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A length of copper pipe, of uniform cross-section and several metres long, carries
water to a tap.

Measurements are taken to determine accurately the volume of copper in the
pipe.

Which of the instruments are most suitable to be used?

A measuring tape and vemier calipers

B metre rule and micrometer screw gauge

c measuring tape and micrometer screw gauge
D metre rule and vemier calipers

When the angle of oscillation of a simple penduium is 10°, each complete oscillation
will take 1.00 s.

If the angle of oscillation of the same pendulum is reduced to 5°, each complete
oscillation will take

A 0.25s
B 0.50 s
C 1.00 s
D 200s

The graph shows how the distance of a car changes over time.
distance /m

o
Which of the following statements is true? time /s
A The car acceierates and then moves with a constant speed.
B The car accelerates at a decreasing rate.
C The car decelerates then moves with a constant speed.
D The car decelerates until it stops.
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The diagram shows an object A being pushed along a smooth surface by a constant
5 N force.

5N

A

If the weight of object A is suddenly increased by 8 N, which of the following correctly
describes the change in its motion?

A Object A will maintain its current acceleration.
B Object A will maintain its current speed.

" Object A will slow down.

D Object A will stop moving immediately.

The table below shows the mass and weight of some objects on the surface of four
different planets.

Which planet has the greatest gravitational field strength?

planet mass / kg weight /N
A 0.8 40
B 0.8 80
c 4.0 40
D 4.0 80

Four lamps are shown along with the position M, the centre of mass in each lamp.

Which lamp is the most stable?
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7 The diagram below shows a hydraulic system used to [ift heavy loads in a workshop.

l1000N

pisten L piston K
area
50 ecm? area 2 cm?
liquid —

Given that the pressure throughout the liquid is constant, if a downward force of
1000 N is exerted on piston K, what will be the load supported by piston L?

A 40N
B 1000 N
c 25000 N
D 50000 N
8 An experiment is conducted to determine the power of a student running up a flight of
stairs.

Which of the following information is not required?

A the horizontal distance travelled by the student
B the time taken for the student to run up the stairs
C the vertical height of the flight of stairs

D the weight of the student

9 Which statement about solids, liquids and gases is correct?
A In a gas, particles move slowly upwards due to the force of gravity.
B In a liquid, particles move rapidly in some directions only.
C In a solid, particles vibrate about fixed positions.
D Liquids and gases can be easily compressed.
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The diagram below shows a crystal which is being heated in a beaker of water. Parts

of the crystal starts to dissolve and acts as a dye to show how the water circulates

around the beaker.

heat

What is happening to cause the water above the crystal to rise?

A The water contracts and its density decreases.
B The water contracts and its density increases.
c The water expands and its density decreases.
D The water expands and its density increases.

The diagram below shows how the atoms in a substance rearrange themselves during

a change of state.

What processing is occurring?

A boiling

B freezing

C meling

D sublimation
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The diagram shows a ray of light incident to a glass block of refractive index 1.35 at
an angle of incidence of 45°.

45°

I air

1 glass

1

1
What will happen to the light ray?
A It will enter the glass block and bend away from the normai.
B it will enter the glass block and bend towards the normal.
C It will refract and travels along the air-glass boundary.

D 1t will undergo total intemal reflection.

The diagram below shows how the displacement of particles in a wave varies with
distance from the source.

displacement / m 4 A v,

o 'ﬁ'-‘i-._

g ‘:-.3%

-8 i . .. - ; ( , ‘ .
o0 2 4 6 8 10 12 14 16 18 20
distance from source f m

The wave shown has a frequency of 5 Hz.

What is the speed of the wave?

A 0.8 m/s
B 3.2mfs
C 32 mis
D 80 m/s
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Which of the following is correct?

A
B
C
D

Gamma rays have a longer wavelength than ultra-violet waves.
Infra-red waves have a lower frequency than radio waves.
Microwaves have a longer wavelength than visible light.

X-rays have a higher speed in air than visible light.

Which of the foliowing explains why sound is not heard in the vacuum of outer space?

A
B
c
D

Objects in space do not make hoise.
Sound waves are longitudinal waves.
Sound waves do not have the energy needed to travel in space.

Sound waves require a medium to propagate.

The diagram below shows the electric field lines between two isolated electric charges,
Xandy.

What are the charges on X and Y?

charge on X chargeonY
A negative negative
B negative positive
C positive negative
D positive positive

A wire of resistance R has length L and cross-sectional area A. The wire is then
stretched to twice its tength and half its cross-sectional area.

What is the resistance of the wire after it is being stretched?

A

B
Cc
D

0.25R
R

2R
4R
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18 Which of the appliances is likely to melt its fuse when connected to a 240 V supply?

appliance fuse rating
A 150 W lamp 1A
B 1 kW vacuum cleaner 5A
C 2.5 kW heater 10A
D 3 kW electric stove 13 A

19 Two iron needies hanging from the ends of a bar magnet are observed as shown.

needle

Which of the foliowing best explains the observation?

A The ends of the needles are both north poles.

B The ends of the needles are both south poles.
c The needles are induced temporary magnets.
D The needies have become permanently magnetised.

20 The diagram below shows a current-carrying conductor with current flowing into the
paper. it is placed between two magnets,

Which arrow correctly indicates the direction of the force acting on the conductor?

A

|
N B*—-——®—PD S

l

c

End of Paper
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Section A
Answer all the questions.
Write your answers in the spaces provided on the question paper.

Two forces of equal magnitude of 6.0 N act on a small body, B. The angle between the directions
along which the forces act is 80°, as shown in Fig. 1.1.

60N

40°

40°

6.0N
Fig. 1.1

Determine the magnitude of the resultant force on body B by drawing a vector diagram in the
space below.

State clearly the scale you have used.
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3
2 Fig. 2.1 below shows an electric scooter used by Peter to travel from home to school. He
accelerates uniformly from rest to 2.0 m/s in 3 s. He continues at this speed for 9 s on a straight
horizontal path before decelerating uniformly in 5 s.
Fig. 2.1
(a) Draw on Fig. 2.2 the variation of speed of the electric scooter with time. [3]
speed/ ms'g
P £
2.5
2.0
1.5
1.0
0.5
3>time /s
0 2 4 B8 8 10 12 14 16 18
Fig. 2.2
(b) Calculate the average speed of the electric scooter for the journey.
average speed = ... m/s [3]
5076/02/PRELIM/21 [Turn over
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A hovercraft is a vehicle that glides over ground by hovering on a cushion of air. Fig. 3.1 shows
a hovercraft of mass 3 000 kg hovering at a constant height above the ground. It has a base
area of 120 m?in contact with the cushion of air.

(a)

(b)

(c}

Fig. 3.1

Taking the gravitational field strength on Earth, g to be 10 N/kg, calculate the weight of
the hovercraft.

(i) State the magnitude of the upward force exerted by the air cushion on the
hovercraft.

upward force = ... N [1]

{ii) Explain how you derived at your answer in part (b)(i).

Caiculate the pressure exerted by the hovercraft on the cushion of air.

PreSSUMe = ......ocoieivinieeennrnennn Nfm? [2]

5076/02/PRELIM/21

PartnerinLeaming
More papers at wvﬂ\ﬁ.ﬂestpapersfree.com

BP~151




4

weight W, sitting 1.2 m to the right of the pivot.

pivot

brother
| /
Yy
Y

A girl of weight 500 N is playing on a see-saw with her brother. Fig. 4.1 shows her brother, of

12m

Y

w
Fig. 4.1
(a)

The see-saw is balanced when the girls sits 0.78 m to the left of the pivot.
State the principle of moments.

(b)

Calculate the value of W.

(c)

away from the pivot.

The girl slides 0.20 m towards the pivot of the see-saw, while her brother siides 0.10 m
State how the see-saw will rotate and explain why.

...................................................................................................................
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5

Fig. 5.1 shows an electric immersion heater being used to heat up water in a cup.

(a)

(b)

(c)

connecting lead

“—“—‘*’ﬁ%
immersion
heating element o~ heater
cup \
o water
Fig. 5.1

With the heating element in the position shown, the water at the bottom of the cup
remains cold even after some time. Explain why it is so.

The heating element is now placed at the bottom of the cup.

Describe how all the water in the cup is heated with the heating element in its new
position.

choice.
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6

Fig. 6.1 shows a ray of light ABC passing along a simple optical fibre glass to its end at C.

{(a) The refractive index of glass is 1.8.
Calculate the critical angle of the glass.
criticalangle = ..........coiivnnnnnn °[2]
(b) Explain why the light ray AB does not emerge from the optical fibre.
............................................................................................................... [2]
{c) The ray BC makes an angle of 10° with the normal to the glass surface at C.
Calculate the angle x, as shown in Fig. 6.1.
b TR ° 2}
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8
7 Fig. 7.1 shows a student standing in between a bell tower and a steep mountainside.
@ /
@.‘] steep
mountainside
== student
600 m @
bell tower
and bell '—‘!‘4 ‘!
800 m 700 m
Fig. 7.1
(a) The bell rings once, but the student hears two rings separated by a short time interval.

(b)

Explain why the student hears two rings.

...................................................................................................................

Given that sound travels at 300 m/s in air.

Calculate the time interval between the two sounds.

timeinterval = ..., s [3]
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Fig. 8.1 shows two small plastic spheres P and Q made from different materials.

O,

Sphere P is negatively charged while sphere Q is neutral. After rubbing sphere Q with a cloth,
the two spheres are found to repel each other.

Fig. 8.1

(a) Suggest why the two plastic spheres repel each other.

................................................................................................................. [2]
() in Fig 8.2, draw the electric field pattem set up by sphere P.
[2]
Fig. 8.2
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Fig. 9.1 shows a wire AB connected fo a switch S and a low voltage battery. The wire AB is
placed between the poles of a magnet.

(a)

(b)

-
\
i
1 A
. North 3
l
| B 1
; South
R
.

Fig. 9.1

Describe what happen to wire AB when switch § is closed. Use your understanding of
magnetic fields to explain your answer.

................................................................................................................. 2]

Describe the effect on AB if

(i) the poles of the magnet are reversed,
..................................................................................................... [1]

{1)] the resistor R is replaced by one with lower resistance.
..................................................................................................... [1]
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Section B (20 marks)
Answer any two guestions from this section.
Write your answers in the spaces provided.

10 Fig. 10.1 shows the set-up by a student to investigate the speed of impact when a glass ball is
dropped from a known height onto a large container of sand.

ball

glass O T

sand

Fig. 10.1

The height / is varied. Table 10.2 shows the results of the investigation, where the speed of
impact is the speed of the glass ball just before it touches the sand. Take g to be 10 N/kg.

Table 10.2
h{cm piggzﬁligliﬂéargzr;il J speed of impact in m/s

25 0.025 0.707
5.0 0.050 1.00
10.0 0.100 1.40
200 0.200 1.89
30.0 0.300 2.36
60.0 0.600 3.31

(a) State the principle of conservation of energy.
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(b)

(c)

(d)

(e)

(f)

12

Calculate the mass of the ball.

State the expected amount of kinetic energy of the ball just before it touches the sand
when it is released from a height of 60.0 cm.

Based on the results from Table 10.2, calculate the kinetic energy of the ball just before
it touches the sand when it is released from a height of 60.0 cm.

kingticenergy=..........cccccoviiiiiainiins [2]

State the reason for the difference {if any) between the value stated in (c) and the value
calculated in {d}).

Describe the energy conversion of the ball when it is dropped from a certain height to
the point when the ball hits the sand.
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1 Fig. 11.1 shows an air conditioner and a television connected to the same electrical circuit with

a 240 V a.c. power supply.

240V
é) air conditioner

— -

B E—

television
Fig. 11.1

Table 11.2 gives the normal rating and daily usage for the two electrical appliances.

Table 11.2
normal rating
daily usage
electrical appliance power voltage
air conditioner 2300w 240V 8 hours
television 280W 240V 4 hours

(a) Calculate the total current through the ammeter.

total current =

{b) Fuses are normally rated at 1 A, 2 A, 5 A, 10 A, and 13 A. Suggest a suitable rating for
the fuse to be fitted to the main branch of the electrical circuit. Explain your choice.

................................................................................................................. 11

(c) Describe how a fuse in a circuit can prevent a possibie electrical hazard.
................................................................................................................. [2]
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(d)

(e)

{f

14

Given that one kWh of electrical energy is charged at $0.36, calculate the cost incumed
by the two electrical appliances when they are both switched on for 12 hours.

An earth wire is connected to the metal base of the television. Describe how the earth
wire works to prevent a possible electrical hazard.

...................................................................................................................
...................................................................................................................
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12 The resistance of component X changes with temperature. it is connected in series with a light
bulb Y of resistance 10 Q and a 1.5 V battery, as shown in Fig. 12.1.

10Q

“‘f?@

}.”
15V
Fig. 12.1

(a) Fig. 12.2 shows how the resistance of X varies with temperature.

50

45

40

35

Resistance /0 30
25

20

15

10

5

0 I S S S SR S S .
30 40 50 60 70 80 90 100 110 120 130 140 150

Temperature / °C

Fig. 12.2
At a temperature of 50 °C,
()] state the value of the resistance of component X,
resistance = .......cccecceiiiinien, 1]
(if) calculate the turrent in the circuit,
current = ... 2]

{iiiy calculate the charge flow in the circuit if the circuit is operating for 2 minutes.

charge = .. ... [2]
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(b)  As the temperature increases, state and explain what happens to the current flow in the
circuit.

(c) At 160 °C, component X melis.

State how the arrangement and movement of the particles changes as the temperature
of component X increases from 140 °C fo 160 °C.

AITANGEMENE. L

...................................................................................................................

(d) Sketch a temperature-time graph as the temperature of component X increases from
30°C to 180 °C.

temperature

» time 1]

End of Paper
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