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GAUTENG DEPARTMENT OF EDUCATION

SENIOR CERTIFICATE EXAMINATION

MOTOR MECHANICS  SG

TIME : 3 hours

MARKS : 200

REQUIREMENTS:

· Calculator and drawing instruments

INSTRUCTIONS:

· This examination paper consists of Section A and Section B.

· Section A is COMPULSORY.

-
Answer any FOUR questions from Section B.

· Answer Questions 1.1 – 1.13 (Multiple Choice) on the answer sheet on the inside cover of your answer book.

· An information sheet containing formulae is included on page 11.




SECTION A

COMPULSORY

QUESTION 1

MULTIPLE CHOICE


Each of the following questions is supplied with a number of possible answers, of which only ONE possibility is correct.  Make use of the answer sheet on the inside cover of your answer book and draw a cross (X) over the letter which, in your opinion is the correct answer.


1.1 
The system using two rear axles with drive on both is called:

A. Double reduction drive

B. Tandem drive

C. Two speed drive

D. Limited slip drive


1.2 
The two basic elements of petrol are carbon and

A. oxygen.

B. hydrogen.

C. nitrogen.

D. carbon dioxide.


1.3 
What is the chemically correct (optimum) air-fuel ratio?

A. 09:1

B. 12:1

C. 15:1

D. 18:1


1.4 
The two opposing forces which are used in the vacuum speed governor to 
control engine speed are atmospheric pressure and

A. intake manifold vacuum.

B. centrifugal force.

C. spring tension.

D. air pressure.


1.5 
Which imbalance is governed by the flywheel?

A. Mechanical imbalance

B. Power imbalance

C. Static imbalance

D. Dynamic imbalance


1.6 
The firing order for a four-stroke-cylinder in-line engine is

A. 1,3,2,4.

B. 1,3,4,2.

C. 1,4,3,2.

D. 1,4,2,3.


1.7 
Which one of the following refers to the calibration of the injector pump?

A. The beginning of the injection

B. The end of the injection

C. The quantity of fuel injected

D. The injection pressure


1.8 
When the air-fuel mixture ignites inside the combustion chamber due to 
glowing carbon it is known as

A. ignition knock.

B. detonation.

C. pre-ignition.


1.9 
The vacuum over the jet of a constant vacuum carburettor increases when the 
throttle valve

A. suddenly closes.

B. suddenly opens.

C. remains open in a fixed position.


1.10 When a thicker cylinderhead gasket is used on an engine the compression will

A. decrease.

B. increase.


1.11 The connection of the voltmeter in an electrical circuit is always in

A. parallel.

B. series.

C. parallel or in series.


1.12 If the driver gear in a gear train has fewer teeth than the driven gear the

A. torque increases.

B. torque remains constant.

C. torque decreases.


1.13 Negative castor on the front wheels occurs when the top of the kingpin is

A. tilted to the back.

B. tilted to the front.


[26]

QUESTION 2


2.1 What TWO precautionary measures have to be taken to protect one’s eyes in the motor workshop?

2.2 Name THREE precautions which have to be taken to prevent fires in the motor workshop.

2.3 State TWO advantages of power steering in comparison to conventional steering.

2.4 Name TWO types of compression-ignition-fuel-injection pumps.

2.5 A compression ignition engine has a cylinder diameter of 120 mm, a stroke of 140 mm and a clearance volume of 106,6 cm3.  Calculate the compression ratio of the engine.


(4)

(6)

(4)

(2)

(6)

2.6 An engine has an indicated power of 40 kW and a brake power of 30 kW.  Calculate the mechanical efficiency.

2.7 State the firing order for a four-stroke five-cylinder in-line petrol engine.

2.8 Which steering principle is used to obtain toe-out on turns?

2.9 Name THREE important parts of a torque converter.

2.10 Make a neat sketch to show the crankshaft lay-out for a V6-engine.


(4)

(2)

(2)

(3)

(7)

[40]

QUESTION 3


Study the sketch of the double epicyclic gear train and answer whether the statements below are TRUE or FALSE by writing down only TRUE or FALSE in your answer book next to the relevant question number.
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3.1 The sketch illustrates the operation of the double epicyclic gear train in second gear.

3.2 The turbine shaft and the primary sun gear are coupled by the front clutch.

3.3 The planet carrier is held stationary by the rear brake band.

3.4 The gear clutch is engaged and the front brake band is free, leaving the secondary sun gear free.

3.5 The primary and secondary gears rotate round their own axes.

3.6 The secondary sun gear is also driven but performs no driving function.

3.7 An advantage of the epicycle gear train is that it is a very compact unit.


(2)

(2)

(2)

(2)

(2)

(2)

(2)

[14]

TOTAL FOR SECTION A:
[80]
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SECTION B

QUESTION 4


Answer any FOUR questions from this section.


Study the sketch of the multi-barrel carburettor and answer the questions that follow.
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4.1 Name the components marked 1 – 10.

4.2 What type of multi-barrel carburettor is shown in the sketch?

4.3 Name the carburettor circuits shown in A, B and C.

4.4 Which component in the sketch above is responsible for the carburation of the fuel?

4.5 Name TWO types of constant-vacuum carburettors.

4.6 What component is responsible for the opening in the constant vacuum carburettor?

4.7 List THREE advantages of the constant-vacuum carburettor.


(10)

(2)

(6)

(2)

(2)

(2)

(6)

[30]

QUESTION 5


The sketch below shows a mechanical engine speed governor.  Study the sketch and answer the questions that follow.






5.1 Identify the components numbered 1 – 12.

5.2 Which component is exposed to centrifugal force?

5.3 Explain the purpose of a blower for the two stroke compression ignition engine.

5.4 What method is normally used to drive the roots-type blower and at which speed is it driven?

5.5 State THREE advantages of CI engines as compared to SI engines.


(12)

(2)

(6)

(4)

(6)

[30]

QUESTION 6


6.1
The following data refers to a two-cylinder, two-stroke engine which was tested 
with a Prony brake:


Mean effective pressure

900 kPa

Length of stroke


86 mm

Cylinder diameter


84 mm

Revolution per minute

2 000

Brake arm length


420 mm

Spring balance reading

25 kg





Assume 1 kg = 9,8 N





Calculate:

6.1.1 The indicated power

6.1.2 The brake power
(10)

(8)

6.2
To rotate a car engine at 50 revolutions per minute, a force of 135 Newton is 
applied perpendicularly to the crank arm of the cylinder.  The distance from the 
centre of the crank arm to the point of the applied force is 168 mm.


Calculate:

6.2.1 The torque

6.2.2 The power
(5)

(5)

6.3
Which stroke is indicated as negative pressure on a cylinder pressure diagram 
of a four stroke engine?


(2)

[30]

QUESTION 7


7.1 Name TWO factors that could affect toe-out on turns.

7.2 Name TWO imbalances that occur when the road wheel of a motor vehicle is balanced.

7.3 Draw the steering layout of a motor vehicle to illustrate the Ackerman principle.

7.4 Make a neat sketch to show what toe-in is.

7.5 Name SIX factors that have to be considered before adjusting the wheel alignment.

7.6 Name TWO advantages of a negative castor.


(4)

(2)

(10)

(4)

(6)

(4)

[30]

QUESTION 8


The sketch shows the magnetic fuel gauge.  Study the sketch and answer the questions that follow:






8.1 Name the components 1 – 10.

8.2 Explain why the sketch shows that the fuel level is low.

8.3 Draw a simple sketch of an electric-temperature sender unit which is used on an engine.

8.4 Which type of electric motor is used for the windscreen wipers of a motor vehicle?

8.5 How are the following meters in the electric circuit of a motor vehicle connected?

8.5.1
Voltmeter

8.5.2 Ampmeter

8.6
What type of material is used in the manufacturing of bi-metal strips?


(10)

(4)

(6)

(2)

(2)

(2)

(4)

[30]

QUESTION 9


Study the cross-sectional view below of a pump element in the injector pump of a compression ignition engine and answer the questions which follow.






9.1 Name the components 1 – 10.

9.2 Explain the purpose of component 2 when an injector pump is equipped with more than one pump element.

9.3 Explain the purpose of component 9 when an injector pump is equipped with more than one pump element.

9.4 Explain what must be done to this pump element to stop the engine running.  Explain in detail why the engine will not operate under these conditions.

9.5 Name THREE functions of component 3.


(10)

(4)

(4)

(6)

(6)

[30]
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F = m x a


Work = F x distance


T = F x R
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[image: image4.wmf]p

 R x N


Brakepower = 2 
[image: image5.wmf]p

 NT


Mechanical efficiency = 
[image: image6.wmf]1

100

I.P.

B.P.

 x 



C.R. = 
[image: image7.wmf]CV

CV

SV x 



Area = 
[image: image8.wmf]4

D

2

 

π



Stroke volume = 
[image: image9.wmf]4

L

D

2

 

π



















4





5





6





7


























8





3





1

















2

















9
































10





�





�





�





2





C











9





8





5      7          6      4





8





B





A





10





1





3





�





�

















P.T.O.


_1019300819.unknown

_1019647075.unknown

_1019647077.unknown

_1019300843.unknown

_1018171113.unknown

_1018182336.unknown

_1019300726.unknown

_1018182335.unknown

_1018171072.unknown

