple diagram. LV03 (3.5) (5 marks)

3.
This question relates to light vehicle starting and charging systems. (25 marks)

a. Describe two functions of a solenoid fitted to a pre-engaged starter motor.  LV03 (3.2) (2 marks)

b. State two advantages of a permanent magnet type starter motor.  LV03 (3.4) (2 marks)

c. State the function of the following parts of a vehicle alternator:

i. stator (2)

ii. rotor (2)

iii. regulator (2)

iv. rectifier (2)

LV03 (3.1) (8 marks)

d. Draw two simple schematic diagrams to show the layout of delta and star type stator windings. Which 
type of winding would most likely be used in a high output alternator? LV03 (3.2) (8 marks)

e. State two electrical checks that can be carried out to determine the condition of the charging system 
and give typical readings. LV03 (7.2) (5 marks)

4.

This question relates to light vehicle auxiliary systems. (25 marks)

a. Draw a fuel level circuit to include the sender unit, gauge and voltage stabiliser and describe how the sender unit and gauge operate. LV03 (5.2h) (10 marks)

b. Draw a simple brake light circuit, show the position of the brake switch and show the bulb wattage rating.  LV03 (5.2a) (5 marks)

c. Draw a simple sketch of and describe the operating principle of the following. State in which auxiliary 


circuit they can be found:

i. bi-metallic strip

ii. electro magnet 

LV03 (1.6) (10 marks)

	UNIT: LV04
	WRITTEN ASSESSMENTS

REMOVING AND REPLACING LIGHT VEHICLE CHASSIS UNITS AND COMPONENTS


Pass Mark 60%

1.
This question relates to light vehicle wheels and tyres. (25 marks)
a. State three advantages of a tubeless tyre compared to a tubed tyre.  LV04 (5.3) (6 marks)

b. The markings on this tyre shown in the diagram provide important information.  From this information state:
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i. the width of the tyre

ii. the tyres ‘aspect ratio’

iii. the wheel rim diameter

iv. the letter that denotes the speed rating

v. the letter that denotes the construction type

LV04 (5.5) (5 marks)

c. Which marking on the tyre denotes the ‘load index’?  Explain the term load index LV04 (5.5) (5 marks)
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                    A                                        B                                         C

d. State the names of the types of tread patterns A, B and C shown above. LV04 (5.2) (6 marks)

e. Explain the term ‘Aquaplaning’. LV04 (5.5) (3 marks)

2.
This question relates to light vehicle braking systems. (25 marks)

a. Drum brakes have a ‘self-servo’ action, explain this term. Illustrate your answer with a diagram. (highlight the main components).  LV04 (3.2) (10 marks)

b. State two advantages of disc brakes compared to drum brakes.  LV04 (3.3) (4 marks)

c. Draw a simple schematic diagram showing a dual-line braking circuit.  State why this is used in preference to a single line system. LV04 (3.2) (6 marks)

d. Explain the term ‘hygroscopic’ with respect to brake fluid.  What effect will this have on brake fluid and 


what is done on a service to reduce this problem?  LV04 (3.4d) (5 marks).

3.
This question relates to light vehicle steering systems. (25 marks)

a. State two advantages of rack and pinion steering. LV04 (1.3) (2 marks)

b. State two advantages of using power assisted steering compared to manual steering. 

LV04 (1.3) (4 marks)

c. Draw a simple schematic diagram showing the main parts of a rack and pinion type power assisted steering system. LV04 (1.1) (6 marks)

d. State the purpose of a ball joint in the steering system. LV04 (1.2) (2 marks)

e. State reasons why a variable-pitch rack and pinion system is sometimes used, explain how this is achieved, draw a diagram to support your answer. LV04 (1.2) (8 marks)

f. State three advantages of using an electrical type power assistance compared to a hydraulic, engine driven system. LV04 (1.3) (3 marks)

4.
This question relates to light vehicle suspension systems. (25 marks)

a. Explain the purpose and operation of an anti roll bar.  Draw a diagram to show a typical installation. 


LV04 (1.2) (6 marks)

b. State three advantages of independent front suspension. LV04 (1.3) (6 marks)

c. Draw a diagram of a McPherson strut type front suspension arrangement.  Identify the main parts.

LV04 (1.1) (7 marks)

d. State what checks you would carry out before and after fitting a McPherson Strut assembly.

LV04 (7.3) (6 marks)

	UNIT: LV12
	WRITTEN ASSESSMENTS

REMOVING AND REPLACING LIGHT VEHICLE TRANSMISSION AND DRIVELINE UNITS AND COMPONENTS


Pass Mark 60%

1.
This question relates to light vehicle clutch systems. (25 marks)

a. State two reasons why it is important to have an ‘operating clearance’ between the clutch release bearing and spring diaphragm. Where on the system is this clearance usually measured? 


LV12 (1.2) (5 marks)

b. State three advantages of a diaphragm spring type clutch compared to a multicoil spring clutch. 


LV12 (1.3) (6 marks)

c. Draw a simple diagram showing the main parts in a hydraulic clutch actuation system. 


State three advantages of a hydraulic system compared to mechanical types. LV12 (1.2) (8 marks)

d. Describe why it is sometimes necessary to adjust a clutch actuation system. LV12 (1.2) (4 marks)

e. State two reasons why a centre plate with a spring hub would be employed. LV12 (1.2) (2 marks)

2.
This question relates to light vehicle manual gearboxes. (25 marks)

a. State two reasons why helical gears are more favourable in a vehicle transmission than 


straight-cut, spur gears. LV12 (3.3) (2 marks)

b. State the three shafts in a gearbox fitted to a front engine rear wheel drive vehicle. State the function of each shaft. LV12 (3.1) (6 marks)

c. State two differences between a transmission designed for transverse front wheel drive vehicle compared to a rear wheel drive front engine vehicle. LV12 (3.3) (3 marks)

d. Describe the operation of a simple interlock mechanism for a multi-rail gear selector.  Draw a simple diagram to support your answer. LV12 (3.2) (8 marks) 

e. Modern vehicles use “baulk ring” type synchromesh, explain:

i. the purpose of the baulk ring (2 marks)

ii. the material used for construction of the baulk ring

iii. the baulk ring has a ‘screw thread’ finish on its surface, what is the purpose of this?  LV12 (3.2) (6 marks)

3.
This question relates to light vehicle driveshafts and joints. (25 marks)

a. Draw a diagram to show the layout of a simple, Hotchkiss type rear wheel drive arrangement. 


State on your diagram the joints which allow movement of the axle. LV12 (5.2) (6 marks)

b. Describe why it is necessary to ‘phase’ hooke type universal joints fitted to a prop shaft. Support your answer with a diagram. LV12 (5.5) (8 marks)

c. State two advantages of using a two-piece prop shaft arrangement. LV12 (5.3) (4 marks)

d. State three differences between a drive shaft designed for front wheel drive application and a prop 


shaft for rear-wheel drive. LV12 (5.3) (3 marks)

e. Name the type of joint used for transmitting drive to the wheel in front wheel drive applications. Draw a simple cross sectional diagram showing the mains parts. LV12 (5.1) (4 marks)

4.
This question relates to light vehicle final drives. (10 marks)
a. State three types of bevel gear employed in rear axles, state which is most commonly used. 

LV12 (5.1) (4 marks)

b. Draw a simple schematic diagram of a rear axle assembly showing internal parts.  Label the main constructional parts. 


LV12 (5.2) (6 marks)

5.
This question relates to Testing and Inspection of light vehicle driveline systems. (15 marks)
a. Describe the following clutch faults and state a possible cause of each. 

i. clutch slip (2)

ii. clutch drag (2)

iii. clutch judder (2)

LV12 (7.4) (6 marks)

b. Explain the following terms with respect to rear axle adjustments, describe why they are needed. 

i. preload (2)

ii. backlash (2)

LV12 (7.1) (4 marks)

c. The diagram below shows the power flow through a rear wheel drive gear box in third gear. 


LV12 (5.4a) (5 marks)
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i. calculate the overall gear ratio of third gear

ii. if the final drive ratio is 4.1:1 and the engine speed is 2500rpm, calculate the wheel speed in third gear

iii. if fifth gear ratio is 0.95, calculate the wheel speed with the same final drive and engine speed 

	UNIT:G8
	WRITTEN ASSESSMENTS

HOW TO IDENTIFY AND AGREE MOTOR VEHICLE CUSTOMER SERVICE NEEDS


Pass Mark 60%

This assignment is based on the requirement to obtain information from customers on their perceived needs; giving advice and information and agree a course of action; contracting for the agreed work and completion of all necessary records and instructions. 

Each question is allocated 25 marks out of a total of 100. Because of the nature of the unit, acceptable answers may vary considerably. It is expected that the assessor will allocate marks within each question accordingly which will take this into account. 

SUMMATIVE ASSIGNMENT: 

1. (25 marks) G8 (1.1)

a. Interpret and explain typical content and limitations of vehicle and component warranties for 



vehicles dealt with by sales and repair organisations.
 
2. (25 marks) G8 (1.2 – 1.5)


a.
Explain typical terms and conditions applicable to the acceptance of customer vehicles for repair.

b.

Explain what, if any, limits there are to the authority for accepting vehicles.


c.
Explain why it is important to keep customers advised of progress and how this is achieved 


within the organisation.


d.
Explain typical procedures for the completion and processing of documentation and records, 
including payment methods and obtaining customer signatures as applicable.

3. 
Explain the principles of communication and care which should be applied when dealing with customers. (25 marks) G8 (3.1 – 3.4)

4. 
Explain the effect of resource availability upon the receipt of customer’s vehicles and the completion of work. Explain how to access costing and work completion time information. (25 marks) G8 (5.3 – 5.4)

ASSIGNMENT GUIDANCE:

The assessment should:

· be completed by each learner on an individual basis.

· use explanations and descriptions which are comprehensive and where appropriate, include labelled diagrams.

· show in-depth understanding of the subject matter.

When completing this summative assignment the following assessment criteria should be referred to:

Unit G8:

1.1 describe the content and limitations of company and product warranties for the vehicles dealt with by their company

1.2 explain the limits of their own authority for accepting vehicles

1.3 explain the importance of keeping customers informed of progress

1.4 describe their workplace requirements for the completion of records

1.5 explain how to complete and process all the necessary documentation

3.1 explain how to communicate effectively with customer

3.2 describe how to adapt your language when explaining technical matters to non-technical customers

3.3 explain how to use effective questioning techniques

3.4 describe how to care for customers and achieve customer satisfaction

5.1 describe the range of options available to resolve vehicle problems

5.2 describe the range and type of services offered by their company

5.3 explain the effect of resource availability upon the receipt of customer vehicles and the completion 
work

5.4 explain how to access costing and work completion time information

	UNIT: LV0506
	WRITTEN ASSESSMENTS

INSPECTING LIGHT VEHICLES USING PRESCRIBED METHODS


Pass Mark 60%

1.
This question is concerned with light vehicle maintenance inspections. (20 marks)
a. State two types of inspection that may be carried out on a vehicle. LV0506 (1.1) (4marks) 
b. State two tools that would assist with an inspection of suspension and steering systems. 


LV0506 (1.3) (4 marks) 

c. State how you would check for excessive play in: 

i. wheel bearings

ii. suspension bushes 

iii. steering ball joints

iv. constant velocity joint

v. the steering column top bush


LV0506 (1.3) (10 marks)

d. During an inspection, you find that the right hand rear suspension damper is leaking. What action 
would you recommend on your report?  LV0506 (1.7) (2 marks)

2.
This question is concerned with the technical aspects of light vehicle braking systems and the 


inspection of system components. (20 marks)

a. You are inspecting the brake system of a vehicle.  Describe the checks you would carryout to determine the safety and condition of the:

i. brake discs

ii. disc pads

iii. hydraulic system 

LV0506 (1.3) (6 marks) 

b. State the procedure for checking a vacuum operated brake servo.  LV0506 (1.3) (4 marks)

c. State two checks which should be carried out on light vehicle brake fluid as part of routine 
inspections?  LV0506 (1.2) (4 marks)

d. State two faults for each of the following which would cause you to classify them unserviceable: 

i. park brake

ii. rear drum brake

LV0506 (1.5) (6 marks)

3.
This question is concerned with the pre-delivery inspection of a new light vehicle (20 marks) 

a. State what checks would be carried out on the following systems:

i. fluids and lubricants

ii. washers and wipers

iii. body and interior

LV0506 (1.2) (12 marks)

b. Apart from stop and tail lamps, which other rear lights should be checked prior to delivery?


LV0506 (1.2) (4 marks)

c. What action should you take if you find a fault with the paint work on inspection and why? 


LV0506 (1.7) (4 marks)

4.
This question is concerned with the inspection paperwork requirements for light vehicles 

(20 marks)

a. List five pieces of information you can get from the vehicle which could be recorded on the inspection 


report. LV0506 (1.6) (10 marks) 
b. Explain why it is advisable to accurately record the results of a pre-work inspection before starting any 

repairs on a customer’s vehicle.   LV0506 (1.6) (4 marks) 
c. Why is it important that the technician who inspects the vehicle signs the inspection report? 


LV0506 (1.9) (2 marks) 
d. State two other pieces of paperwork that can be written from the inspection report. 


LV0506 (1.7) (4 marks) 

5.
This question is concerned with general requirements of light vehicle inspections. (20 marks)

a. Explain the sources of information you would use in respect of each of the following: 

i. vehicle specifications

ii. service schedules

LV0506 (1.5) (6 marks)

b. Explain why it is important to establish a logical, systematic route when inspecting light vehicles. 



LV0506 (1.3) (4 marks) 
c. Describe the action that is necessary following a post work inspection in order to promote customer 


satisfaction and ensure a professional image is projected. LV0506 (1.8) (5 marks) 

d. During a pre work vehicle inspection you notice a problem that falls outside the scope of the work that 


is being done.  Explain the action which should be taken. LV0506 (1.10) (5 marks)

	UNIT:

LV11.1
	WRITTEN ASSESSMENTS

OVERHAULING LIGHT VEHICLE ENGINE MECHANICAL UNITS


These are criterion referenced assignments therefore do not have a marking scheme.

Assignment

1. Select a light vehicle engine unit. 

2. Provide a detailed description of the construction and operation of the engine.  LV11.1 (1.1, 1.2)

3. Explain a typical mechanical fault found in the unit. Include a description of the symptoms caused by the fault and an explanation of what causes the symptoms.  LV11.1 (1.5)

4. Give a detailed description of the methods used to identify the fault.  LV11.1 (1.6)

5. Explain how to dismantle the engine and include how to measure/assess the faulty component. 


LV11.1 (1.4, 1.7)

6. Explain how to compare your assessment/measurements against manufacturer’s specifications. Include a description of where the specifications can be obtained.  LV11.1 (1.8)

7. Explain how to overhaul and reassemble the engine. Include the preparation and use of any overhauling equipment e.g. measuring equipment, special tools etc.  LV11.1 (1.3, 1.4)

8. Explain how to evaluate the engine after overhauling to confirm its correct operation.  LV11.1 (1.9)

Assignment guidance and assessment criteria:

The assignment should:

· be all your own work and contain approximately 600 – 900 words. 

· include at least one labeled diagram

· show in-depth knowledge of the system and a clear understanding of the diagnostic process and rectification activities

When completing this assignment you should refer to the following assessment criteria for the unit LV11.1:

1.1
Identify light vehicle engine unit components 

1.2
Describe the construction and operation of light vehicle engine unit components

1.3 
Explain how to prepare, use and assess all of the overhauling equipment

1.4
Explain how light vehicle engine units are dismantled, overhauled and reassembled

1.5
Explain common symptoms, causes and faults found in light vehicle engine units 

1.6
Explain methods used to identify engine unit faults

1.7
Explain how to examine, measure and make suitable adjustments to light vehicle engine components

1.8
Explain how to evaluate and interpret results found in diagnosing light vehicle engine unit faults and compare with manufacturer’s specifications and settings

1.9
Explain how to evaluate the operation of components and systems following overhauling units to confirm system performance
	UNIT:

LV11.2
	WRITTEN ASSESSMENTS

OVERHAULING LIGHT VEHICLE TRANSMISSION UNITS


These are criterion referenced assignments therefore do not have a marking scheme.

Assignment

1. Select a light vehicle gearbox or final drive unit. 

2. Provide a detailed description of the construction and operation of the unit.  LV11.2 (1.1, 1.2)

3. Explain a typical mechanical fault found in the unit. Include a description of the symptoms caused by the fault and an explanation of what causes the symptoms.  LV11.2 (1.5)

4. Give a detailed description of the methods used to identify the fault.  LV11.2 (1.6)

5. Explain how to dismantle the gearbox or final drive and include how to measure/assess the faulty component.  LV11.2 (1.4, 1.7)

6. Explain how to compare your assessment/measurements against manufacturer’s specifications. Include a description of where the specifications can be obtained.  LV11.2 (1.8)

7. Explain how to overhaul and reassemble the unit. Include the preparation and use of any overhauling equipment e.g. measuring equipment, special tools etc.   LV11.2 (1.3, 1.4)

8. Explain how to evaluate the gearbox or final drive after overhauling to confirm its correct operation.


LV11.2 (1.9)

Assignment guidance and assessment criteria:

The assignment should:

· be all your own work and contain approximately 600 – 900 words. 

· include at least one labeled diagram

· show in-depth knowledge of the system and a clear understanding of the diagnostic process and rectification activities

When completing this assignment you should refer to the following assessment criteria for the unit LV11.2:

1.1
Identify light vehicle gearbox and final drive unit components 

1.2
Describe the construction and operation of light vehicle gearbox and final drive units

1.3 
Explain how to prepare, use and assess all of the overhauling equipment

1.4
Explain how light vehicle gearbox and final drive units are dismantled, overhauled and reassembled

1.5
Explain common symptoms, causes and faults found in light vehicle gearbox and final drive units 

1.6
Explain methods used to identify gearbox and final drive unit faults

1.7
Explain how to examine, measure and make suitable adjustments to light vehicle gearbox and final drive components

1.8
Explain how to evaluate and interpret results found in diagnosing light vehicle gearbox and final drive unit faults and compare with manufacturer’s specifications and settings

1.9
Explain how to evaluate the operation of components and systems following overhauling units to confirm system performance

	UNIT:

LV11.3
	WRITTEN ASSESSMENTS

OVERHAULING LIGHT VEHICLE STEERING 

AND SUSPENSION UNITS


These are criterion referenced assignments therefore do not have a marking scheme.

Assignment

1. Select a light vehicle steering or suspension unit. 

2. Provide a detailed description of the construction and operation of the unit. LV11.3 (1.1, 1.2)

3. Explain a typical mechanical fault found in the unit. Include a description of the symptoms caused by the fault and an explanation of what causes the symptoms. LV11.3 (1.5)

4.  Give a detailed description of the methods used to identify the fault.  LV11.3 (1.6)

5. Explain how to dismantle the unit and include how to measure/assess the faulty component. 


LV11.3 (1.4, 1.7)

6. Explain how to compare your assessment/measurements against manufacturer’s specifications. Include a description of where the specifications can be obtained. LV11.3 (1.8)

7. Explain how to overhaul and reassemble the unit. Include the preparation and use of any overhauling equipment e.g. measuring equipment, special tools etc. LV11.3 (1.3, 1.4)

8. Explain how to evaluate the steering or suspension after overhauling to confirm its correct operation.  LV11.3 (1.9)

Assignment guidance and assessment criteria:

The assignment should:

· be all your own work and contain approximately 600 – 900 words. 

· include at least one labeled diagram

· show in-depth knowledge of the system and a clear understanding of the diagnostic process and rectification activities

When completing this assignment you should refer to the following assessment criteria for the unit LV11.3:

1.1
Identify light vehicle steering and suspension unit components 

1.2
Describe the construction and operation of light vehicle steering and suspension units

1.3 
Explain how to prepare, use and assess all of the overhauling equipment

1.4
Explain how light vehicle steering and suspension units are dismantled, overhauled and reassembled

1.5
Explain common symptoms, causes and faults found in light vehicle steering and suspension units 

1.6
Explain methods used to identify steering and suspension unit faults

1.7
Explain how to examine, measure and make suitable adjustments to light vehicle steering and suspension components

1.8
Explain how to evaluate and interpret results found in diagnosing light vehicle steering and suspension faults and compare with manufacturer’s specifications and settings

1.9
Explain how to evaluate the operation of components and systems following overhauling units to confirm system performance

	UNIT: BP18
	WRITTEN ASSESSMENTS

REMOVING AND FITTING BASIC LIGHT VEHICLE MECHANICAL, ELECTRICAL AND TRIM (MET) COMPONENTS AND NON-PERMANENTLY FIXED VEHICLE BODY PANELS 


Pass Mark 60%

1.   This question relates to removal procedures (30 marks)

a. State three procedures for protecting the vehicle and its contents from damage throughout the duration 



of the repair.  BP18 (1.1) (6 marks)

Figure 1 shows a variety of fasteners  
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b. Name each of these fasteners. BP18 (1.5, 3.4) (6 marks)

c. Describe the procedure for storing removed, undamaged body panels during the repair process. 


BP18 (3.3) (2 marks)

d. You have started work on a vehicle stripping out the damaged parts and removing ancillaries to enable 


the body repairers access to a repairable panel. You notice a component that is broken and not listed 


on the estimate.  What should be your course of action?  BP18 (1.10) (2marks)

e. List three sources of information that may be consulted to determine correct panel gap dimensions.


BP18 (3.6) (6 marks)

f. Outline one method of determining panel gap dimensions in the absence of any of the above 


information. BP18 (3.6) (4 marks)

g. State two situations where speed (spire) nuts may be used on a vehicle body. BP18 (1.6, 3.5) (4 marks)

2.   This question relates to electrical principles and procedures (30 marks)

a. A lead acid battery has been damaged in a road traffic accident and you have been given the task of 


removing the item.  Describe the correct method of removal, including what Personal Protective 
Equipment should be worn and the correct method of disposal of the battery. BP18 (1.1d) (8 marks)

b. As part of the repair to an accident damaged vehicle it is necessary to remove the drivers air bag 
assembly. Describe the procedure to safely store the air bag assembly. BP18 (1.4) (8 marks)

c. During the repair of a motor vehicle the air bags were replaced. What checks should be carried out 
on the Supplementary Restraint Systems before handing the vehicle back to the customer?  BP18 (1.9) (4 marks)

d. A modern vehicle is fitted with Bi-xenon headlamps. What hazards are associated with this lighting system, and what care should be taken whilst dismantling the headlights prior to repair? 


BP18 (1.3) (6 marks)

e. Why must the resistance of any Supplementary Restraint Systems wiring never be checked with a 
multi-meter without carrying out necessary precautions first? BP18 (1.2) (4 marks)
3.   This question relates to organisational requirements and procedures (20 marks)

a. Explain why it is more efficient to complete a Quality-Check sheet than to simply report verbally on 
the quality of repairs. BP18 (1.8) (4 marks)

b. State why Quality-Checks should only be carried out by experienced personnel. BP18 (1.7) (2 marks)

c. List four types of quality control checks that could be used to ensure customer satisfaction and that 
the vehicle complies with manufacturers specification. BP18 (1.9) (8 marks)

d. You are working on a customer’s car when you come across an unforeseen problem, which will take 
at least two hours to rectify.  What action should be taken? BP18 (1.10) (6 marks)

4.
This question relates to panel replacement and alignment procedures (20 marks)

a.   Describe two adjustments that can be made to achieve correct alignment of a newly replaced tailgate. BP18 (3.6) (6 marks)

b.   Describe the quality control checks that can be used to ensure correct alignment of a new tailgate.


BP18 (3.7) (4 marks)

c.   Explain the abbreviation ‘M.E.T.’  BP18 (1.1) (4 marks)

d.   List three items of M.E.T, which are associated with tailgates.  BP18 (3.1) (6 marks)

For tutor and assessor use only

	UNIT REF: G0102
	SOLUTIONS AND MARKING SCHEME

HEALTH, SAFETY AND GOOD HOUSEKEEPING IN THE AUTOMOTIVE ENVIRONMENT


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1
	Safety helmet – working under vehicle to protect head from knocks & falling objects           5 x 2 marks
Safety boots – general workshop duties protect feet from crushing

Gloves – type dependent on task – skin protection chemicals / cuts

Safety spectacles/goggles – chiseling, drilling, grinding etc. stops swarf from damaging eyes

Ear defenders / plugs – any task involving loud noise to protect against hearing damage
	10
	1.1

	2
	High visibility jacket
	2
	1.3

	3
	Wing covers, seat covers, floor mats, steering wheel cover     
3 x 2 marks
	6
	1.2

	4
	Untidy cables, waste etc across floor. Fluid leaks on floor. Working at heights – any other suitable            3 x 2 marks
	6
	3.1

	5
	Water, electricity- any other suitable.     Lubricants, fasteners, cleaning materials – any other suitable   5 x 3 marks
	15
	3.3

	6
	Absorbent granules, broom, dustpan / shovel etc  3 x 2 marks
	6
	3.5

	7
	To work safely   
	2
	5.1

	8
	To provide a safe work environment
	2
	5.1

	9
	To minimize waste and to ensure materials available for the future       2 x 2 marks
	4
	3.6

	10
	Electric shock
	2
	7.1

	11
	Falling into an open inspection pit
	4
	7.1

	12
	Used on the hands to prevent industrial dermatitis
	3
	7.3

	13
	Bench / Pedestal Grinder. Work rest position. Spark guards. Wheel condition
	4
	5.1

	14
	Four from : safe place of work, appropriate welfare arrangements, safe systems of work, safe plant equipment and tools, safe methods of storing, handling and moving goods, procedures for reporting accidents, safety policy, training and supervision where appropriate.                                                               4 x 4 marks
	16
	5.2

	15
	Live electrical equipment and flammable metals      2 x 2 marks
	4
	7.4

	16
	Flammable liquids and live electrical equipment        2 x 2 marks
	4
	7.4

	17
	Any three suitable         3 x 2 marks
	6
	7.5

	18
	Any two suitable         2 x 2 marks
	4
	7.5

	Total
	100
	


	UNIT REF: G4
	SOLUTIONS AND MARKING SCHEME

MATERIALS, FABRICATION, TOOLS AND MEASURING DEVICES USED IN THE AUTOMOTIVE ENVIRONMENT


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1
	Hacksaw, Hammer, File, Pliers, Thread tap, Stud remover, Sockets, Combination spanner, Dividers, Snips, Rule, Micrometer.   12 x 1 mark
	12
	1.1, 1.2

	2
	Thickness and type of material being cut       2 x 2 marks
	4
	1.3

	3
	Loosening / Tightening nuts, bolts, studs etc.
	4
	1.1

	4
	25mm
	4
	1.4

	5
	0.5mm
	4
	1.4

	6
	Brake disc
	4
	1.2

	7
	To keep clean and avoid corrosion taking place.   2 x 2 marks
	4
	1.5

	8
	Electrical Multi-meter
	4
	1.6

	9
	Set to Ohms. Connect the test leads and check the meter for zero – calibrate if necessary             3 x 2 marks
	6
	1.7

	10
	The maximum safe load which can be supported by the stand
	6
	3.2

	11
	Elastic
	4
	5.3

	12
	Plastic
	4
	5.3

	13
	Indentation, Abrasion, Scratching, Wear.  Any two   
 2 x 2 marks
	4
	5.3

	14
	Any three from - Tough, malleable, ductile, easily welded, reasonably strong.  DO NOT accept cheap        3 x 2 marks
	6
	5.1

	15
	Aluminium alloy              2 x 2 marks
	4
	5.1

	16
	Polyvinyl chloride           2 x 3 marks
	6
	5.2

	17
	Thin sheet or thin walled tube / conduit
	4
	7.1

	18
	Shake proof washer, Tab washer, Slotted/Castle nut, Spring washer  4 x 2 marks
	8
	7.4

	19
	To stop the file teeth from clogging with metal ‘pins’
	4
	7.1

	20
	Pop rivet
	4
	7.4

	Total
	100
	


	UNIT REF: LV01
	SOLUTIONS AND MARKING SCHEME

ROUTINE LIGHT VEHICLE MAINTENANCE


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1a
	Correctly describes:

Engine and transmission at normal operating temperature. With the engine at idle and the transmission in neutral (or park) remove the transmission dip-stick and ensure that the oil level is between “Max” and “Min”. Top-up if necessary but do not overfill.

Or any other correct procedure.

4 marks
	4
	1.5

	1b
	Identifies any 3 from:

Bent shaft

Leaking or torn gaiters

Excessive play or lift in the joints

Knocking when driven on full lock

2 marks each
	6
	1.4

	1c
	Correctly describes:

Warm engine, remove filler cap,, remove drain plug and drain oil into suitable receptacle remove filter checking seal comes off with it; replace drain plug with new washer, lubricate new seal and fit filter, fill with correct amount of new oil, run engine, stop and recheck levels, top up if needed. 

4 marks
	4
	1.6

	1d
	Identifies any 3 from:

Chassis

Transmission and drive line

Engine

Wheels and tyres

Electrical, electronic

2 marks each
	6
	1.3

	Total
	20
	

	2a
	Correctly describes:

The tyre tread should be measured using an approved tread depth indicator and the tread measured across the full width of the tyre at 90 degree intervals.  The tread should also be inspected for isolated bald spots around the tyre circumference. 

6 marks
	6
	1.4

	2b
	Any correct i.e.

Wheels and tyres – wheel nut torque, tyre pressure etc.

Brakes – Pad / lining thickness, disc drum dimensions etc

Engine – clearances, belt tensions, fluid specs etc.

Transmission – fluid specs, quantities, free play etc.

4 marks
	4
	1.9

	2c
	Correctly describes:

Ball joint: get colleague to move steering wheel left to right rapidly while you look for lift in the ball joint. Check rubber seal for splits.

Steering Rack: get colleague to move steering wheel left to right rapidly while you look for security of rack mountings, excessive play in the joints, gaiters for splits.

Steering Box: get colleague to move steering wheel left to right rapidly while you look for security of the box, lift in the drop arm, lift in the joints, oil leaks from the box 2 marks each 
	6
	1.4


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	2d
	Correctly describes:

To ensure that the tyres are serviceable and safe – correct tread depths and pressures. Different tyre constructions are not being mixed incorrectly. No sidewall damage.

To ensure that the vehicle is operating at its optimum – low tyre pressures can cause increased tyre wear, decreased fuel economy, poor handling etc.

4 marks
	4
	3.1

	Total
	20
	

	3a
	Correctly identifies any 2 from:

· Security of system

· Exhaust mountings

· Holes in system

· Exhaust fouling bodywork or other components

2 marks each
	4
	1.2 / 1.3 / 1.4

	3b
	Correctly describes:

Engine at normal operating temperature. In a well ventilated area, hold the engine revs at approx 1,200 – 1,500 rpm to purge the exhaust pipe. Place the probe of a 4 gas analyser into the vehicle exhaust pipe whilst the engine is at tick-over. Follow the instructions on the analyser. The exhaust gases will be measured for HC, CO2, CO and O2.

A description of a 5 gas analyser is also acceptable.

6 marks
	6
	1.2

	3c
	Correctly identifies:

· Check for signs of fluid leakage

· Check the security of the mountings

· Check for signs of damage or distortion

· Check the damper operates effectively to damp spring oscillations

2 marks each
	8
	1.4

	3d
	Inform the supervisor so the customer can be contacted and make a note of the fault on the job card  

2 marks
	2
	1.8

	Total
	20
	

	4a
	Correctly describes 3 from:

Visual check around the battery casing for signs of leaks or damage.

Check the battery for security in the carrier.

Visual check for the condition and security of the battery terminals

Check the battery charge indicator if it is a sealed battery or check the S.G. if the battery has vent plugs

2 marks each
	6
	1.4

	4b
	Correctly describes:

The rear lights should be operated by an assistant starting with the side lights and gradually increasing the load to check for poor earth connections. As each lamp is operated it should be lightly tapped to check for loose connections. Indicators should be checked by operating the switch and not via the hazard switch to ensure correct wiring to the side repeaters.




8 marks
	8
	1.4


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	4c
	Correctly describes:

Vehicle should be parked on level ground. Headlamps should first be checked for condition, operation and security. Correctly align a headlamp beam tester to each headlamp in turn and compare the image produced to the image supplied in the beam tester instructions or the MOT testers manual 

6 marks
	6
	1.2

	Total
	20
	

	5a
	Correctly explains:

Viscosity: a measure of an oils resistance to flow; low viscosity oils flow easier than high viscosity oils. The viscosity of an oil is usually denoted by its SAE rating.

Multi-grade oil: Oils which have a dual viscosity they behave like a low viscosity oil when cold and like a higher viscosity oil when hot e.g. SAE 10W /30. 

2 marks each
	4
	1.6

	5b
	Correctly states:

To preserve the manufacturer’s warranty.

Recommended parts are designed with that vehicle system in mind by the manufacturer and will help preserve the terms of the warranty.

New product training given to the technicians by the manufacturers will help them maintain the vehicle to manufacturer’s specification. 

                                                                      2 marks each
	6
	3.2

	5c
	Manufacturers’ specification.

Local roadworthiness regulations / recommendations

                                                                            2 marks each
	4
	3.1

	5d
	Correctly states:

· Ensure bodywork has no oil or grease marks

· Ensuring seats are returned to normal position

· Ensure there are no grease and oil on seats, door handles and steering wheel

· Re-instate all fittings

· Any other valid points

2 marks each
	6
	1.2

	Total
	20
	


	UNIT REF:

LV02.1
	SOLUTIONS AND MARKING SCHEME

LIGHT VEHICLE ENGINE MECHANICAL, LUBRICATION AND COOLING SYSTEM UNITS AND COMPONENTS


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1a
	Correctly states:

A multi-cylinder engine reduces the engine peak torque and mean torque. 

Maximum engine speed is limited by the mass of its moving parts, a multi-cylinder engine will have smaller engine parts (i.e. piston, conrods) and lower inertia forces on these parts. 2 marks each
	4
	1.3

	1b
	Correctly states:

i.    Adv = Good balance


Disadv = Limited number of cylinders (normally max.6)
ii. 
Adv = Compact arrangement 


Disadv = More difficult to balance
iii.
Adv = Excellent balance or Low CofG

Disadv = Complex arrangement for cooling and manifolds

1 mark each
	6
	1.3

	1c
	Correctly states:

Improved efficiency and gas flow in the cylinder
Increased value dimensions 1 mark each
	2
	1.3

	1d
	Positive control of the valve operating mechanism reducing the inaccuracy in valve timing at high engine speed. 2 marks
	2
	1.3

	1e
	Larger valve gas-flow area gives improved volumetric efficiency
Higher engine speeds possible as lighter valve and spring can be used. Improved combustion chamber design possible as spark plug/injector can be centrally positioned in the cylinder 2 marks each
	6
	1.3

	Total
	20
	

	2a
	Correctly states:

2 advantages:

More accurate operating temperature control

Allows the use of closer component  tolerances and fits for increased power outputs

2 disadvantages:

More components needed (water jacket, pump etc)

Heavier than air cooled 2 marks each
	8
	3.3

	2b
	Correctly states:

Advantage:

Fewer components/cheaper to produce

Disadvantage:

Noisier due to larger component clearances and lack of a water jacket 2 marks each
	4
	3.3

	2c
	Correctly identifies:

Visual check of hoses and components for damage and leaks 

Pressure test to ensure the integrity of connections and radiator core. 

Specific gravity of coolant using a hydrometer to check coolant specification matches operating conditions  

2 marks each
	6
	4.2


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	2d
	Correctly explains: The liquid cooling system is pressurised to raise the boiling point of the coolant to above
 that of the engine operating temperature 2 marks
	2
	3.4d

	Total
	20
	

	3a
	Correctly explains:

i.
This form of lubrication relies on the natural movement of the oil between 
bearing surfaces to form a wedge, this separates them when they are 
moving 


(2 marks, diagram = 1 mark)
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ii.
This form of lubrication relies on the ability of the oil to cling onto and coat 
the surface of moving parts to avoid metal to metal contact 
(2 marks, diagram = 1 mark)
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	6
	2.4c

	3b
	Gives four advantages:

Oil movement in the sump does not affect supply

Oil is removed from the engine and therefore there is less contact with blow by gases and contaminants

No sump on engine means a lower installation height is possible reducing the C of G of the vehicle

Larger quantity of oil can be stored, reduced possibility for overheating the oil  2 marks each


	8
	2.3

	3c
	Correctly identifies and explains any 3 from:

Detergents – To keep contaminants in suspension in the oil so they can be removed in an oil change

Anti-oxidants inhibitors – Prevent oxidation of the mineral oil components forming hard deposits

Anti-foaming agents – Reducing foaming of the oil

Anti-wear – To help form protective film on the internal components 

Viscosity Improver – Reduce the effect of change of viscosity with respect to temperature 2 marks each
	6
	2.4b

	Total
	20
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	4a
	Correctly lists:

Set the engine so that the relevant cylinder has the base of the cam lobe over the bucket (2 marks)

Measure valve clearance using feeler gauges (2 marks)

Repeat for all valves, noting figures obtained (2 marks)

If figures are outside manufacturers tolerance, align timing marks and remove camshaft(s) and buckets (2marks)

measure shims with a micrometer and note measurements 

(2 marks)

Compare original clearance reading with shim size and change shim to bring clearance within specifications according to manufacturers data,(2marks)

Refit camshaft(s) shims and buckets to correct valves and turn engine over two revolutions by hand and check timing marks are correct.(2marks)

Recheck clearances with feeler gauges to ensure they are now within specification, if ok rebuild and test run. (2marks)
	16
	4.2

	4b
	Correctly explains:

i.  Too large, valve will open late and close early (insufficient opening period can lead to valve overheating and damage to the head and seat.

ii.  Too small, valve opens early and closes late resulting in pumping losses back through the valve/ poor cylinder scavenging 

2 marks each
	4
	4.4

	Total
	20
	

	5a
	Correctly calculates:

πr²h x number of cylinders=[3.14(37.5²)x88.3]x 4=1559.60cc

            1000

Other formulae such as ;π[ d²] stroke x number of cylinders

                                             4

Can be substituted.

12 marks
	12
	1.4b

	5b
	Correctly calculates:

SV+CV =CR= 389.90+22.95 =17.98:1    = (3.14 (3.75²) X 8.83)  + 22.95
    CV                      22.95



22.95

Where r = 7.5 ÷ 2 = 3.75cm (37.5mm)

Where h = 8.83cm (88.3mm)

6 marks
	6
	1.4a

	5c
	Correctly states:

Diesel

2 marks
	2
	1.4a

	Total
	20
	


	UNIT REF: 

LV02.2
	SOLUTIONS AND MARKING SCHEME

LIGHT VEHICLE FUEL, IGNITION, AIR AND EXHAUST SYSTEM UNITS AND COMPONENTS


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1a
	Correctly describes:

The EGR system operates during engine low load or cruising conditions with the engine at normal operating temperature. When the right conditions are met, exhaust gas is redirected into the inlet manifold which serves to dilute the amount of oxygen entering the cylinders. This, in turn, reduces the combustion temperature so decreasing the amount of NOx produced.

10 marks
	10
	3.2c

	1b
	Correctly states:

Prevent noise transfer to the passenger compartment

Allow system expansion and movement 

Prevent heat transfer to the passenger compartment 

2 marks each
	6
	3.1

	1c
	Correctly states:

Capacity type – To dampen low frequency noise caused by the pumping of the cylinders

Absorption type – To attenuate high frequency noise from the hot, expanding gases

2 marks each
	4
	3.1

	
	20
	

	2a
	Correctly states :

Carbon monoxide

Carbon dioxide

Hydrocarbons

Oxides of Nitrogen 

2 marks each
	8
	1.4c

	2b
	Correctly states:

Oxides of Nitrogen

Particulates 

1 mark each
	2
	1.4c

	2c
	i.
Petrol engine, fuel-air mixing occurs externally, 

      Diesel engine fuel air mixing occurs inside the cylinder 

ii.
Petrol, ignited by a electrical spark. 

     Diesel, internally self-ignited via hot compressed air in the 

     cylinder 

2 marks each
	4
	1.3, 2.3

	2d
	Correctly identifies:

Black smoke-rich mixture

Blue smoke- burning oil

White Smoke-Burning coolant

2 marks each
	6
	4.4

	Total
	20
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	3a
	Correctly lists:

Fuel tank

Lift pump

Fuel filter

Injection pump

Injector and leak-off piping

1 mark each
	5
	1.1

	3b
	Correctly identifies:

Mechanical 

Hydraulic 

Pneumatic 

1 mark each
	3
	1.1

	3c
	Correctly draws:

A simple diagram with a single injector positioned in the inlet manifold to feed all cylinders 

1 injector positioned in each inlet port.

3 marks each
	6
	1.2

	3d
	Student should explain that simultaneous injection means all the injectors fire together (1 marks), delivering half the metered amount twice per engine cycle 

(2 marks). 

Sequential injection means the injectors’ fire in firing order sequence (1 mark) and the full metered fuel volume for the cycle is injected (2 marks).
	6
	1.3

	
	Total
	20
	

	4a
	Correctly lists any 5 from:

Air mass or volume flow sensor

Engine temperature 

Intake air temperature 

Crank position 

Manifold pressure 

Throttle position  1 mark each
	5
	2.1

	4b
	Correctly states:

Open Loop system-takes sensor output, evaluates and supplies fuel to meet demands 2 marks

Closed loop-takes sensor output, evaluates and supplies fuel to meet demand but also uses a Lambda sensor to monitor how much oxygen is in the engine exhaust gasses and adjusts incoming fuel accordingly to reduce emissions.

3 marks
	5
	2.3

	4c
	Correctly states:

Fewer mechanical components

Plugs fired in pairs, 1 being a wasted spark  2 marks each
	4
	2.3

	4d
	Correctly draws:

A simple sketch to show the differences between insulator to body contact area that determines a ‘hot’ or ‘cold’ spark plug

3 marks each
	6
	2.3

	Total
	20
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	5a
	Correctly states:

Turbo Charger driven by exhaust gasses at extremely high speeds but without control devices there is a lag between driver demand and speed increase

Supercharger is positively driven from the crankshaft by toothed belt or gears therefore the response to driver throttle input is without lag 

3 marks each
	6
	3.3

	5b
	Correctly lists:

Turbo charger or compressor

Waste gate

Intercooler

Oil feed

1 mark each
	4
	3.1

	5c
	Correctly identifies:

Idling allows the turbo to maintain an oil supply while it cools down

This prevents seizure and bearing damage 

2 marks each
	4
	3.2b

	5d
	Correctly states:

High fuel consumption

Poor performance

Excess hydro carbons (un burnt fuel) through the exhaust 

2 marks each
	6
	4.4

	Total
	20
	


	UNIT REF: 

LV03
	SOLUTIONS AND MARKING SCHEME

REMOVING AND REPLACING LIGHT VEHICLE ELECTRICAL UNITS AND COMPONENTS


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1a
	Correctly states:

2 volts 

5 volts 

5 volts    2 marks each
	6
	1.7

	1b
	Correctly explains:

Both devices are designed to protect a circuit against excessive current flow. A fuse ruptures permanently due to the heating effect of current overload in the circuit. When this occurs it must be replaced once the fault has cleared. 

The circuit breaker uses magnetic or thermal means to sense overload and can normally be reset once the fault is cleared 

Circuit breakers are used in high load circuits where high-inrush currents may occur, for example, electric windows, sunroof, heated rear window, headlights.   2 marks each
	6
	1.3

	1c
	Correctly explains:

Rating of the cable is critical to efficiently transfer the power to the electrical consumer with minimal losses 

It is also important not to over rate the cable as this increases weight and cost  2 marks each
	4
	1.5

	1d
	Correctly explains:

Electrical resistance increases with cable length.  Voltage will reduce with an increase in cable length. 3 marks
	3
	1.7

	1e
	Draw simple diagrams that illustrates the difference between earth and insulated return 
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2 marks for each diagram
	4
	1.4

	1f
	Correctly identifies any 2 from less wiring, reduced cost, lighter weight and simpler circuit 1 mark each
	2 
	1.4

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	2a
	Correctly identifies:

Lead Peroxide on the positive plate 

Lead (or spongy lead) on the negative 2 marks each
	4
	3.2

	2b
	Correctly states:

Dilute Sulphuric Acid 

The density reduces 2 marks each
	4
	3.1

	2c
	Correctly names:

Hydrometer

Approximately 1.280 or twelve-eighty 2 marks each
	4
	7.2

	2d
	Correctly describes:

Ampere-hour rating is the amount of current the battery will deliver for a given time period (2 marks) and is generally based on a fixed time period (e.g. 10 or 20 hours) (2 marks).

The Reserve capacity indicates the time that a battery will deliver a certain current (25A) at a certain temperature (25ºc) (2marks) before the cell voltage reaches a certain level (1.75V) (2 marks).
	8
	3.5

	2e
	Correctly explains:

The battery internal resistance is the resistance of the parts within the battery itself (1 mark) and this causes a internal volt drop when current is flowing  (1 mark) 
Diagram = 3 marks
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	5
	3.5

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	3a
	Correctly describes:

The solenoid is used to actuate the pinion into mesh with the flywheel ring gear prior to switching on the motor itself. 

The switching of current to the motor from the battery is also performed by the solenoid via a pair of electromagnetic contacts contained within it 

2 marks each
	2
	3.2

	3b
	Correctly states:

Compact 

Lower weight 

1 mark each
	2
	3.4

	3c
	Correctly states:

i.  This is the winding into which the generated current is induced. It is a static, fixed part and generally consists of 3 interconnected phase windings.

ii.  This part forms the field circuit. It is a rotating part with a magnetic field that induces current into the stator

iii.  This is the electronic controller which monitors and controls the output voltage of the alternator. It does this by varying the amount of current flowing in the field winding. 

iv.  This is a diode bridge circuit that converts the AC generated in the stator windings into a DC output suitable for charging the battery 

2 marks each
	8
	3.1

	3d
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Diagram = 2 marks each, delta and star correct labelling (2 marks)

For a high current application, delta type winding would be favoured (4 marks).  
	8
	3.2

	3e
	Correctly states:

Check battery voltage engine off, no load at least 12.6 volts fully charged 

2 marks

Switch on lights and other circuits then start the engine take voltage reading at about 3000 rpm should be about 14.5 volts

3 marks
	5
	7.2

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	4a
	Student sketches tank with sender unit shown as a rheostat, fuel gauge shown

as a thermal type (bi metallic strip) and a voltage stabaliser.

4 marks

Constant voltage supplied via the voltage stabaliser, through the heating coil around the gauge bi-metal strip, to the rheostat in the sender unit. Movement of the sender unit will alter the resistance value and therefore the amount of current flowing through the gauge bi metal strip heater coil. This will cause the strip to bend and the needle to move 

6 marks
	10
	5.2h

	4b
	Student sketches a simple stoplight circuit wired in parallel, with a stoplight switch positioned by the pedals.

4 marks

bulb rating 21w 

1 mark
	5
	5.2a

	4c
	Student shows two dissimilar metals ie brass and steel with a heating coil around them. Then shows the effect of passing a current through the coil by showing the metal strips bending. Used in an indicator flasher unit

5 marks

Student shows a coil around an armature then shows the armature movement when the coil is energised (show lines of magnetic force). Used to drive the horn, lighting relays, door locks etc.

5 marks
	10
	1.6

	Total
	25
	


	UNIT REF: 

LV04
	SOLUTIONS AND MARKING SCHEME

REMOVING AND REPLACING LIGHT VEHICLE CHASSIS UNITS AND COMPONENTS


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1a
	Correctly states:

Increased safety: Rapid deflation of the tyre is less likely if punctured. 

This is due to the soft inner liner of the tyre which provides a puncture sealing arrangement.  

In addition, the tyre runs cooler and is better balanced due to the lack of inner tube 

2 marks each
	6
	5.3

	1b
	Correctly states:

i. 205mm 

ii. 50% 

iii. 15 inches 

iv. V 

v. R 

1 mark each
	5
	5.5

	1c
	The number 91 on this tyre denotes the load index 

2 marks

This value determines what payload each tyre can carry. It is the maximum load a tyre can carry at a speed indicated by its Speed Symbol under service conditions specified by the tyre manufacturer 

3 marks
	5
	5.5

	1d
	A = Block.     B = Asymmetric.   C = Ribbed         2 marks each
	6
	5.2

	1e
	Correctly explains:

Loss of tyre contact with the wet road. 

1 mark 

The inability to expel water from building up under the tyre footprint 

2 marks
	3
	5.5

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	2a
	Correctly explains:

The rotating drum tends to drag and wedge the leading shoe into the drum, this creates an additional self generated force. 
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4 marks

This diagram should show; 

return spring 

leading shoe 

trailing shoe 

wheel cylinder 

shoe anchor 

adjuster 

1 mark each
	10
	3.2

	2b
	Any 2 from:

Improved heat dissipation 

Self-adjusting for lining wear 

Pedal travel not affected by temperature 

Brake force is proportional to pedal pedal/fluid pressure (no self servo) 2 marks each 
	4
	3.3

	2c
	A very simple diagram showing either an L or X split brake circuit is sufficient  4 marks
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Student should state increased safety failure of 1 circuit, remaining circuit is still available  2 marks each
	6
	3.2

	2d
	Brake fluid absorbs moisture from the air (2 marks). 
It affects the brake fluid by lowering it’s boiling point (2 marks)
Regular brake fluid changes reducing this problem (1 mark)
	5
	3.4d

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	3a
	Correctly identifies 2 from:

Compact construction 

Very direct and precise steering 

Low manufacturing costs  1 mark each
	2
	1.3

	3b
	Correctly identifies 2 from:

Minimises driver fatigue and effort required 

Reduced number of steering wheel turns lock-to-lock; better feel for the driver 
Less feedback to the driver of shocks transmitted from the road wheels  2 marks each
	4
	1.3

	3c
	Diagram should identify the parts: 
power steering pump (1 mark), reservoir (1 mark),control valve assembly on the steering shaft (1 mark), wheels (1 mark), track control arms (1 mark) and steering rack (1 mark)
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6 marks
	6
	1.1

	3d
	Correctly states:

Ball joints allow the transmission of forces, yet the flexibility to allow steering and suspension components to move within the limits of the ball joint axis  2 marks
	2
	1.2

	3e
	Correctly states:

To reduce the steering effort at each end of the steering rack. 
It is achieved via reducing the pitch of the teeth towards each end of the rack i.e. more teeth per given section of rack 

2 marks each 
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Diagram = 4 marks
	8
	1.2

	3f
	Correctly states:

Improved fuel economy 

Easier to install and accommodate in the vehicle 

Lighter weight, less components 1 mark each

Any other correct answer
	3
	1.3

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	4a
	The unit is fitted to prevent body roll whilst cornering 
When the suspension on each side has similar movement the roll bar has no effect 

When the vehicle corners, there is a tendency for one side of the suspension to compress on the outside of the corner 

This exerts a twisting force on the bar which resists movement, a force is generated which compresses the suspension on the opposite side and reduces the amount of body roll in the vehicle 1 mark each

Diagram = 2 marks
	6
	1.2

	4b
	Correctly states 3 from:

Improved ride comfort

Allows softer springing

Easier to accommodate in vehicle design 

More space for engine 

Better road holding and handling 

Due to greater wheel movement 

More accurate steering geometry

2 marks each

Any other correct answer
	6
	1.3

	4c
	The student should identify these parts specifically: spring 

(1 mark)

strut upper mounting and bearing (1 mark)

lower suspension or radius arm (1 mark)

damper or shock absorber (1 mark)
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Diagram = 3 marks
	7
	1.1

	4d
	Correctly describes:

Check component condition with regard to; Spring, damper rod, rod seal and top bearing. 

After fitting check security, leaks and damping action 

1 mark each
	6
	7.3

	Total
	25
	


	UNIT REF: 

LV12
	SOLUTIONS AND MARKING SCHEME

REMOVING AND REPLACING LIGHT VEHICLE TRANSMISSION AND DRIVELINE UNITS AND COMPONENTS


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1a
	In order to prevent continuous rotation of the release bearing – this prevents premature wear of the bearing 

2 marks

To ensure that the full spring pressure and clamping force is applied at the clutch contact faces – this prevents clutch slip 2 marks

The clearance is normally measured at the clutch pedal 

1 mark
	5
	1.2

	1b
	Correctly identifies 3 from:

It is suitable for high engine speeds – coil springs can bow due to centrifugal force, this reduces clamping force and causes unbalance 

Lower pedal force is required 

Clamping force does not reduce as the centre plate wears 

Compact and light 

2 marks each
	6
	1.3

	1c
	Diagram must include: Master cylinder and fluid reservoir 

(1 mark), slave cylinder (1 mark), hydraulic connection pipe 

(1 mark), pedal (1 mark), clutch release bearing and fork 

(1 mark)
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Advantages: Good Noise isolation from engine compartment (1 mark), low maintenance – self lubricating (1 mark) and adjusting (1 mark). No vibration transmission from the powertrain assembly (1 mark)

Any three from the list or any other correct answer
	8 max
	1.2

	1d
	Correctly describes:

As the centre plate wears and becomes ‘thinner’ the clearance between the spring and release bearing will reduce to the point that it disappears.
	4
	1.2

	1e
	Correctly states:

To smooth clutch engagement

To isolate engine torsional vibrations from the transmission 

1 mark each
	2
	1.2

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	2a
	They are quieter running

For the same gear wheel width, they can carry a greater load 1 mark each

Any other correct answer
	2
	3.3

	2b
	Primary or input shaft (1 mark) – Transmits the drive from the clutch centre plate into the gearbox (1 mark)

Layshaft or counter shaft (1 mark) – Has fixed gear wheels which form the basis of the various transmission ratios 

(1 mark)

Mainshaft (1 mark) – Holds the synchromesh assemblies and the mating gearwheels, this shaft is the gearbox output shaft (1 mark)
	6
	3.1

	2c
	Gear box input and output shafts are at the same end of the gearbox (1mark)

A two shaft arrangement is usual, with just an input and output shaft  (1 mark)

The differential assembly is integrated into the gearbox 

(1 mark)

A remote gear change linkage is required. A change in gear change orientation (1 mark)
	3 max
	3.3


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria


	2d
	The student should draw and describe either a swinging plate or sliding rail type interlock or a derivative of either system.
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Major components should be included on the diagram. An explanation of the interlock mechanism should describe how the remaining shafts are held in place. 

4 marks for the diagram

The interlock is to prevent the selection of 2 gears at once. 

If this happened the transmission could lock which would in turn lock the wheels and destroy the transmission 

4 marks
	8
	3.2

	2e
	i.
Prevents engagement of the respective gear until the shaft rotating speeds are fully synchronised 

ii.
Copper based alloy, phosphor bronze 

ii.
To disperse the oil film on the friction surfaces 

2 marks each
	6
	3.2

	Total
	25
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	3a
	The student should draw a live axle RWD arrangement, 

2 marks 

The student should include the prop shaft sliding splined joint to allow for extension and reduction of the shaft length 

2 marks

The spring should have a moveable joint at one end 2 marks
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	6
	5.2

	3b
	The student should explain that a hookes type joint suffers from an output with cyclic speed variation due to the geometry of the coupling. (2 marks).

If two joints are used together this effect can be offset and cancelled out by correctly positioning the couplings relative to each other (i.e. phasing them) (2 marks). 
The student could mention that the cyclic speed variation increases with the drive angle. (2 marks). 
The diagram should show a prop shaft with 2 joints with the same angle on each joint (2 marks)
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	8
	5.5

	3c
	It allows a reduction in transmission tunnel height
The critical speed of the total prop shaft arrangement is higher without increasing the diameter (reducing shaft whip)

2 marks each
	4
	5.3

	3d
	Drive shaft joints usually have at least one CV joint. (1 mark)
Drive shafts are usually solid (1 mark)
Shorter in length (1 mark)
Or any other correct answers
	3 max
	5.3


	3e
	Constant velocity (1 mark), 
Diagram (3 marks)
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	4
	5.1

	Total
	25
	

	4a
	Straight cut (1 mark)

Spiral (1 mark)

Hypoid (1 mark)

Hypoid is most common (1 mark)
	4
	5.1

	4b
	Student should draw a simple cutaway diagram of a rear axle bevel gear and differential assembly. 

The parts to be identified are Crown Wheel (1 mark), Pinion (1 mark), Differential Cage (1 mark), Planet wheels (1 mark),Sun Wheels (1 mark), Axle drive shafts (1 mark)
	6
	5.2

	Total
	10
	


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	5a
	i. The clutch cannot transmit full engine torque (1 mark) – causes: clutch needs adjustment (of free play) (1 mark), contaminated centre plate (oil leak) (1 mark), worn centre plate (1 mark)


Any two from the above list or any other correct answer

ii. Clutch does not fully disengage (1 mark) – causes: clutch needs adjustment (1 mark), seizure of centre plate on spline (1 mark), contaminated centre plate (1 mark), distorted centre plate (1 mark)


Any two from the above list or any other correct answer

iii.
Violent shudder as drive is taken up (1 mark) – causes: distorted centre plate 
or clutch cover (1 mark), defective engine mountings 


(1 mark), contaminated centre plate (1 mark)

Any two from the above list or any other correct answer
	6 max
	7.4

	5b
	i. An adjustment to remove any play or tolerance (1 mark) This is to ensure correct alignment of the crown wheel and pinion gears thus reducing noise and wear (1 mark)

ii. A working clearance between the tooth and tooth space 


(1 mark) to allow for thermal expansion and correct 
lubrication of the mating teeth (1 mark)
	4
	7.1

	5c
	i.
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	5
	5.4a

	Total
	15
	


	UNIT REF: LV0506
	SOLUTIONS AND MARKING SCHEME

INSPECTING LIGHT VEHICLES USING PRESCRIBED METHODS


	Question No.
	Sample Solutions and marking detail
	Total
	Assessment

Criteria

	1a
	Any TWO correct – pre work, post work, pre delivery, maintenance etc.

2 x 2 marks each
	4
	1.1

	1b
	Lead lamp

Pry bar  2 marks each
	4
	1.3

	1c
	i. Wheel off floor, rock at top and bottom

ii. Use Pry bar to lever suspension arms

iii. Get assistant to ‘rock the steering’ check for lift

iv. With wheel on floor attempt to rotate one half of the driveshaft or on road test drive on a full lock and listen for knocking noise

v. Hold steering wheel at bottom and attempt to lift and lower to get movement  2 marks each
	10
	1.3

	1d
	Change both rh and lh dampers

1 mark each
	2
	1.7

	Total
	20
	

	2a
	Checks you would carryout to determine the safety, security, serviceability and condition of the:

i. brake discs: scoring or corrosion of discs, thickness of disc, run-out

ii. disc pads: thickness of brake pad, contamination, signs of break-up

iii. hydraulic system: signs of leakage, corrosion of pipes, seizure of components, security of pipes and components 2 marks each
	6
	1.3

	2b
	Engine off, pump brake  pedal to evacuate the servo, hold down hard on pedal and start engine, pedal should move down  4 marks
	4
	1.3

	2c
	Correctly lists 2 from:

Check fluid level

Check water content

Check for dirt contamination  2 marks each
	4
	1.2

	2d
	i. Excessive travel, frayed cable.

ii. Shoes excessive wear, seized adjusters

3 marks each
	6
	1.5

	Total
	20
	

	3a
	i  levels and leaks

ii  washer direction and wiper efficiency

iii cleanliness and damage

2 marks each
	12
	1.2

	3b
	Correctly identifies:

Number plate lamps, rear fogs, reversing lights, indicators

1 mark each
	4
	1.2

	3c
	Correctly identifies:

Report to supervisor so that remedial action can be carried out before delivery.

4 marks
	4
	1.7

	Total
	20
	


	Question No.
	Sample Solutions and marking detail
	Total marks
	Assessment

Criteria

	4a
	Any 5 from:

Chassis number, VRN, mileage, fuel level, colour, colour code

2 marks each
	10
	1.6

	4b
	To show the position of damage that was on the vehicle at the time of the inspection. Any subsequent damage must have occurred after.

4 marks 
	4
	1.6

	4c
	The technician is seen as the trained expert whilst carrying out the inspection and could be called to give evidence during any subsequent court case

2 marks 
	2
	1.9

	4d
	Job card

Spares requisition

2 marks each
	4
	1.7

	Total
	20
	

	5a
	Sources of information:

i. Vehicle Specifications: Vehicle manufacturer’s manual or data sheets

ii. Service Schedules: Vehicle manufacturer’s servicing schedule

2 x 3 marks each
	6
	1.5

	5b
	To prevent systems or parts of being missed on inspection, to get a set inspection time
	4
	1.3

	5c
	Action required after pre-post work inspections:

· Inspect bodywork for oil and grease marks

· Inspect seats, steering wheel and door handles for oil or grease

· Reinstate fittings

· Reposition seats

· Wipe steering wheel
5 marks
	5
	1.8

	5d
	Inform the supervisor so the customer can be contacted to gain approval for additional work. The fault should be noted on the job card
	5
	1.10

	Total
	20
	


	UNIT REF: BP18
	SAMPLE SOLUTIONS AND MARKING SCHEME

REMOVING AND FITTING OF BASIC LIGHT VEHICLE MECHANICAL, ELECTRICAL AND TRIM (MET) COMPONENTS AND NON-PERMANENTLY FIXED VEHICLE BODY PANELS


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	1a
	Any three from: (2 marks for each)

Seat cover fitted to the seats, floor mats fitted in foot wells: Glass protected when grinding or welding: areas that do not need attention masked off: keeping windows closed whilst working on the exterior of the car: removing all personal belongings from the vehicle before work commences and storing in a safe place, where they will not be damaged.
	6
	1.1

	1b
	A – Torx, B - External Torx or E Torx, C – Phillips, 

D - Pozi Drive, E - Allen or Hex Bolt, F - Pop Rivet


	6
	1.5, 3.4

	1c
	Any two from: place: small items in the boot/inside the vehicle; place or hang on special racking; put on shelves in dedicated area/out of harm’s way, etc. 

1 mark each
	2
	3.3

	1d
	Inform the workshop controller or manager so that they can contact the customer or insurance company immediately 

2 marks
	2
	1.10

	1e
	Manufacturers’ workshop manuals; Thatcham manuals; alignment equipment data sheets; etc. 

2 marks each
	6
	3.6

	1f
	Take sizes from identical, undamaged vehicles 

4 marks
	4
	3.6

	1g
	Any two from: on inner wing edges; door fittings; to hold on grilles; splashguards; bumpers; no. plates, etc. 

2 marks each
	4
	1.6, 3.5

	Total
	30
	

	2a
	Boots, overalls, rubber gauntlets, face visor and apron.

Disconnect earth cable first, then positive cable.

Battery should be stored in secure area away from any sources of ignition and disposed of properly through an EPA registered company or acid removed from cells and stored in a gas tight container clearly marked with Sulphuric Acid

1 mark for item of PPE a maximum of 3 points 

2 marks for correct method of safe removal of battery

3 marks for identifying correct EPA disposal issues
	8
	1.1d

	2b
	Once removed, the airbag assembly should be stored in a substantial container which has no exposed steel, is clean and can be closed and locked. The air bag should remain in the container until it can be refitted to the vehicle or disposed of correctly.
	8
	1.4


	Question

Number
	Sample solutions and marking detail
	Total
	Assessment

Criteria

	2c
	Check for correct operation of the SRS warning light in accordance with manufacturers specification, A System check using an electronic system tester to check for stored faults and to clear any previous faults on the system to ensure the SRS is functioning correctly and the owner of the vehicle will not be placed in any unjust danger. 

4 marks
	4
	1.9

	2d
	The ballast system on the xenon light is possible of creating up to 23000 volts during the igniting stage. 

6 marks
	6
	1.3

	2e
	Because the battery in the multi-meter could trigger an air bag 

4marks
	4
	1.2

	Total
	30
	

	3a
	All interested parties have the opportunity to view the check sheet; less likely to miss anything OR good for customer to see 

2 marks each
	4
	1.8

	3b
	They are more likely to spot any work that has not been done correctly/has been missed 

2 marks
	2
	1.7

	3c
	Any four from:

Panel gaps

Cleanliness of vehicle interior and exterior

Spanner check to ensure no loose fixings,

Road test to check for noises and drivability

Operation of all electrical devices

Quality of repairs

2 marks each
	8
	1.9

	3d
	Unforeseen work required should be reported immediately to your charge hand, foreman or manager to enable communication with the owner or insurance company to settle this unforeseen problem as quickly as possible to enable the job to go as smooth as possible. If other work can be carried out then this should be done whilst waiting for a response 

6 marks
	6
	1.10

	Total
	20
	

	4a
	Adjustment can be made: at the point of attachment of the hinge to the tailgate; at the lock/catch/striker plate 

3 marks each
	6
	3.6

	4b
	Check the horizontal alignment/gap of the tailgate to roof; check vertical alignment/gaps to the rear quarter; check operation of lock/catch 

4 marks
	4
	3.7

	4c
	Mechanical Electrical and Trim 

4 marks
	4
	1.1

	4d
	Any three from: glass; wiper washers/arms; hydraulic struts; internal/external trims; lights/lamps; badges/decals, etc. 

2 marks each
	6
	3.1

	Total
	20
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