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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

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

Write neatly and legibly.
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QUESTION 1

1.1 Indicate whether the following statements are TRUE or FALSE. Choose the
answer and write only 'true' or ‘false’ next to the question number
(1.1.1-1.1.4) in the ANSWER BOOK.

1.1.1 Distance is the route length covered, regardless of direction.

1.1.2 Displacement is straight line path between any two points
1.1.3 Acceleration can be positive and negative.

1.1.4 Mass is the amount of matter a body contail

()

1.2 TWO forces act on the same body. The fi
N and the second one pushes down with:

Find the resultant.

1.3
(2)
1.4 A man sees a puff of s
3,5 seconds later he hears.a
(2)
1.5
(2)
Ca cu até the total distance the man has travelled. (1)
Calculate the man's displacement. (1)
Determine the average speed at which the man travelled, if the
whole trip took 90 minutes. (2)
What is the average velocity of the trip? (2)
[15]
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QUESTION 2
2.1 What is a system of force? (1)
2.2 Explain what is meant by the equilibrant of a system of force. | (1)
2.3 Using the diagram below, determine the magnitude of force P.
s
LON
-~ (2)

2.4 A pulley system comprising TWO blocxs witt

: TWO pulleys each, has a
mechanical advantage of 3,2 whenr; galo

Calculate for the following conditior

2.4.1 The velocity ‘rat‘" (1)

3)

(2)

2.5
253 15083
im 2,5m 0,5m
7
L R
(3)
[13]
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OUESTION 3
3.1 Define the following terms:
3.1.1 Potential energy

3.1.2 Conservation of energy
(2 X 2) (4)

3.2 A horizontal force of 230 N is required to pull a trolley 3(} m, at. cons ant
speed, across a horizontal surface in 40 s.

Calculate the following:
3.2.1 The work done
3.2.2 The speed of the trolley

3.2.3 The power required
(8x2) (6)

3.3 Define a Joule.

3.4 A person holds an objegt wi for 15 seconds in his hand.

Calculate the work d

(1)

[12]
QUESTION 4
4.1 (@)
Na 1 any TWO changes and ONE example of each. (4)
't e TABLE below and complete it by filling in the empty spaces
' bered (4.3.1-4.3.6) to make comparisons between a mercury
thermometer and a coloured alcohol thermometer:
COMPARE MERCURY COLOURED ALCOHOL
Boiling point 4.3.1 4.3.2
Colour 4.3.3 4.3.4
Sticks to class 4.3.5 4.3.6
6x1) (6)
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4.4 Give TWO useful application examples of linear expansion. (2)
4.5 Heat energy totalling about 58,5 kJ is absorbed by a copper cylinder with a

mass of 2 kg. The initial temperature was 20 °C and the specific heat capacity

of copper is 390 J/kg °C.

Calculate the following:

4.5.1 The rise in temperature

452 The final temperature

(4)

[18]
2)
3)
(1)
Compare the rigidity a
matter. (6)
55 Define an elem (2)
[14]
QUESTION
k ‘between conductors and insulators. (2)
better conductor, a gold or copper one? (1)
_Draw symbols for each of the following:
Cell
6.3.2 Voltmeter
6.3.3 Resistor
6.3.4 Single pole switch
(4 x1) (4)
6.4 Explain how you would connect a voltmeter in a circuit. (2)
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6.6

6.7

6.8

6.9

Define the term potential difference.

State Ohm's law.

Give TWO examples of situations where the heating effect of an electric
current is disadvantageous.

What will happen to the resistance of a conductor if its length is.«

ubled?

What effect will an increase in temperature have on the resis nce of
the following? ”

6.9.1 Copper
6.9.2 An insulator

6.9.3 A conductor

TOTAL:
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(1)
3)

(2)
(1)

(2)

(3)
[28]
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ENCGINEERING SCIENCE N1
FORMULA SHEET

Any applicable formula may also be used.

N

1. v=—
!
2. F=mg
3. DR = Edist.
Ldist.
4. MA = L
E
3. VR = b
d
6. MOMENT = F.s
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QUESTION 1
1.1 1.1.1 True
1.1.2 False
1.1.3 True
1.1.4 True
2
1.2 125N —105N =20N  UpwardsY (V= mark each) (1)
1.3 No,V distance is actual route and displacement is the straight line between the
beginning and end.V 2)
¥
Voo e
t
s=vt
s =355%3,5
5 =1242,5m (2)
1.5 1.5.1
(2)
152 60+10+20+4 =94km (1)
1.5.3 40 km (1)
154 $
y=—
t
- 94 %1000
90x 60
v=17.407m/s
v =62,66Tkm/h (2)
1.5.5 s
V= —
t
~_40x1000
90 x 60
v=7,407 m/s
v =126,607 km/h 2)
[15]
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ENGINEERING SCIENCE N1
GUESTION 2
2.1 A system is two or more forces acting on a bodyV (1)
2.2 When a system of force acts on a point and it remains at rest the forces are
in equilibrium. (1)
2.3
P=51 N
(2)
2.4 2.4.1 Amount of pulleys: 4 (1)
2.4.
4.2 MA= L
E
=L
MA
1300
T 32
E =406,25N (3)
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2.4.3

)

2.5 Moment about R:

4L = 0,5(150) + 3(250)

2
L2825
4

L=2065N

ot reserved
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GUESTION 3
3.1 3.1.1 Potential Energy is the energy that a body possesses by virtue of
its position or state V.
3.1.2 Conservation of Energy means energy cannot be created Y or
destroyed,Y ; it can only be transferred from one form to another.N
(2x2) (4)
3.2 3.2.1 W=FxXs
W =230%30
W =69kJ
3.2.2 )
!
30
Vo
40
v=0,75m/s
3.2.3 pe w
t
P 6900
40
P =172,5W
(3x2) ()
3.3 A force of 1IN v that moves over a distance of 1 m.V (2 mark each) (1)
3.4 NO work done; NO displacement. (1)
[12]
QUESTION 4
4.1 Temperature can be defined as: how hot Y or cold V a body is. (2)
4.2 Temperature changes: In the Heating of water or metals.
Colour changes:

Heated iron changes colour.

Volume changes:.
Expansion of metals.

Change of phase:
Ice to liquid to gas.

Change of resistance:
Resistance of most conductors increases with an increase of temperature.
(Any 2 x 2) (4)
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4.3 COMPARE MERCURY COLOURED
ALCOHOL
Boiling point 4.31 360 °CV 4.3.2 80 °CV
Colour 4.3.3 Silvery 4.3.4 TransparentV
Sticks to class 4.35 NovV 436 YesV (6)
4.4 Shrinking of ring gears onto the flywheel,y
Steel tyres onto the steel railway wheels.V (2)
4.5 4.5.1 Q = mcAt
ar=2
mc
. 58500
2x390
At =75°C
452 At=t,~1
t, =At+1,
=75+20
=95°C
(2x2) (4)
[18]
QUESTION 5
5.1 Matter is that which has weight/massv and occupiesy space.
(2 mark each) (1)
5.2
ELECTRON {NEGATIVE}
‘ PROTON {FOSITIVE)
NUCLEUS (POSITIVE)
(3)
5.3 Electrons (1)

Copyright reserved

Please turn over



“MARKING GUIDELINE

7- T550(E)(N18)T
ENGINEERING SCIENCE N1
5.4 SOLID LIQUID GASEQUS
Rigidity Rigid+ No lasting No rigidity
rigidity
Compressibility Virtually Virtually Compresses
uncompressibley uncompressibley easilyV
(6)
5.5 An element is a substance that contains one kind of atom.V M
[12]
QUESTION 6
6.1 A conductor is a substance through which electrical current can flow easily.V
An insulator is a substance which prevents the flow of a current.y (2)
6.2 A Gold conductor.V (1)
6.3 6.3.1 +, -
___.l —
6.3.2
—V)—
6.3.3
MWN— o 33—
6.3.4 i
(4 x1) (4)
6.4 TN
v
N’
(2)
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6.5 It is that which causes the current to flowv. (1)
6.6 The current flowing in a circuit is proportional to the applied voltageV and
inversely proportionalV to the resistance of the circuit.V (3)
6.7 Heating up of motors, generators and transformers. (Any 2 x 1) (2)
6.8 The resistance increases.. (1)
6.9 6.9.1 Copper: resistance increasesV
6.9.2 An insulator: resistance decreasesy
6.9.3 A conductor: resistance increasesy
(3x1) (3)
6.10 Q=1I°Rt
R=2
It
R 300000
7,5%7,5%300
R =29,630hns (4)
6.11 6.11.1 P =VI
=L
v
I = 500
220
[ =227 A (4)
6.11.2 R = \4
I
R= 220
2,27
R =96.,920hm (3)
[30]
TOTAL: 100
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