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INSTRUCTIONS AND INFORMATION

1.

2.

10,
1.

12.

Answer ALL the questions.

Read ALL the questions carefully.

Number the answers according to the numbermg system used in this question
paper. :

All the calculations should consist of at ¢
4.1 The formula used or manlpulatyon ‘thereof

4.2 Substitution of the given data in the fon'nula

4.3  The answer with the, correct Sl un|t

Drawing instruments 'nust \b\e\u ed or atl drawmgs/dlagrams

All drawungs/dlagram must be ful!y Iabelled

The constant va!ue . as they appear on the attachment information sheet,
must be used were ever possible.

Keep’ subseot;ons of questlons together.

'_ .&‘4 ,r

\

, Ryle:’pff 0 comp!e’uon of each question.

fj,_ e
- Useg=9,8m/s?.

A%sﬁerls must be rounded off to THREE decimal places.

Write neatly and legibly.




QUESTION 1: MOTION, POWER AND ENERGY

1.1

1.2

13

1.4

QUESTION 2: MOMENTS

2.1

2.2

Distinguish between work done and power.
Define an impulse of a force on a body.

A light aircraft starts from rest and moves in a straight line at a uniform

acceleration of 4 m/s? for 5 seconds. Then it accelerates uniformly at 6 m/s?
for a further 5 seconds.

Calculate the following:

\

1.3.1 The speed in km/h of the aircraft after the first 5 secor‘\‘as

1.3.2 The distance travelled by the aircraft at t»he"en‘d o\f‘1A0 seconds

A motorbike with a mass of 200 000 g accelerate$ on a horizontal road from
rest to a velocity of 5 m/s in 10 seconds. The Trictional force is 90,165 N.
Determine the magnitude of the cqpstajﬁtz.lhgrlz_on_t‘éi}-force exerted by the
engine of the motorbike. : o

Explain what a laming i

FIGURE 1 beiovvis,hqws“a\ light ﬁgrizontal beam ABCDEF of a uniform cross-
section, loaded as shown. h

-

25 kN 10 kN
5 kN/m 3 kN/m
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FIGURE 1
2.2.1 Calculate the reactions at the supports and test your answers,

(2)
(4)

(S)
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(2)
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222 Draw a shear-force diagram, using a suitabie scale. Show ALL the
main values on the diagram. (3)
223 Determine from the diagram the maximum and minimum shear
forces. (2)
(121
GUESTION 3: FORCES
3.1 Distinguish between resuitant and equilibrant. .o o (2)
3.2 The THREE forces in FIGURE 2 show a system of forces. 5 N
35° S0°
2>
350N 180 N . 470 N
Calculate the ‘féllowihgi,"j i
3.2.1 '\ Th_e'sh:m of the horizontal components and give the direction (3)
e TR
- 3:2: The sum of the vertical components and give the direction (3)
- VXN  The magnitude and direction of the resultant (3)
3.3 Calculate the magnitude of the unknown force in the sketch below.
F
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S S— E— S -
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400 mm [15]
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QUESTION 4: FRICTION

41

4.2

43

QUESTION 5: HEAT

5.1

5.2

53

54

Name THREE applications of friction. (3)

An iron block with a mass of 45 000 g rests on an inclined plane of 16° to the
horizontal. The force required to overcome friction is 65 N.

Calculate the following:

4.2 The weight component perpendicular to the inclined plane o Q)

422 The coefficient of friction RN (2)
An army tank with a mass of 40 ton rests on ahéﬁi@n’iélip‘lane. The
coefficient of friction is 0,36. A force T with an angle of 22*{o the horizontal

pulls the tank at a constant velocity. . -

Calculate the magnitude of force T. P s ' (5)

1111

st
A piece of steel with mass of 10, Kg.at a temperature of 89 °C is immersed in
5 litres of water at 17 °C. 2] W R

he water if there is no heat lost to the

surroundings. 3)
Alead cylinder (’Dl‘pve'{\tat bt;\fhvends, has a diameter of 4,879 cm at 12 °C.

Calcui'ate’i;h‘_e surfacearea of the opening when it is heated to 150 °C. 4)
The‘toktal‘: eﬁihalpy, bf \1 kg of wet steam is 2 465,563 kJ under a pressure of
2300kPa,

Ca:ibujate the dryness factor of steam. (3)
Itis ccrhpulsory in terms of the law that all steam boilers are equipped with
essential features.

Name FIVE of these features. (5)
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QUESTION 6: HYDRAULICS

8.1

6.2

6.3

Water flows out of a reservoir with a rate of 3 000 litres per minute. The
reservoir is situated 100 metres above the electric turbine that is being driven
by the falling water.

Calculate the fallowing:
6.1.1 The kinetic energy of the water when it reaches the turbine = (2)
6.1.2 The electrical power generated by the turbine when only 80% of.

the energy stored in the falling water is converted into_electrical

energy. Rt (3

The following information was gathered with a hydraulic pré‘s“s\te'stihg:

El

Diameter of ram = 125mm ‘
Mass that was lifted = {2ton .
Diameter of the plunger = 50.mm”
Stroke length of the plunger.~ =

200’ mm

Ignore all losses and calculate the, following;

8.2.1 The effort applied by théplunger “ (2)

6.2.2 The distan;e rﬁé‘veﬁd gyf‘tij"e\‘raﬁper stroke 2)

6.2.3 The wgr}(rééqe" byiﬁé raﬁ rafter 10 strokes 2)

Describe the foﬂd'\)\/ﬁg t_e}‘an:r\ﬁsf with reference to centrifugal pumps:

631  Suctionhead (1)

6.3.2 ' Static head (1)
Y [13]

QUEST!O.N ,7:\ELECTRIC!TY

7.1

An electrical circuit consists of three cells connecting in series, each having

an EMF of 2 volts and internal resistance of 0,15 ohms, connected in series

with a lamp of a resistance of 5 ohms.

Calculate the following:

7.1.1 The total EMF of the battery (1)

7.12 The total internal resistance of the battery N

7.1.3 The total resistance of the circuit (1)



7.2

7.3

7.4

QUESTION 8: CHEMISTRY

8.1

8.2

7.1.4 The current flow in the circuit

An electrical kettle draws 9 ampere from 220 volts and takes 3 minutes to
boil. The cost of electricity is 85 cents per kWh.

How much will it cost to boil the kettle?

A current of 25 Ais allowed to flow through a solution of silver nitrate.

Calculate the time required to cover a metal plate with a mass of 350 g;a}ns
of silver. Take the electrochemical equivalent as 0,001118 g/C. -
.

A single transformer has a primary voltage of 240 V and steps\dov'vn toBV
and a current of 12 A at fuil load. The secondary currept is § A and the
primary coil consists of 1200 turns. N

.

Calculate the following: :

7.4.1 The turns ratio primary to seggnqaﬁftu‘ﬁé W

S

742 The power if the power f,actar jé O,_766.v e

N

Name the following%,Wé!l

.

812  NaCt~, "pi-
813  CaCO;

List THREE non-metals and give their symbols.

. G
~,
.

TOTAL:

3

el
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ENGINEERING SCIENCE N3

STEAM TABLE
P ts hf hfg hg
kPa °C kJ/kg kJ/kg kJikg
10400 3134 1425 1295 2720
10800 316.7 1442 1271 -2713.-.
11200 319.4 1459 1247 . 2706 -,
11600 322.1 1475 1222 t 2697,
12000 3247 1492 197 1 < 2689’
12400 327.2 1508 173 <% N\26881
12800 329.6 1524 1148 - 2627
13200 332.0 1540 1122 26862
13600 334.4 1556 ‘1087 - . 2853
14000 336.6 1572 L1074 1 2643
14400 338.9 1587 ... “1044. - 2631
14800 341.1 1603 -~ 2621
15200 2609
15600 2598
16000 2585
16400 2573
16800 2559
17200 2544
17600 2530
18000 . 2514
18400 .8 . 1752 745 2497
18800 36067 .57 1770 710 2480
19200 3623+ | 1788 673 2461
19600 364.0° 1807 634 2441
20000 . .« 3657 1827 592 2419
20400 .| . 367.4 1848 545 2393
20800 ™. |<"36¢.0 1873 492 2365
21200 ™ 370.6 1902 427 2329
- 21600 3722 1940 342 2282
22000 3737 2011 185 2195
22120 374.2 2107 0 | 2107
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