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Examiner's
1 (a) Define the term speed. Uise

1

(b) Fig. 1.1 shows a distance-time graph of a truck. The graph is not drawn to scale.

A

distance

0 time
Fig. 1.1
Describe the motion of the truck between points AB and BC.

[2]

(¢) Fig. 1.2 shows a truck of length 20m passing a lamp post with the front end in line with
the lamp post. The truck is approaching a stop sign.
The truck is moving at a constant speed.
The truck takes 2.0s to pass the lamp post. .

g

lamp post

—“;."." < 100 m

stop sign
Fig. 1.2

(i) Calculate the speed of the truck.
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(i) The truck starts to decelerate uniformly when its tail end is in-line with the lamp post.

@ BEC 2019

The truck stops when its front end is in-line with the stop sign.
The distance between the stop sign and the lamp post is 100m.

Determine the time taken by the truck when decelerating.
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2 (a) State the principle of moments.

.. [1]
{b) Fig. 2.1 shows a wheel barrow. The weight W of the wheelbarrow is 300 N.

Force F is used to support the wheel barrow when its leg supports are off the ground.

[ ]

T

1
leg support
Fig. 2.1

Calculate the force F.
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(c) Fig. 2.2 shows the wheel barrow in Fig. 2.1 now with its leg supports resting on the ground.

leg support

Fig. 2.2
Calculate the force exerted on the ground by:

(i) the wheel,

fOrce = . i e [2)

(ii) the leg supports.

o

force=.....ccoiiiiiiiiiiiii e (1]
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3 (a) A pond has ice at the surface and cold water at the bottom. Use
Name the process by which cold water near the ice sinks.
-
(b) Define specific latent heat of fusion.
M
(c) A bucket contains 5.0kg of ice at 0°C. Water at 27 °C is poured into the ice.
The ice completely melts and the final temperature of the mixture is 0°C.
Calculate:
] , -
(i) the thermal energy needed to melt the ice,
The specific latent heat of fusion of ice is 330 000J/kg.
Tl BTN = <o seideas s [
(ii) the mass of the water poured into the ice,
The specific heat capacity of water is 4200 J/kg °C.
% ~
AR o B R s s e
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4 Fig. 4.1 shows a syringe containing 6.0cm? of air. The syringe is sealed at one end.

air

piston

Fig. 4.1
(a) The air exerts a pressure of 1.0 x 10° Pa on the walls of the syringe.

(i) Describe how air molecules exert pressure on the walls of the syringe.

2
(if) The piston is pushed to reduce the volume of the air to 4.0cm?.
Calculate the pressure exerted by the air on the walls of the syringe.
PrESSUME =... ... etiiiieieneriesaessaessnnraesanesinsrnes |2)
(b) The syringe in Fig. 4.1 is placed in warm water and the volume of air increases.
Explain how the molecules are able to create the same pressure with a larger volume.
-2
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5 (a) State what type of a wave is sound?

1
(b) (i) What is ultrasonic sound?
a1
(ii) State one use of ultrasonic sound.
iai T

(c) Fig. 5.1 shows a waveform of a sound from a signal generator displayed on a cathode
ray oscilloscope (c.r.0.).

ADDS

Fig. 5.1
The controls on the c.r.o. are not changed.
The signal is adjusted to produce a sound with the same pitch but twice the amplitude.

On Fig. 5.1, draw the waveform of the new sound. [2]

© BEC 2018 0571/03/0MMG

Examiner's
Use



Examiner's
Use
6 (a) State the two laws of reflection.

r-"'

air

T

Fig. 6.1 (not to scale)
The critical angle of water is 49°.

State and explain what happens to each ray in Fig. 6.1 when it reaches the surface of the
water,
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7 Fig. 7.1 shows an electric circuit. A plotting compass is placed next to the solenoid.

——
I
|

N

:

"'h..___‘__-_

S

[ W o WY i W s TR . W . WY

The switch S is closed.

{a) On Fig. 7.1, draw:

Fig. 7.1

/ solenoid

O

plotting compass

v vV OV Vv VY

wooden dowel

(i) the direction of the current in the circuit, [1]
(ii) the plotting compass needle to show the direction of the magnetic field. 1

(b) State two ways of increasing the strength of an electromagnet.
[2]
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(c) Fig. 7.2 shows another circuit placed near the circuit in Fig. 7.1.

— —

splenoid

/ coil

T

N
K wooden dowel

Fig. 7.2

LU T " Y BT T

galvanometer

S— S )
i M . WY . WY o MY » W - WA . |

State and explain what is observed when the switch S is closed.
OO .o i s i e S S S G S S S S S A RS s s K]
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8 Fig. 8.1 shows a large, positively charged conducting sphere supported by an insulating stand. Use
The sphere has a large number of positive charges.
The sphere is placed between two small conducting balls A and B, suspended using insulating
threads.
insulating thread insulating thread
[1=]
8 insulating stand i
Fig. 8.1
(a) The sphere is moved towards ball A. Ball A moves away from the sphere.
State the charge on ball A,
1]
(b) (i) The sphere is moved towards ball B. Ball B touches the sphere and moves away.
Suggest the charge on ball B before it touches the sphere.
. [
g A
(ii) Explain why ball B moves away from the sphere after touching it.
- [
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(c) Fig. 8.2 shows a gold leaf electroscope.

metal cap
_.-""'f

1 gold leaf

metal plate |

Fig. 8.2

A positively charged rod is placed above, but not touching, the metal cap of the
electroscope.

State and explain what is observed.
OB TNEIEIOIY. s s b 2 e e e B e s
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9 Fig. 9.1 shows an electric circuit.

=224

128

400

®
Fig. 9.1
The voltmeter reading is 8.0V.

Calculate:

(a) the potential difference across R,

(b) the total current in the circuit,

(c) the value of resistor R,

(d) the power dissipated in the 4.0£) resistor.

© BEC 2018 0571/03/0/NMS

potential difference = .....................

(1]

(2]

2

[2]
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10 Fig. 10.1 shows the circuit of an electric fire

15

. The electric fire is connected to a 240V mains.

S1

0 O

S:

——— element

Fig. 10.1

~ The electric fire has two identical elements, each rated 1000W.

(a) Which component of the electromagnetic spectrum is emitted by the electric fire?

«[1]
(b) Switch S, is closed for 3 hours.
Calculate the charge that flows through the electric fire.
>
=S
PRI =, oecemsnmons s oy s B
(c) Switches S; and S; are closed for 3 hours. Electricity is charged at P0.80 per kWh.
Calculate the cost of using the electric fire for 3 hours.
,ﬁ% COSE= oiieeiciiee e innnereeee s [2]
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Examiner’s
11 Radium-226 decays by emitting an alpha particle to form radon Rn, as shown by the equation. Use

8Ra — SRn+3He

(a) (i) State the charge of an alpha particle.

- 1]
(ii) State the values of Z and A in the equation.
2=
A=
[2]
(b) The half-life of radium-226 is 1600 years.
| -
Determine the number of years taken for a sample of radium—226 to decay until only one
eighth of the original radium-226 remains.
VBAMNS = i [2]
(e) Suggest two reasons why radium—226 is not suitable to use as a tracer for medical
purposes.
-

2]
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