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QUESTION 1: DYNAMICS

1.1 129,6 km/hv’
12 121 __7 - u
— 162—0‘/
= 26,667 m/s?v
1.2.2

1.2.3

1.2.4

1.3 1.3

1.3.2

1.3.3

Copyright reserved

S—lbh+£b+1bh
2 2

= (3% 6 x 160) v + (160 x 6) x (5 x 6 x 160)

= 480 + 960 + 480
=1920mv

S
V==
t

18

1920
= v

= 106,667 m/sv

v—u
t

a=

0-160
= v
6

= —26,667 m/s?v OR a = 26,667 m/s? decelerating

Deceleratev’

v—Uu
 ph—

29

F g
_ 05508
2(-9,8)

= 127,551 mv

(1)

(2)

3)

(2)

(2)
(1)

(2)

(2)
[15]
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QUESTION 2: STATICS

2.1 e Wheel cross spannerv’
e Water spraysv’
e Door handles/knobv
e Wingnut spanner
e Thread cutters

e Twisting (Any 3 relevant answers) (3)
22 2.2:1 Take moments about R
2dM=3LM

(L x4,5)v=(65x%1,5) +(35x%3,5) + (100 x 5,5)v
4,5L =770
L=171,111 NV

Take moments about L

2dM=3LM

(35x 1)+ (65%x3)¥ =(100 x 1) + (R x 4,5)v

130 = 4,5R

R = 28,889 NV (6)

2,009 ZT=ZL

171,111 + 28,889 = 100 + 35 + 65v
200 N = 200 N (1)
[10]
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QUESTION 3 : ENERGY AND MOMENTUM

3.1 Energy is the ability of an object to do work.v’

3.2 3.2.1

3.2.2

3.2.3

E, = mgh
=4x98x90v
=3528)v

V =.,2gh

=42%98Xx30v
= 24,249 m/sv

B, = > mp?
k—zmv

= % X 4 X 24,2492V

=1176,028 Nv accept = 1176 N

(1)

(2x3) (6)
[7]
QUESTION 4: WORK, POWER AND EFFICIENCY
4.1 Joule is the work done when the point of application of a force of one newtonv’
moves through a distance of one metre.v’ (2)
4.2 Powerv’ (1)
4.3 4.3.1 V=19444m/s v
p_— P
v
__ 26000
T 19,444
=1337,173N v (3)
432 S=Vt
= 19,444 x 120V
= 2333,333 mv (2)
4.3.3 W=FxS§
=1337,173 x 2 333,333V
= 3 120,071k v (2)
[10]
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QUESTION 5: MECHANICAL DRIVES AND LIFTING MACHINES

5 e No lubrication requiredv’

e Fairly quiet/not noisyv’

e Inexpensive when compared to other drives

5.2 e Motorcyclesv’
e Bicyclesv’

¢ Timing chains of motor cars

5.3 5.3.1

5.3.2

5.3.3

5.4 5.4.1

54.2

54.3

544
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1
Tzzsz‘l

=§x 950v
= 2375 NV

FF=T,-T,
=950 — 2375
=712,5Nv

P=F, xV
=712,5 x 15v
= 106875 Wv

73 %98
—_— \/
53

= 13,498V

2D

VR =
dl_dz

_ 2035 ,
= 0,2-0,15

= 14V

MA
n=—x100%

VR

13,498

=——X 100 %V

= 96,414 %
~ 96 %V

W =mgh

=73x98x1v

= 7154 v

(Any 2 relevant answers) (2)
(Any 2 relevant answers) (2)
(2)

(1)

(2)

(4 x 2) (8)
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QUESTION 6: FRICTION

6.1 6.1 Fs = wsin 6
=32 x9,8 xsin15%v
= 81.166 Nv’

6.1.2 Fe=wcosd
=32%98 X cos15%v
= 302914 NV

6.1.3 _ F;}
H= wcol

-
302,914

=039V
Accept 0,3895

6.14 Eyp = B, + wsind
= 118 + 302.914v

= 420,914 Nv
(4 x2)
6.2 e Prevents slip between two contact planesv’
e Makes movement possible
¢ Brings moving objects to standstill
¢ Remove materials (Any 1 relevant answer)
QUESTION 7: HEAT
7.1 Specific heat capacity is the amount of heat energyv’ required to raise the

temperature of 1 kg of a substance by a temperature of 1 °C or 1 K.v’

7.2 Q = mcAt
=30x4187 x (22 —11)v
= 1,256M]v

7.3 AL = Lyalt
=7%x17 x107% x (85 — 15)v
=0,00833mv’ OR =1833x103mv OR =8,33mmv

Ly =833+ 0,007
= 8,337 mmv’ OR =8,337 x 1073mv’

(8)

(1)

[9]

(2)

(3)
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7.4 .

7.5

To heat buildingsv’
To sterilise utensilsv’
To cookv’

To generate electricity

To clean dirty components (Any 3 applicable answers)

Saturation temperature is the temperature at which liquid boils at a given

pressure.v’

QUESTION 8: PARTICLE STRUCTURE OF MATTER

8.1

oo aiko od 2o
— b o el

8.2

Falsev’
Truev’
Truev’
Falsev’
Truev’

ORwh o

(5x1)

Paintingv’
Lubricating/QOilingv’
Galvanizingv’
Coating/Anodising
Electroplate
Cathodic protection

Removing moisture/water (Any 3 relevant answers)

QUESTION 9: ELECTRICITY

9.1 In an electrical circuit, the current flowing in a circuit is directly proportional to
the voltagev” and inversely proportional to the resistance.v’

9.2 1_1+1
R, R, R
1_1+1
25 5 R,
L Tl M
25 5 Ry
£ Bd
R» 5
R2=SQ‘/
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(1)
[11]

()

(3)
[8]

(3)



9.3 .

9.4

9.5
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Lengthv’ — directly proportional to the resistancev’
Cross-sectional areav” — indirectly proportional to the resistancev’
Resistivity — directly proportional to the resistance
Temperature — directly proportional to the resistance
(Any 2 relevant effects or examples)

Generating electrical energyv’

Increasing or decreasing voltagev’

Heat objects

Electromagnetic braking (Any 2 relevant answers)

Transformerv’

Electric motorsv’

Generators

Induction cookers (Any 2 relevant answers)

TOTAL:

(4)

(2)

(2)
[13]

100



