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Answer all questions.

The diagram below shows two identical spheres placed next to each other.
spheres

/

/ \

| |

| |

| |
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|
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mm

What is the radius of each sphere?
A 2mm B 4mm C 8mm D 16 mm

It takes 1.5 s for the pendulum to swing from X to Y.

L

O__*
% Y
How many complete oscillations are there in 1 minute?
A 10 B 20 C 40 D 80
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3 Which of the following distance-time (d-t) graphs represent deceleration?

A

d

A

»
A d

» ¢
A d

p f
Ad

> f

A stone is thrown upwards from the top of a building. Which row describes the
acceleration and the velocity of the stone when it reaches maximum height?

acceleration / m/s? velocity/ m/s
A 0 0
B 0 10
Cc 10 0
D 10 10
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An object falls from a height of 120 m. How much time does it take to reach the
ground?

A 49s B 100s C 120s D 156s

The following diagram shows all the horizontal forces acting on a moving truck.

truck

/

500 N \ J { 500 N
300 N N\ 7\

- \O/) \°)

Which of the following best describes the motion of the truck?
A  The truck will stop.

B  The truck will move to the right.
C The truck will move to the left.
D

The truck will accelerate to the right.

The diagram below shows how the weight varies with mass on Planets P and Q

400~——

weight / N

300+ -
Planet Q

200+

100+

0 20 40 860 80
mass/ kg

An object weighs 400 N on Planet P. The object is then taken to Planet Q.
Which of the following is correct?

mass of object on Planet Q / kg weight of object on Planet Q /N
A 40 200
B 40 400
Cc 80 200
D 80 400
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A small box of mass 2.0 kg moves along a track as shown in the figure. The speeds
of the objects at point A and B are 4.0 m/s and 1.0 m/s respectively. The total
distance between A and B is 2.5 m.

What is the average friction acting on the box as it moves from A to B?
A 28N B 56N C 6.0N D 80N

In the diagram below, the uniform metre rule is pivoted at X and held up at the point
Y by a rope.

R
rope =——
Y X
L |
e 1
¥ \
15 cm 95 cm

Given that the weight of the metre rule is 4.0 N, calculate the tension in the rope that
is needed to ensure that the rule stays horizontal.

A 18N B 23N C 31N D 51N

An object is slightly displaced by an external force. When the external force is
removed, the object returns to its original position.
What state of equilibrium is the object in?

A stable B neutral C unstable D rotational
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11 Two blocks are stacked on top of one another on a table.

top block —|

—

bottom block —| table

The weight of the top block is Q and the weight of the bottom block is R.
The base area of top block is X and the base area of bottom block is Y.
What is the pressure acting on the table by the blocks?

A (Q+R)/X B (Q+R)/Y C (QR)/X D (QR)/Y

12 Four holes, A, B, C and D are made on a uniform lamina. The centre of gravity of the
lamina is at G. Which one of the following shows correctly the lamina hanging freely
about each of the holes?
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13 The diagram shows four containers containing water or oil. Qil floats on water. Which
of the container will have the higher pressure at the base of the container?

water -

A

-]

water

I

B

(

L

oil

C D

oil _| (

|

14 The diagram below shows a simple hydraulic system, where a 20 N force is acting
on piston P. Piston P has an area of 5.0 cm? and piston Q has an area of 30.0 cm?.

20 N # r% //////

XY

e

piston P

What is the magnitude of force F?

A 40N

B

20N

piston Q
/
F
v S S
120 N D 3000N
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15 A mercury barometer and mercury manometer are placed in the same room placed
on a top of a mountain. The manometer is connected to a gas cylinder.

)

metre rule in cm
70

60 f________

L

connection to gas

I:III.I.I_I.III_I.I.I_III.I_I.I.III.I.I.I_III}

What is the pressure of the gas?
A 35cmHg B 45cmHg C 60cmHg D 95cmHg

16 The diagram shows a thermocouple when junction X and Y are placed in melting ice
and liquid at 35 °C respectively.

V
Melting ___ | ! ] 35°C
ice liquid

What is the voltmeter reading when junction X is replaced by boiling water at 100 °C?
A -279mV B -1.92mV C +1.92mV D +2.79 mV
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17 Which diagram represents the change in arrangement of the particles of water when it

freezes?
A
O
@]
O
B A\
@)

—_—

C
O
R
o O
D
——

18 The diagram shows a container used to keep food warm for delivery.

plastic cover
[ 7 and box

black inner—"
walls -

vacuum

Which of the following explanation is incorrect?

A Plastic is a poor conductor of heat, hence heat loss will be reduced through
conduction.

B Plastic cover reduces the formation of convection current, preventing the
cooling of food contents in the container.

C Vacuum reduces heat loss due to conduction as it does not have a medium to
transfer the heat.

D Black inner wall is a poor absorber of infra-red radiation, hence does not absorb
heat from the food.
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19 A hot piece of heating rod is immersed into a beaker of water.

20

21

heating rod __|=

Bubbles are observed in the water at the surface area in contact with the heating rod.
Which of the following statement best explains the observation?

A  Conduction of water in contact with the rod causes bubbles to be formed.

B Convection current caused by the hot rod causes bubbles to be formed.

C Evaporation of water next to the heating rod causes bubbles to be formed.
D

Radiation to the water cause water to boil, causing bubbles to be formed.

An electrical heater is used to heat a 2 kg piece of metal from 30 °C to 40 °C. The
specific heat capacity of the metal is 720 J / kgK. The heater was turned on for 20 s
and it is known that 20 % of the energy supplied is lost to the surrounding.

What is the power rating of the heater?

A T720W B 864 W C 900W D 14400 W

Two liquids, P and Q, of the same masses are placed in a room for cooling. Their
cooling curves are shown in the diagram below.

temperature / °C
A

0 > time / min
Which of the following statement correctly describes the two liquids, P and Q7

Both P and Q has the same specific latent heat of fusion.
Both P and Q have the same freezing point.

P has a higher specific latent heat of fusion than Q.

Q has a lower freezing point than P.

OO W >
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A plane mirror is inclined at 40 ° to the table top. An incident ray parallel to the table
top strikes the mirror and a reflected ray is formed.
/ mirror
incident /
ray
40° table top
What is the angle of reflection?
A 20° B 40° C 650° D 100°
Three rays of light are incident between a glass block and air. The diagram is not

drawn to scale.

o

40°

Which of the following is most likely to be the critical angle of the glass?

A 25° B 35° C 45° D 55°

An obiject is placed 35 cm from a converging lens and a real image of the same size
as the object is formed. The object is now moved so that it is 20 cm from the lens.
Which statement is correct?

The new image is bigger and its distance from the lens is less than 35 cm
The new image is smaller and its distance from the lens is less than 35 cm.
The new image is bigger and its distance from the lens is greater than 35 cm

oo w >»

The new image is smaller and its distance from the lens is greater than 35 cm.
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25 A ball floats on water in a swimming pool.

26

27

wave moving to the right

When the wave reaches the ball, how will the ball be displaced?

A upwards B downwards C totheleft D to the right

Which of the following is not an application of infrared radiation?

remote control

A

B ear thermometer

C night vision goggles
D

sunbeds used for skin tanning

The diagram shows the relationship between the frequency of electromagnetic
radiation and the wavelength of the waves

frequencyt

__, Wwavelength

Which of the following relationship can be interpreted from the graph?

The velocity of EM waves is a constant.

The higher the wavelength, the higher the energy of the wave.
Frequency is directly proportional to the energy of waves.

Waves of higher frequency travel faster than waves of lower frequency.

OO w>»
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A starting pistol is fired at the starting line of a race and the echo from the wall is heard
0.5 s later. The speed of sound in air is 330 m/s.
What is the distance between the starting line and the wall?

A 825m B 165m C 330m D 660m

The electric field patterns produced by three charged spheres are as shown.

What are the charges on spheres P, Q and R?

P Q R
A negative negative positive
B positive positive negative
Cc positive negative negative
D negative positive negative

A battery drives 100 C of charge around a closed circuit.
The total work done is 750 J. What is the electromotive force of the battery?

A 013V B 075V C 75V D 75kV

The resistance of a wire is 1.0 Q.
A second wire is made of the same material but has twice the length and half the
diameter. What is the resistance of the second wire?

A 025Q B 20Q C 40Q. D 8.0Q.
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32 A 1.8V power supply is connected to a circuit consisting of three 6.0 Q resistors.

6.00Q
1.8V ———

—

]6.00
6.00

What is the amount of work done by the battery in 1 minute?
A 18J B 48.6J Cc 108J D 778J

33 An electrician installed two switches, S1 and S2, to control two lamps, L1 and L2,
in the following circuit.

L1
® ]
S1 52
o o0—F—0 0——
L2
Which of the following configuration will switch on both L1 and L2 at the same
time?
A S1open, S2 closed
B S1open, S2 open
C S1closed, S2 closed
D S1 closed, S2 open
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34 A magnetis placed on the top of a paper matchbox cover. The set-up is then
placed on the tray filled with paper clips. A large number of paper clips are
attracted to the based on the matchbox cover.

e 4 - matchbox
! cover

magnet

Metal sheets of different materials are thereafter placed inside the matchbox cover.
When sheet X is placed inside, the paper clips remained; when sheet Y is placed
inside, the paper clips fell off.

metal sheet

Which of the following metals are the sheets made of?

X Y
A Aluminum Copper
B Copper Iron
C Iron Aluminum
D Iron Copper
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35 In which of the circuits will the filament lamp be less bright if the temperature of the
component G decreases?

A it
|||
5
X
-
R
C |
-—|_/G//|—| o
X
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36 The diagram shows the cross-section of a cable lying on the ground. There is a
direct current in the cable. The Earth’s magnetic field is in the direction shown.

In which direction does the electromagnetic force act on the cable?

Earth’s
magnetic field

37 The diagram below shows a simple d.c. motor. Which of the following labelled parts
indicates the commutator?

A
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The diagram below shows a current passing from X to Y.
There is an upward force on the wire.
magnet
Y

What will be observed if the direction of current reverses?
A The wire will move upwards.

B The wire will move downwards.

C The wire will move towards the left.

D The wire will move towards the right.
Which of the following does not affect the magnitude of induced e.m.f in a simple

a.c. generator?

speed of rotation of coil

distance between magnet and rectangular coil
number of turns of coil per unit length
resistance of rectangular coll

OO w>
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40 Two straight electrical conductors are parallel to each other. Each conductor carries
a current, one into the plane of the paper, and one out of the plane of the paper.

Which diagram accurately represent the magnetic field around the two wires?

A

END OF PAPER
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Section A
Answer all questions.

Fig. 1 shows the velocity time graph of a 150 kg unmanned rocket launched from
the surface of planet X. The planet has no atmospheric layer.

It rises vertically upwards with constant acceleration and after some time, a
malfunction causes the rocket’s engine to cut off suddenly. On its downward
journey to the ground, the rocket falls with negligible air resistance.

velocity / ms™
A

60

40

20

TS
I
7

_ _ _ . > time/s
0 - [

——
QO
(2]
D
-
O
-l
.
o

N

-20

— 40

- 60

- 80

Fig. 1

(@) Using Fig. 1, determine the total distance travelled upwards from the
surface of planet X.

upwards distance travelled = ...........................

(b) What is the gravitational field strength of planet X?

gravitational field strength =
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(c) Hence, or otherwise, determine the weight of the unmanned rocket on planet
X.

2 Fig. 2 shows the flood prevention system at Marina Barrage. Water is pumped
out from Marina reservoir to the sea in instances of heavy rain.

barrage

Fig. 2

(@) Water is released from the reservoir to the sea. The height difference of the
reservoir and the sea is 1.2m, and 200 m? of water is released per second to
maintain the reservoir’s height.

Calculate the power required by the pump if it is 80% efficient.

(take density of water as 1000 kg / m?3)

(b) Explain why there is a need for a higher power input than the answer in (a)
in real life.
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3 A steam engine uses the energy from steam to turn the turbine. Fig. 3 shows a
safety valve that is fitted to a steam engine. When the pressure of steam rises
above the safety level, the safety valve opens to release steam.

< 75 cm >
10 cm 200N | Movable weight
pivot Q) B ———— ]
—- area = 100 cm?
T safety valve
[ N ]
steam steam engine

Fig. 3

(@) Explain, in terms of moments, how the safety valve works.

..................................................................................................... [3]
(b) Calculate the minimum force acting on the safety valve before it opens.
force = oo [2]
(c) Suggest how the safety valve can be adjusted so that it would release
steam at a lower pressure.
..................................................................................................... [2]
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4 Two liquids A and B are contained in a U-tube, as shown in Fig. 4.
The liquids do not mix.

3 cm? cross
sectional area

\

wer 10 20

1200 kg / m3 § J/
x_-,///_i___ %--Y

liquid B —/ J%

Fig. 4
Point X is at the junction between liquids A and B.
Point Y is at the same horizontal level in liquids B. The surface of liquid A is
15 cm above point X. The surface of liquid B is 24 cm above point Y. The
density of liquid A is 1200 kg / m3. Assume gravitational field strength is 10 N/kg.

(a) Calculate the pressure at point X due to liquid A.

PreSSUIe = .ot ae [2]

(b) Hence, determine the density of liquid B.

density = ..o [2]
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5

Fig. 5 shows a side view and a plane view of a container used to serve hot drinks.

— Layer of corrugated
cardboard stuck to a
layer of smooth
cardboard, with gaps
between

Fig. 5

(@) Explain how the design allows the person to safely hold the cup with hot
drinks.

..................................................................................................... [2]
(b) Two cups of coffee, one in a corrugated cardboard cup, another in a ceramic
mug, contains coffee of the same temperature.
After 5 minutes, predict which container will contain coffee with the higher
temperature. Explain your answer.
..................................................................................................... [2]
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6 Fig. 6 shows a pool of water of depth 1.00 m. Rays of light travel in water from
an underwater lamp.

not drawn to scale

e T o S e T T e e e e e TG R e UNDErWater

T T lamp

Fig. 6
Given that the refractive index of water in the pool is 1.33.

(@) Determine the speed of light in water.

speed of lightinwater = ... [2]

(b) Calculate critical angle, 8¢c and complete ray R on Fig. 6
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7 Fig. 7 shows an application of electrostatic charges known as electrostatic
coating. A nozzle produces paint droplets, all of which are given a positive
charge. The metal panel is given a negative charge.

metal panel
— charged
negatively

positively
charged
paint

droplets

nozzle

Fig. 7

(@) Explain how this method reduces the amount of paint needed to paint a
large surface.

..................................................................................................... [2]
(b) A student suggests that the metal panel can be of neutral charge as the
positively charged paint droplets would be attracted to neutral objects too.
Explain why his suggestion is not feasible in this context.
..................................................................................................... [2]
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8

Fig. 8 shows the circuit of an electric iron with a metal casing connected to the
live (L), neutral (N) and earth (E) terminals.

metal casing

L o—o0 o a0
N o3 T §
E o

Fig. 8

(@) Explain how the earth wire protects the user from an electrical shock.

[2]
(b) There is a hazard in the circuitry in Fig. 8.

Identify the hazard and explain why it is unsafe.
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(c)

10

The power rating of the iron is 220 V, 2400 W.
(i) The iron is used for 10 minutes daily for 30 days in a month. How
much does it cost if each unit of electricity is $0.207?

(i) Determine the power of the iron when it is plugged into a 110 V
power socket.
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9 Fig. 9 shows the representation of a step-up transformer.

(a)

(b)

iron core
\

\

secondary
colil

primary
coll

\
/

o T o T a1
A A A A

|
|

Fig. 9

State one way to increase the secondary voltage of a step-up transformer.

(i) Explain the function of the iron core and why it cannot be replaced by
steel.

A step up transformer has an input voltage of 240 V, 13 A, with a turns ratio
of 200.

(i) Calculate the output current of the transformer.

Output current = .................... [2]

(if) Explain why step-up transformers are usually used before electricity is
transmitted by transmisson cables.
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Section B
Answer all the questions in this section.

Question 12 is in the form Either / Or.

10 Fig. 10.1 shows some information from the manufacturer of a car.
The kerb mass refers to the mass of the car without passengers and cargo.
The gross mass refers to the mass of the car with passengers and/or cargo.

kerb mass 850 kg

gross mass (with a 70 kg driver) 920 kg

gross mass (with a 70 kg driver and a 70 kg passenger) | 990 kg

with one driver only | with one driver and passenger

maximum 3.50 m/s? 3.25 m/s?
acceleration

maximum speed 50.0 m/s 50.0 m/s

Fig. 10.1

(@) When the mass of the people in the car doubles from 70 kg to 140 kg, there
is only a slight decrease in the maximum acceleration.

Explain why the acceleration did not decrease by half when the mass of
people doubled.

(b) Calculate the shortest time for the car, with a driver and a passenger inside,
to achieve the maximum speed from rest.

(c) Ignoring air resistance, calculate the maximum forward thrust of the car
engine.

maximum thrust=.........................
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13

(d) The driver takes the car for a test drive without any passenger. While
travelling at the maximum speed, the driver sees a police car ahead and
applies the brake after 2.0 s. The car decelerates uniformly and comes to
rest a short distance away from the police car.

Fig. 10.2 shows how the speed of the car varies with time after the driver
sees the police car.

time /s speed / m/s
0.0 50.0
2.0 50.0
4.0 40.0
6.0 30.0
8.0 20.0
10.0 10.0
12.0 0.0

Fig. 10.2

(i) State what it means by “decelerates uniformly”.

.......................................................................................... [1]
(ii) Calculate the distance travelled by the car during the deceleration.
distance = ...l [2]
(iii) Describe how the distance between the car and the police car changes
before and after the driver applies the brake.
............................................................................................. [2]
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11 (a) Wateris in liquid state at room temperature of 25 °C.

(i) Using kinetic theory of matter, describe the change that occurs when
water evaporates.

(ii)  State one difference between the molecules in steam and molecules
in water.

(b) Fig. 11.1 shows liquid nitrogen, below its boiling point, stored in a vacuum
flask. The boiling point of nitrogen is -196 °C.

I

I Il
liquid nitrogen glass walls

T—— vacuum

N/

Fig. 11.1

The flask has 2 glass walls with a vacuum between them.
State and explain the purpose of having a vacuum between the two layers
of glass walls
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(c) The liquid nitrogen reaches its boiling point of -196 °C. A small piece of metal
at 20 °C is lowered slowly into the liquid nitrogen. Bubbles form within the
liquid nitrogen as it boils. The small piece of metal has a mass of 50 g. When
it is lowered into the liquid nitrogen, the metal cools to -196 °C. The specific
heat capacity of the metal is 0.39 J/(gK). The specific latent heat of
vaporisation of nitrogen is 200 J/g.

(i) Calculate the thermal energy lost by the metal as it cools.

thermal energy lost= ..............c.cooni. 2]

(ii) Hence, determine the mass of nitrogen that boils away.

mass of nitrogen = ........................ [2]
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A circuit is set up as shown in Fig. 12.1. The resistance of the LDR varies from
800 Q to 2400 Q under different brightness.

(a)

(b)

6.0V
- (——
150 Q 150 Q
R R,
+—W
'{/ 1200 Q
o m 1
= 1
N
V-
Fig. 12.1

State the voltmeter reading on V1.

Vi= [1]

Calculate the reading shown on the ammeter A1 when the LDR’s
resistance is 800 Q.

readingon A1= ...
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(c) In Fig. 12.2, sketch the graph to show how the resistance of
the LDR varies with light intensity

A

R/Q

light intensity 1]
Fig. 12.2

(d) (i) Calculate the voltmeter reading V2 when the light intensity is
low.

Vo= (2]
(ii)  An ammeter Az is connected across X and Y as shown by Fig.
12.3. State the direction of current flow and explain your
answer.
6.0V
................................................................................. [2]
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12 Or
Fig. 12.4 shows how the vibrations of a modern electric guitar string are picked
up by a small coil of wire wound around a cylindrical magnet. The string, which
is made of steel, causes an electrical signal to be generated and detected.

signal

bar magnet oA

strings

vibrating string

wire coil

Fig. 12.4

(a) State Faraday’s Law of Electromagnetic Induction.

(b) Using Faraday’s Law, explain how the electrical signal is generated.
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(c) State and explain if any signal would be generated if the string of the
electrical guitar is changed to nylon.

(d) Fig. 12.5 shows the display on a screen when the signal of a note is being
detected. The horizontal scale indicating the time base is set to 2.0 ms/cm.

I1 cm

1cm
<+—>

Fig. 12.5
(i) Calculate the frequency of the note being played.

frequency = ... [2]

(ii) State what happens to the frequency and amplitude of the sound
wave when it is played through a loudspeaker.

End of Paper
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(a)

Total distance = area under graph
=0.5x64 x50
=1600 m

[1]
[1]

(b)

Gravitational field strength = acceleration on planet
=64/ 32 (or equivalent for gradient of graph)
= 2.0 N/kg or 2.0 ms~

(c)

[1]
[1]

Weight = mass x gravitational field strengt
=150 x 2
=300 N

(a)

[1]
[1]

Gravitational potential energy \QF{' 3,

= (200 x 1000) x 10.x-4
= 2400 000 J ;(” 3 %
Power reqyu;ed = 4@0 x 1607 80
=3MW | b X -

[1]
[1]

(1]

(b)

I ;Qvater
' Energy m
oo

urface @e water from the reservoir

eeqiét be. ralsegbhlg h%fthé sea (gye \\’to be discharged
Rt

e, rlctlon IQ rocess

th”e»l‘;@ Blﬁere\nég’l\sxgreater than 1.2m, resulting in the higher

p% input needed)

[2]

(a)

M we &\@\@?erts a clockwise moments and keeps the safety valve
closed.

When\ﬂa\?steam is excessive, it will exert a large force on the safety
valve, exerting an anti-clockwise moment.

When the anti-clockwise moment from the steam is greater than the
clockwise moment, steam releases from the safety valve.

[1]
[1]
[1]

(b)

Clockwise moments = anti-clockwise moments
400x75=Fx 10
F =3000 N

[1]
[1]

(c)

Lower the weight of the movable weight
Move the movable weight closer to the pivot
Increase the surface area of the safety valve
Shift the pivot to the right (any 1)

To reduce the clockwise moments

[1]

[1]

(a)

P = hpg
=0.15x1200 x 10
= 1800 Pa

[1]
[1]

(b)

P = hpg
1800 =0.24 x p x 10

[1]
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750 kg /m3= p

[1]

(@)

Layer of air in the gap

Air is a poor conductor of heat, hence reducing heat conducted to hand
Or

less contact area with the hand.

less surface area results in less conduction from the cup to the hand,
hence the person holding the cup will feel less hot.

[1]
[1]

(b)

Coffee in corrugated cardboard
Poor conductor of heat compared to ceramic, where the molecules are
more closely packed together as solid, than gas.

[1]
[1]

(@)

v=c/n
=3x108/1.33
=2.26 x 108 m/s

[1]
[1]

not drawn to scale

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

n=1/sin c| \ -

3= \1IS|ng
1/:? /\/‘,N

[1]

[1]
[1]

/I?alnt d tS repel: ne aﬁéiﬁéf/ }‘E}\ e

“"é"‘ad\s t umfcr‘m ly'to cgvemﬁg e area with same amount of paint

[1]
[1]

etal ﬁanerwgm{dbé pos@(é“y charged due to conduction

| other let
e

[1]
[1]

ot d \\Q‘\\“\

Eart mlu?és connects to the metal casing. In the event that the live wire
accidentally touches the metal casing, causing it to go ‘live’, the earth wire
conducts away to earth, preventing electric shock from the user who
touches the metal casing

[1]
[1]

Fuse should not be at neutral / should be at live wire
In case of excessive current, the fuse may blow but the appliance might
still be ‘live’.

[1]
[1]

(c)i

Total energy = 2.4 x 10/60 x 30
=12 kWh
Cost =12 x $0.2 = $2.40

[1]
(1]

(C)ii

P=V2R
2400= 220 2 IR
R=2020Q

P=1102/20.2
=600 W

[1]

[1]
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3

()i

Increase number of coil on the secondary coill

[1]

()i

Iron is easily magnetised and demagnetised

Ensuring better magnetic flux linkage between the 2 coils. Steel does not
magnetise or demagnetise easily.

It is the change of magnetic flux that is able to induce a current, and
hence an induced emf, in the secondary coil.

[1]

[1]

Vp|p=Vs|s
240 x 13 = (240 x 100) X Is
Is =0.13 A

[1]
[1]

Reduce energy loss during transmission
Since heat loss is P = I°R, the lower the current, the lower the energy loss
during transmission.

[1]
[1]
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Section B Structured Answers

10 (a)

Although the mass of the people in the car doubled, the total mass
only increased slightly, hence by F = ma, the acceleration did not
decrease by half.

[1]

10 (b)

Time = speed / acceleration
=50/3.25
=154s

[1]
[1]

F=990x3.25=3217.5 N OR
F =920 x3.50 =3220 N

[2]

Rate of decrease of velocity is constant.

[1]

Distance travelled = 0.5 x 50 x (12-2)
=250 m

[1]
[1]

Before applying the brakes, the distance between the car and the
police car decreases by 50m per second.

After applying the brakes, the distance between these
car decreases by less than 50m per second.

ar and the police

[1]
[1]

.

When water evaporates, the liquid molecules™wBgate randomly at

[1]
[1]

different speeds,

Molecules at the surface that have en £ 1@ _overcome the
downward attractive forces of othe / ules ave the surface.
Molecules in steam i ced m . i

moves at slow s/eed

OR ( ) ) Q
Molecules. Ln stéamjg it boiling poi [ Iec%@@waterin not

at bonQ&o . (\/ /é\ 0(\\\%

K?/Iol Ies lp/te a r\f(o h other but molecules in
,wate a e&clbsely @mﬁer ,\\‘g)a“@

[1]

(b) Vi Recmcé\,b I|quﬁ nqé@\ through conduction. [1]
A acuum gl ond s it removes the medium, which is | [1]
ndu%\qhe‘to take place, hence keeping the liquid | [1]
quuL
(©) %e@x - 196 -20) 1]
= 42\ [1]
(C)ii Q=mly
4212=m (200) [1]
M=211g [1]
12 Either
(a) 3.0V [1]
(O P — 1]
totalR 150+ 150 800+ 1200
R=261Q [1]
V=IR
6=1(261) [1]
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[=0.023 A

[1]

(c)

2400
R/Q

800

Fig. 12.2

light intensity

[1]

(d)i

V =2400 / 3600
=40V

(d)i

XtoY

X has a greater potential of 3.0 V than Y
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12 Or

(@)

Faraday’s Law of electromagnetic induction states that the
magnitude of the induced EMF in a circuit is directly proportionate to
the rate of change of magnetic flux in the current.

[1]

When the string vibrations, the magnetic flux linking the coil
changes.

The change in magnetic flux generates an induced current.

The induced current creates an induced emf in the coil, causing the
signal to be generated.

[1]
[1]
[1]

(c)

No signal will be generated.
There is no change of magnetic flux as nylon is not an electrical
conductor.

[1]
[1]

(d)i

Period = 8 ms
Frequency = 1/0.008
=125 Hz

[1]
[1]

Frequency remains the same
Amplitude of the sound wave increases.

[1]
[1]
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Paper 3

L=25cm
d=14cm

[1]

It is the diameter of a circle, and it is difficult to ensure that the
measurement passes through the center of the circle, to take repeated
reading from different sides and take the average.

Or

Difficult to determine the inner diameter, can use a inner jaw of Vernier
calipers

[1]

Disagree.
M(d/2)? is the area of the circle, not circumference,
length equation is not correct.

the total uncoiled

[1]
[1]

L1 =8.0cm
e=55cm

[1]
[1]

T=017x55=0.935N

[1]

A =60.0cm
B =40.0 cm /j rb’\
C =80.0 cm x i QO

[1]

wr (0. 60? +0. 9 (&400)3 \O%K 2 %%U
(\‘\/

\7
o ~ Q¥

[1]
[1]

@O 0 BT\a\ \)cept 5@\@ V@G?\écmd@gt be 1 dp)

[1]

271 s}accgg@%osp 30. o N

[1]

(b)ii

[1]
[1]

(c)

Human r@@ﬁhon time of starting and stopping of the stopwatch.

[1]

(d)

Conétént variable: mass of bob, distance between cork and table
Description of experiment that will fulfil requirements

Accurate results: take more readings then obtain the average / take time
for more oscillations and then take the period.

Graph of T?vs h

m is the gradient of the graph.

H can be determined from substitution of values from a point on the best
fit line

[1]
[1]
[1]

[1]
[1]

3.0 V or measured value

[1]

d=10.0 cm,
| = measured value to precision of 2d.p. (precision of given ammeter)

[1]

Measured value as per correct precision and units.

d/mm,I/A,V/V, 1l A"

[4]
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8

(e)

Graph of d/mm (y-axis) vs 1/l / A" (x-axis) - axes
Plot - plot

Best fit line - graph

More than half the page - scale

[1]
[1]
[1]
[1]

Gradient = (y2-y1) / (x2-X1)
= 300 (accepted 200-500)

[1]
[1]

Using linear law, y=mx+c
Sub d =0 (meaning y = 0 for the graph), use a selected point on the
best fit line to find the lo.

[1]
[1]

500

[1]

R =100 E / lodo (using values found above)
=10Q (approx.)

[1]
[1]

Kinks in the resistance wire

[1]

Take readings from portions of the wire that does ave kinks.

[1]

Graph with a steeper gradient

[1]

A
@ f/i’ / %‘5 QQ?)
\\ I %
)
%Q/ @@Q o
s IR @ 3\6{&9
m;“‘\/\} @ ‘a‘\\\@\(\
SZ> o
> ae
St
e
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