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INSTRUCTIONS AND INFORMATION

1L Answer ALL the questions.
2 Read ALL the questions carefully.
3. Number the answers correctly according to the numbering system used in this

question paper.

4, ALL calculations must consist of at least the following THREE steps:
4.1 The formula or manipulation of the formula
4.2 Substitution of the given data in the formula
4.3 The answer with the correct S| unit
5. Keep subsections of questions together.
6. Rule off on completion of each question.
7. Drawing instruments must be used for ALL drawings/diagrams. ALL
drawings/diagrams must be fully labelled.
8. Use g = 9,8 m/s®.
9. Answers must be rounded off to THREE decimal placés Use the constant

values on the information sheet where possible.

10. Write neatly and legibly.
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QUESTION 1: MOTION, POWER AND ENERGY

1.1 A racing motor car is travelling at an angular velocity of 240 radians per
minute on a circular racing path with a diameter of 80 m.

Calculate the following:

111 The path length of the racing track | (1)
1.1.2 The rotational frequency of the car (2)
1.2 State the law of conversation of energy. (2)

1.3 A brick with a mass of 2 kg fall from a building 120 m above the ground.

Calculate the potential energy and kinetic energy of the brick when it is 50 m
. above the ground. , (4)

1.4 A generator of 10 kW is used to drive a frictionless pulley with a diameter of

300 mm by means of a belt with a thickness of 125 mm. The belt has a
speed of 18 m/s.

Consider the belt thickness and calculate the following:

1.4.1 The rotational frequency of the pulley (3)
1.4.2 The effective tension in the belt ' (2)
[14]

QUESTION 2: MOMENTS
21 State the law of the moments. (2)

2.2 FIGURE 1 below shows a light horizontal beam PQRST of a uniform cross-
section, loaded as shown.

2.2.1 Calculate the reaction at the supports. 4)
2.2.2 Draw a shear-force diagram, using a suitable scale. (6)
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FIGURE 1

[12]
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QUESTION 3: FORCES

3.1 State the definition of the equilibrant of a system of forces. (1)
3.2 FIGURE 2 below shows three coplanar forces acting at the same point.
\
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FIGURE 2
Calculate the following:
3.2.1 The sum and direction of the vertical components (3)
822 The sum and direction of the horizontal components (3)
3.23 . The magnitude of the resultant (2)
3.24 The direction of the equilibrant (2)
3.3 FIGURE 3 below shows a structure with forces in equilibrium. Determine

graphically or calculate the magnitude and nature of the members AB and

CA.
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FIGURE 3

(5)
[16]
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QUESTION 4: FRICTION

4.1

4.2

4.3

Explain what is meant by the term coefficient of friction.

5.1

5.2

5.3
5.4

5.5

(1)
A block with a mass of 30 000 kg is pulled along a horizontal plane with a
force of 50 kN parallel to the plane and moves ajt a %?(rkstant velocity.
. Fuz F= 50K
,,’L;__ oty
Calculate the following: ' L’” s }_’__j_wl\ AY=: o Mh
4.2.1 The frictional forceww L ('\/p (1)
4.2.2 -— The coefficient of friction between the block and the plane )
A body with a mass of 12 kg is moving up a plane that makes an angle of 38°
with the horizontal. The coefficient of friction is 0,38. The force pulling the
body up the plane T makes an angle of 20° with the plane.
4.3.1 Make a neat labelled drawing of the body on the inclined plan(e/ /o
showing allthe- fercﬁsfarﬁ*(helr comp@ﬁeﬁtfs)‘actlng on |t N e @)
- 4.3.2 Determine the ulling force,. T. 5) -
'E;f.'_/)'H ‘t‘u\’icb‘itﬂu’ ”7 p ) g ---- (7 ) X1 [11]
g s & Hi(ggc/(/ u(,nrg) S ... D el 2 ﬁ 2 \‘Jorﬁ,ﬂ/
LHW (CosU™ Teinde’ >0 1 ' \fr.’ \
ri rub(,f H'?f>51 A’ ]/0(1{' o e
QUESTION 5: HEATOWO (n il gen {071 A et 1 VAT A A
i ‘H ‘l|5 " '\ 1(:‘ 9(’14 '_76)\ 60? v 4’(~’ [)"/ - i’f‘"’j’i‘ﬂ“s(-'b .
Define specific heat capactry of a substance. , (2)
The temperature of 7 kg of copper is 92 °C and must be cooled down by
68 °C. Calculate heat energy to be released by the copper. 2)
The engine of a motor-car uses 20 kilograms of petrol in two hours. The
thermal efficiency of the engine is 42%. Calculate the power dissipated by the
engine of the motor-car. (3)
A circular aluminum plate with a diameter of 200 mm is heated and the ~
temperature is raised by 23 °C. Calculate the final area of the plate. 3
State TWO advantages of steam. (1)
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5.6 Steam is generated in a boiler at a pressure of 1 MPa.

Calculate the following for 1 kg of steam:

5.6.1 The saturation temperature (1)
5.6.2 The enthalpy of the dry saturated steam (1) -
5.6.3 The heat energy required to produce steam at a dryness factor of _
0,96 (2)
[15]

QUESTION 6: HYDRAULICS

6.1 A single-acting pump with a plunger diameter of 100 mm and a stroke length
of 15 cm is delivering water to a tank 100 m vertically above ground level.

Calculate the following:

) LI - P The pressure exerted by the plunger (2)
- 6.1.2 The work done per delivery stroke of the plunger (2)
6.1.3 The mass of water delivered after 10 strokes of the plunger (3)

6.2 A force of 380 N is exerted on a hydraulic press. The diameter of the plunger
is 400 mm and the stroke length is. 12 cm. The diameter of the ram is
800 mm.

Calculate the following:

6.2.1 The force exerted by the ram (2)
6.2.2 Thé distance moved by the ram per stroke of the plunger (2)
6.2.3 The distance moved by the ram after 15 puﬁping strokes of the
plunger - (1)
) : 6.2.4 The mechanical advantages of the hydraulic press [1(£21%
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QUESTION 7: ELECTRICITY

7.1 A diesel generator produces an EMF of 240 V. A current of 25 A is delivered
by the generator. Calculate the internal resistance. '

7.2 An electrical circuit consists of a battery with 2 cells in series each with EMF

of 4,5 volt and internal resistance of 0,225 ohm each. The battery is

~connected in series with the ammeter with a resistance of 0,125 ohm, a
resistor of 1,725 ohm and a radio. The ammeter reading is 3 A.

Calculate the following:

(2)

7.21 The potential difference across the battery (2)

522 The total resistance of the circuit (1)

7.2.3 The. resistance of the radio (1)

724 The potential difference across the radio (1
7.3 A house uses the following appliances for the estimated time in a day: o

Two 60 Watt lamps, 4 hours per day

.Five 100 Watt lamps, 6 hours per day

One 2 000 Watt stove, 1 hour per day

Two 75 Watt computer, 3 hours per day

Electricity cost 8 cent per kwWh. Calculate the electricity cost for SEVEN - days.

7.4 The distribution transformer of a residential power line is 2 200 V. The voltage
must be stepped down to 200 V. for use within residences. The secondary
side of the transformer has 400 turns.

Calculate the following:

7.41  The voltage ratio .
7.4.2 The number of turns in the primary side

QUESTION 8: CHEMISTRY

8.1 Name TWO metals that are good conductors of electricity.
8.2 Explain the term reduction.
8.3 Name the chemical eleme'nts in the composition of tool steel.

TOTAL:

3)

(1)

-

(@) . .

[13]

(2)

(2)
[5]

100

-

)
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PHYSICAL CONSTANTS
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QUANTITY CONSTANTS | HOEVEELHEID
KONSTANTE

Atmospheric pressure 101,3 kPa Atmosferiese druk

Density of copper 8 900 kg/m° | Digtheid van koper

Density of aluminium 2770 kg/m> | Digtheid van aluminium

Density of gold

19000 kg/m”

Digtheid van goud

Density of alcohol (ethyl)

790 kg/m®

Digtheid van alkchol (etiel)

Jensity of mercury

13 600 kg/m’

Digtheid van kwik

| Density of platinum 21500 kg/m-_| Digtheid van platinum

-’Density of water 1 000 kglm3 Digtheid van water
Density of mineral oil 920 kglm3 Digtheid van minerale olie
Density of air 1,06 kg/m® | Digtheid van lug
Electrochemical equivalent of silver 1,118 mg/°C Elektrocﬁemiese ekwivale.nt van silwer
Electrochemical equivalent of copper 0,329 mg/°C | Elektrochemiese ekwivalent van koper
Gravitational accelerat-ion ‘9,8 m/s> Swaartekragversnelling
Heat value of coal 30 MJ/kg Warmtewaarde van steenkool
Heat .value of anthracite 35 MJikg | Warmtewaarde van antrasiet
Heat value of petrol 45 MJ/kg Warmtewaarde van petrol

- .1eat value of hydrogen 140 MJ/kg Warmtewaarde van waterstof
1 Linear coefficient of expansion of copper 17 x 10°%°c | Lineére uitset_tingskoéffisiéntvan koper'
| Linear coefficient of expansion of aluminium P N 23 x 10'5/°c Lineére uitsettingskoéffisiént van aluminium

Linear coefficient of expansion of steel C}/ . 12 x 10°%°c | Lineére uitsettingskoéffisiént van staal
Linear coefficient of expansion of lead = 54 x 10°°/°C .Lineére uitsettingskoéffisiént van lood

Specific heat capacity of steam

2 100 Jikg.°C

Spesifieke warmtekapasiteit van stoom

Specific heat capacity of water

4 187 Jikg.”C

Spesifieke warmtekapasiteit van water

“Specific heat capacity of aluminium

900 Jikg.°C

Spesifieke warmtekapasiteit van alumitium

Specific heat capacity of oil

2 000 J/kg.°C

Spesifieke warmtekapasiteit van olie

Specific heat capacity of steel

500 J/kg.°C

Spesifieke warmtekapasiteit van staal

Specific heat capacity of copper

390 J/kg.°C

Spesifieke warmtekapasiteit van koper
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All the formulae needed are not necessarily included.

Any applicable formula may also be used.

Fg = wsin0
Fe = wcosf

Ipeosoa =F, + Fg...a=0

=1 -1

1 . .

— = fension ratio

Tz

P=F v

v=m.d.n nzﬁ
60

W#=FH 8

AE, =m.g.4h -

AE; = é.m.dvz

Q=12 R.t
m=1.z.t
Vp _Np_Is
V¢ Ng Ip

EFX = F]COSQ} + ...+ E,]COSHH

2F, = Fising; + ... + F,sinf,

R = 5F% + 5F}

f(m@ = &

Fy
Q=m.c.Af ...tp =to+ At

mww =0 =m.hv

e
t

AL=Lo.a. At .. Ly="Lo+ AL

Ad = Ay . B. At . Ar=Ap+ A4
2.a.s=v2—uz

1
s=u.t + ﬁ.a.fz
2

v=u-+t+at
STFr=XI1F
M=F. 1lgs

PTO

W=Fs my .y tmy ay=myp.vytm,.v,
W=pV D, =(D+1)
P 2? hna!/wef = hf + x'hfg
. P=2xT.n..T=F.r
_ Ultset/Ouiput 100% 5
Inset/Input e Foam _ Fpp e D
F=ma ARAA{ Apy, 4
,#=FF VRAM:VPLXH
'R Apart - Hrame = App - Lpy, ~,
_ : Nt
H= tan@ Fy = Fcos8 -
—— + g i _
NR FC T FI'SIHU.' a 0 F}’ — Fsine
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X CWM = YACWM

Pyps = Parn + Pyer
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