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INSTRUCTIONS AND INFCRMATION

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, All the calculations should consist of at least the THREE steps:

4.1 The formula used or manipulation thereof
4.2 Substitution of the given data in the formula
4.3  The answer with the correct St unit

5. Drawing instruments must be used for ALL drawings/diagrams. All
drawings/diagram MUST be fully labelled.

6. One mark indicates one percentage point, that is 100 marks = 100%

7. The constant values, as they appear on the attachment information sheet,
must be used were ever possible.

8. Keep subsections of questions together.

9. Rule off on completion of each question.

10. Use g = 9,8 m/s?

11. Answers must be rounded off to THREE decimal places.
12. Write neatly and legibly.
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QUESTION 1: MOTION, POWER ARD ENERGY

1.1
1.2

1.3

1.4

Distinguish bétween speéd and velocity.

Explain the relationship between force, mass and acceleration.

A train accelerates uniformly in a straight line at 0,3 m/s? from rest.
Calculate the following:

1.3.1 | The velocity 15 seconds after its departure

1.82 The time taken to reach 30 km/h

1.3.3 The distance covered by the train

A machine must be driven at 100 r/s from a belt pulley of 600 mm diameter
revolving at 72 r/s. The maximum tensile force on the belt must not exceed
3 000 N. Assume that the ratio of the tensile forces is 2,5 : 1.

Determine the following:

1.4.1 Diameter of the driven pulley

1.4.2 The power in kW that can be transmitted

QUESTION 2: MOMIENTS

2.1

2.2
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Define the moment of force.

Determine the magnitude of force P as shown in FIGURE 1 for the beam to
be in equilibrium.

P I 200 N
230m
60° < »
= 1
3 16m 0,8m
< > | >
230 N
FIGURE 1

(2)
(3)

(1)
)

@)

(4)
[15]
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A beamis 4 m long and it is being supported at the left end and 1 m from the

“right end of the beam. There is a uniformly distributed load of 120 N/m placed

between the two supports. A point load of 300 N is placed on both ends of
the beam and a 200 N load is placed at the middle of the beam.

2.31 Calculate the reaction of the two supports.

232 Draw a shear-force diagram of the beam.
{(Use a scale of 1 cm = 0,25 m for the x-axis and 1 cm = 100 N for
y-axis.) ’

QUESTION 3: FORCES

3.1

3.2

3.3
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Define the friangle of forces.

State TWO conditions which apply if the forces on a framework are in
equilibrium.

FIGURE 2 below shows a system of forces. Calculate the magnitude and
direction of the resuftant force that will keep the four forces in equilibrium.

150 N

......................... » 200N

300 N 260N

FIGURE 2

(4)

(3)
[13]
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(2)
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3.4 FIGURE 3 below shows a structure of a roof fruss. Determine the magmtude
————-———znd natureof the fOfteSﬂC?ﬂd BE-in-the-frame—-
1 kN
B
C
30° 60°
IA D T
L =250 R=750N
' FIGURE 3 (5)
[15].
QUESTICN 4: FRICTION
4.1 A casting with a mass of 0,5 tons rests on a sloping surface forming an angle
of 15° with the horizontal. The coefficient of friction is 0,4.
Calculate the following: O

~ O
411 The component of the weight of the object perpendicular to the il "‘J\
surface
\}')
4.1.2 The component of the weight of the object parallel to the surface +p
vy
413 The friction force between the casting and the incline )~ 1‘.\9’?")
Y :
4.1.4 The smallest force required to move the casting down the incline X7
(4x2) (8)
4.2 Define the coefficient of friction. (3)
' [11]
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 QUESTION &: HEAT

51 Water is heated from 10 °C to 80 °C in one hour by 15 kg of a fuel with a heat
value of 31 MJ/kg. Take the specific heat capacity of water as 4,kJ/kg.°C and
assume that o heat is lost.

Calculate the following:

511 The change in temperature (2)

542 The heat energy delivered by the fuel in one hour (2)

5.1.3 The volume of water which is heated 2)
5.2 If 10 kg of water at a pressure of 820 kPa and a temperature of 60 °C is

heated to boiling point then to dry saturation point and then fo superheated
steam at a temperature of 210 °C, determine the specific enthalpy (heat
energy) of the following:

5.2.1 The liquid enthalpy (2)
5.2.2 The enthalpy of evaporation (2)
523 The enthalpy of superheated steam added if the specific heat
capacity of steam is 2,1 kd/kg. °C (2)
524 The saturation temperature of the steam (1)
5.3 Name TWO disadvantages of steam. [1(2%
' 5

QUESTION 6: HYDRAULICS

8.1 A single-acting piston pump has a piston diameter of 250 mm and a stroke
length of 300 mm. The effective pressure is 900 kPa during the delivery
stroke. ;

Calculate the following:

6.1.1 - The force exerted by the pump )

8.1.2 The work done after 10 strokes (2)
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6.2 The diameter of the ram of a hydraulic press is 80 mm and that of the plunger
——— 5T The press has a plunger stroke lengihi of 25 mim and it has a1ever
with a mechanical advaniage of 15.
Calculate the following:
8.2.1 The effort applied on the lever that can lift a load of 12 kN (2)
6.2.2 The distance that the load can be lifted after 80 strokes 2
6.3 Define Pascal’s law. {2)
6.4 Explain the following concepts:
6.4.1 Static head (1)
6.4.2 Delivery head (1)
[12]
QUESTION 7: ELECTRICITY
7.1 If the battery of a circuit has an EMF of 4 V and an internal resistance (r) of
0,5 Q, what will the total current flowing in the circuit be when connected as
shown in FIGURE 47
|
Ro=20
S ey S
R;=100Q
nn
H1
4V
FIGURE 4 (8
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7.2 An electric appliance connected to a supply of 220 V, draws a current of 35 A,

Determine;
7.2.1 The electrical energy consumption for one hour

7.2.2 The cost per hour if the rate is 85 cents per kWh

QUESTION 8: CHEMISTRY

8.1 Distinguish between metals and nonmetals and give an example of aach.
8.2 Name the THREE different groups of matter and give an example of each.
TOTAL:
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(2)
(121
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