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INSTRUCTIONS AND INFORMATION

1.

2.

10. - Answers must be rounded off to THREE decimal places.

1.

Answer ALL the questions.
Read ALL the questions carefully.

Number the answers according to the numbering _systém used'irj'_this question
paper. - L '

ALL the calculations should consist of at least the THREE steps:
41 The formula used or manipulation thereof

4.2 Substitution of the given data in the formuia: -

4.3 The answer with the correct S| unit

Drawing instruments must be used for all drawings/diagrams. All drawings/-
diagrams must be fully labelled. = “ -~

The constant values, as they a'ppe_ar on the attached information sheet, must
be used wherever possible.. -

Keep subsedtions of 'qu'éstio'hs together.
Rule off on completion of each question.

Useg=98 m/s?®

Wfite neatly and legibly.
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YIESTION 1: MOTION, POWER AND ENERGY

1.1 Define the term machine. (2)

1.2 A ball with a mass of 2 kg rests on an incline with an angle of 10°. The ball is
to be released to roll down the incline plane, neglecting all friction.

Determine the following:

1.2.1 The loss in potential energy after it has rolled 12 m _ | {3)
122 The kinetic energy after it has rolied 12 m R o (S
1.2.3 The velocity after it has rolled 12 m EE o (2)
1.2.4 The original height that the bail has rolled from in order to reach
the bottom of the slope at 20 m/s o (2)
1.3 A train with a mass of 120 Mg accelerates uniformly on a honson’fal track. The

resistance to movement is 5 N per kN of the -mass of the train. The force in
the draw-bar of the locomotive is 80 kN..

Calculate the following:

1.3.1 The force required for the constant speéd (2)
1.3.2 The force that causes the acceleration (1)
1.3.3 The acceleration B (2)
- : [15]
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QUESTION 2: MOMENTS
2.1 Define forgue. {2)
2.2 FIGURE 1 below shows a light horizontal beam ABCDEF of a uniform cross
section, loaded as shown.
5 kN/m 25 kN 10 kN 3 kN/m
MM!
F
2m im 2m
A B c
HGUBE1
221 Calculate the reactions at the :_s'upport's and test your answers. (5)
222 Draw a shear‘-férce diagram, Lisiﬁ'g a suitable scale, Show ALL the
main values on the diagram. (3)
2.3 Exptain TWO.ways of sd!\.fing problems with oblique forces. (2)
. S [12]
QUESTION 3: FORCES
31 E:xpléin‘.the term scalar quantity. (1)
32 - . Complete the following sentence by filling in the missing word(s). Write only
- the word(s) next to the question number (3.2.1-3.2.2) in the ANSWER BOOK.
A direct force is a force which acts (3.2.1 ...) and (3.2.2 ...) onto an object. (2)
3.3 Name TWO types of direct forces. 2)
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34 Calculate the magnitude of the forces in the ropes P and T as shown in
FIGURE 2 below if the system is in the state of equilibrium.
P
800N [ 4a00
T
FIGURE2 " (4)
3.5 Determine the magnitude and nature of the forces in the’ members AD and
DC of the roof truss in FIGURE 3 below. -
Bl 10 kN
20 kN
C
300 300
&
A T b
FIGURE 3 (6)

[15]
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QUEETION 4: FRICTION

4.1

4.2

Name FOUR principles of kinetic friction.

During an experiment on an adjustable incline plane, a block weighing
1,6 tons was placed on the plane. The incline is at an angie of 20° to the
horisontal.

If the frictional force is 225 N, determine the following:

4.2.1 The weight component of the block parallel with the plane

422 The weight component of the block perpendicular to the plane o

4.2.3 The smallest force required to pull the block upwards a!ong the
plane

4.2.4 The power if the block moves ata coris,__taht ”s‘peeddf-“i_o_ __mKS

(4 x2)

QUESTION 5: HEAT

51

5.2

5.3

syl reserved

Explain the law of conservation of energy..
Calculate the volume of water, in litres, réquired to cool 30 steel shafts. The

initial temperature of the shafts are 800 °C ‘and that of the water is 25 °C. The

mass of each steel. part is. 200 g.  The final temperature of the mixture is
80 °C. .

A 20 m aluminium bar is h'éated from 313 Kto 453 K.

Determine the final Iength of the bar.

(15070413) e T590(E)A8)T

(4)

(8)
(12]

(6)

(3)
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hA In FIGURE 4 below a process of water to steam is shown.

Name the enthalpy symbols for QUESTIONS 5.4.1 to 5.4.4 as indicated in
FIGURE 4 beiow. Write only the answers next to the question numbers

(5.4.1-5.4.4)
F 3
Water Water & Steam Steam
tsu Py ] P ]
ts e
‘ 3
‘ i - O
Water || water | j'f% i
o
RN 2 2
5.4.1 5.4.2 a 2
< it < B
J 5.4.3 | 544 |
- o [15]
QUESTION 6: HYDRAULICS
6.1 Explain the folio_wing terms:
6.1.1 __Pressure. at'a point
812 Total pressure
(2x1) (2)
6.2 '.:Thé effective oressure in a single-acting piston pump installation is 550 kPa
during‘a delivery siroke. The piston diameter of the pump is 150 mm and its
stroke length is 250 mm.
Calculate the following:
6.2.1 The volume of water in m® displaced during the delivery stroke
6.2.2 The work done during the delivery stroke
(2 x2) (4)
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fliustrate by means of a sketch the foliowing terms with reference to a
centrifugal pump:

Suction head,; static head; and delivery head

QUESTION 7: ELECTRICITY

7.1

7.2

7.3

7.4

An electrical circuit consists of a battery with 2 cells, each with an’'EMF of

12 volis and an internal resistance of 0,4 ohms, connected in parallel. An. -

ammeter with an internal resistance of 0.15 ohms is connected in. series wuth
resistor B, = 2 chms and resistor Ry, = 4 chms.

Calculate the following:
7.1.1 The total internal resistance of the battery-

7.1.2 The ammeter reading
(2 x 2)

Distinguish between potfential difference and electromotive force.

An electric buib is marked 220 V - 60 W. An arh'rn_eter in the circuit shows that
the bulb uses a current of 0,2727 A.-The bulb burns for one hour.

Calculate the following: - ..
7.3.1 The e!e_ctri'cal e'n'ergy conSﬁmption

7.3.2 The cost for the bulb to burn for one hour if the cost of electricity is
17,45 cents per KW.h,

Determine the power rating of a stove if it releases 200 kJ of heat energy in
4 minutes and 30 seconds.

QUESTION 8: CHEMISTRY

Describe the following types of corrosion and give a practical exampie of each:

8.1

8.2

Pure chemical corrosion

Pure electrochemical corrosion

TOTAL:
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(6)
[12]

(4)
@)

(2)

(2)

3)
[13]

3)

(3)
6]
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EMGINEERING SCIENCE N3
FORMULA SHEET

Al the formulae needed are not necessarily included.
Any applicable formuia may aiso be used.

W=Fs my.upmy oy =my.vytmy vy
'\75:']'=|3“\fr D€=(D+I)
W
P= -}— hna.'/we.f = hf + x‘hfg
. P=2xTn.T=Fr - .
7= Uitset/Output 100% -
Inset/Input P Fras _ Fpr A= 7I'D
F=ma Apap ApL. 4
F, Vieam = VpLXn
Ny Apas - Hpay = App o Lp
#=tan® Fy = Feos .
Np=F-* Fpsina...a=0 Fy = Fsinf
Fy = wsint EFX = 'Ficos'(y’-;-_-r-'... + F,cos6,
Fr = wcos

 XF, = Fysinb + ...+ F,sind,

R=+2FZ + IF}

Freosa=F, 2 Fg...a=0

FS 3T‘r _T2 . EFY
R TGHQJ =";_‘-"""'
—L = tension ratio. o X
? Q=m.c.4f .. 1pg =tot At
P=F.v mww = =m.hw
v=g.d.n.. n=— _e
W,=F,.s AL=Lo.a.4r.. Ly=Lo £ AL
dEp=m.g'.41h..' AA=Ay. .4t ... Ar=Ag £ AA
AEy = %.m.dvz 2.a.5=v —u?
2 . I
Q:[2.R-r S‘-"u.f'i"“é‘.a.f
m=1I.z.t v=u+at
Vp _Np _Is ITr=xzlF
14 AT IF‘
M=F Ly
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T OWM = ZACWM

Pyps = Pyru + Pygr

P=dxgxh
i b ¥
=t +—
Rpar Ry R,

RSER = R)l + ... R”

Vi—Vy=—elU;-Uy)
V=IxR
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INFORMATION SHEET
PHYSICAL CONSTANTS VALUES FISIESE KONSTANTE
Atmospheric pressure 101,.3 kPa Atmosteriese druk
Density of copper 8 900 kgjm3 Bigtheid van koper
Density of aluminium 2 770 kg,fm3 Digtheid van aluminium
Density of gold 19 000 kg/m’ Digtheid van goud
Density of alcohol (ethyl) 790 kg;m-i Digtheid van alcohol (etiéi)
Density of mercury 13 600 kg!m3 Digtheid van kwik.

Density of platinum

21 500 kg/m”

Digtheid van platina

Density of water 1 000 kg;‘m3 Digthsid van water

Density of mineral oit 920 kg/m® Digtheid van. mineraie olie

Density of air 1,05 kg{mj _ . Digi_heid van lug

Clectrochemical equivatent of silver 1,118 mg/C Elektrochemieée..ekwivaient van silwer
Electrochemicat equivalent of copper 0,328 mg/CG. ' Elekirochemiese ekwivalent van koper
Gravitational acceteration N f_:),al_.m,rs2 _Swaartékragversneliing

Heat value of coal .:.30 MJ!RQ ;.Wérmtewaarde van steenkool

Heat value of anthracite 35 MJ/kg . Warmtewaarde van antrasiet

Heat value of petrod 45 M.Jfk_g-'.' Warmtewaarde van petrol

Heat value of hydrogen o 140 MJ/Kg Warmtewaarde van waterstof

Linear coefficient of expans_%on--qf copp.en .17 x 107°%°C Lineére uitsettingsko&fiisiént van koper
Linear coefficient of expansion of aium_iniﬁm-- : 23 x 10°/°C Lineére uitseitingskoéffisiént van aluminium
Linear coefficient of expansion of steél 12 x 10°C Lineére uitsettingskoéifisiént van staal
Linear coeﬁ%cie.nt of expansibr{-.of- lead - 54 x 10°°/°C Lineére uitsettingskoéffisiént van lood

Specific heat cépacity of steam

2 100 J/kq.°C

Spesifieke warmtekapasiteit van stoom

Specific heat capacity of water

4187 J/kg.°C

Spesificke warmiekapasiteit van water

Spéciﬁb heat capacity of aluminium 900 J/kg.°C Spesifieke warmtekapasiteit van aluminium
Specific heat_:_capac_it’? of ail 2 000 Jkg.°C Spesifieke warmtekapasiteit van olie
Specific heaf capabity 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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