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Section A: MCQ (5 marks)

Answer all questions. Shade your answer for each question in the circle next to the option.

1 A stone is thrown vertically upwards.

Which row correctly describes the velocity and acceleration of the stone while it is moving

upwards’?
acceleration of the stone | velocity of the stone
QA constant : decreasing
m decreasing constant A

Oc constant constant

OD|  decreasing |  decreasing

. Which row correctly states the definition of weight and the instrument used to measure

it?
m amount of matter in an object electronic balance
m amount of matter in an object spring balance
Ea gravitational force acting on an object electronic balance

QD gravitational force acting on an object spring balance



A resultant force acts on an object and causes it to move in a straight line.

The graph shows how the resultant force varies with time.

resultant force

time
Which graph is the velocity-time graph for the object?
OA
velocity velocity
I
I
:
L, time L,
Oc OD

velocity velocity

rg t|mE tﬂ

time

time



A machine has an efficiency of 25%. It produces 200 J of useful energy.

What is the total energy input?

OA 45)
OB 150/

Country Z is a landlocked, mountainous country with a massive agricultural sector that
relies heavily on natural river valley systems for crop irrigation. The country Is seeking to
diversify its energy grid away from fossil fuels.

Which renewable energy source is least suitable if the country wishes to minimise
disruption to river flow, agricultural irrigation and valley ecosystems?

(O A Large-scale solar farms installed in the uncultivable high-altitude desert plateaus

O B Wind farms comprising turbine arrays situated along windy tall mountain ridges
ch Conventional hydroelectric dams built across major rivers

O D Geothermal power plants built near volcanic geological fault lines C
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From Fig. 6.1, explain how you can tell the drone is accelerating during the first part

of its motion.

M

Incorrect/incomplete

, mark with an X, the point where the instantaneous velogity ahhe

1.5
ity, can also be
of'decrease in
iption (-1)

ggested Answer :
nge of velocity.
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Section B: Structured Question (30 Marks

Answer all the questions in the spaces provided.

I

X The displacement- ¥Me qraph (3 in a Non-tneac shag,
LIN . hece i no Oaeleraton Veloc ity is. Nstant ond

State what Is meant by increasing acceleration.
State the distance the drone flew upwards.

"f\ﬂ:, disPlacement €och

On Fig. 6.1
s 0 m/s

A drone flew downwards from a building and flew back up after some time.
displacemen
[ m

Fig. 6.1 shows the displacement-time graph of the drone

(a)
(b)
(C)
(d)

6

constantly changing /
Rate of change of
displacement is not

Suggested Answer :
The gradient of the
graph represents
velocity, and it is
constant



7 A 1.2 kg coconut drops from a very tall tree and falls through air.

The air resistance F;acting on the coconut is related to the falling velocity v as snown:

F. = kv*, where k = 0.30 kg m™*
Suggested answer

As the gsOmMeaEEHRS gravitational field strength is 10 N kg™,
It accelerates. Since

velocity(HyCre&smidin, dising ideas about forces, how the acceleration of the coconut changes as

resistance orit alis till it reaches terminal velocity. No mention of
coconut will increase.

t . relation of velocit
[ 1] The af,g,a\am‘hoﬁa'? J'h‘CUﬂI:!nU"'““\ ST ..ai.r..regigtancey(_
The regultanl!?ﬁgpc.l.e Q?hdumr\ﬂsﬂ'fhe ﬁﬂh&l&.‘ﬂ -

will decrease, .and e |
this decreasedshe@nstant As Ahe o aic cesistance qgredually. qets. higher/|/\

downward .
accaeratim..:W“*au'ﬂle-f.a.te.t?.t\..‘f‘f‘?.f}!‘.ﬂgs.e,:s.. and Mm L BRI T

resistange baglanc _ |
the weicjﬂe)t o ﬁl}él%%& the terminal velocity of the coconut.

coconut, resultdrtop3ox P+ mas MnYy-¥
force is 0 N and there 0z 7N %
will be no /
acceleratigaNFPy 3k _f” 1= DB XV
40732V A,a—:-'rj‘

(c) Fig. 7.1 shows the velocity-time graph of the coconut's motion before it enters the
water at t;.

At time t;, the coconut strikes a body of water in a lake. [t continues descending till
it reaches a constant velocity, before landing at the bottom of the lake at time £-.

velocity

t L2 time

Fig. 7.1

Sketch the velocity-time graphn for the descent of the coconut in the lake. 1] 0/ 1

Wrong shaf®e for
graph (-1)



8 A rocket experiences a constant deceleration upon entering Earth’s gravitational field.

Table 8.1 shows some information about the rocket’s entry.

Table 8.1

altitude from sea level 830 000 m
velocity of entry 8 000 m s™

velocity of landing at sea level 50ms™

2 2
(‘wl}l)rm") 2(50ms)
e +J(n)(%%00ﬂ

Assume Earth’s gravitational field strength is 10 N kg™'.

(a) The rocket has a mass of 22 000 kg. v - u‘t20s

Answer () Calculate the deceleration of the rocket.

Fnet = ma

Fnet = (22000kq) (-
38.55m/s"2)
= -848100 N [1]

deceleration = . ’Jq'ﬂa ..... [1] 0/1

F”E_'t = W%ﬂft Calculate the resistive force acting on the rocket. ncorrect computation
resistive force (-1)

-838100 N =
(22000kqg)(10N/kqg) -
resistive force

resistive force =
1100000 Nor 1.1 x

10"6 N [1]

resistive force = 35'0 G ON ..... 2] 012

BHALPHE%now how

to compute (-2)

Name the other force and explain the relationship between this force and the force
by the reverse thrusters.

(b) To maintain a constant deceleration, two upward forces act on the roc
descent. One is the force produced by the reverse thrusters.

Inmrrectfincc:mplete
explanation of how
forces affected

resultant force (-1)

NO mention of air
resistance (-1)



9

Fig. 9.1 shows a |Jack-in-the-box toy; a clown figurine attached to a vertical spring held In
place in the box.

1he vertical spring i1s compressed Iin the box. When released, the clown moves upwards
as the spring extends.

Released
Figure

e, ) «— Exlended Spring
R ) (Equilibrium)

COMPRESSED STAIE IN BOX RELEASED STATE (EQUILIBRIUM)

Suggested answer .
As the clown moves ri 81

from the compressed | | -
pwtioﬁaﬂﬁ the-energy store that is maximum when the spring is fully compressed.

CuUITIDTIUM RXBSHE . ootent il 6008y . .. oo 1] 1/1

energy-is-transferre

from the elasti o .
pc&ént SSCF Petft% energy transters that occur from the moment spring is released until

gravit G 81NB gfngﬁacﬁhes its equilibrium position.
store an(YKiegl ‘

mechanically to "
koot emde sound.. eaen

INnternasyen
of the surroundings.

(c) The mass of the clown is 0.50 kg. The spring releases the clownoraad ritoisesnergy
8.0 cm above its initial position. transfer not stated (-

1)

8.0 cm not onverted
to Sl unit during
computation (-1)



(d) After the release, the clown oscillates vertically before coming to a rest at the
equilibrium position.

Using the concept of energy, explain why the clown stops oscillating.

The  Jioetsc . enecaw. . of  the (lown was convecrted

o nesQ *..?tﬂ....th.c....?.L.u’.r.'.w.ndeng;.- ............. 11 0/ 1

10  Fig. 10.1 shows a 2.0 kg ball at Position A moving with a velocity of 12 m/&§€ Fﬁ&Jé&ﬂmmplete
down a smooth slope to Position B, then down a rough slope to Position C €xPlanation (-1)

Suggested Answer

Ball A Position A Energy is used to do
vy resistance and

.. friction/resistive
Fosition & forces.
-y -
C
| Position C
Fig. 10.1
(a) State the principle of conservation of ?)rgy.
.......................................................................................................... 1] 0/1

(b) Calculate the energy in the kinetic store of the ball at Position A. Incorrect/incomplete

/No definition (-1)




(c) As the ball moves from Position A to Position B, it loses 60 J of energy from its
gravitational potential store.

Calculate the gain in energy in the kinetic store of the ball at Position B.

F=yah A4 GO OAT

oAy

F

gain in energy in kinetic store =

(d) After the descent from Position B to Position C, the energy that remains in the
kinetic store of the ball is 100 J.

(i) If the descent takes 5.0 seconds, calculate the power gene%%e%ﬁegfﬁ?gnae?gwﬁim a
frictional force along the slope. _ (70 JE]E 144
- SEbkaom = - 100 ))/5.0¢
\44T+8601£ 2047 (ok to use 140 |

2%
=T

2 })2

(ii) The total distance along the slope from Position B to Position C IWH}J computation

suggested Adgkidifte the average frictional force acting on the ball during thisﬁmﬁgnﬁgﬁenergles (-

rong calculation for
power (-1)

WD =F xd

114)=Fx2.0m ek i
F =357 N 3/ /f
(OK touse 110

instead of 114 ))

average frictional force

(e) Another ball of the same mass is lowered vertically from Position A to the same
height as Position B using a vertical string.

Compare the work done by gravity in this vertical descent to the work done by
gravity when the ball is rolled down the smooth slope. Explain your reasoning.

V=YX Sinw.  Ahe yectcal

¢ has. the. smallest  postidle  dutance 1 he  displacement

E"Eéﬁica grcognize that Dld not recognise that
displacements are the WD is the same (-1)
same. (-1) Suggested answer

T'he work'done by
gravity is the same

(1],

Work done by gravity

depends only on the
vartical heiacoht anad



