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DEPARTMENT OF HIGHER EDUCATION AND TRAINING

REPUBLIC OF SOUTH AFRICA
NATIONAL CERTIFICATE
MECHANOTECHNOLOGY N3
TIME: 3 HOURS
MARKS: 100

INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according to the numbering system used in this question
paper.

4. Write neatly and legibly.
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QUESTION 1: POWER TRANSMISSION; CLUTCHES; COUPLING OF SHAFTS

1.1 A 16 N SPN wedge belt operates between a compressor and a 15 kW electric
motor with a speed ratio of 1,8:1. The speed of the compressor pulley is
700 r/min and that of the electric motor is 1 440 r/min. The approximate centre
distance between the drives is +760 mm. The service factor is 1,1.

Refer to the attached TABLES and answer the questions.

1.1.1 Determine the pulley pitch diameters. (1)
1.1.2 Calculate the belt length. 2
1.1.3 Determine the corréction factor. (1)
1.1.4 Calculate the design power. 2
1.2 Explain the purpose of each of the following aspects in belt drives:
1.2.1 Service factor
1.2.2 Idler pulley Ba
(2x1) ()
1.3 Explain belt deflection. (1)
1.4 Name FOUR main clutch categories. ba 4)
1.5 State FIVE advantages of a hydraulic clutch. (5)
1.6 Name TWO examples of permanent couplings. (2)
[20]
- QUESTION 2: BRAKES
List FIVE disadvantages of an internal drum and shoe brake system. [5]
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QUESTION 3: BEARINGS

3.1 FIGURE 1 shows an antifriction bearing.

Ba
FIGURE 1
3.1.1 Name the bearing.
3.1.2 State the type of load handled by the bearing.
3.1.3 Identify the indicated parts of the bearing by writing the answers
next to the letter (A—C) in the ANSWER BOOK.
3.2 State FIVE factors to consider when choosing an antifriction bearing.
Ba

QUESTION 4: COOLING AND LUBRICATION

4.1 Give FIVE reasons for the lubrication of internal combustion engines.
4.2 Discuss the difference between direct and indirect air cooling.
4.3 State FOUR advantages of the impeller-assisted cooling system over the

thermo syphon cooling system.
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QUESTION 5: HYDRAULICS AND PNEUMATICS

5.1

5.2

5.3

54

A force exerted on a cylinder develops an internal pressure of 680 kPa inside
the cylinder with a diameter of 200 mm.

Calculate each of the following:

511 The magnitude of the force exerted on the cylinder in kN

ba
51.2 The total volume developed if THREE hydraulic cylinders are used.
Take the distance moved by the plunger to be 50 mm.
(2x3)

State TWO types of pressure acting on fluid.
Name THREE categories under which hydraulic valves are classified. Ba

Make a sketch of reasonable size of an hydraulic adjustable flow-control
valve.

QUESTION 6: INTERNAL COMBUSTION ENGINES

FIGURE 2 shows a component found in a combustion engine.

FIGURE 2
6.1 Name the component. ba
6.2 Name the indicated parts of the component by writing the answer next to the
letter (A—D) in the ANSWER BOOK.
Copyright reserved Please turn over
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QUESTION 7: CRANES AND LIFTING MACHINES

7.1 State FOUR factors to consider when choosing a steel rope. ba (4)
7.2 Explain each of the following movements of a multipurpose crane:
7.21 Swivel motion
722 Long travel motion
(2x2) (4)

(8]

QUESTION 8: MATERIALS AND MATERIAL PROCESSESS
8.1 State the difference between thermoplastics and thermosetting plastics. (2)

8.2 Name THREE properties that can be obtained through the heat treatment

process. (3)
ba [5]

QUESTION 9: INDUSTRIAL ORGANISATION AND PLANNING

9.1 Discuss the purpose of requisition cards in a workplace. (3)
9.2 Efficiency is necessary to sustain production. e

State SIX technological factors that help increase productivity in a workplace. (6)
9.3 State THREE limitations of downward communication. [1(3

QUESTION 10: ENTREPRENEURSHIP

10.1 Explain entrepreneurship Ba (3)
10.2 State FIVE guidelines to follow when brainstorming for ideas. (5)
(8]

TOTAL: 100
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MECHANOTECHNOLOGY N3

FORMULA SHEET

Any other applicable formula may also be used.

1. Design power = power (electrical motor) x service factor
2. Corrected power per belt = (basic power per belt + power
increment per belt) X correction factor
3. Belt length (L) = [(pitch diameter of larger pulley + pitch diameter of smaller pulley)
x 1,57] + (2 x centre distance)
4. Force (F) = pressure (P) X area (A)
5. Work done (W) = force (F) X distance (s)
6. Volume (V) = area of base (A) x perpendicular height (J_h)
Copyright reserved
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