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QUESTION 1: POWER TRANSMISSION

1.1 1.1.1 _ Np
NR — N_b
_ 1200 Y
570
=2105 v 2)
1.1.2 SFp= 13 4 (1)
1.1.3 Py =P, XSF
=35x%x13 v
= 455kw v ()
1.1.4 D = 180mm YV (2)
1.2 1.2.1 The distance/length of the tooth when measured within the arc of the
pitch circle

1.2.2 The radial depth of the tooth below the pitch-circle diameter

(2x1) (2)
1.3 A: Pinion
B: Rack 2)
1.4 Rack and pinion (1)
1.5 The reduction of speed results in the increase of torque on the output shatft. (1)
1.6 e Oldham coupling
e Universal coupling (Hooke coupling) (2)
1.7 e It has a simple design.
¢ It has low operating costs.
e It is protected against overloads.
e Operation is smooth and quiet.
e Speed variations are possible without bringing the motor to a stop.
(5x1) (5)
[20]

QUESTION 2: BRAKES

e They wear quicker.
¢ Replacement of the wheel bearing requires that the brakes be removed.
e They can be noisy.
y require a higher operating force.
yoster to increase the applied force can sometimes be required. (5x1)
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QUESTION 3: BEARINGS

3.1 Friction bearings have sliding motion and antifriction bearings have rolling

motion
s e Listening
e Measuring the temperature
e Examining the lubricant
3.3 3.3.1 2 — spherical roller bearing
3.3.1 N — cylindrical roller bearing
3.4 e Radial loads (right-angle loads)

o Axial loads (parallel to the shatft)
e Combined loads (angular loads)

QUESTION 4: WATER PUMPS, COOLING AND LUBRICATION

4.1 e Casing

e Impeller

e Strainer

o Petcock

o Ventilation pipe

e Pressure gauge

e Non return valve

e Foot valve

e Flanges

e Shaft
4.2 e The hot air particles displace the required vacuum.

e The pump cannot deliver hot air or vapour.

¢ Suction is impossible without vacuum in the pump.
4.3 e To prevent a meltdown of components from high temperatures

e To preserve mechanical energy

e To maintain a lubricant film on the cylinder walls

e To prevent general damage in the engine

¢ To maintain the desirable viscosity in the lubricant
4.4 e To prevent excessive wear on moving parts

e To prevent clogging and sticking of control valves and pistons

e To extend the oil life

e Toremove deterioration products
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(2)
(3x1) (3)
(1)

(1)

(3 x 1) 3)
[10]

(Any 4 x 1) (4)

(Any 2 x 1) (2)

(Any 3 x 1) (3)

(Any 2 x 1) (2)
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4.5 To prevent scuffing

To prevent wear

To prevent rusting

To serve as a seal against moisture and dirt

To provide cooling

To promote rolling motion (Any 4 x 1) (4)

[15]

QUESTION 5: HYDRAULICS AND PNEUMATICS

5.1 The measure of the volume of liquid passing/flowing in a given time (1)
5.2 F=pxA
d? J
=pX 7':'.'"4— ]
0,25

=0,9><106><n( ) v

= 44178,647 NV (3)
5.3 A: Air filter

B: Lubricator (2)
5.4 A cylinder in which the hydraulic fluid is stored under pressure. (1)
55 5.5:1 FALSE (1)

5.5.1 FALSE (1)
5.6 To allow excess compressed air to escape from the reservoir to the atmosphere (1)

[10]

QUESTION 6: INTERNAL COMBUSTION ENGINE
6.1 TURBO

o Raise the compression pressure in the cylinder

o Fills the cylinder with the intake load at a pressure higher than atmospheric.

e Improve the volumetric efficiency of the engine

BLOWER

e Cleans the cylinder of the exhaust gas.

e Fill the cylinder with load of clean air at atmospheric pressure.

» Cools the cylinder, pistons crown and the valves. (Any 2 x 1) )
6.2 TRUE (1)
6.3 Induction stroke and compression stroke (2)
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QUESTION 7: CRANES AND LIFTING MACHINES
7.1 To mechanically hoist and move loads

To load and unload

To transport loads

To perform horizontal displacement

To perform vertical displacement (Any 3 x 1) (3)

7.2 « Toimprove the safety of overhead travelling cranes
e To prevent equipment damage
e To prevent personnel injuries (Any 2 x 1) (2)

73 A: Hoist
B: Lower
C: Travel from me (3)

[8]

QUESTION 8: MATERIAL AND MATERIAL PROCESSES

8.1 To identify or distinguish one metal from another (1)
8.2 Ferrous metals

contain iron

Magnetic

Does not resist corrosion

Non-ferrous metal

contain no iron

non-magnetic

Corrosion resistant. (Any 2 x 1) (2)
8.3 8.3.1 Ability to withstand impact or hampering loads or fracture (1)

8.3.2 Ability to be deformed under load and yet return to its original shape (1)

8.4 Thermoplastics and thermosetting plastics (2)
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QUESTION 9: INDUSTRIAL ORGANISATION AND PLANNING

9.1 Downward communication
Upward communication
Horizontal communication

Diagonal communication (Any 3 x 1) (3)

9.2 The procedure that workers must follow in order to bring their dissatisfactions
to the notice of management (1)

9.3 * To protect persons against hazards
e To establish an advisory council
e To provide for matters related to and connected with occupational health
and safety
e To provide health and safety at work
To provide for the safety of plant and machinery use (Any 2 x 1) (2)

9.4 Bookkeeping

Statistics

General office organisation
Archive control

Cost accounting

Collection of information
Storage of information

Release of information (Any 2 x 1) (2)

9.5

To control employee punctuality

e To assist with budget control

e To keep record of the number of hours spent on a particular job

¢ Toindicate the specific job that the employee is working on (4)
[12]

QUESTION 10: ENTREPRENEURSHIP
10.1 Confidence

Good organiser

Action orientated

Energy

Driven

Persistent

Problem solver

Hunger for success

Risk taker

Goal setter

Hunger for feedback

Independence

Initiator

Innovator (Anv 6 x 1
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10.2
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Daily activities

Needs identification

Trade shows

Exhibitions

Factory visits

Manufacturer visits

Flea market visits

Gathering visits

Being a copycat

Modifying old products
Manipulating existing products
Checking overseas products
Researching expired parents

(Any 2 x 1)

TOTAL:

(2)
[8]

100



