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1  The diagram below shows a vernier caliper being used to measure the length
of a thin glass slide.

glass slide

What is the length of the glass slide?
A 6.3mm C 7.6mm
7.3 mm D 105 mm

2  Four physical quantities P, Q, R and S are related by the equation:
P=Q-RS
Which one of the following statements is certainly true?

P, Q, R and S ali have the same units.
P, Q, R and S are all scalar quantities.
The product of RS has the same units as P/Q.

OO0 m>

The product of RS is numerically equal to (Q-P).

3  The graph below shows the speed-time graph of the motion of a bus.

A
speed

A2 S T

area Q

b

?  time”

W
e

time interval X time interval Y

o
T

What is the average speed of the bus throughout the journey?

A (V2Vy)/2 C  (VaVi)/2
B (P-Q)/(X+Y) D (P+Q)/ (X+Y)
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The velocity of a car, which is decelerating uniformly, changes from 20 m/s fo
15 m/s in 75 m. After what further distance will it come to a rest?

15 m c
25m D

20m
50m

A body is acted on by 2 forces, P and Q. A frictional force F holds the body in

equilibrium.

Which vector friangle could represent the relationship between these forces?

C
D

ﬁ
P

ﬁ
P

j
P
£/ /Q
/]

Two objects, A and B of mass 3.0 kg and 2.0 kg respectively, are stacked one
on top of the other as shown. B lies on a smooth surface.

A

10N

v

Determine the acceleration of A, when B is pulled by a force of 10N.

5.0 ms™? c
3.3 ms? D

2.0 ms™

0.0 ms™
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When a horizontal force of up to 4.0 N is applied to a wooden block of mass
2.0 kg on a horizontal surface, the block moves with a constant velocity. If the
applied force is now increased to 12.0 N, determine the acceleration of the
block.

2.0 ms? C 6.0ms?
4.0 ms? D 8.0ms?

A lunar landing module is descending to the Moon's surface at a steady
velocity of 10 ms™'. At a height of 120 m, a small object falls from its landing
gear.

Taking the Moon’s gravitational field strength {0 be 1.6 N/kg, at what speed
does the small object strike the Moon?

22 ms™ c 17 ms?
20 ms™” D 10ms"

A square shop sign EFGH, of sides 1.0 m, is pivoted on a vertical wall by a
hinge at E.

E l0m ¢

1.0 m

ZH G
if the mass of the sign is 5.0 kg, determine the force. exerted by the wall
support at H.

26N C 75N
50 N D 100N
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10 The diagrams below show all the forces acting on a beam of length 3x.

Which of the following causes only rotational motion of the beam without any

linear movement?

A 2 NA ASN c ASN /\3 N
e & ~
S5 =3 vx § x =
3N 4N 4N 2N
B 4 Ny, 3Ny D : AN
é 5‘( LN | e

¥voX X % x 7l V\ x $ x % x 7
2N 5N 2N 3N 4

11 A water manometer is connected to a gas supply. The figure below showsthe

water levels.

gas
supply

The water is replaced by mercury, which is denser than water,

Which diagram shows the mercury levels when the manometer is connected
to the same gas supply?

A

Need a home tutor? Visit smiletutor.sg



12

OO w P

13

14

A hydrogen balloon rises from the ground level to an altitude of 300 m. Its
volume increases as it rises.

Which pressure changes have occurred within the balloon and the air outside
the balloon?

Pressure change in the balioon Pressure change of air outside
Decrease Decrease
Decrease Increase
Increase Decrease
Increase Increase

A man of mass 80 kg is raised by a lift of 500 kg at a constant speed of 2.0
ms™. What is the power of the lift's motor?

(Acceleration due fo gravity = 10 ms™)
160 W C 1160W

320 W D 11600W

A motorcar of mass 500 kg generates a power of 10 000W. How much time
does the motorcar need to accelerate from a speed of 10 ms™ to 20 ms™?

25s C 75s
50s D 10s
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In a Brownian motion experiment involving smoke particles in air, heavy
smoke particles settle quickly but very smali smoke particles remain
suspended for long periods of time.

Which one of the following statements explains why the small smoke particles
do not settle?

Air pressure has greater effect on smaller particles.
The small smoke particles have the same density as the air.
The Earth's gravitational field does not act on very small particles

Random malecular bombardment by air molecules keeps the particles
suspended.

House owners are being urged to reduce heat loss from roofs by laying a
matting of fibre-glass, which consists of a very large number of intertwined
fine glass fibres with trapped air in between, on the floor of the roof space.
Which of the following is the main reason why fibreglass is effective as a heat
insulator?

Fibre-glass are good reflectors of thermal radiation and so the heat loss is
greatly reduced.

Fibre-glass will not absorb much heat and its low heat capacity results in good
insulation.

Fibre-glass prevents the faster moving air molecules escaping into the roof
from the room below.

Fibre-glass reduces air movement within the fibreglass matting and stationary
air is a very good insulator.

The distance between the 20 °C and the 100 °C mark on a mercury
thermometer is 25.0 cm. When the mercury level is 5.0 cm below the 100 °C
mark, the temperature is approximately

64 °C C 84°C
80 °C D 90°C
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18 Two cars, one painted dull black and another white, were left in the sun.
Which car will heat up faster?

When the two cars reached a surface temperature of 40 0C, they were driven
into the shade. Which of the following will be ohserved?

In
\. : _ In the shade
o (A
In the sun In the shade

A White car heats up faster. White car cools down faster.
B White car heats up faster. Black car cools down faster.
Cc Black car heats up faster. White car cools down faster.
D Black car heats up faster. Black car cools down faster.

19 Two blocks, X and Y, which are made of the same metal, are heated by
heaters of the same power rating. The variations of temperature with time are
given in the figure below.

-~

temp / °C /]

0 > 1/s

What is the ratio of the mass of X to the mass of Y?
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An immersion heater rated at 150 W is fitted into a large block of ice at 0 °C.
The specific latent heat of fusion is 300 J/g. How long does it take to melt 10 g
of ice?

2s C 5s
20s D 150s

A brass block of mass 50 g was heated to 100 °C in boiling water and
immersed in m grams of "cold” water at 30 °C. The final temperature of the
“mixture”, 8, was recorded.

The specific heat capacity of water is 4.2 kJ kg'1 K. The results obtained were
used to calculate the specific heat capacity, c, of brass using the equation.

50 ¢ (100 — 8) = 4.2m(8 — 30)

The actual value of specific heat capacity of brass compared to the calculated
value is

higher because of heat loss to surrounding air.
lower because heat is absorbed by the calorimeter.

higher as droplets of boiling water may have been transferred to the cold
water,

lower because of heat loss to surrounding air.
The figure below shows a waveform, Defermine its wavelength, in cm.

11 3 1 1 3

1 o

1 3 3 3 3
(in cm)
7 cm C 13cm
10 cm D 16 cm
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23 The figure below illustrates circular wavefronts radiating from a point

source Q.

Given that the time taken for the wave to travel from P to Q is 10 s, and the
wavelength of the waves is 200 cm, determine the speed of the wave.

A 0.08 ms” ¢ 0.80ms’
B 1.0ms D 8.0ms"

24 Which of the following diagrams correctly shows the arrangement of a lamp,
lens and fiim in a photographic enlarger?

A screen C sereen
film film
a0
lagpI lQns lamp lens
B screen D screen
film film
o 390
lamp 93113 lamp lens
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The figure below shows Joe and Peter standing in front of a 8.0 m long mirror.
Joe stands 2.0 m away from the left edge of the mirror, facing it. Peter stands
3.0 m from the mirror at point O, but faces the direction towards the right.

What is the furthest distance that Peter can walk away to the right of O just
before Joe loses sight of his image in the mirror?

Peter
A @ o >

@IOG 30m

4m C 12m
8m D 16m

X and Y are different waves. In air, X travels much faster than ¥ but has a
much shorter wavelength.

Which of the following correctly describes X and Y?

X Y
Microwaves Red light
Sound Ultraviclet
Ultraviolet Sound
Red light Gamma rays -
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A ray of light is incident on 2 prisms of identical shape and size, as shown in
the figure below. One prism is made of glass and the other is made of plastic.

v

Ty

glass )

plasti

State a reason for the difference in the paths of the ray?

Glass is more transparent than plastic.

Plastic cannot totally reflect light.

The plastic surface disperses the light.

The critical angle for plastic is greater than that for glass.

P and Q are the displays on a C.R.Q. as two musical instruments are sounded
together. Which of the following statements is NQT correct?

Q

The waves have different amplitudes.

The frequency of P is lower than that of Q.

The wavelength of P is longer than that of Q.

The speeds of the waves produced by P and Q are different.
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A car, which is travelling normally towards a cliff at a speed of 50 ms™, sounds
its horn when it is 0.7 km away. Taking speed of sound to be 300 ms™" in air,
find the time taken for the driver to hear its echo.

0.0040 s C 47s
40s D 280s

During a thunderstorm, the clouds formed have negative charges at their
bottom. Which of the following is correct about a lightning forming between the
clouds and a building on the ground?

Lightning direction Electron flow
From building to clouds Upwards
From building to clouds Downwards
From clouds to building Upwards
From clouds to building Downwards

A negatively charged rod is brought near two isolated metals balls X and Y. X
is then earthed momentarily as shown in the diagram. If the rod is then
removed, what charge would the halls possess?

X Y
Positive Negative
Positive Neutral
Negative Positive
Negative Neutral
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Which of the following will cause a fuse to melt?

i Short circuiting
i Over-loading
i Open circuit
i only C i&ii
i only D i ii &iii

Amy turned on her Hi-Fi system for 8 hours. If the Hi-Fi is operating at 200 W

and the unit cost of electricity is 85 cents, what is the cost of using the system
for 8 hours?

$1.36 C $13.60
$21.25 D $48.96

The diagram below shows a circuit with 2 LDRs, namely X and Y.
What is the potential difference across X if the resistance of resistors R is
500 Q each and the resistance of X is 1500 Q7?

+6V
0
AT
: """" 1
| 1 boxZ
\\4 \} 3 ox E indicator
X Q] Y lamp
ovv
0

ooV C 20V
18V D 458V
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35 The figure below shows the components of a lighter for a gas cooker.

oo @»

“LE S

Which of the following circuit diagrams is correct for this lighter?

1

R EI—\*
e} |

[ 1

i} \.

A student tries to magnetise a short steel rod. Which one of these tests will
show that he has been successfui?

Both poles of a permanent magnet atiract the rod.

One pole of a permanent magnet repels the rod.

The rod picks up a small piece of paper.

When freely suspended, the rod points in a random direction.
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37 A uniform magnetic field {parallel to the plane of paper) exists in space initially
in a direction from left to right. Which of the following diagrams A, B, C or D

shows the change in the magnetic field when a piece of soft iron bar is placed
in the region of the field?

A Cc
> — —
> =
> L \—=7
> = >
B D
s

A A A A

38 The diagram shows the front view of a loudspeaker, which consists of
magnets and a coil amongst other items.

South pole

North pole

If the current is flowing in the speaker's coil in an anticlockwise direction as
shown, determine the direction the cail will move.

A To the right. C  Outofthe page.
B To the left. D Into the page.
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39 Two small coils are connected in series to a sensitive galvanometer. A
magnet is held above each coil as shown in the figure below.

When only the magnet in the left coil is dropped, the ammeter needle deflects

towards the right.
Iy i
N N
S E

©

Both magnets are now dropped at the same time. Determine the motion of the
galvanometer needie?

The needle deflects towards the left and with a greater magnitude.
The needle deflects towards the right and with a greater magnitude.
The needle deflects towards the right and with the same magnitude.

oow>»

The needle does not move.

40 The diagram shows a detector coil placed above a conveyor belt carrying
magnets from left to righf. The belt is moving at a constant speed and the
magnets are expected to be spaced out evenly along the beit.

However, the magnets in section A have been spaced closer together due to
a programming fault.

Conveyor belt Sects Detector coil
moving the ection

——j1a ets [ i
magnets from < f EE s~
left to right

Which graph best represents the voltage signal generated in the detector coil?

il

c

Voltage Vaoltage
I%%ﬂww%»ﬁme e
B Vollage D Vollage

W%» -
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2
Section A [50 marks]

Answer all the questions in this section.

Fig. 1.1 is the speed-time graph for a rocket from the mament that the fuel starts
to burn at time £ = 0.

1400

speed
m/s

1200

1000

800

600

400

200 +

0 —
0 20 40 60 80 100
tfs

Fig. 1.1

(a) (i) State what happens to the acceleration of the rocket between t=5s
and f=80s,

.1

(ii) Calculate the acceleration of the rocket at ¢ = 80 s,

acceleration= [2]

(i) The total mass of the rocket at f = 80 s is 1.8 x 10% kg. Calculate the
upward force on the rocket at this time, caused by the burning fuel.

upward force =

Far Examipers
Uza
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(b} As the rocket burns fuel, it ejects hot gas downwards. Explain how Newton’s
third law of motion applies to the upward force on the rocket and to the force
on the hot gas.

Fig. 2.1 illustrates the journey of a cyclist from point A to point B. Points A and B
are at the same height.

The cyclist starts from rest at A and pedals up and over a hill. Near the bottom of
the hill, she starts to brake and comes to rest at B.

(a) Describe the energy changes that take place as she pedals up the hill at
constant speed.

-----------------------

2]

(b) Explain how the law of conservation of energy applies to the complete
journey from A to B.

(c) At one point in the journey, the gravitational potential energy of the cyclist
has increased by 5400 J. The mass of the cyclist is 60 kg.

Calculate the height above A of the cyclist at this point.

height= 3]

For Examines's
Usz
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3 Fig. 3.1 shows a refrigerator. A fluid pumped through the pipes removes thermal
energy from the ice box for freezing to occur. This energy passes into the air at
the back of the refrigerator through the black metal fins.

(@)

(b)

(c)

RN

ice box
black metal
fins
feod .
compartment : (l- —__pipes.
: ")E containing fiuid
pump

Fig. 3.1

Explain why the fins at the back of the refrigerator are painted black and are
made of metal.

2]

Explain how using a fluid with high specific heat capacity increases the
efficiency of the refrigerator.

. 2

A student fills a plastic tray with 400 cm® of water which has an initial
temperature of 25 °C. The ice box removes thermal energy from the water at
a rate of 35 W. Using the information below, esfimate the time taken for all
the water in the tray to freeze into ice.

Density of water = 1000 kg/m>

Specific heat capacity of water = 4.2 kJ/(kg°C)
Specific latent heat of fusion of water = 330 kd/kg

time taken = 3]

For Examiner's
Use
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4  Fig. 4.1 shows circular wavefronts produced at the centre of a circular ripple tank. | f&@nes

cork A

cork B

Fig. 4.1

Two corks, A and B, float on the water in the ripple tank. They move up and down
on the surface of the water as the wave passes. The wavelength of the wave is
8.0 cm.

Fig. 4.2 shows how the displacement of A varies with time.

+2-
displacement o /\ /\ /\
fmm 0 O.USO O.UOO 1.2
2] time/ls

Fig. 4.2

(@) Define what is meant by wavefront.

U

(b) (i} Use Fig. 4.2 to determine the frequency of the wave.

frequency = _ [1]

(ify Hence, calculate the speed of the wave.

speed =

(c) The horizontal distance between A and B is half the wavelength of the wave.

On Fig. 4.2, sketch a graph to show how the displacement of B varies with
time. [2]
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5 Fig. 5.1 represents a simple camera which makes use of a converging lens of
focal length .

(a)

(b)

()

(d)

camera fiim

object \‘ O
lens

Fig. 5.1 (to scale)

Define what is meant by focal fength.

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

Draw two rays from the top of the object o show how the image is formed
on the film.
Mark and label the image on the film. [2]

Fig. 5.1 is drawn to scale. Determine the linear magnification of the object
shown tn Fig. 5.1.

linear magnification = (11

Explain why, when taking photographs of other objects, it may be necessary
to move the lens towards the film.

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

For Exeminer’s
tse
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The fluorescent tube shown in Fig. 6.1 converts electrical energy into light more
efficiently than a filament lamp.

fiuorescent coating

/
( / " —

gas

Fig. 6.1
In the gas inside the fube, both light and ultraviolet radiation are produced.
i

There is a fluorescent coating on the inside surface of the fube.

(a) (i) Expiain the purpose of the flucrescent coating.

[1]

(ii) Suggest why the fluorescent tube is more efficient than a filament
lamp.

(b) Stiate the name of one region of the electromagnetic spectrum with
wavelengths shorter than ultra-violet radiation.

N U

(c) The ultra-violet radiation inside the tube has a wavelength of 3.6 x 107 m.
Calculate the frequency of the ultra-violet radiation.

frequency = [2]

For Examiner's
Use
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Fig. 7.1 shows part of a circuit that includes a variable resistor R and a battery of
e.mf. 9.0V,

(a)

(b)

(c)

.0V

—

Fig. 7.1

State one similarity and one difference between electromotive force (e.m.f.)
and potential difference (p.d.).

similarity:

difference:

A light-emitting diode (LED) is connected between points X and Y, so that it
emits light.

On Fig. 7.1, draw the symbol for the LED connected between points X and
Y. (1]

The LED is marked “maximum current 25 mA when the p.d. is 1.7 V™.
Calculate the minimum value of the resistance of R.

resistance = [2]

nnnnnnnn

For Examinar's
L5z
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Fig. 8.1 shows the structure of a circuit-breaker that uses an electromagnet. The
circuit-breaker operates when the current is 10 A,

(a)

(b)

(c)

(d)

current in
S5 —electromagnet
iror} bar o fixed bar
A __pivot
|

spring

comntacts

|- copper bar
current ocut :
— - pivet

Fig. 8.1

On Fig. 8.1, mark with an arrow the force on the iron bar caused by the
electromagnet. [1]

Suggest a reason why the iron bar does not move when the current is less
than 10 A.

When the current is greater than 10 A, the circuit-breaker stops the current.
Explain what happens in the circuit-breaker when this occurs.

. 3

State and explain how the electromagnet can be altered so that the circuit-
breaker stops the current at less than 10 A.

. [

For Examunar's
Usg
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SECTION B [30 marks]

Answer all the questions in this section.
Answer only one of the two alternative questions in Question 11.

{a) Fig. 9.1 shows a simple setup that can be used to detect seismic waves | F&mes
from earthquakes. The setup consists of a bar magnet suspended from a
spring hanging from a metal rod. The metal rod transmits vibrations from the
Earth and the magnet moves in and out of the coil when there is an
earthquake. The coil is connected to a cathode-ray oscilloscope (c.r.o.) that
monitors the e.m.f across the coil.

i metal rod 1.00

? spring

N1 bar magnet

L

}.M/Jh[k[
O
Q0O
2

- 1.001
Fig. 9.1 Fig. 9.2
Fig. 9.2 shows the trace that was displayed on the c.r.o. during a particular

earthquake. Each complete oscillation of the same magnitude represents
one tremor.

(i) Describe and explain how a trace shown on the c.r.o. in Fig. 9.2 is
obtained when there is an earthquake.

----------------------------------------------

................................................. O

(i) On Fig. 9.1, indicate the direction of the current in the coil when the
South pale of the magnet is moving into the coil. [1]

Need a home tutor? Visit smiletutor.sg
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(b) An output voltage of 2.0 V from a generator is connected to the primary coil
of a step-up transformer with a turns ratio of 1:50. The current in the
secondary coil is 2.4 mA. The transformer is 75% efficient.

For Exaruner’s
lise

(i) State the metal used for the core of a transformer.

[1]

(ii) Calculate the current in the primary coil.

current = 2]

(lii) State two reasons why a typical transformer is not 100% efficient.

[2]

10 (a) In an experiment to measure the specific heat capacity of water, an electric
heater heals water in a glass beaker. The temperature of the water is
measured at regular intervals of time. Fig. 10.1 shows how the temperature

varies with time f.

100

temperature ;
*C L

80
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(b)

(1)

(i)

(ii)

(iii)

12

Use Fig. 10.1 to determine the change in temperature between

t=0andt=100s, Change = oo
t=100sand =200 s. change = e (1)

Explain why the values in (i) are different.

--------------------------------------------------------------------------------------------------------------------------------

The experiment in (a) is repeated using 72 g of water. The heater
supplies 7400 J of thermal energy to the water and the temperature
rise of the water is 23 °C. Calculate the specific heat capacity of
water.

specific heat capacity =

A bullet of mass 72 g is fired from a gun at a speed of 450 m/s.
Calculate the kinetic energy of the bullet,

kinetic energy = i2]

The amount of internal energy gained by the water and the amount of
kinetic energy gained by the bullet are approximately equal.

Describe the change in the motion of the molecules of the water and
of the molecules of the bullet caused by this addition of energy.

water:

For Examiner's
Usa
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EITHER ForEamrers

A crankshaft is a shaped metal bar that is part of a car engine. It is free to rotate
about an axis, as shown in Fig. 11.1a.

Fig. 11.1a

When the crankshaft is horizontal, a vertical force ~ of 8200 N acts downwards on
the crankshaft at P. This causes the crankshaft to rotate. The distance between P
and the axis of the crankshatft is 0.050 m.

(a) (i) State whatis meant by the moment of a force.

[1]

(iiy The crankshaft is horizontal. Calculate the moment of F about the
axis of the crankshaft.

moment = [2]

(iii) The size and direction of the vertical force F, acting on the crankshaft
at P, remain constant, Explain what happens to the moment of F as
the crankshaft rotates through a small angle.

(2]
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(b) The force F on the crankshaft at P is exerted by a metal rod connected to a | Fr&mmes
piston. The piston traps high-pressure gas in a cylinder, as shown in Fig.

11.1b.
;p’} "’::' - ‘:, :' - —— CYﬁnder
high-pressute gas 7
== piston
metal rod/
,(f:;\_
i force F
Fig. 11.1b

The force F, of 8200 N, acts because the high-pressure gas pushes down
on the piston. The air pressure outside the cgiinder is 1.0 x 10° Pa and the
cross-sectional area of the piston is 0.0067 m”.

(i) Calculate the minimum value of the pressure of the gas in the
cylinder.

pressure = [2]

(if) Suggest why, in practice, the pressure of the gas in the cylinder is
greater than the value calculated in (i).

[2]

(iii) The piston moves in the cylinder and the gas expands. State what
happens to the force F.

[11
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Fig. 11.2a shows a diver salvaging items from a plane wreck below the surface of
a lake. The density of the water |n the lake is 1000 kg/m® and the atmospheric
pressure at the surface is 1.0 x 10° Pa.

F1g 11 2a

The diver inflates a balloon with air at a depth of 15 m and attaches the balloon to
a tray of objects.

(a) Calculate the total pressure at 15 m below the surface of the lake.

pressure = [2]

{b) The air in the balloon occupies a volume of 0.048 m® at the pressure
calculated in (a). The diver releases the tray and the balloon, and they begin
to rise. The temperature of the air in the balloon does not change.

(i} Calculate the volume occupied by the air in the balloon at
atmospheric pressure.

volume = (2]

(i) The pressure of the air inside the balloon is less at the surface than at
a depth of 158 m. Explain, in terms of the air molecules inside the
balloon, why the pressure is less.

For Examiner’s
Usa
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(c)

16

When the diver releases the tray, the balloon accelerates upwards and | F&emines
reaches a constant speed before it arrives at the surface.

(i) Explain how the forces acting on the balloon cause it to behave in this
way,

L3
(i) On the axes in Fig. 11.2b, sketch the distance-time graph for the

balioon as it travels 15 m to the surface. M

i
15 - e
distance/m
0 -
0
time
Fig. 11.2b
— END OF PAPER —
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Section A [50 marks]

Answer all the questions in this section.

Fig. 1.1 is the speed-time graph for & rocket from the moment that the fuel starts
to burn at time £=0.

(a)

speed
mis

)

(i5)

(i)

1400

1200

1000

800

600

400

200 .

0

¢ 20 40 60 80 100

tis
Fig. 1.1

State what happens to the acceleration of the rocket between {=5 s
and {=80s.

[t increases and eventually reaches a constant value.

[1]

Calculate the acceleration of the rocket at f = 80 s.

Acceleration = gradient of speed-time graph
= (1400 — 400}/ (100 - 50)
= 20 m/s®

acceleration = 20 m/s?

2]

The total mass of the rocket at t = 80 s is 1.8 x 10° kg. Calculate the
upward force on the rocket at this time, caused by the burning fuel.

Net force =ma =1.6x 10%x 20
=32x 10" N

Upward force =3.2x 107 + (1.6 x 10°x 10)
=4.8x10"N

upward force = 4,8 x10” N [2]

For Exsvainers
e

(1]
[l

[1]
[1]

Max 1m
ecf from

(i)
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(b) As the rockef burns fuel, it ejects hot gas downwards. Explain how Newton's

third law of motion applies to the upward force on the rocket and to the force
on the hot gas.

The upward force on the rocket is equal in magnitude and opposite to

~

the downward force acting on the hot gas. [1]

2  Fig. 2.1 illustrates the journey of a cyclist from point A to point B. Paints A and B
are at the same height.

The cyclist starts from rest at A and pedals up and over a hill. Near the bottorn of
the hill, she starts to brake and comes to rest at B.

(a)

(b)

(c)

Describe the energy changes that take place as she pedals up the hill at
constant speed.

Chemical potential energy in the cyclist is converted to gravitational

potential energy as she pedals up the hill. Some of it is also converted

to thermal energy/heat due to friction on the road. [2]

(if KE is mentioned, an idea of no net gain in KE must be conveyed)

Explain how the law of conservation of energy applies to the complete
journey from A to B.

From A to B, all the chemical potential energy used by the cyclist is

converied to thermal energy / heat. Since the total energy remains

constant (or energy is not created nor destroyed), the law of

conservation of energy applies to this journey. 2]

At one point in the journey, the gravitational potential energy of the cyclist
has increased by 5400 J. The mass of the cyclist is 60 kg.

Calculate the height above A of the cyclist at this point.
Using GPE = mgh,

5400=60x10xh
h=9.0m

height= 9.0 m [2]

For Examiners
Use

[t

[1]

[t
1

[1]
[1]
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Fig. 3.1 shows a refrigerator. A fluid pumped through the pipes removes thermal
energy from the ice box for freezing to occur. This energy passes into the air at
the back of the refrigerator through the black metal fins.

(@)

(b)

(c)

C—i

ica box

. biack mata!
finz

food

campartme ] Prpas
™ D | containng tud
N
Pmp

Fig. 3.1

Explain why the fins at the back of the refrigerator are painted black and are
made of metal.

Black surfaces are good emitters of infrared radlation (accept good

mdfators / emftters of heat but emphas:se cor.recr phrase in cfass) At the same

||||||

time, metals are good conductors of heat, so the black metal fins are

able to transfer heat fo the surroundings quuckly!effectwe!y ete. [2]

Explain how using a fluid with high specific heat capacity increases the
efficiency of the refrigerator.

A given mass of the fluid will be able to absorb a larger amount of

thermal energy from the ice box per unit temperature change, hence

the pump does not need to circulate the liquid as quickly / time

taken to cool the contents will be shorter. 2]

A student fills a plastic tray with 400 cm® of water which has an initial
temperature of 25 °C. The ice box removes thermal energy from the water at
a rate of 35 W. Using the information below, estimate the time taken for ali
the water in the tray to freeze into ice.

Density of water = 1000 kg/m°
Specific heat capacity of water = 4.2 kJ/(kg°C)
Specific latent heat of fusion of water = 330 kJ/kg

Mass of water = 1000 x 400 x 10° = 0.40 kg
Total energy absorbed = ml; + mcAS
= 0.40 x 330 000 + 0.40 x 4200 x 25

=174 000 J
Time taken = E/P =174000/35
= 5000 s (2sf)
Max 1 mark awarded If mass Is wrongly calculated
time taken = 5000s(2sf) [3]

For Examiner's
Use

1

(1]
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1]

[1]

M
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Fig. 4.1 shows circular wavefronts produced at the centre of a circular ripple tank.

Fig. 4.1

Two corks, A and B, float on the water in the ripple tank. They move up and down
on the surface of the water as the wave passes. The wavelength of the wave is
8.0 cm.

Fig. 4.2 shows how the displacement of A varies with time.

+2
displacement 0 /\
/ram 0 /50 0 /00 1.25
2. time/s
Fig. 4.2

(a) Define what is meant by wavefront.

...... m e b En B AR R AP ARE A I N AL NN N LN AN IEESARE RN RN ERARE Am

(h) (i} Use Fig. 4.2 to determine the frequency of the wave.

f=1/T=1/0.50=20Hz
frequency = 2.0 Hz [1]

(i) Hence, calculate the speed of the wave,

v=fA=20x80
= 16 cm/s or 0.16 m/s

speed = 16 cm/s (0.16 m/fs) {2]

(c) The horizontal distance between A and B is half the wavelength of the wave.

On Fig. 4.2, sketch a graph to show how the displacement of B varies with
time. : [2]

Far Examrner's
Use

[1] same
amplitude
and
perlad

]
opposite
phase
with at
least 2
waves
drawn
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[1]
(1]
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Fig. 5.1 represents a simple camera which makes use of a converging lens of
focal length £.

(@)

(b)

(c)

(d)

It is the distance between the optical centre and focal point of a

camera fim

object \ \C

Fig. 5.1 (to scale)

Define what is meant by focal fength.

converging lens. [1]

Draw two rays from the top of the object to show how the image is formed
on the film.
Mark and labe! the image on the film. [2]

Fig. 5.1 is drawn to scale. Determine the linear magnification of the object
shown in Fig. 5.1.

Linear magnification = 0.40 (£ 0.05) (can accept 1 sf)

linear magnification = 040005 [1]

Explain why, when taking photographs of other objects, it may be necessary
to move the lens towards the film.,

For other objects Wthh are further away (or mcreased object

dlstance) the !ens has to move towards the flm |n order for the ltght

rays to converge onto the 'r" Im and produce a sharp lmage [2]

For Examinar's
Lise

1] both
rays
correctly
drawn

[1] image
correctly
drawn
and
labelled

{im
ponalty
for
missing
arrows)

(1

[
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6 The fluorescent tube shown in Fig. 6.1 converts electrical energy into light more | F*&=s
efficiently than a filament lamp.

fluorescent coating

/
(O —

/

gas

Fig. 6.1
in the gas inside the tube, both light and ultra-violet radiation are produced.
There is a fluorescent coating on the inside surface of the tube.

(a) (i) Explain the purpose of the fluorescent coating.

The fluorescent coating gives out light/ glows when it is hit by

ultraviolet radiation produced in the tube. [1]

(i)} Suggest why the fluorescent tube is more efficient than a filament
lamp.

in a filament lamp, most of the energy is converted to / lost as [1]

(unwanted) heat while in a fluorescent tube, some energy is

converted to uv radiation which can also produce light. 2] |1

(b) State the name of one region of the electromagnetic spectrum with
wavelengths shorter than ultra-violet radiation.

X-rays / gamma rays [1] |cao

{c) The ultra-violet radiation inside the tube has a wavelength of 3.6 x 107 m.
Calculate the frequency of the ultra-violet radiation.

Using v = fA,

3.0x10%=fx 3.6 x 107 1]
f=83x10"Hz [1]

frequency = 8.3x10MHz [2]
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Fig. 7.1 shows part of a circuit that includes a variable resistor R and a battery of
e.m.f. 9.0 V.

(a)

(b)

(c)

g.0v

O

>
>~

Fig. 7.1
State one similarity and one difference between electromotive force (e.m.f.)
and potential difference (p.d.).
similarity' Both involve energy (or work done) per unit charge / are

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

difference: nemf, energy [ converted from chemlcal (accept other

forms ) to electrlcal energy, whlle inp. d. the energy change is from

electncal to other forms (accept heaﬂllght energy). OR

In e.m. f the work done is to drive a unit charge around the clrcu1t but

in p.d. the work done is to drive a unlt oharge across a oomponent [3]

"( The difference mentioned must be a like-for-iike companson or else 1 mark

penaity.)
A light-emitting diode (LED) is connected between points X and Y, so that it

emits light.

On Fig. 7.1, draw the symbol for the LED connected between points X and
Y. [1]

The LED is marked “maximum current 25 mA when the pd. is 1.7 V".
Calculate the minimum value of the resistance of R.

p.d.across R = 9.0-1.7
=73V
Minimum value of R= V/i
= 7.3/0.025
=2900(2sf)

resistance = 290 Q . e [4]

Far Examiners
L'sa

1

[1]
[1]
[1]
1]

Correct
symbol
and
direction

[1]
[1]

-1 mark
for wiong

sf
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Fig. 8.1 shows the structure of a circuit-breaker that uses an electromagnet. The
circuit-breaker operates when the currentis 10 A.

(a)

(b)

(c)

(d)

cuerent in
—®»— . . €leciromagnet
—
'-'-';.'..
—""""" iron bar - fixed bar

/

|
' /"‘ spling

pivot

L“qil

contacts
| copper bar
current out ,
| -~ pivot
Fig. 8.1
On Fig. 8.1, mark with an arrow the force on the iron bar caused by the
electromagnet. [1]

Suggest a reason why the iron bar does not move when the current is less
than 10 A,

When the current is less than 10 A, the attractlve force exerted by the

magnetised electromagnet is not strong enough to lift the iron bar [1]

When the current is greater than 10 A, the circuit-breaker stops the current.
Explain what happens in the circuit-breaker when this occurs.

When the current is greater than 10 A, the electromagnet becomes

is now open and the current stops ﬂowmg. 2]

State and explain how the electromagnet can be altered so that the circuit-
breaker stops the current at less than 10 A.

Increase the number of turns in the CDI|

Thls will i increase the attractlve force acting on the iron bar when

the current is less 10 A. (accept other answers involving force on the

1ror1 bar) _ 2]

For Exarner’s
Use

Must be
drawn
from Tron
bar

)

]
]
£l

[
4}
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SECTION B [30 marks]

Answer all the questions in this section.
Answer only one of the two alternative questions in Question 11.

Fig. 9.1 shows a simple setup that can be used to detect seismic waves

from

earthquakes. The setup consists of a bar magnet suspended from a

spring hanging from a metal rod. The metal rod transmiis vibrations from the
Earth and the magnet moves in and out of the coil when there is an
earthquake. The coil is connectled to a cathode-ray oscilloscope (c.r.o.) that
monitors the e.m.f across the coil.

tal rod
*—Ime o

54— spring CRO

N | bar magnet

|
Tl |

£
L

= ®
e COil O

al —

-

e
A A A R D AR

Fig. 9.1 Fig. 9.2

Fig. 9.2 shows the trace that was displayed on the c.r.o. during a particular
earthquake. Each complete oscillation of the same magnitude represents
one tremor.

(i)

(i)

Describe and explain how a trace shown on the c.r.o. in Fig. 9.2 is
obtained when there is an earthquake.

Dunng an earthquake, the magnet moves ln and out of the co:l

producmg a change in magnetic ﬂux Ilnkmg the COII thus

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

propomonal to the rate of change of mag netic flux Imkage

hence a Iarger tremor Wl” prod uee a trace w itha h!gher

amplitude. (4]
On Fig. 9.1, indicate the direction of the current in the coil when the
South pole of the magnet is moving into the coil. [1]

For Exarmuner’s
tfee

1

[1]

(1]

[1]
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(b) An output voltage of 2.0 V from a generator is connected to the primary coil
of a step-up transformer with a turns ratio of 1:50. The current in the
secondary coil is 2.4 mA. The transformer is 75% efficient.

(i) State the metal used for the core of a transformer.

Soft iron 1]

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

(ii) Calculate the current in the primary coil.

Ve =50x2.0
=100V

0.75 x Vpl, = Vil
0.75x 2.0 X I = 100 x 0.0024
lp=0.16 A

current= 0.16 A 2]

(iii) State two reasons why a typical transformer is not 100% efficient.

Induced (eddy) currents are formed in the core of the

and secondary coil. {any two) [2]

(a) In an experiment fo measure the specific heat capacity of water, an electric
heater heats water in a glass beaker. The temperature of the water is
measured at regular infervals of time. Fig. 10.1 shows how the temperature
varies with time t.

100

temperature p
°C

a0

]

40

20F
0 100 200 300

Ifs
Fig. 10.1

Faor Examiner's
Use

cao

(1]

[1]
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(i)

(i)

(iii)

12

Use Fig. 10.1 to determine the change in temperature between

t=0andt=100s, change= 50°C
t=100 s and t = 200 s. change = 25°C [1]

Explain why the values in (i) are different.

At a [ater t[me the temperature of the water is higher, hence

--------------------------------------------------------------------------------------------------

The experiment in (a) is repeated using 72 g of water. The heater
supplies 7400 J of thermal energy to the water and the temperature
rise of the water is 23 °C. Calculate the specific heat capacity of
water.
Q = mcAB
c =7400/ (72 x 23)

=45J/(a°C)or4500 4/ (kg °C)

specific heat capacity = 4500 J / (kg °C) 2]

A bullet of mass 72 g is fired from a gun at a speed of 450 m/s.
Calculate the kinetic energy of the bullet.
KE =% mv?

=1 x 0.072 x 450°

=7300J{(2s.f})
kinetic energy = 7300 J [2]

The amount of internal energy gained by the water and the amount of
kinetic energy gained by the bullet are approximately equal.

Describe the change in the motion of the molecules of the water and
of the molecules of the bullet caused by this addition of energy.

water: The water molecules move faster However the motron

is still random as the molecu[es stlde over each other rn the

----------------------------------------

For Examinars
tise

[1] for
both

(1]
[1]

(1]
[1]

[1]
[1

[1]
1]

[1]
[1]
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A crankshaft is a shaped metal bar that is part of a car engine. It is free to rofate
about an axis, as shown in Fig. 11.1a.

axis of
crankshaft

crankshait

direction
of rotation

Fig. 11.1a

When the crankshaft is horizontal, a vertical force F of 8200 N acts downwards on
the crankshaft at P. This causes the crankshaft to rotate. The distance between P
and the axis of the crankshaft is 0.050 m.

(a) (i) State what is meant by the moment of a force.

The moment of a force is the product of the force and the

perpendicular dlstance from its line of actlon to the plvot (1]

(ii) The crankshaft is horizontal. Calculate the moment of F about the
axis of the crankshatft.

Moment = F x perpendicular d

= 8200 x 0.050
=410 Nm

moment = 410 Nm 2]

(iii) The size and direction of the vertical force F, acting on the crankshait
at P, remain constant. Explain what happens to the moment of F as
the crankshaft rotates through a small angle.

When the crankshaft rotates through a small angle, the

perpendicular dlstance decreases { force is no Ionger

perpendicular and hence the moment of F decreases. 2]

For Examiners
Use

[1]
[1]

(1]
[1]
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(b) The force F on the crankshaft at P is exerted by a metal rod connected to a

piston.

11.1b.

The piston traps high-pressure gas in a cyfinder, as shown in Fig.

cylinder
high-pressure gas.___
T piston
metal rod /
P force F
Fig. 11.1b

The force F, of 8200 N, acts because the high-pressure gas pushes down
on the piston. The air pressure ouiside the cglinder is 1.0 x 10° Pa and the
cross-sectional area of the piston is 0.0067 m“.

(B

(ki)

Calculate the minimum value of the pressure of the gas in the
cylinder.

Pressuredueto F =F /A
= 8200 / 0.0067
=1.22 x 10° Pa

Hence minimum pressure = 1.22x 10°% + 1.0 x 10°
=1.3x10°Pa

pressure = 1.3 x 10° Pa [2]

Suggest why, in practice, the pressure of the gas in the cylinder is
greater than the value calculated in (i).

In practice, there is friction between the piston and the cylinder

which opposes the motion of the piston, hence a larger gas

pressure is required to overcome it. [2]

(ifi)

The piston moves in the cylinder and the gas expands. State what
happens to the force F.

The gas pressure decreases and hence F decreases. [1]

For Examiners

(]

i1

[1]
[1]
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Fig. 11.2a shows a diver salvaglng items from a plane wreck below the surface of
a lake. The density of the water in the lake is 1000 kg/m® and the atmospheric
pressure at the surface is 1.0 x 10° Pa.

Fig. 11.2a

The diver inflates a balloon with air at a depth of 15 m and attaches the balloon to
a tray of cbjects.

(@)

(b)

Calculate the tofal pressure at 15 m below the surface of the lake.

Total pressure = hpg + Pam

=15 x 1000 x 10 + 1.0 x 10°
=25x10° Pa

pressure = 2.5 x10° Pa 2

The air in the balloon occupies a volume of 0.048 m® at the pressure
calculated in (a). The diver releases the tray and the balloon, and they begin
fo rise. The temperature of the air in the balloon does not change.

(i)

(i)

Calculate the volume occupied by the air in the balloon at
aimospheric pressure.

Using PV = Psz,

25x10°x0.048=1.0x10°x V,
V=012 m°
volume = 0.12m° [

The pressure of the air inside the balloon is less at the surface than at
a depth of 15 m. Explain, in terms of the air molecules inside the
balloon, why the pressure is less.

At the surface the alr molecules inside the balloon occupy a

large space i are further apart, hence the frequency of

colllsmns wrth the inner walls of the balloon is lower. 2]

For Exanuner's
tise

[1]
[1]

[1]
(1]

max 1m
ecf

(1]
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When the diver releases the fray, the balloon accelerates upwards and
reaches a constant speed before it arrives at the surface.

(f)

(i)

distance/m

balanced by the downwards force the balloon w1l[ move at a

Explain how the forces acting on the balloon cause it to behave in this
way.

When the dwer t"rst releases the tray, the unbalanced f net
upward force causes the balloon to accelerate As [t moves
upwards the downwa rds water remstance f frlctlon rncreases

Eventually[ when there |s no net force !the upwards force ls

constant speed : 3]

On the axes in Fig. 11.2b, sketch the distance-time graph for the
balloon as it travels 15 m fo the surface, [1]

I\
15 -

time

— END OF PAPER —

Far Examine's
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Section A [40 marks]

1 Whatis the reading of the micrometer screw gauge?

A
B
C
D

3.33 mm
3.83 mm
4.33 mm
4.83 mm

L L,

L
o s
—

2 An object is launched from the Earth into an orbit.
What happens to the density and the weight of the satellite ?

ooOom)»

Density

stays constant
stays constant
decreases
decreases

Weight

stays constant
decreases
stays constant
decreases

3 A block of metal is shown below standing on the floor, It is than turned onto one
of its longer faces.

4‘ ? 15mm
Pmm | v
[ s i
v = s 20mm p— 12 20mm
15mm Pmm

If the pressure between the block and the floor is reduced by 4 times as a result,
what is the length of P ?

A
B
C
D

40 mm
60 mm
75 mm
80 mm

4 An aircraft moves to the start of the runway at 5.0ms™ and from this speed it
accelerates at 8.0ms™ for the 10s until it takes off. What is the iength of the

runway ?

A 85m
B 320 m
c 400 m
D 450 m
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5 A heavy uniform plank of iength 2.0m is supported by 2 forces F4 and F» at 2
points of distance 0.25m and 0.50m from both ends of the plank as shown in the
diagram below.

PLELN 0250
Fi Fa

What is the ratio of Fq fF2 ?

A 2171

B 3712

C 512

D 15674

6 Assuming negligible air resistance, which of the following most likely show the
velocity-time graph for a bouncing ball ?

v v

7  When a wooden box of mass 10 kg was pushed along a floor with a force of
40N, it moved with a constant speed of 0.4 m/s. When the box was pushed
along the same floor with a force of 100 N, it moved with a constant

speed of 4.0 m/s.
speed of 6.0 m/s.
acceleration of 0.6 m/s>.
acceleration of 8.0 m/s?.

ooOm>
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8 A force F pulls two blocks connected by a string as shown below:

a8—»

5kg T 3kg

smooth

If the blocks are moving with acceleration of 2 m/s? find the force F and the
tension T in the string,

A F=10N,T=16N
B F=16N,T=10N
C F=10N,T=10N
D F=16N,T=16N

9 in the following figures, the metre rule is pivoted at the middle O. A fixed weight
W is loaded on one side and a variable weight R is Joaded on the other side in
order fo balance the rule horizontally.

Arrange the magnitude of the reaction force at O in descending order ?

(1) (2) (3)

5 B
X v 3 O  J
v;.' © R v:.l ° R W R

A (1).(2).(3)
B (1).(3).(2)
C (2.(1).03)
D (2.(3).(1)

10 Ablock of mass 4kg slides from rest through a distance of 20m down a frictionless
slope, as shown in the diagram.

What is the speed of the block at the bottom of the slope?

‘J
SR

A 8m/s
B 10m/s
C 12mfs
D 14m/s
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11 If a boy of mass 90kg takes 3 minutes to run up a flight of 60 steps of height 20cm
each, what is his average power?

A 60W

B 360W
C 3600W
D B6000W

12 A small pendulum bob , weight 0.40N, is suspended by a string from a point P.
The bob is drawn aside by a horizontal force F, as shown in the diagram, so that
the string makes an angle with the vertical. The bob remains at rest in this
position.

What is the magnitude of the force F?

A 0.13N
B 0.25N
C 0.30N
D 0.53N

0.40N

13 The volume of a constant mass of gas in a cylinder is increased at constant
temperature,

The pressure exerted by the molecules of the gas decreases because

A the density of the gas decreases.

B the gas molecules collide with each other less often.

C the gas molecules strike the cylinder walls less often.

D there is a smaller area of cylinder in contact with the gas.

14 The diagram shows a container with openings of different shapes filled with a liquid.
Which of the paoints A to D has the greatest pressure ?
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15 A J-shaped tube below contains 4.0cm® of air trapped by mercury at the same

16

17

level in both arms of the tube. The atmospheric pressure is equivalent to 76cm of
mercury.

4 0cm’

[f more mercury is poured into the open tube until the volume of air trapped is
3.8cm®, what is the eventual difference in the mercury levels ?

A 3.80cm
B 4.00cm
C 5.20cm
D 8.00cm

The graph below shows the changes of pressure and volume of a fixed mass of gas.
PQ represents a change taking place at constant temperature of 30°C,

What is the volume of Q 7 pressurefatm
rF s
A 026 m® 481-\P
B 0.38m® ;
C 0.60m° :
3.2 }--i---Q
D 1.28m° 2 5
L »volume/m®

o
n

When ice changes into water at 0°C,

1 work is done in breaking the molecular structure of ice in solid state.
II internal energy is increased.
ITI energy is absorbed to raise the temperature.

A Tonly
B IIonly
C Ilandllonly
D LIIandIII
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18 A gas Y expands linearly with temperature change. If the volume is 25cm® when the
temperature is -10°C and 50cm® when the temperature is 190°C, what is the
temperature when the volume indicates 60cm®?

A 180°C
B 200°C
c 250°C
D 270°C

19 The figure below show a thermocouple set up with the cold junction placed in melting
ice at 0°C. When the hot junction is placed in boiling water, the e.m.f. measured is
12 mV. When the hot junction is placed in liquid with temperature 8, the e.m.f.
measured is 4.20 mV. What is the temperature of the liquid?

+12.00 mv

R

melting bailing melling

ice water ica
A 35°C B 350°C C 50.4°C D 286 °C

20 Two different liquids, P and Q with the same mass and initial temperature, are heated
by the same heat source. Liquid P reaches a temperature of 80°C faster than liquid
Q. This shows that

liguid P has a higher specific heat capacity than liquid Q.

A

B liquid P has a lower specific heat capacity than liquid Q.

Cc liquid P has a higher specific heat of vapourisation than liquid Q.
D

liquid P has a lower specific heat of vapourisation than liquid Q.

21 [n the process of convection, energy is transferred

because of temperature differences.

because of density differences in a fluid.

by the diffusion of molecules through a fluid.

by the vibration of molecules about a mean position.

gomw>»
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22 Light is incident on a rectangular block of glass as shown in the diagram below.

35" air

N ht ray

What is the refractive index of the glass ?

A 0.66
B 0.94
C 1.51
D 1.64

23 Which of the following statement is true about R in the following electromagnetic
spectrum?

Radiowave | P | Q | Visiblelight | R | § | Gamma ray

A It comes from radioactive matenials.
B It has the shortest wavelength.

C ltis given out by a hot object.

D It causes tanning of the skin.

24 Water waves were produced in a ripple tank using a vibrator of frequency 4Hz.
Which of the following values of speed and wavelength could the waves have had 7

speed(m/s} wavelength(m)
A 4 2
B 8 4
C 6 4
D 18 4

25 A marine survey ship sends a sound wave straight to the sea bed. It receives an
echo 1.5s later. The speed of the sound in sea water is 1.5km/s. How deep i1s the
sea at this position?

500m

1000 m
1126 m
2250 m

oowr
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26 When an ebonite rod is rubbed with a duster, the rod becomes negatively charged.

27

28

The reason is because

the duster gains protons.
the duster loses electrons.
the rod gains protons.

the rod loses electrons.

A wire has a current of 500mA in it. How much charge passes a point in the wire in 3

A

B

C

D

minutes 7

A 25C

B 80 C
o4 167 C
D 1500 C

The diagram below shows a potential divider circuit.

Lamp 1

What happens to the brightness of the lamps as the contact, R, is moved towards the

P on the potential divider ?

oom}r

Lamp 1

brighter
brighter
brighter
dimmer

Lamp 2

brighter
stays same
dimmer
brighter
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29 The following diagram shows part of a complete circuit. What is the current through
the 16 Q resistor?

50A

109

16 @

20Q 200

A 111A B 139A C 222A b 278A

30 An electric heater converis 300kJ of electrical energy from a 250V supply in 5
minutes when operating nomally.

What is the current used by the heater ?

A 3.5A
B 4.0A
C 6.0 A
D 75A

31 The diagram below shows a 10V, 50W heater Hy connected in parallel to a 10V,
25W heater H.. if P, and P, are the powers dissipated H4 in Hz and respectively.
Which is correct ?

Ps P2 Hy

I

A 50W 25W
B 25W 50W |
c  25W 12.5W 5V Hy
D 125W B.25W
10
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32 The circuit below shows 4 identical light bulbs connected io a 6V battery. Which of
the bulb(s) is(are) the dimmest ?

| ev
|
| |
)
\Jf s
P
' Q R
A S only
B P only
c Q and R only
D P, Q and R only

33 Which of the following changes to a wire will increase its resistance by four times ?

Diameter Length
A double double
B halve no change
c no change halve
D halve double

34 Electricity cost 15 cents per kilowatt-hour. What is the cost of using a 900W hi-fi set
for 45 minutes?

A 10 cents
B 15 cents
C 25 cents
D 45 cents

11
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35 A piece of steel can be magnetised by stroking it with a magnet.

magnet s

X steel Y

When the magnet is moved in the direction shown, which poles are produced at X
and at Y?

X Y k
A north north
B north south
Cc south north
D south south
36 Which of the following proves that a piece of metal is already a magnet?
A A magnet is attracted to it.
B A copper wire is aftracted to it.
C Both ends of a compass are aitracted to it.
D One end of the compass needle is repelled by it.

37 XandY are wires carrying electric currents at right angles to the paper. P, Q
and R are plotting compasses. Q is placed mid way between X and Y. Any
effect of the earth magnetic field has been ignored.

P Q R

What is true about the direction and size of the currents?

Direction of currents Size of currents
A Same Larger in X than in Y
B Same SameinXasinY
C Same Smallerin X thanin Y
D Different Larger in X than in Y
12
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38 The diagram below shows a beam of electrons entering a magnetic field. The
direction of the field is into the page.

o * = "
b ® = »
- magnslic field
electron beam into
x x ® % page
% * x b4

What will be the initial direction of the deflection of the electrons as the beam
passes?

A Down towards the bottom of the page
B Up towards the top of the page

C Into the page

D Outof the page

39 A simple a.c. generator produces a voltage which varies with time as shown in
the graph below.
Voltage (V)

Which of the following reflects how the correct voltage varies with time when the
generator rotates at half the original speed?

Maximum Voltage (V) Frequency (Hz)
A 1 0.125
B 1 0.50
c 4 0.125
D 4 0.50
13
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40 The diagram shows a waveform obtained on
a CRO screen with a peak value of 1V, 50 A EN 1 cm
Hz a.c. input. ST E N }
What is the setting of the Y-gain controi? /
What is the time-base seiting? “TUTTET I
Y-qain sefting  Time-base setting /’i <
A 0.25 Viem 2 ms/cm % S
B 0.50 Vicm 4 ms/cm E
C 1.00 Vicm 2 sfcm
D 4.00 V/cm 10 sfem
- End of Paper -
14
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SECTION A [50 marks]
Answer all of the following questions in the spaces provided

(a) When a well is dry, a stone dropped from rest at the top takes 4.0 s to hit the
bottom (Assuming there is negligible air resistance).

Dry day Wet day

(i) Whatis the speed of the stone just before hitting the bottom of the well?  [2]

(i) What s the depth of the well? 12]

(i) On aday when there is some water in the well, a stone dropped from [2]

rest at the top takes 2.0 s before hitting the water surface. How deep is
the water in the well?

(b) A soccer player accelerates a 0.50-kilogram soccer ball by kicking it with a
net force of 5.0 N.

(i) Calculate the magnitude of the acceleration of the ball. 2]

(i) Suggest the magnitude of the force applied by the player’s foot on the [2]
soccer ball if

1. thereis no air resistance, ..................

2. the air resistance acting on the ball is 1.0 N.
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2. Two snowy peaks are 850 m and 750 m above the valley between them. A ski run
extends from the top of the higher peak and back up to the top of the lower one, a
total length of 3.2 km and an average slope of 30° (see figure below).

‘q-""'\-
o0m 850m
zne 30°

(a) A 80 kg skier starts from rest on the higher peak. At what speed will he arrive [3]

at the top of the lower peak if he just coasts without using the poles? Ignore
friction.

(b} Now consider the effects of friction on the skier. If the skier arrives at the top  [1]
of the 750 m hili with no kinetic energy, what amount of energy has been
dissipated by friction?
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3.

An airplane passenger places his baggage, of mass 60 kg, onto a tralley as
shown below. He applies a farce F at the handle to raise the cases to the
horizontal position shown. (Acceleration due to gravity = 10 Nkg™)

600 mm

(a) Onthe diagram, draw an arrow to represent the weight W of the luggage.  [1]

(b)  The axle of the wheels acts as a pivol. Calculate the moment of the weight  [2]
of the fuggage about this axle.

(c) Calculate the force F required on the handle to keep the luggage [2]
horizontal as shown.
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The figure below shows a hand - operated hydraulic press.

load
X pi\'Gt %’
(.% r

force  atmospheric
pressiire

piston Q
area 400cm?

piston P
oil area 20cm?

reservoir

slava cylinder
valve A faster

. 13 valve B
cylinder (ugualty
closed)
A force is applied downwards at X as shown. When piston P moves downwards,

valve A closes, valve B opens and oil is forced through to raise piston Q in the
slave cylinder.

(@8 The area of piston P is 20cm?and the area of piston Q is 400 cm?. Piston
P exerts a downward force of 400N on the oil.

Calculate the pressure in N/cm?, exerted by piston P on the oil. 2]

(b)  State the value of the pressure in the slave cylinder [1]

(c) Calculate the force exerted by the oil on piston Q. [2]

Need a home tutor? Visit smiletutor.sg



(@) A system consists of an C.R.O. and a speaker that emits a 1,000 hertz
sound wave. A microphone detects the sound wave 100 meter from the

speaker,
100m -"*1
- @
1] [+]
Oscillator Speaker Microphone
{iy Which type of wave is emitted by the speaker? [11

(i) The microphone is moved to a new fixed location 0.50 meter in front  [2]
of the speaker. What is the main difference shown in the C.R.Q.
display and, why?

(b)  The main components of a moving-coil loudspeaker are shown in the
diagram below:

voice coil

current / out of the page

current J into the page

The current /in the top part of the voice coil is directed out of the page.
The current / in the bottom part of the voice coil is directed into the page.

() State the direction of the electromagnetic force acting on the voice
coil when the current is in the direction shown. (1]

(i) State one quantity that may be changed to increase the
electromagnetic force acting on the voice coil. {11
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E.  The figure below shows a squars block of glass JKLM with a ray of light incidant
on side JK at an angle of incidence of 65°. The refractive index of tha glasa iz 1.50.

K L
-
65"
i 'Ehs}
J ]
(a] Calculate the angle of refraction of the ray. 2]
(b) Calculate the critical angle for a ray of light in this glass. 21

(c)  Expizinwhy the ray shown in the figure cannot emerge from side KL buiwill — [3)
emerge fram side L.
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A pupil studying potential dividers sets up the circuit as shown in the diagram
below. The bu'b has the rating of 2.5 V, 0.1 A

25V
014

When the switch is not pressed the voltmeter shows a reading of 2.5 V.

(@) () Whatis the potential difference across the 50 Q resistor? {1]
(i) Calculate the current in the 50 © resistor. [1]
(fiy Calculate the value of R. 1]

(b}  The pupil now closes the switch.

(Y  Explain why the reading shown on the volimeter reduces. [1]
(i) Calculate the reading shown on the voltmeter when the switch is [3]
closed.
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Figure 8.1a shows a positively charged conducting rod put near an uncharged
light ball suspended at the end of an insulating thread. The surface of the ball
has been coated with conducting paint. Figure 8.1b shows what happens after
the ball has been ailowed to touch the rod.

Suspended ball
Suspended bal]
Positively chargeq—
AR Wooden stand —— RN
Figure 8.1a Figure 8.1b
{a) () Explain why in Figure 8.1a, the ball is displaced from the vertical. 4]

(i) Explain what happens after the ball has been allowed to touch the rod  [2]

(b)  When the metal rod, which is connected to a circuit, is moved upwards
through the magnetic field as shown in the diagram, an emf 1s induced
between the two ends.

Direction of motion
Eand ¥

/4" e ﬁ i e
I I
Ead X
() State the direction of current flow in the rod. [1]
(i)  Explain how the emf is produced in the rod. [2]
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SECTION B [30 marks]

Answer 3 questions in this section. Questions 9 and 10 are compulsory. Choose EITHER
Question 11 OR Question 12 to answer.

9 (a) State what is meant by specific latent heat of fusion of ice. [2]

(b) A student performed an experiment using the apparatus as illustrated in Fig. 9.1.

Fig 9.1

A heating coil was placed in a filter funnel and surrounded by lumps of ice. The
potential difference V across the heater and mass m of water collected in time t of
500 s were measured for various values of the heater current I.

The values were recorded and a spreadsheet was used to make calculations as
shown in fable below.

A B C D E

No. | Potential Current, | Mass of Time taken, | Thermal
difference, water t energy
Y collected, m supplied
v 1A lg /s |

1 4.0 2.0 14.9 500 4000

2 8.0 3.0 29.8 500 9000

3 7.0 3.5 395 500 12250

4 8.0 4.0 506 500
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(i) Explain how the values for the thermal energy supplied by the heating coil [1]
in column E were calculated from the relevant columns in the table

(i) Caiculate the thermal energy supplied when the mass of the water collected  [2]
was 506 q.

(i) The student wishes to find out the value of the specific latent heat of fusion of [1]
ice. He chose the values from row 4 to do the calculation. Write down the
energy equation that will help him get siarted. (You should define symbols
that are used in the equation.)

(iv) Hence, determine the value of the specific fatent heat of fusion of ice. [2]

(v} Later, the student discovered that all four values of the specific latent heat of  [2]
fusion of ice calculated from each row of data were less than actual vaiue of
336J/g. Suggest a reason to explain the discrepancy.

10 (a) Anappliance is connected to the live, neutral and earth conductors of the mains [2]
supply. The current in the circuit is 4.0 A and the rating of the fuse is 5 A Explain
what is meant by

(i) fve

11
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()

(d)

(i) neutral

When a fault occurs in the appliance, no damage or injury is caused provided that  [2]
the correct fuse is used and the metal case is connected to earth. Explain why

there is a risk of damage or injury if

i)y the 5 A fuse was replaced by a 30 A fuse.

(i) the earlh was not connected to the metal case.

[l

State one advantage of using a circuit breaker rather than a fuse to protect the [1]

appliance.

Describe, with the aid of a diagram, an experiment o check that a fuse blows at 5 [3]

A,

12
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EITHER

11 A small wind-powered generator is placed on a hill above a campsite ftis
connected to a caravan on the site by a pair of cables, each 160 m long. Fig. 11.1

shows how a pair of transformers has been included to raise the efficiency of this
transmission system,

generator r%.. 3|€ \ e a| EJ | | _ﬂiravan
T ! / 7 L =
——

H,_)
transformer A transformer B

Fig. 111 []

(@) From Fig. 11.1, state the name of the fransformer which you think would be a
step-down one.

(b) The step-down transformer has 1 000 turns of wire on its primary coil and 50 turns
on its secondary coil and it can be assumed as ideal, The caravan requires an
a.c. power supply with a potential difference of 24 V and a current of 16 A.

For the primary ¢oil of the step-down transformer, calculate

(i) the potential difference across it, [2]

(iiy its current, 2]

(iii) the rate at which electrical energy is being delivered. (1]
13
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(c)

(d)

CR
12

(a)

Each cable has a resistance per unit length of 0.120 Qm™'. Calculate the total rate  [2]
at which electrical energy is transfemred to heat energy in the two cables. (Correct
your answer to 3 significant figures.)

Calculate the output power of the secondary coil in transformer A. {Correct your 1]
answer to 3 significant figures.)

State the advantage of doubling the number of turns of wire on the secondary coil  [1]
in transformer A.

The diagram below shows a simple a.c. generator.

Explain: [1]
(iy the function of the slip-rings A and B,

14
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(i) why an emf is induced in the coil as it rotates 11

[(9)] State and explain the direction of induced current created in coil J-K-L-M as jt (21
rotates anti-clockwise,

(c) The coil of the generator rotates 100 times per second. At this speed, the [2]
maximum induced emf is 0.2 V. Sketch a graph of emf against time for a time
interval of 20 ms from the instant shown above. Label your axes clearly.

(d)

The ends P and Q are connected to a step-up transformer that is 100% efficient.
The diagram below shows the setup for the transformer connected to identicat
lamps rated at 2V, 10W each.

&——= material A

1
5 Ip
—— N ae—
e pemm— _____-——-"% o2V
_.
Lamp B Lamp A ——

number of lums in both pnmary and secondary coils are not drawn accurately

h VR

() Explain why material A cannot be made from steel. [1]

I5
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(i) If both lamps are operating at optimum brightness, calculate the currents in [3]
both primary and secondary circuits, 1, and I;

END OF PAPER

16
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Physics Prelim 2 Paper 2 Marking Scheme

Section A
1(a)(7)

v—u
a=

H

v—-0
1w=— |l
=
v=40m/s [i]
{a)i)

d=lx 4x 40 1]
2

= 80m [1]
1(a) i)
1

d=—x2x20 [1]
2

=20m

1
depth =80 — 20 =60m y

1{b)(i)
_E,
m
50N
a =
0.50ke

a =10 m/s* or 10. Nike (1]

1{b){ii)

1. S5.0N[{]
2. 6.0N[1]

2{a)

mgh = % mv + mgh

{10)(850) = s V¥ + 750 (1]

V> =2000 - [1] s0, v=44.7ms > [1)

2(b)
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mgh; = mgh; + energy lost due to friction (Eggl
Eost = 80(10{850) - 80{10)(750) {1]
Elnst = 80kl [1]

3(a)

f1]

3(b)
W=mg

=60x10=600N [1]
M= Fd

=600 x 0.2

=120 Nm (1]
3{c)
Fx1=120 {1]
F=120N [1]

4(a)

P = F/A = 400/20 {1] =20 Nfcm? [1]
4(b)

20 N/cm?

4(c)
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F= PA=20x400 [1)
=8000N [1]

5{a)(i)
Longitudinal wave [1)
5(a){ii)
The waveform captured by the CRO will have a larger ampiitude [1] as the sound will be louder. [1}
5(b)(i}
Towards the right (1]
5(b)lii)
The magnitude of current can be increased. [1]
6{a)
1.50=sini/sinr

=sin 85° /sinr [1]

r=sin {sin 65°/ 1.5)

=37.2° [1]
6({b)
n=1/sinc
15=1/sinc [1]
c =sin(1/1.5}
= 41.81...=41.8° (1]

6{c)

At the boundary KL, the angle of incidence is greater than the critical angle {1], therefore the light

ray cannot emerge from KL but will undergo total internal reflection [1].
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At boundary LM, the angle of incidence is less than critical angle, therefore the ray will be refracted

[1] and emerged from LM,
7{a)

{i) V=6-25=35V [1]
3.5

ii I=—=0.074 1

(i) 50 [1]

2.5
iif R=-""=357Q 1
(iif) 0.07 [1]

7{b}(i)

When the switch is closed, the total resistance connected in parallel will be lesser than the original R

value, thus the voltage reading will drop [1].

7{b)(ii)

2.5
Rop====250 |1
bulb 0.1 [ ]

1 I 1 5

=t —=—
R, 140 25 140 1}

R; =21.2Q
=22 ser0s7 [
100+21.2
8(a)

The positively charged rod induced charges on the suspended ball {1]. Since unlike charges attracts,

the ball will be attracted to the positively charged rod [1].
8(b)

The electrons from the ball will flow to the rod to neutralise some of the positive charges on the rod
[1]. The bali would then be positively charged and since like charges repel, it will move away from

therod [1].

1)) End YtoEnd X
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{ii) An emf is induced in the rod due to a change in the rate at which magnetic field
lines are being cut / change in magnetic flux linkage / rate of change of magnetic

field experienced by the rod[1] according to Faraday's law [1).

SectionB

9, {a) Amount of energy needed to change 1kg of ice to water or water to ice [1] without a change in

temperature. [1]

(b)

{i) Thermal energy =V | t, values from column A, B D are multiplied [1]
(i) E=8x4x500 [1) =16,000) [1]
(iii) Energy needed = mass x specific latent heat of fusion
Or
Q=ml {mandlshould be defined) [1]
(iv) 16000 = 50.6 x |; [1]
l;=316.2 )z [1]
{v] Heat was absorbed from the surrounding by the ice. [1] As such, more mass of ice was
melted causing calculated value of |; to be lesser than 336 J/g {1]

10.[a} {i} Live cable s connected to the high voltage of the mains supply. [1]

{ii) Neutral cable is maintained at zero volts. [1]

(b)(i) With a 30 A fuse, when the current exceeds 5 A the fuse will not blow. [1) The cable
connected to the appliance may overheat and catch fire.

(b)(ii) If the live cable touches the metal case due to an electrical fault, the metal case is raised to a
high voltage when the switch is closed. [1)

Anyone who touches the metal case will receive an electric shock as there is no alternative path for
the high current. [1]

{c) If a fuse blows, the fuse wire has to be replaced. If a circuit breaker trips, it can easily be reset. [1]
(d)

Circuit diagram: {1]

Description: [2]

1. Set up the circuit shown and adjust the rheostat to the maximum resistance.

2. Adjust the rheostat to increase the current gradually.

Note the ammeter reading when the lamp goes off.

-
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11{a) Transformer B [1]

V. N

p-P__2
(b} (i) VRN [
s s

Vp = (1000/ 50) x 24

=480V [1}

g Ns _Ip
(b) (i) N, =T

50/1000=1,/ 16
I, =0.8A
(i)  P=V,,
=430x0.8
=384W {1]
{c P="1R[1)
= (0.8)° x {0.120 x 160 x2)
=24.6W [1]
id) Output power =384 +24.6
=409 W [1]

{e] less power lost as heat. [1]

12(a)

{a) {i) Transfers induced emf to external circuit [1]

(ii) When a conductor experiences changing magnetic
field, emfis induced inside it. Similarly when the coil
rotates, it experiences changing magnetic field, hence

emf is induced inside the coil, [1]
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{b) Current flows in the {anti-clockwise) direction from M-L-K-J [1]

By Flening’s Right Hand Rule, and taking arm J-K as [1]

reference, when J-K moves downwards, thumb points downwards
while the painter finger points from Northte  South direction. Thus the
middle finger would indicate the direction of induced current which is from

Ktol.
(c) Valtage/V {Al1] - forall correct labelling
¢ [Al1] - for correct wave form
» Time/ms
5 10 15 20
02
(d) (i) Steel is not easily magnetized and retainsits  [1]

magnetism permanently.

(ii) At optimum brightness, this means that pd across
both lamps is 2 V.

Current across each lamp = P/V = 10/2 = 5A

Sol;=2x5=10A [1]
and fram V. = 2V

Turns ratio is V,/V,=2/0.2 =10 [1]
/s = Vs/Vp

L=10x10=100A (1]

Need a home tutor? Visit smiletutor.sg



COMMONWEALTH SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2015

PHYSICS (5059/1)

PAPER 1
Name: ( ) Class:
SECONDARY FOUR EXPRESS 1 September 2015
0845h — 1045h
1h

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on the question paper and any separate answer
sheets used.

There are forty questions in this paper. Answer all questions. For each question there are
four possible answers, A, B, C and D. Choose the one you consider correct and record your
choice in soft pencil on the OTAS.

Read very carefully the instructions on the OTAS.

INFORMATION FOR CANDIDATES
Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be dene in this booklet.

Take the gravitational field strength on Earth, g to be 10 Nkg™.

This paper consists of 17 printed pages including the cover page.
[Turn over

Need a home tutor? Visit smiletutor.sg



2

Which instrument is used to measure directly the circumference of a golf ball?

calipers
micrometer
rule

tape

comr»

A micrometer is used to measure the thickness of a copper rod. Fig 2.1 shows the zero
error of the micrometer used. Fig 2.2 shows the micrometer reading before correction.

=i 0 ——gF1 30
— 45 & — 25
— | 1
= = 15
— &3 =5 ]
Fig 2.1 Fig 2.2

What is the thickness of the rod?

A 5.30 mm
B 7.30 mm
c 7.80 mm
D 10.14 mm

Which graph shows how the distance fallen d varies with time ¢ for a body falling from
rest through air from a very tall building?

A d B d
M A
>t >t
c >
d
4 A
>t >t
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4 A ball is released from rest at a certain height, k, above the ground. The diagram
below shows the velocity-time graph of the ball.

velocity/ ms™
A

1 b 3 4 \e B 8 time/ s
-1 /
. \| /
-3

Calculate the height, h.

450 m
525m
600 m
B.75m

oOom>
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5 The diagram below shows a propeller-motor system connected by a light, rigid rod to a
fixed point P on the ceiling. The system remains stationary when the motor is on.

rod

motor
9
A
propeller

Which of the following diagrams correctly represents the forces acting on the propeller
motor system? e

R 4
Yoo ¥

6 Which statement about gravitational fields is correct?

A
c

Gravitational fields exert forces on objects because the objects are charged.
Only planets and stars have gravitational fields.

The gravitational field of the Earth acts inwards towards the centre of the Earth.
The gravitational field strength on the surface of the Moon is less than that on the
surface of the Earth because there is no atmosphere on the Moon.

oDoOmr

7 A trolley runs down a slope with a constant acceleration a. The mass of the trolley is
doubled and the trolley is allowed to run down the same slope. In both cases effects of
friction and air-resistance are negligible.

Which statement is correct?

The accelerating force is the same as before.
The acceleration is doubled.,

The acceleration is halved.

The acceleration is same as before.

oom>
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Gold has a density of 19.3 g/em®.

What is the mass of a cube of gold with sides of length 2 mm??

A 0.154¢
B 3.86¢
C 9B5g
D 241g

A horizontal force F is applied to a barrel
through the centre O as shown below. The
barrel has a mass of 300 kg.

Given that the radius of the barrel is 0.5 m,
what is the smallest value of F to cause the
barrel to roll up the step?

2250 N
2400 N
3000 N 4
4000 N weight

oomr

Tumbling Kelly is a toy which returns to its upright position after it is being tilted. The
diagram shows the intericr structure of a Tumbling Kelly toy.

plastic shell

tead

Which of the following best illustrates the final rest pesition of the toy when it is placed
cn a slope?

A
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11 A mass Mis hung from a spring. It is then pulled down slightly and allowed to vibrate
vertically between P and Q.

—_P
— c¢entre of vibration
—Q
Which row is correct?
energy at point P energy at point Q

A Kinetic kinetic

B Kinetic potential

c Potential kinetic

D Potential potential

12  Different sources of energy can be used in a power station to generate electrical
energy. Some sources of energy are renewable while some are not,

Which of the following is correct?

renewable sources of energy non-renewable sources of energy
A geothermal solar, nuclear
B8 geothermal nuclear
c ‘solar, nuclear geothermal
D Nuclear fossil fuel

13 A boxis pushed 10 m along a horizontal surface by a force of 8 N. The frictional force
opposing the motion is 6 N as shown below.

» BN

BN

~
-

How much of the work done is converted to thermal energy and kinetic energy of the

box respectively?
thermal energy/ J kinetic energy/ J
A 20 60
B 60 20
Cc 60 80
D 80 60

Need a home tutor? Visit smiletutor.sg



7

14 The diagram shows a cylinder fitted with two pistons X and Y of diameters 5.0 cm and

15

16

10.0 cm respectively. The piston X is pushed by a force of 12 N.

Piston X

12N Pisten Y

What is the force exerted on piston Y?

3.0N
6.0N
24N
48 N

oowr

The figure shows a bicycle pump with its outlet tube sealed with a strong clip.

When the handle is pushed downwards, the air pressure inside the pump increases.
Which of the following is a cause for this?

A The average distance travelled by the air molecules before colliding with the
walls of the pump has decreased.

The average speed of the air molecules has decreased.

The number of air molecules has increased.

The rate of collision between the air molecules has increased.

oOow

When one junction of a thermocouple is placed in pure melting ice at 0 °C and the
other junction in steam at 100 °C the e.m.f. is 6.0 mV. The hot junction is then
removed from steam and placed in a liquid at constant temperature. The e.m.f, is now
-1.5mVv,

What is the temperature of the liquid?

A -75°C
B -25°C
C 25°C
D 75°C
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17  Ona hot day, a drink in a bottle can be kept cool by standing it in a bowl of water and

18

placing a wet cloth aver it.

L ~wet cloth

water ~ """ 27" S NI

Why did the drink remain coid?

Hot air cannot escape from the bottle.

The cloth conducts heat from the bottle into the water.
The drink cannot evaporate from the bottle.

Water evaporating from the cloth coois the drink.

oom

Some Japanese restaurants use paper pots for their customers to boil the food
themselves.

paper pot with water

@v flame

Why does the paper pot not catch fire when in contact with the flame?

. The paper is thin and therefore heat is conducted quickly to the water in the paper
pot,

Il. Water has a boiling point lower than the burning temperature of the paper.

lIl. The paper is thick enough to withstand the high temperature of the flame.

A landllonly

B landili only
C Iland Il only
D [, 1T and (It
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20

21

5

The transverse wave showed below was maving from left to right. At one instant, a
student observed particle P of the wave was 5.0 cm away from the source and at the
frough of the wave.

= A
='/\\/p VARV

After a time lapse of one and half periods, the pasition of particle P would be at

one and half wavelength horizontally to the right.
one and half wavelength horizontally to the left.
the crest of the wave vertically upward.

the original position as seen by the student.

ocom>

The diagram shows an object O viewed using two mirrars,
A person looks inta the mirrors as shown. At which position is the image of O seen?

Oe % A
‘ : ? - .. 6ye
De . Ce B by.

A ray of light incident on a plane mirror XY at 30°. The mirror is then rotated
anticlockwise with an angle of 10" as shown in the diagram below.

Through which angle does the direction of the reflected ray change?

A 107
B 20°
c 30°
D 40°
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22  Aray of light in a glass block is incident on a boundary with air at an angle of incidence

of 40°. The critical angle at this boundary is 43°.

What happens to the ray of light at the boundary?

oOowr

23  Aray of light from the bottom of a plastic block is
incident at the plastic surface as shown beiow.

Calculate the refractive index of the plastic.

A 07
B 0.82
c 1.22
D 1.41

Itis partly reflected back into the glass and partly refracted along the boundary.
Itis partly reflected back into the glass and partly refracted into the air.

it i1s totally reflected back into the glass
It is totally refracted inta the air

l/ alr
45°

24  Which diagram shows rays of light passing through a converging lens?

B

—_——

>
-—-—:»-—\_‘\

lens

60° /
plastic
C D
\'“'h}-..__ =" /
- e Tt .
lens iens

25 Thereis a flaw in a steel bar XY. An ultrasonic transmitter and receiver are installed at
position X. An ultrasonic pulse is sent to end Y and two pulses are received 150 ps

and 200 us later.

PO SR .
B S A L S

steel bar

e A B r Y

e T g sk

ultrasound transmitter

ultrasound receiver

Given speed of sound in steel is 5800 ms™, what is the distance of the flaw from

end X7

A 0.16m
B 0.44 m
c 0.58m
D 0.87 m
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26 Two men X and Y whistle to a microphone connécted to an oscilloscope in turn. The
patterns produced on the oscilloscope are shown in the figures below.

pattern produced by X pattern produced by Y

22

VAV
/\/J\/ \/f

Which of the following statements gives the correct comparison?

A Both whistle at the same pitch but Y whistles louder than X.

B  Both whistle at the same loudness but Y whistles at higher pitch.
C X whistles louder than Y but with a lower pitch.

D Y whistles louder than X but with a lower pitch.

27  Which property distinguishes electromagnetic waves from all other types of waves?

A They are charged.

B  They are deflected by magnets.
C  They are transverse waves.

D  They can travel through vacuum.

28  X-rays are used in clinical diagnosis for taking X-ray films because

I. X-rays affect photographic plates.
Il. X-rays cause fonization.
. the absorption of X-rays is different for different materials.

I and Il only
[l and lIl only
[ and [ll only
I, Tand 1l

oQo»
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29 A positively charged metal sphere is placed between two uncharged metal spheres,
where one of which is grounded to the earth.

ﬁ

(-I) i ‘1)1

Which diagram cortrectly shows how the charges are d[strlbuted on the spheres?

A B

/“\

30 Which of the following changes to a wire will double its resistance?

cross-sectional area length
A double double
B double no change
c no change halve
D halve no change

31 A charged cloud carrying a charge of 160 C passes all its charge to the earth through
lightning. The lightning lasts for 0.5 ms.

What is the lightning current?

80 A

32x10%A
32x10°A
0.8 x 10°A

cowm>»
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32 Whatis the current 1?

33

ocow>P

5.4 mA

10.7 mA
21.4 mA
42.9 mA

A plug is wrongly wired as shown in the diagram. It is connected to a washing machine
which has a metal case.

brown wire

blue wire

yellow & green wire

Which of the following is true?

A

B
c
b

The earth leakage circuit breaker will trip as soon as the socket is switched on.
The wire in the 13 A fuse in the plug will definitely melt as soon as the socket is
switched on.

The main circuit breaker will trip as soon as the appliance is switched on.

A person touching the washing machine may get an electrical shock and the fuse
wire in the plug will melt.
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34 A light thumb tack is held in equilibrium mid-air due to the attractive force from a
magnet and the gravitational force, as shown in the diagram below.

sheet of maternial

[ B -

thumb tack _—A

thin, light string taped fo
base ofretort stand — |

'.,-“fr‘-" L T ]
(B e R i e

Four different sheets of material are inserted in turn between the magnet and the
thumb tack. Which one will cause the thumb tack to drop?

paper
plastic
iron

copper

oom>

36 A long straight wire W is placed between the poles of two magnets. The pattern of the
magnetic field produced is as shown below.

Magretic pole -

I @ 2 GRS Wie w

-

Which arrangement will give rise to the pattern of magnetic field observed?

A B

FJohs  [Flokz
TeFE |FAeoFZ
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37

15

The diagram shows a beam of electrons entering a magnetic field. The direction of the
field is into the page.

W x o x
. = » »
: magnetc Held
elezlron beam into page
x = X b
» o 4 b

What will be the initial direction of the deflection of the electrons as the beam passes

through the field?

A into the page

B  outof the page

C  towards the bottom of the page
D towards the fop of the page

A coil is wound on an iron core and is connected fo an A.C. supply. An aluminium ring
floats above the coil.

iron core

floating
aluminjum

C ring

'-—-"|

- |

d D a.c. supply

q 1F’

Which of the following describes how the ring maves when the a.c. supply is replaced
with d.c. supply of equivalent e.m.f?.

A

B
c
D

The ring moves upward to the same position.

The ring moves downward to a position nearer to the coil.

The ring moves upward to same position momentarily and finally rests on top of
the coil.

The ring moves upward and downward repeatediy and finally rests on top of the
coil.
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38 The number of turns between each pair of output terminals of a transformer is shown

in the diagram.

8V wums

-0 P

10 tums
2 Q

20 turns
—o R

40 tums
< §

Between which two terminals will the output be 12 V?

PandQ
QandR
Rand s
Pand R

oOow

39 The diagram below shows a generator turning in the anti-clockwise direction.

Which row Is correct?

axle of rotation
F

direction of current flow through
the coll at the position shown

position of coil when current
through the coll is maximum

A JK-o LM horizontal
B8 JoK=l-sM vertical
c M—aL—sK—J horizontal
D ML= K—J vertical
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40 The diagram shows the trace on the screen of a cathode-ray oscilloscope {c.r.o.).

The spot takes ﬁ second to move across the screen from X to Y.

What is the frequency of the input signal to the ¢.r.0.?

o0m>

100 Hz
200 Hz
400 Hz
800 Hz
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Answer
1.D 11.D 21.B 3.C
2.C 12.B 22.B 32.C
3.C 13.B 23.D 33.D
4.A 14.D 24 A 34.C
5.0 15.A 25.B 35.C
6.C 16.8 28.D 36.C
7.0 17.D 27.D 37.C
8.A 18. A 28.C 38.C
a8.D 18.C 29.C 38.C
10.B 20. D 30.D 40. 0

Need a home tutor? Visit smiletutor.sg



COMMONWEALTH SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2015

PHYSICS (5059/2)

PAPER 2

Name: ( ) Class:;

SECONDARY FOUR EXPRESS
26 August 2015
0800 - 0945
1 h and 45 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, index number and class on the question paper and any separate answer

sheets used.
Write in dark blue or black pen.

Section A (50 marks)
Answer all questions.
Write your answers in the spaces provided on the question paper.

Section B (30 marks)
Answer all three questions.
Question 12 has a choice of parts to answer.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each question or part question.
Candidates are reminded that all quantitative answers should include appropriate units.
Candidates are advised to show all their working in a clear and ordefly manner, as more
marks are awarded for sound use of physics than for correct answers.

Take the gravitational field strength g on Earth to be 10 Nkg™.

At the end of the examination, ensure that you have submitted all your work.

For Examiner's Use "
Paper 1 40
Paper 2
Section A 50
Paper 2
Section B 30
Total 120
Parents’/Guardian’s Signature

This paper consists of 20 printed pages.
[Turn over

Need a home tutor? Visit smiletutor.sg



SECTION A (50 marks)

Answer all questions. Write your answers in the spaces on the question paper.

A sky diver whose mass is 100 kg falls from a height of 5000 m above the ground.
He falls for a while before opening his parachute. The table below shows the ar
resistance that acts on him during the first 6 seconds of his jump.

Time/s Air resistance/N
Y 0
1 100
2 300
3 600
4 1 000
5 1 000
6 2 000
(a) Calculate the downwards force that is acting on the sky diver. [11
Force= .......ccocvviinin
(h) Determine the time required for the diver to reach terminal velocity. [1]
Time=....ccoooiiiiiiiiiiin
{c) For the first 4 seconds of his jump, explain why the air resistance would
increase as the sky diver falls. (1]

(d) Describe and explain how his acceleration changes for the first 3 seconds.[2]

.......................................................................................................
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A navigation satellite moves in a circular orbit above the Earth's atmasphere.

Satellite
-

The mass of the satellite is 80 kg. It orbits the Earth at a speed of 4000 ms™, It is
constructed mainly from a metal alloy of specific heat capacity 320 Jkg™'°C™.

(a) Calculate the kinetic energy of the satellite when in orbit. [2]

Kinetic energy =

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

{b) Calculate the change in the temperature of the satellite if all its kinetic energy
is rapidly converted to thermal energy as the satellite comes back to earth.

[2]

Change in femperature =

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

(c) Suggest why in practice the change in temperature you have calculated in
part (b) will not be obtained. 1]

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

....................................................................................................
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3 The diagram shows a mercury barometer and a manometer filled with mercury connected to
a gas supply.

{a) (i) Determine the atmospheric pressure as indicated by the mercury barometer.

1]

Atmospheric pressure = ..................

. (i) State what is meant by atmospheric pressure. [1]

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

(iti) Determine the pressure of the gas as indicated by the manometer. 1]

Prassure = .......ccvveenans

(iv) Determine the pressure at point A, at the bhoftom of the mercury in the
manometer. (1]

Pressure = ...ocovevevvrenns
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(b) Expiain, in terms of the motions of the molecules,

(i) why the gas exeris a pressure on the mercury, (2]

(i) why the gas pressure increases when the temperature of the gas increases.

(2]

In the swimming pool at a new leisure centre, there is a ‘wave machine’ as shown in
the diagram.

! ik

o
Wave ; L
machine 555
5 TR

This machine makes waves in the water at one end of the pool at a frequency of

0.25 Hz. The waves take 12.0 s to travel 15 m along the pool.

(a) Define fransverse waves. i1}

(b}  Calculate the speed of the waves. 1]
Speed = .....
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(€) Calculate the wavelength of the waves. 2]

Wavelength = ..

(d) The swimming pool operator wants to reduce the speed of the waves by
reducing the frequency of the wave generated by the ‘wave machine’,
Explain if reducing the frequency of the wave would reduce the speed of the
wave, (1]

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

A lamp is operated from a 12 V d.c supply. The brightness of the lamp is to be varied
continuously over a wide range. This is made possible by using a variable resistor
AB of maximum resistance 6.0 Q) with sliding contact X. Two circuits for achieving
the desired results are suggested and shown in Fig 5.1 and 5.2.

12V 12V
| | —
1 ——l.l 1
A B A B
I — ey J—
Ix Ix__
12V, 24 W 12V, 24W
Fig 5.1 Fig 5.2
(a) Calculate the resistance of the lamp. [2]
Resistance = ................

(b) Calculate the maximum and minimum current flowing through the lamp in

(i Circuit in Fig. 5.1, 2]

Maximum current = ....coveveeeeen,

Minimum current = .........ce.eee
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(ii) Circuit in Fig. 5.2. (2]

Maximum current = ................ .

Minimum current = ... ................

A student wants to project a magnified image of a 5 cm x 5 ¢cm slide onto a screen

using the apparatus given: famp with sfide, a canverging lens, a screen. He finds
that a clear image appears when the distance between the slide and the lens is

2.0 cm and the distance between the lens and the screen is 10.0 cm.

{a) By drawing a ray diagram in the space below, determine the focal length of
the lens. (31

lens

Principal Axis

Focallength = ....cooiiviiiiiininnns

(b) Describe and explain what the student would see on the screen as he moves
the slide until it is 1.0 cm from the lens. [2]

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

......................................................................................................
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The diagram shows the incomplete wiring of a power supply (240 V) in a room.

E LN

S R R
]
Ly L:

Xo——1]
Y"'-—-—-——n/:l P

Zou__ S

S is the switch for both the lamps Ly and L;. L, and L; are connected in parallel.
P is a power socket. E, L and N stand for Earth, Live and Neutral wires respectively.

Complete the diagram to show the wiring for the lamps and the power socket to the
power supply. Include a fuse in the lighting circuit. [4]

The diagram shows a piece of recording tape passing under the recording head of a
tape recorder at a particular time ¢,. An alternating current is passed through the coil.
The tape is coated with a magnetic material that becomes magnetised.

cail

%
N
<

Recording head \

v

: tape
- i =
Direction of pA J
motion of the A iy -y 7

e ) Ay ey, iy i &

Magnetic domains

(a) (i} Determine the pole of the ends A and B of the recording head at ¢, [1]

{ii) On the diagram, indicate the direction of the current at £,. (11
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{b] The diagram shows that sections of the tape are magnetised in opposite
directions. Explain why they become magnetised in opposite directions.  [2]

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

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

(c) The tape is moved faster past the recording head. State how this changes the
pattern on the tape. [1

{d) The direction of the magnetic domains on the recording tape can be used to
store data. Explain why iron is not a suitable material to be used for the
coating on the recording tape and suggest an alternative material. [3]

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

.......................................................................................................
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10

The following diagram shows a microphone and a tuning fork.

nat to scale

\
\ L il

3

i

|

] /

) fixed col dise /
' \ 7 \

~ s funing fork
N -
~ .

microphons

The microphone contains a small disc attached to a magnet. The coil inside the
microphone is fixed in position and does not move.

When the tuning fork vibrates, an alternating e.m.f. is induced in the coil.

Explain in detail how the vibration of the tuning fork induces an e.m.f. in the cail. [4]

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

.................................................................................................................
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SECTION B {30 marks)

Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.

10{a) Being under the sun's radiation for a period of time not only gets you hot, but you
gould also end up with a sunburn. A sunburn is basically the killing or damaging of
skin cells by a particular form of ultraviolet (UV) radiation called ‘UVB’ from the sun.

Clothes can provide some protection from UV radiation. A common way of protecting
the skin is to apply sunscreen.

Sunscreen reflects or absorbs UV radiation and blocks it from penetrating into the
skin layer. Sunscreens are usually labelled with an SPF, or Sun Protection Factor,
The SPF is a multiplying factor which estimates how long the sunscreen could
protect you from UVB radiation. Suppose you can stay in the sun for 10 minutes
without getting burnt. By applying a sunscreen of SPF 50, you could stay for 500
minutes without getting burnt. The higher the SPF, the more effective it is of reflecting
or blocking the UV rays.

(i) State and explain whether dark-coloured or light-coloured clothes offer better
protection against UV radiation. 1

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

(i) Anna intends to spend 3 hours at the beach. She can stay in the sun for
12 minutes without getting burnt.

What is the minimum SPF sunscreen that she should use? Commonly
available SPF are 4, 8, 15, 30 and 45. [1]

Minimum SPF = ............
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Read this next section and answer parts (iii) to {iv).

UV is part of the spectrum of electromagnetic radiation. UVB has wavelength
between 280 to 315 nanometres (nm). Visible light is also part of the spectrurn and
can be found between 400 to 700 nanometres. UV radiation is reflected by different

surfaces. Snow can reflect around 80% of UVB; and beach sand can reflect around
25%.

Figure 10.1 shows the percentage of UV radiation reflected off grass, normal sand,
and concrete,

&8 &

1

Reflectance, %
— lé b Lo
< in o O

L

51
0 ¥ L) L L) 1 Lo 1 T L) T
250 300 350 400 450 500 550 600 550 700 750 800
Wavelgngmlﬁnm
= 5a
Fig. 101

{iil) Rank snow, beach sand, grass, sand and concrete in order of poorest to best
reflector of UV radiation. 1]

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

(iv)  Suggest why you could get snow-blinded as well as very badly sunbumed
when skiing. [3]

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

.....................................................................................................
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13

The efficiency of saolar energy exists primarily because it takes advantage of
renewable energy, the sun, uniike typical energy solutions which use fossil

fuels. The efficiency of solar energy harnesses the energy received from the sun and
channels 1t into existing electrical grids.

One way of measuring the efficiency of solar panels is to calculate the

percentage of the solar energy that a panel converts into electricity. A typical solar
panel converts 15% of the sun's energy into electricity.

Adapted from: htfp.//www.construction21.euw/articles/hfefficiency-of-solar-energy-
harvesting. htmi

{i) State what is meant by renewable energy. 1]

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

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

(i)  6.44 Wm? of sunlight falls on a typical solar cell of surface area 2.0 m”
Calculate the amount of electrical energy harnessed from the sun over a period

of 30 hours. [2]
Electrical energy = ....coooviveinnee.

(iil) Discuss briefly, how, when compared to a conventional fuel, solar powered
panels can be considered ‘paliution free'. [1]

......................................................................................................
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11 (a) A veterinarian wants to do some minor surgery on a deg. She sterilizes her
instruments, comprising of a scalpel and a hemostat, by immersing them in 2.0 kg of
boiling water for 30 minutes. She then quickly transfers the instruments to a well-
insulated tray containing 200 g of sterilized water at room temperature (28°C) which
fully covers the instruments. After a few minutes, the instruments and water reach
the same temperature, y °C.

The mass of the scalpei is 50 g and the mass of the hemostat is 70 g. Both are
made from steel with a specific heat capacity of 450 J/kgK. The specific heat
capacity of water is 4200 J/kgK.

(i) Determine, in terms of y, the
1. heat lost by the scalpel and hemostat [2]
Heatlost= .......ccooviits v,
2, heat gained by the sterilized water [1]
Heatgained=..........c.ccoeiiiiecan,
(i From (i), write an equation relating the heat exchange between the scalpel,
hemostat and water. 1]
(i)  Hence or otherwise, determine y. (1
Y S i,
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(b) The apparatus are set up to determine the specific latent heat of fusion of ice as
shown in Fig. 11.1.

Electronic Balance reading/g

Crushed ice at 0°C \\

. i -
Heater Heater _
switched switched 250 /]3
off on 200 —
175
150 = S A
106
50
—-
0 20 Timels
Electronic Balance Electronic Balance
(setup A) (setup B)
Fig. 111 Fig. 11.2

Both setups used similar apparatus and materials. The heater in A is switched off
while the heater in B is switched on. The balance readings are recorded at
regular time intervals and the results are plotted against time as shown in Fig. 11.2,

(1) State what is meant by the specific latent heat of fusion of ice. [2]
(ii) Determine the mass of ice melted by the heater in the first 20 s. (11
Massofice = .................

(ii)  If energy is being supplied at a rate of 400 Js™, calculate the specific latent
heat of fusion of ice, assuming that all the epergy released from the heater is
absorbed by the ice. [2]

Specific latent heat of fusion = ......ocoiie it
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12  EITHER

(a) Figure 121 shows the |-V characteristics of a filament lamp.
{ima

A
a0

Al
Lt

B0 =1

s BEB2& 2

TR

==
j
i

1 2

Fig. 12.1
(1 Expiain why the flament lamp is a non-chmic conductor, [11

...........................................................................................
--------------------------------------------------------------------------------------------

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

{if) Calculate the resistance of the filament lamp when W= 2.0 V. 2]

Resislance =, ..............
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{(b). A thermistor is an input transducer that has a resistance which changes with
temperature.

B0V O

oV e

Fig.12.2
Figure 12.2 shows the filament lamp in (2) connected in series with a
thermistor and a 6.0 V source. The thermistor is an NTC (Negative
Temperature Coefficient) type.

iff the ambient temperature increases, state and explain whether the
resistance of the filament lamp will increase or decrease. {4]

......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
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(c) A thermistor has a resistance of 3 900 Q at 0°C. It is connected to a circuit as
shown in Fig. 12.3 in order to monitor temperature changes.

thermistor

Fig. 12.3

A battery, with negligible internal resistance, has an em.f. of 1.50 V. The
voltmeter is assumed to be an ideal voltmeter with infinite resistance.

M

(i)

State what is meant by an e.m.f. of 1.50 V. - M

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

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

If the voltmeter has a reading of 1.00 V at 0°C, calculate the
resistance of resistor R. [2]

Resistance of resistor R=..................
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A boy of mass 30 kg riding on a skate scooter is shown in Fig. 12.4 below.

Fig 12.4

The boy pushes off with his rear foot momentarily to accelerate. He then cruises for
a while and allows resistive forces to slow him down. He then pushes off with his
rear foot again. The cycle is repeated.

Fig 12.5 shows how the velocity of the boy changes over the first 6.0 s of his journey.

Velocity
m/s
10 K A
Tl iy
Fi 1Y y L
A F A
5 1 h % . \\
J
' Time
1 15 = ‘ s
Fig 12.5
{a) Describe the boy's acceleration over the first 2.0 s of his journey. 2]
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(b) Determine the

(i) value of the instantaneous velocity at 1.0 s. 11

Instantaneous velacity = .............

(ii) total displacement at 1.0 s. f1]

Total displacement = ...............

(iif) value of the average velocity at 1.0 s. (1

Average velocity = _...........ov.e. L

(c} Calculate the

(i) acceleration of the boy at 0.50 s. [1]

Acceleration= ..o,

(ti) resultant force of the boy at 0.50 s. [2]

Resultantforce= ..................

(iii) forward driving force acting on the boy at 0.50 s if the total resistive force
acting on him is 5.0 N. (1]

Forward driving force=.............

(d) Describe the other force that is part of an action-reaction pair with the forward
driving force calculated in (c)(iii). [1]

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

..............................................................................................................
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3 (a)

(a)

(b)
(c)

(d)

(a)

(b)

{c)

()]
(i)
(iii)

(iv)

COMMONWEALTH SECONDARY SCHOOL
SECONDARY FOUR EXPRESS PHYSICS
PRELIMINARY EXAMINATION 2015
MARK SCHEME & EXAMINERS’ REPORT

Section A (60 marks)

Force =m xg =100 kg x 10 Nkg"
= 1000 N (1
4 seconds (accept 2 or 3 5.1.) 1]
As sky diver falls, his speed/velocity increases 1]
Or: sky diver accelerates
Or: KE increases
Acceleration decreases 11
Resultant force decreases as air resistance increases (1]
Total mark for @1 [5]
K.E = Yamv?
= (80 kg){4000 ms™)? (1]
=6.4x10°J (]
6.4 x10°J = mcA8
6.4 x10°J = 80 kg x 320 Jkg™'°C'xA0 1]
A8 =25000°C 1]

e.c.f. from (a)

The satellite would melt before this temperature could be reached. [1]
Or:; Energy is lost to surrounding.

Or: Not all energy is converted to thermal energy.

Or: Some energy is converted to other forms or heat or light

Total mark forQ2  [5]

76 cmHg (1]
Atmospheric pressure is the pressure caused by the weight of the
atmosphere acting on the surface of the earth. 1]
76 + 11 = 87 cmHg. 1]
e.c.f. from (i)

76 + 36 = 112 cmHg (1
e.c.f. from ()

Or: 87 cmHg + 25 cmHg
=112 em Hg
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e.c.f. from (jii)

Accept unit in mmHg or Pa provided conversion/calculation is correct.

(b} (D) The gas molecules hit/collide the mercury and exert a force on the mercury,

[1]

The force that acts on the mercury per unit area is the gas pressure, 1]

(i} Gas molecules move faster or possess greater kinetic energy 1
thus colliding on the walls of the manometer (or mercury)
more frequently and

forcefully (or more vigorously or greater force per collision) [1]
Total mark for Q 3 [8]
4 (a) Transverse waves are waves that travel in a direction perpendicular to the
direction of vibration. 1]
(b) Speed of wave, v =15m/12.0s
=1.25ms”  (accept unit as m/s) 1]
(cy L=v/f
=1.25ms™/0.26 Hz (1]
=500m (accept2s.f) 1
e.c.f. from (ji)
(d) No, he will not be successful. Since the depth/medium of the pool remains
unchanged, the speed of the waves will not change. (1]
Total mark for Q4 [5]

5 (@@ P=V*R

R = V3P
=(12V):/ 24 W ]
= 6.0 £2 (accept 3 s.f.) (1]
12
(b (D) Maximum current = 6.0
=20A [1]
i2

Minimum current = 6+6

=1.0A [1]
e.ct. from (a)
E
(i) Maximum current = 6.0
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=2.0A

9
0

Minimum current =6

o
>

e.c.f. from (a)
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(b)

No image is formed on the screen.

(1]

(accept if working is not written)

[1]

Total markfor Q5  [8]

focal length in the range 4.5 cm to
1.8¢em {11

2 light rays correctly drawn with
arrows [1]
To penalise if dotted lines are drawn
for rays,

Correct object and image distances
(+~ 0.1 cm) [1]

£l

The object distance is smaller than the focal length of the lens, hence

image is virtual.

11

e.c.f. from (a); one mark for description of the image and another mark for

correct corresponding explanation.

Fuse on live wire

Total mark for Q6 5]

(1]

Award mark only if symbol of fuse is correctly drawn.

Swifch on live wire and controls both L, and L,

L1 and L, connected to both Live and Neutral wire

1l
[1]

To penalize (in third mark) if Ly and L, are not in parallel or if the lamps do not

work as intended.

X, Y and Z connected correctly

1l

To penalize once for inconsistent use of dots to show connection of wires.

3
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(a)

{b)

(c)

(d)

11 L 1,
e ] . ®._1; .>_®_..
A
» o
Y, i
T B e
TotalmarkforQ7  [4]
0] A: South
B: North (1]
(i) Correct direction for current (1}
e.c.f. from (a) (i)
1 coil
e

recording head

Direction of current changes pericdically or current is afternating 1
Magnetic poles of A and B of the recording head near to the tape also
changes accordingly and thus, sections of tape are magnetized in opposite
direction due fo induced magnetism. (1]

Accept: alternating poles or field
Longer length / sections of the tape will be magnetized in the same
direction, 1]
The tape must not lose magnetism/does not get demagnetised easily.

[1]
Thus, iron being a soft magnetic matetrial, is not suitable as it will lose its
magnetism easily. 1

A suitable material will be steel, f1]

Totalmark forQ 8 [8]
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g Any two of the following. One mark each. [2]

o As the tuning fork vibrates, the air particles/molecules between the tuning
fork and the disc vibrate to and fro (or left and right)
Or: along the direction of the sound wave
Or: the tuning fork shifts layers of air inward and outward.

o Sound s longitudinal wave.

o Hence creating a series of compressions and rarefactions.

As a result, the disc and the magnet vibrate in and out of the coil. 1

This changes the magnetic field linking the coil (1]
Or: The magnetic flux in the coil changes

Total mark for Q9 [4]

Section B (30 marks)
10(a) (i) Dark-coloured clothes as they are better absorbher of UV radiation.  [1]

(i) (3x60) [12=15

The minimum SPF is 18. [1]
(iii)  Grass, sand, concrete, beach sand, snow (11
(iv)  Snowis a good reflector of UV radiation (or light or both), 11

or Snow can reflect 80% of UVB.

When skiing, we are exposed to more UV radiation {or light or both) that is
being reflected by snow to us. 11

Our eyes and skin receive this additional UV/ight hence resulting in

show-blindness and severe sunburn respectively. [1]
{b) (i) Renewable energy is defined as energy from sources that can be
replenished naturally. [1]

(i)  Sun’senergy =6.44Wm?X2.0m?X (30 x3600) s

=139 X106 J [11
Electrical Energy harnessed = 15 % of 1.39 X 106 J
=2.09 x 10°J [1]
(ifi)  Air pollutants are produced when conventional fuels are burned. [11

Or: No air pallutants or greenhouse gases produced for solar cells

Total mark for Q 10 [10]

11 (a) i) 1. Heat lost by scalpel and hemostat
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(0.050 kg + 0.070 kg) x (450 J/kgK) x (100°C -y) [1]
{0.120 x 450 x 100) J - (0.12 x 450 x y) J
(5 400- 54 y) J or 54(100 ~y) J [1]

Do not penalize if unit is not written.

2, Heat gained by the sterilized water, Q=mc6
= 0.200 kg x 4 200 J/kgK x (y-28°C)
= (B40y - 23 520) J or 840(y -28) J f1]

Da not penalize if unit is not written.

(i) Heat lost by scalpel and hemostat = heat gained by water [1]
Accept symbols instead of statement

e.cf. from (D

{iii) 5400-54y = 840y -23520
5400+ 23520= 840y + 54 y
28920 = 894y
y=320r32.3 1

Do not penalize if unit for y is written.

e.c.f. frem (i) or (ii)

(b)(i) Specific latent heat of fusion of ice is the amount of thermal energy
required to change 1 kg of ice from its solid to liquid state, without a
change in temperature. 2]

[1] for "1 kg' or unit mass

[1] for ‘amount of thermal energy required to change from safid to liquid state
without a change in temperature’

Deduct one mark if students wrote 'body’ or *substance’ instead of ‘ice’.

(i) Mass of ice melted by the heater alone in the first 20 s =200g-175g
=269 [1]

(if) Latent heat gained by ice = heat supplied by heater
Specific latent heat of fusion =Pt/ m

=400 J/s x 20s / 259 )
= 320 Jig 1]

e.c.f. from (b} (ii)
Total mark for Q 11 [10]

12 EITHER
(a) (i) The current flowing through the filament lamp is not directly proportional to
the p.d./ not proportional to the p.d across it. [1]
{ii) R=V/|
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(b)

(c)

OR

{a)

(b)

(c)

=2.0V/45x 10°A {1]

=44.4 Q (1l
As temperature increases, the resistance of the thermistor decreases.
i}
Hence the p.d. across thermistor decreases. [1]
Since the e.m.f. is shared between the filament lamp and thermistor,
the p.d. across the filament lamp will increase. 1]
Based on the 1-V graph of the filament lamp, the resistance of the lamp will
increase. (1]
10)] The work done to drive an unit charge through the complete circuit is
1.50 J. [1]
(i) [RI(R+32000Q)]x1.5V=10V (1]
1.5 R= R+ 3800
R=7800 Q {1]
Total mark for Q 12 EITHER [10]
From 0 s to 1.0 s: positive uniform/constant acceleration (1]
From 1.0 s to 2.0 s: negative and non-uniform acceleration [1]
Or: Acceleration is non-uniform and becoming less negative.
(i) 10 ms™ [1]
(ii)  Total displacement = %(1.0 s)(10 ms™)
=5.0m (1
e.c.f. from (i)
(tii)  Average velocity = totzl displacement/iotal time
=5.0m/10s
= 6.0 ms” [1]
e.ct. from (ii)
() a=(10ms’'-0ms")(1.0s-0s)
=10 ms? (1]
Or. a=(GEms'-0msHW0.5s-0s)
=10 ms?
{ii)  Resultant force = 30 kg x 10 ms™ [1]
=300 N (1

e.c.f. from (c) (i)
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(ii) 300 N =forward force—~5.0 N
Forward force = 305 N [1]

e.c.t. from (c) (i)

{d) (Backward) Force on the floor/ground by the boy [1]

Total mark for Q 12 OR [10]
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1 Which instrument is used to measure directly the circumnference of a table tennis ball?
A measuring tape B metre rule

C  micrometer D  vernier calipers

2 The graph shows the displacement-time graph of the journey of a car.

displacement

1 2 3 4 5 time
What is the shape of the velocity-time graph for the journey of the car?

4

A ve]ocity: B velodty

i ————
B — = — o o ]
[ 4+ J ST
g_r .

m

N
Npe—-—-
Whkr—r——-—

oo ——
[ 1% ) P—

c Ivelcu:it-y D velodty

[ -

4% ]
e
——— &
§

f—————
g ———

5 time

3 A bus travelling at 3 m s™ passes a bus stop. What is the speed of the bus when it has
travelled 150 m if it has been accelerating at 2 m s2?

A 25ms?! B 30ms C 35ms” D 50ms’
4  Atlift off, the mass of the Long March 3C rocket is 3.45 x 10° kg. The rocket engines
produce a thrust of 4 443 kN. The gravitational field strength g is 10 N/kg. What is the

initial acceleration of the rocket?

A 00777ms? B 288ms? C 129ms? D 129ms?
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5 Which of the following pairs of forces is not a valid example of action and reaction
forces according to Newton's third law of motion?

A B I
) h [ 3 \\
I I Earth s
] .
B B , <@ Satellite
. FF :
L
' Attractive forces  f Y
Fd
Atiractive forces between between Earthand -
current carryi_ng wires Satellite due to gravity

Reaction of
table on book

Force on earth due
to metal sphete

6 The diagrams show four experiments in which a ball falls from the top to the bottom of
identical sealed giass tubes. In which experiment does the ball take the shortest time to
reach the bottom of the tube?

A golf-': E B gulf"": & ¢ table-—T" ) D tab[e---‘"'"@
ball batl tennls tennls
ball ball
ar—1"" vacuum—{~ air=1"" vacuum—1""
on Earsth on Moan an Earth an Earth

7 Three forces of magnitude 14 N, 18 N and 30 N are applied on a wheel as shown.

Which of the statements regarding resultant force and resultant moment are correct?
A  Both resultant force and resultant moment are non-zero.

B  Both resultant force and resuitant moment are zero.

C Resultant force is non-zero but resultant moment is zero.

D Resultant force is zero but resultant moment is non-zero.

GESS 4EXP PHY P1 PRELIM2 15 TYL - .
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8 The diagram shows four containers made from thin glass. Which emply container is the
most stable?

9 The diagram (not drawn to scale) below shows Zigian of mass 50 kg standing on a
platform over the piston of area 2.0 x 102 m2.

ry

20x 107 m?

What is the height of water £ that will just support her? Assume that the density of
water is 1 000 kg m™.

A  025m B 25m C 50m D 10m

10 The diagram shows a barometer containing a liquid density 1 200 kg m™ above the
mercury column. Given that the density of mercury is 13 600 kg m™.

vacuum

liquid

mercury

If the atmospheric pressure is 76 cm Hg, then the height of the liquid

A 2cm B 11.3 cm C 22.7 cm D 76 cm
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11 A ball of mass 400 g rolls down a hiil. 2.0 m above the bottom of the hill, the speed of
the ball is 3 0 m/s.

3.0mfs
N
20m ] T~
The gravitational field strength g is 10 N/kg. Ignoring the effects of friction and air
resistance, what is the kinetic energy of the ball at the bottom of the hill?

A 18)J B 80J C 86J D 98J

12  The motor which drives a lift is working at 80 % of its maximum power. The mass of the
lift and its load is 500 kg and they are moving vertically upwards at a constant speed of
2 m s™. What is the maximum power of the motor? (Take g = 10 m s2.)

A 1000W B 8000W ¢ 10000W D 12500W

13  Which one of the following diagrams represents Brownian motion?

A B c D

Y i

14 The pressure of a fixed mass of gas at constant volume is smaller at a lower
temperature because ..........c..ceeeiieiiinnnn .

A energy transferred to the walls during collision decreases

B  molecules travel shorter distances between collisions with one another
C the mean time between molecular collisions becomes shorter
D

the molecules collide with the confainer walls less frequently

15 The bulb of a thermometer is wrapped in a tube of cotton fabric. The fabric is dipped
into water at room temperature and left for some time. The thermometer wrapped in
wet fabric is then removed and evaporation takes place. What happens to the
thermometer reading?

A ltfalls. B It remains unchanged.

c It rises. D It rises and then falls.

GESS 4EXP PHY P1 PRELIMZ 15 TYL o .
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186 Four bars, all of exactly the same size, are each placed with one end in boiling water.
The times taken for the temperature of the other end to increase by 2 °C are measured.

material of bar | time for 2°C rise /s
aluminium 10
copper 5
cork 800
styrofoam 1 200

To make a large metal tank with the least heat loss, which materials should be used for
the walls of the tank and its insulation?

1

tank insulation
A aluminium cork
B aluminium styrofoam
c copper cork
D copper styrofoam

17 A heated body is allowed fo cool in air. Which of the following statements is incorrect?

A Loss of heat at moderate temperatures under ordinary conditions is mainly
through convection.

B Loss of heat by conduction through the air is inefficient because air is a bad
conductor,

C  Loss of heat through radiation is most effective for small temperatures excesses.

D  The processes of conduction, convection and radiation are in operation.

18  Which of the following statement(s) is/are incorrect?

| An object of higher mass will have higher internal energy than another object of
fower mass.

Il An object of higher temperature will have higher internal energy than another
object of lower temperature

Nl Two different solid objects of the same mass and temperature will have the same
internal energy.

A llonly B landllonly

I, Il and 1 D none of the above

GESS 4EXP PHY P1 PRELIM2 15 TYL Need a home tutor? Visit smiletutor.sg



19

20

21

The energy required to change liquid water into water vapour at the same temperature
is called latent heat of vaporisation. What does this energy do?

A increases the average separation of the water molecules
B increases the average speed of the water molecules

c raises the temperature of the air near the water
D

splits the water molecules into their separate atoms

The diagram shows planar water waves {ravelling from shallow water into deep water.

\ZZ\ deep

shallow

¥hich one of the following diagrams best describes the water in the shallow water?

A B C D
deep deep deep deep
shallow /K shallow shallow shallow

The graph represents the shape at a particular instant of part of a transverse wave
travelling along a string with a speed of 50 m s~ to the right.

yfum
=30 my'?

N N
_2f \_/10\/20 > ofem

Which of the following graphs represents the subseqguent displacement-time relation for
particle B situated at x = 12.5 cm?

A yem B ryum

C yhm D yhm
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22 The diagram shows a ray of light passing from air through water, from water through
glass and finally into air. Which of the following is the path taken by the light ray?

Py il o ”_):"’i : 5
-*n‘ v&i@%"ﬁ i i! e
ar

23 A thin converging lens is used to produce, on a screen, a focused image of a candle.

sCreen —._

-

Various focused images are produced on the screen by moving the lens and the
screen backwards and forwards. Which statement is always comrect?

A The image is at the principal focus (focal point) of the lens.
B  The image is bigger than the object.

C  Theimage is closer to the lens than the object is.

D

The image is inverted,

24 The wavelength of X-rays is roughly the size of an atom. What is the frequency of the
X-rays?

A 1x10%Hz B 3x10°Hz C 1x10°Hz D 3x10"Hz
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26

27

Ryan stands between two tall cliffs as shown in the diagram.

-

1 .

S 1

man

He fires a starting pistol and hears some echoes. Assuming the speed of sound in air is
330 m 5™, what is the time interval between the two loudest echoes?

A 05s B 1.0s C 168 D 3.0s

Two notes are played on a piano. The second note has a lower pitch but is louder.
Which of the following is true of the amplitude and frequency of the second note?

Amplitude Frequency
A higher higher
B higher lower
c lower higher
D lower lower

A stationary negative charge in an electric field experiences an electric force in the

direction shown,
@-—-———> force

What is the direction of the electric field?
A horizontally to the left B  horizontally to the right

C  vertically downwards D  vertically upwards
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28 Shemis hoids a rod in one hand and rubs the rod with a thin sheet of material held in
her other hand. Both the rod and the thin sheet become charged and remain charged.

From what could the rod and the thin sheet be made?

rod thin sheet
A copper silk cloth
B glass aluminium foil
C iron paper handkerchief
D nylon woollen duster

29 Why can birds stand on an overhead high voltage transmission line without suffering

any harm?

A They are not connected to earth.

B  The spaces between their feathers act as insulators.

C  Their feet are very good insulators.

D  Their bodies have a very high resistance,

30 The circuit diagram shows an ammeter of negligible resistance, a voltmeter of infinite

resistance, three resistors and a cell.

What is the ammeter and voltmeter reading?

ammeter
A 05A
B 1.5A
c 3A
D BA

GESS3 4EXP PHY P1 PRELIM2 15 TYL

voltmeter

0.5V
1V
3V

6V
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32

33

11

The diagram shows a lang fransmission line supplying energy at 230 V to two house X
and Y without using transformers [n both houses, electric heaters are switched on.

L

X
SN
230V a o]

I—. ---------- &

The occupier of house X swilches off the heaters in his house. What happens in house
Y?

A There is a fall in the voltage supplied and in the power used,
There is a fall in the voltage supplied but no change in the power used.

There is a rise in the veltage supplied and in the power used.

o o w-

There is a rise in the voltage supplied but no change in the power used.

The diagram shows a simple potentiometer circuit adapted to measure the
electromotive force (e.m.f.) of a thermocouple.

k 2

0.3 m—»J

The melre wire AB has a resistance of 5.0 QO and the cell has an emf. of 2 V. If 2
balance is obtained 0.3 m along AB when measuring a thermocouple e.m.f. of 6 mV,
what is the value of the resistance R?

A 95 Q) B 195 Q C 4850 D 8995 0

A torch light bulb takes a current of 0.2 A from a 1.5 V supply for 3 minutes. How much
electrical energy and power is used?

energy power
A 034 54 W
B 09J 75W
c 7.5 0.9W
D 54 J 03w

GESS 4EXP PHY P1 PRELIM2 15 TYL

Need a home tutor? Visit smiletutor.sg



12

34 The diagram shows an old vacuum cleaner with plastic wheels and a metal case.

What is the effect of using the plug wired this way?

A Thefuse in the plug blows.

B  The metal case becomes live.

C  The vacuum cleaner catches fire.
D

The vacuum cleaner does not work.
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35 A piece of steel can be magnetised by stroking it with a magnet.

magnet

When the magnet is moved in the direction shown, which poles are produced at X and

atY?
X Y
A North North
B South North
Cc North South
D South South

368  What correctly describes the field produced in the region surrounding a solenoid that
carries a current?

A region where electric charges gain energy.
A region where magnetic poles experience a force.

A region where magnetic poles gain energy.

o o o Pr

A region where stationary electric charges experience a force.

37 Each diagram is a cross-section through two parallel current-carrying conductors. In
both conductors, the current direction is into the plane of the paper. Which diagram
shows the forces aon the fwo conductors?

A QR R B X

c % ? D % é’
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38 The diagram shows a beam of electrans moving info a magnetic field. The direction of
the magnetic field is into the paper,

X X X X X X
X X X X X X L fiold
magnetic fie
e_ﬁ" X X X X X X intopaper
direction of
electrons % X X X X X
X X X X X X

As the electron beam passes through the field, in which direction will the electron beam
be deflected?

A downwards B into the paper C out of the paper D upwards

39 The graph shows the output of an a.c. generator. The coil in the generator rotates 20
times in one second.

cutput/V
+2-

+1-

1 .
time/s
0 10

Which graph shows the output when the coil rotates 10 times in ane second?

A output/v B output/V
12+ +27
"NANAN
0 ' time /s 0 i time /s
05 D10 v \/bo%i/ v:.m
A9 -1
2- 2-
C  outputsv D output/Vv
+2) +27

NANYA
} time/s 0 f time/s
\/o.os \/n.w Wmo
_1—

-2- -2-

[=]
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40 The secondary coil of an ideal fransformer is connected to a 20 Q resistor.

primary cojf

secondary coll

il

2d0v ~. =200 50
——— tums tums 2002
==
What is the current in the primary coil?
A Q75A B 1.3A C 30A D 12 A
END OF PAPER
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GESS Prelim 2 2015 Physics 5059/01

Question | Answer Explanation

1 A While vernier calipers can be used to measure the diameter of the
table tennis ball and the circumference can be calculated, it is not

the direct method. The most direct method would be to use
measuring tape.

2 C gradient of displacement-time graph = velocity
3 A L _Y-u vims™
t F
0.V 3 v
f
{= v-3 3
2
area under velocity-time graph 0 —-t/s
= digplacement travelled t

% (3+v) t= 150
(3+w(1§§]=mm

V2 — 3% = 600
v=25msg’

4 B Using Newlon's 2nd Law,

T thrust — weight = mass x acceleration

T (4 443 x 10%) —[(3.45 x 10°) x 10] = (3.45 x 109 x a
Ta~288ms?

5 D Action and reaction forces cannot be acting on the same body.

6 D The shortest time taken would be the expetiment which has the
least air resistance (i.e. vacuum) and the largest acceleration due to
gravity (i.e. on Earth and not on Moon).

7 c Resultant force is non-zero as the directions and magnitudes of the
three forces are different.

Clockwise moment = (14 x 1} + (16 x )

Anti-clockwise moment = (30 x )

. Resultant moment=0N m

8 B The most stable container is the one with the broadest base. Both
beaker and conical flask have the same base area but conical flask
is more stable as its top is narrower than its base.

50 x10)
2.0x1072
h=25m

=hx1000x10
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Question | Answer Explanation
10 c Liquid pressure = 76 cm Hg -~ 74 cm Hg
=2 cmHg
hx1200x 10=2x%13600x 10
h=227cm
11 D By the pnnciple of conservation of energy,
Ex at the bottom = sum of £, and E,at2.0m
= mgh + Yam?
= (0.4 x 10 x 2.0) + (% x 0.4 x 3.09)
=98J
12 D P=Fv
= (500 x 10) x 2
=10 000 W
Maximum power = 10 000 = 0.8
=12 500 W
13 B Brownian motion is the haphazard and random motion of gaseous

and liquid molecules. The particle won't be able fo move in a curvy
path for Newton's first law of motion states that an object in motion
will continue to move with constant speed in a straight line unless a
net force acts onit.

14 D At lower temperature, melecules have lesser kinetic energy and
move slower. Hence, they collide with the container walls less often.

15 A When water evaporates from the bulb of the thermometer, it takes
away thermal energy from the thermometer, thus causing the
temperature to fall.

16 B To reduce heat loss, both the insulation and the metal tank should

take a longer time to heat up. The best insulator is styrofoam and
should be used as the insulation. For the metal tank, it should be
aluminijum which is a poorer conductor of heat than copper.

17 c Radiation losses are significant only when temperature differences
between the hot body and the surroundings are large. When
moderate temperature differences are considered, convection is a
more important process of heat loss,

18 c The intemal energy of an object depends on mass, specific heat
capacity and temperature (Q = mcAd).

19 A During boiling, the intermolecular bonds are broken, thus their
separation increases. However, as there is no change in
temperature during boailing, therefore the Kinetic energy of the
molecules (and hence average speed) is constant.

20 A When water travels from shailow region to deep region, its speed
increases. The spacing between the wavefronts in the shallow
region is smaller than that in the deep region. The water waves in
the deep region bend away from the normalt.

GESS 4EXP PHY P1 PRELIMZ 15 TYL o _
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Question | Answer Explanation

21 C As the wave progresses to the right, particle at x = 12.6 cm will next
be displaced upwards.
¥

’ lL 3 ; -
VS
o B “'f‘

\
'
A Yoy
[
s %
5

22 C When light travels from an optically !ess dense medium to an
optically denser medium, it bends towards the normal, and vice
versa.

23 D All real images formed by thin converging lens are inverted.

24 D X-ray has wavelength between 10 nm and 0.1 nm. Let the

wavelength of X-ray be 1 x 10° m.

Assume the speed of X-ray = 3 x 10° m/s.

Using v= £, f= (3 x 10%) + (1 x 109)
=3x 10" Hz

25 B The loudest echo must be the first echo.

Time taken for the first echo from cliff 1 to reach Ryan
=(165x 2) + 330

=10s

Time taken for the first echo from cliff 2 to reach Ryan
=(330 x 2) - 330

=20s
Time interval between the two loudest echoes =2.0s-10s
=1.0s
26 B The louder the sound, the higher the amplitude is. The lower the
pitch of the sound, the lower the frequency is.
27 A The direction of electric field lines shows the movement of a positive

charge when placed in the electric field. Since this is a negative
charge which moves to the right, the direction of the electric field
must be to the left.

28 D For both objects to remain charged, they must be insulators.

29 A Their feet are on the same high voltage transmission line, thus there
is na potential difference between them. No current can flow through
them. However, if one foat is connected to earth and the ather is on
the high voltage transmission line, then current will be able to flow
thraugh them.
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Question | Answer Explanation
30 B p.d. across 2 Q and 1 Q resistors = p.d. across 6 Q) resistor = 3V
~p.d. across 1 O resistor = L><3
(2+1)
=1V
3
fotal current = —— +—=
@2+1) 6
=15A
) C As it is a long transmission line, there will be a considerable amount

of resistance in the transmissian line and can be represented in the
circuit diagram below,

—_—— Ty

230V~

When the heaters in X are switched off, Y and the transmission line
are connected in series.
Since Y has a higher resistance than the total resistance of X and Y,

it should have a potential difference (voltage).
2

Since P = % and the resistance of Y remains the same while the

voltage across Y is larger, the power supplied to Y also increases.

32 G When balanced, Vs =86 mV.

1
VAE = ﬁx 6
=20 mV
Ras x2
Rfofaf

VAB =

5

5+R
R=4985Q

20 x 10° = x2

33 D E= Vit

=1.5%x0.2x (3 x60)
=54J

P=Vi

x 0.2

5]
JW

[ Y

34 B As the earth wire (green and yellow) which is connected to the metal
casing is also touching the live wire (brown), it makes the metal
casing live. A user who touches the metal casing would therefore
get an electric shock.

35 C During magnetisation by stroking, the end of the magnet that
touches the object first will have the same pole.

GESS 4EXP PHY P1 PRELIMZ 15 TYL
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Question | Answer Explanation
36 B When a current passes through a solenoid, a magnetic field is
generated.
37 A Wires carrying current in the same direction will attract each other.
38 A Use Fleming's Left Hand Rule. The direction of the electron beam is

oppaosite to the direction of the current.

39 D When the generator rotates 10 times in one second, its frequency is
halved, fewer waves are generated. A lower frequency of rotation
reduces the amplitude of the output e.m.f..

40 A N, V

. . _ 60
current in secondary coil = 20

=3A
Since this is an ideal transformer, there is no power loss.
IV = Vs
Ip x 240 = 3 x 60
L,=075A
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2
Section A [60 marks]

Answer all the questions in this section.

1 A stone falls from the top of a cliff into the sea, as shown in Fig. 1.1. The speed-time
graph for the stone is shown in Fig. 1.2,

J
speed C
B
D
4} —
0 time
Fig. 1.2

(a) State how the acceleration is found from a speed-time graph.

(b) Describe how the acceleration of the stone changes between point A and point D.

.................... erten et s e e ene e s besssemsesensons [3]

(c) Explain, in terms of the forces acting, why the acceleration changes between

point A and point B.
LA L LRl L L LR L Y T E I Y R LR LR TN RN P RN TN N P NAA NA R PN NN N [3]
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For

1 {(d) Explain how Fig. 1.2 shows that the stone does not reach terminal velocity in the E"ag,’s"gm
air.

2 A ball is tied to a string and hung from the ceiling. A steady harizontal wind is blowing
against the ball. The mass of the ball is 200 g and the string makes an angle of 15 ©

with the vertical as shown in Fig. 2. Draw a scaled diagram to determine the force
acting on the ball due to the wind.

Fig. 2

force acting on the ball due to the wind =

GESS 4EXP PHY P2 PRELIMZ 15 TYL
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3 Fig. 3.1 shows a helicopter stationary in air. Vertical lift forces are produced by the front
rotor and by the back rotor.

lift from
back rotor

lift trom
front rotor 7.0m

F
3
[
1
1
1
1
1
L]
1
1
1
1
1

centre of
gravity 150kN

Fig. 3.1
The weight of the helicopter is 150 kN. Horizontal distances are marked on Fig. 3.1.

(@ (i) Describe the difference between mass and weight.

(i) Determine the mass of the helicopter. The gravitational field strength g is
10 N/Kg.

For
Examiner's
Use
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3 (b)) () Bytaking moments about point X, calculate the lift force from the front rator. | Exammers

lift force = .iavaians ervteasreareresarans (2]

(ii) Calculate the lift force from the back rotor.

1 o =P [1]

{c) The helicopter pilot adjusts the lift forces at the front and back of the helicopter.
The front of the helicopter tilts down, whilst the centre of gravity of the helicopter

stays at the same height. State how the lift forces from the rotors are adjusted to
achieve this effect.

GESS 4EXP PHY P2 PRELIM2 15 TYL . ,
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4 A stationary Quah Ting Wen starts to swim by pushing off from the side of a swimming
pool, as shown in Fig. 4.1.

Fig. 4.1

{a) State the useful energy change that occurs as Ting Wen pushes off from the side.

.................. L LR e T R L e

(b) Ting Wen has a mass of 60 kg. Calculate her kinetic energy when she is maving
at a speed of 0.80 m/s.

Kinetic energy = .ovivvmvcnciiianciininnieen [2]

{c} (i) Describe how Ting Wen does work on the water.

........ L L R L L L Ty Y T R

eeeebebereeerrete et b bRt b bab b e a s s b se et emsemeransean erevrereemseeenenee [1]

(i) State what eventually happens to the work done by Ting Wen on the water.

............ et et en st anersrsteetetereneesnseressesannns [1]
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5 Fig. 5.1 shaws the inner tube of a bicycle tyre, and a bicycle pump.

volume 150 cm?®

inner
tube -~

bicycle

piston pume
K4
'/

volume/ of air
1200 cm®
when inflated

Fig. 5.1

Each stroke of the bicycle pump pushes 150 cm?® of air at a pressure of 1.0 x 10° Pa

fraom the pump into the inner tube. The inner tube is initially deflated and has no volume.

After 10 strokes, the volume of air inside the inner tube is 1 200 cm®. The femperature
of the air remains constant.

(a) Determine the pressure of the air inside the inner tube after 10 strokes. State the
formula that you use in your calculation.

PreSSUMe = iirececrrrrrmerrrresnrannes [3]

(b) After 10 strokes, more air is pumped into the inner tube. The volume of the air
inside the inner tube remains constant, Explain, in terms of the molecules of air,
why the pressure inside the tube increases with each stroke.

............................................................................................................
L T I T Y]

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

GESS 4P PHY P2 PRELIM2 15 TYL

For
Exammer's
Use

Need a home tutor? Visit smiletutor.sg



6 (@) In an ordinary refrigerator, the freezer is at the top. State the advantage of
placing the freezer in this position.

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

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

(b) Explain why the bottom of a saucepan is usually dull and black but its sides are
often shiny and polished.

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

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

........................................................................................................ [2]
7 Fig. 7.1 gives some information about two types of lamp that can be used in a desk
light.
input electrical power /W | efficiency %
filament lamp 40 9
compact fluorescent lamp 10 40

Fig. 7.1
(a) (i) State whatis meant by efficiency.

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

(i) Determine which lamp produces the greater useful output power. Show
your warking. (11

For
Examiners
Lise
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7 {a) (iiiy The desk light is used for 600 hours per year. The cost of 1 KW h is
25 cents, Calculate the saving in cost of using the 10 W lamp for one year
rather than the 40 W lamgp.

SAVING = coveverremeanrmrirmrrinnrnnnes [3]

{(b) The filament lamp emits electromagnetic radiation with a range of wavelengths.
Fig. 7.2 shows the energy emitted per second at each wavelength.

i P
/f “\\
energy / .
emifted N\
per second / \\
/ !
/ .
/ ™
o1/
0 200 400 500 800 1000 1200 1400 1600 1800

wavelength/nm
Fig. 7.2
The wavelength of visible light is between 400 nm and 700 nm.
{) The point P on Fig. 7.2 shows the wavelength at which most energy is

emitted. State the component of the electromagnetic spectrum that
contains this wavelength.

(i) Use Fig. 7.2 to explain why the efficiency of the filament lamp is low.

nnnnnnnnnnnnn R R L N I L e N L L L L L T

LR R L e

........................................................................................... vernn [1]
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For
7 (b) (iii) The glass of the filament lamp transmits about 96 % of all radiafion with g | Fxamners

wavelength greater than 400 nm. Rilwan suggests using less absorbent Yse

glass in the filament lamp. He suggests that the efficiency of the filament
lamp will then be close to the efficiency of the fluorescent lamp. Explain
whether the suggestion is correct.

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

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

8 A perfectly lagged container of negligible heat capacity contains 80 g of water and 20 g

of ice at 0 °C. The specific heat capacity of wateris 4.2 J g™ °C™ and the specific latent
heat of fusion of ice is 336 J g™,

(a) Calculate the total amount of energy required fo melt the ice and raise the
temperature of all the water to 30 °C. (3]

(b) If the heating coil is rated at 200 W, calculate the time taken to melt the ice and
raise the femperature of all the water to 30 °C. [2]
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For
8 (a) A liquidis 45 cm deep and its refractive index is 1.25. Examiners
(i) Calculate its apparent depth when viewed from the top. [1]
(i) Calculate the critical angle of the liquid. 1]

(1)) The speed of light in airis 3.0 x 10° m ™. Calculate the speed of light in the

liquid. (1]
(b) Draw two rays on Fig. 9.1 to [ocate the image. Label the image as /. [3]
convex lens
&
ohiect

1 T 1

3 ]

F F

\

Fig. 9.1

State all the three characteristics of the image formed by the thin converging lens
as shown in Fig. 9.1.
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Section B [30 marks]

Answer all the questions from this section.
Answer only one of the two alternative questions in Question 12.

10 Jade wanted fo build a temperature probe so she set up the circuit as shown in
Fig. 10.1.

2.0V

—LZF

Fig. 10.1

0.10kQ2

The battery has e.m.f. 9.0 V and negligible internal resistance and the voltmeter has
infinite resistance. The calibration curve for the thermistor is shown in Fig. 10.2.

resistance
1 kQ

4.0

3.0 .

2.0 .

1.0

0.0
0 5 i0 15 20 25 30 35 40
Temperature / °C

Fig. 10.2

Examiner's
Use
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For
10 Joey decided to modify the temperature probe designed by Jade in Fig. 10.1 and set | Examiners
up the circuit shown in Fig. 10.3.

She replaced the battery with an a.c. supply of 50 Hz which has a peak voltage 9.0 V.
The circuit also includes a diode and the voltage output Vy across the terminals M, N
are connected fo the Y-plates of a CRO.

As the same thermistor is used, the calibration curve in Fig. 10.2 is still valid.

sov
5 O AN
Y

S0 Hz
0.10 k}

fo Y-plates
of CRO

M N

— 7 l

Fig. 10.3

Before using the probe to measure temperature, Joey investigated theoretically the
results. A spreadsheet is used to make the calculations below.

She inputs: the temperature (7),
the corresponding resistance (Ry) of the thermistor,
the resistance (R) of the fixed resistor and

the peak voltage (Vp) of the supply.

Temperature I.Qesi_s't.anc;e ;I‘ F.lp;s;st-ar;ce o; ;ea;( voh;g_;em :;.:::Iﬂfn}: -\;'o[lage -
of ithermistor themnistor fixed resistor of supply thernzlglur oulput o CRC
T1°C Ry/kQ RIKQ VelV 1/ mA Vo/V
0 3.90 0.10 9.0 2.3 0.23
b 3.15 0.10 9.0 2.8 0.28
10 2.60 0.10 9.0 3.3 0.33
15 2.15 0.10 2.0 4.0 0.40
20 1.75 0.10 8.0 4.9 0.49
25 1.50 0.10 9.0 5.6 0.56
30 1.25 0.10 9.0 6.7 0.67
35 1.10 0.10 8.0 7.5 0.75
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10 (a) How are the values in column B obtained?

(b) Giving an example in each case, explain how the calculations are performed to
find

(i) the current values in column E, and

....................... Cert st enas e sa e na sreeenersreanensananenrnneensnnsnsarnnesenense [3]

(ii) the voltage output values in column F.

(e) Joey dipped the probe into water at 15 °C and the output voltage is connected to
the CRO. The time base of the CRO is 5.0 ms em™ and the Y-sensitivity is
0.20 V cm™. Draw and explain the shape of trace seen on the CRO screen in

Fig. 10.4. 4
1 cm
<
¢1cm llllllllllllllllll SF AR FAF I PR NS I F IR R &

Fig10.4 e N S

For
Exammer's
Use
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15

Fig.11.1 shows how the currents in a lamp L and in a wire W vary with the potential
difference (p.d.) applied.

(@)

(b)

25 r
|1
I
2.0 z ass
current/A H T
1.5
1.0 TH
LR Wi
0.5 et
0.0 :
1§ 5 10 15
' potential differencesV
Fig. 11.1

Describe how the resistance of lamp L varies as the p.d. increases.

------------------------------------------------------------------------------------------------------------

Fig. 11.2 shows the lamp and the wire connected in series. The current is 0.8 A.
08A L w
o _"_® C

O -i—

to supply

Fig. 11.2

(i) Use the graph to defermine the p.d. of the supply.

(i) Calculate the resistance of the lamp L in the circuit shown in Fig. 11.2.

resistance = ...ccccecivereerenvernemenens 2]

GESS 4EXP PHY P2 PRELIM2 15 TYL

For
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For

11 (c) Fig. 11.3 shows the lamp and the wire connected in parallel. A pd. of 12 V is | Examiners

connected across them.

iUse

Fig. 11.3

(i) Use the graph to determine the current I, in the wire W.

(ii} Use the graph to determine the current 7 in the circuit.

(iii) Calculate the resistance of the wire W.

(iv) Calculate combined resistance of the lamp and wire in the parallel circuit of

Fig.11.3.

GESS 4EXP PHY P2 PRELIM2 15 TYL

CUMTENT = Louiviiiriisiensiraencereans (1]

CUITENt = vt ccecreniane [2)

resistance = .o [1

resistance = ...oiveres vearrasrerennarans 11
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For

12 EITHER Examiners

Use

(@) Fig. 12.1 shows a d.c. motor. Fig. 12.2 shows how the moment acting on the coil
depends on time.

magnet moment
split-ring commutator
carbon brush

Fig. 12.1 Fig. 12.2
The ¢oil is horizontal, as shown in Fig. 12.1.

() Bxplain why the coil turns when the switch is closed.

(i) Explain why the coil continues to turn in the same direction when it has
turned 180 °.

.....................................................................................................
-----------------------------------------------------------------------------------------------------

(ki) On Fig. 12.2, mark with a letter H one time when the coil is horizontal.  [1]

(iv) The e.m.f. of the battery is increased. State two changes that this causes to
Fig. 12.2.

GESS 4EXP PHY P2 PRELIMZ 15 TYL o _
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For
12 (b) Fig. 12.3 shows a setup to illustrate how the wind power can be used to generate E’“’{}’s’ge"s
electricity When the wind blows, the blades of the generator turn, causing the
magnet to turn.

() Explain how electricity can be generated when the blades turn.

(i) State one advantage of a rotating magnet generator over a rotating coil
generator.

GESS 4EXP PHY P2 PRELIM2 16 TYL Need a home tutor? Visit smiletutor.sg
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(a)
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For
Examiners
Use

Fig. 12.4 shows a beam of positively charge parficles passing between the poles
of a powerful U-shaped electromagnet.

beam of positively
charged particles 1%

screen

Fig. 12.4

(i) State the polarity of the magnetat X and Y.
............................................ I I |

{ii) State the material that the magnet can be made of and explain your answer.

(iii} Explain why the power supply must be a direct current and show the
direction of the current in Fig. 12.4.

(iv) Suggest two ways fo increase the distance through which the beam is
deflected.

--------------------------------------------------------------------- AN ANARINNd i PSRN AN NEE
L L Ny T T T T T T T T T T

AR A A R AN N AR IR AR AR N A A NP PN U I N I ANN NN NN NN I NN AN A A AR RAA T AN

ateteerasaet et e ettt st eaenaen cerereratserseasareseart s b et sre bt s tnees 2]
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For
12 (b) The generators at a power plant produce a voltage of 25 000 V. For long distance E"‘*‘S’S’ge" s
transmission, on overhead power lines, this is stepped up to 480 000 V. It is later
stepped down to 240 V for domestic use.

(i) Explain why the voltage is stepped up for lang distance transmission.

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

(ii) Calculate the ratio of the number of turns in the primary coil to the number
of turns in the secondary coil for the transformer used to step down the
powaer for domestic use. [1]

END OF PAPER
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Section A [50 marks] . Fo;er_
Xarmi s

Answer all the questions in this section, vee

1 A stone falis from the top of a cliff into the sea, as shown in Fig. 1.1. The speed-time
graph for the stone is shown in Fig. 1.2.

T 4
s d C
cliff spee
falling *.stn:meaN
D
0 —
0 time
Fig. 1.1 Fig. 1.2

(@) State how the acceleration is found from a speed-fime graph.

The acceleration is the gradient of the speed-time graph. [B1]

(b} Describe how the acceleration of the stone changes between point A and point D.

From A to C, the acceleration of the stone decreases as the gradient of the
graph decreases. [B1] From C to D, the acceleration of the stone is negative
and constant. [B1] The constant deceleration in CD is greater than the
decreasing acceleration in AC. [B1]

(c) Explain, in terms of the forces acting, why the acceleration changes between
point A and point B,

When the stone is_falling, its weight is acting downwards while air
resistance acts against it. [B1]) As the stone’s speed increases from A to B,
there is also increasing upward air resistance. [B1] Since the stone's welght
remains the same, the resultant downward force is reduced, thus resulting
in decreasing acceleration. [B1]

(d) Explain how Fig. 1.2 shows that the stone does not reach terminal velocity in the
air.

The stone hits the water at C. From the graph, the stone does not have a

constant velocity from A to C,thus showing that the stone does not reach
the terminal velocity in the air. [B1]
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2 A ball is tied to a string and hung from the ceiling. A steady horizontal wind is blowing tise

against the ball. The mass of the ball is 200 g and the string makes an angle of 15 °
with the vertical. Draw a scaled diagram tc determine the force acting on the ball due to
the wind.

Let 1 cm represent 0.2 N.
force due to wind

i
~

tension

weight of ball |
2N

A

force acting on the ball due to the wind = 0,64 + 0.02 N [B1]

[B1] for drawing the weight of the ball { to scale
[B1] for drawing the enclosed right-angled triangle to scale

GESS 4EXP PHY P2 PRELIMZ 15 TYL. . _
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For
3  Fig. 3.1 shows a helicopter stationary in air. Vertical lift forces are produced by the front E’“’L‘}‘;ge" s
rotor and by the back rotor.
J it from
back rotor
Jift from +
front rotor 7.0m S0m |

Fig. 3.1

The weight of the helicopter is 180 kN. Horizontal distances are marked on Fig. 3.1.
(@) () Describe the difference between mass and weight.

Mass is the amount of mafter in an object but weight is the
gravitational force acting on the object. [B1]

Can also accept other differences as long as there is a comparison
between mass and weight.

(i) Determine the mass of the helicopter. The gravitational field strength g is
10 N/kg.

W=mg=>m=—v§

- !150x103!

10
=15 000 kg

mass = 15 000 kq [B1]
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3 (b) (i) By taking moments about point X, calculate the lift force from the front rotor. | Examiners

By the principle of moments,

total clockwise moments about X = total anti-clockwise moments by X
Fx(7.0+50)=(150 x 10% x 5.0 [M1]
F=62500N

[ift force = 62 500 N [A1}]

{ii) Calculate the [ift force from the back rofor.

1 lift force from the front and back rotors = weight of helicopter
1 Iift force from the back rotor + 82 500 = 150 x 10°
1 Iift force from the back rotor = 87 500 N

lift force = 87 500 N [B1]

{c} The helicopter pilot adjusts the lift forces at the front and back of the helicopter.
The front of the helicopter tilts down, whilst the centre of gravity of the helicopter
stays at the same height. State how the lift forces from the rotors are adjusted to
achieve this effect.

For the front of the helicopter to tilt down, the lift from the front rotor must
be reduced, while the [ift from the back rotor is increased to keep its centre
of gravity at the same height. [B1]

GESS 4EXP PHY P2 PRELIMZ 15 TYL
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4 A stationary Quah Ting Wen starts to swim by pushing off from the side of a swimming | Fxaminer's
pool, as shown in Fig. 4.1.

{a) State the useful energy change that occurs as Ting Wen pushes off from the side.

Chemical potential enerqy is converted to Kinetic energy. [B1]

(b) Ting Wen has a mass of 60 kg. Calculate her kinetic energy when she is moving
at a speed of 0.80 m/s.

Ek=‘ysz2

= 1% x 60 x 0.80° IM1]
=18.2J

kKinetic energy = 18.2 J [A1]

(c) (i) Describe how Ting Wen does work on the water.

She does work on the water to overcome the water resistance and to
push aside the water so that she can pass through the water. [B1]

(iiy Stale what eventually happens to the wark done by Ting Wen on the water.

The work done on the water is converted to kinetic_energy of the
water and eventually converted to thermal enerqgy of the water. [B1]
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Fig. 5.1 shows the inner tube of a bicycle tyre, and a bicycle pump.

bicycle
pumg

volume of air
1200 ¢m®
when inflated

Fig. 8.1

Each stroke of the bicycle pump pushes 150 cm?® of air at a pressure of 1.0 x 10° Pa

from the pump into the inner tube. The inner fube is inifially deflated and has no volume.

After 10 strokes, the volume of air inside the inner tube is 1 200 cm®. The temperature
of the air remains constant.

{a)

(b)

Determine the pressure of the air inside the inner tube after 10 strokes. State the
formula that you use in your calculation.

PV, =PV, [B1]
(1.0 x 105 x (10 x 150) = P, x 1 200 [M1]
P> =125 000 Pa

pressure = 125 000 Pa [A1]

After 10 strokes, more air is pumped info the inner tube. The volume of the air
inside the inner fube remains constant. Explain, in terms of the molecules of air,
why the pressure inside the tube increases with each stroke.

By pumping more air molecules into the inner tube and keeping the volume
constant, the space between the air molecules become smaller. The
number of air molecules per unit volume increases. [B1] Hence, the
frequency of molecules hitting the wall of the tube increases. The pressure
increases hecause more molecules per second hit the tyre walls. [B1]

GESS 4EXP PHY P2 PRELIM2 15 TYL

Examiner's
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6 {a) In an ordinary refrigerator, the freezer is at the top. State the advantage of E"'“'L’;‘S"’;E" 5
placing the freezer in this pasition.

The space below the freezer is cooled by convection currents of the cooled
air from the freezer. [B1]

(b) Explain why the botiom of 2 saucepan is usually dull and biack but its sides are
often shiny and polished.

The bottom of a saucepan is dull and black so as to be good absorbers of

radiation for the content in the saucepan tfo heat up quickly. [B1] The sides
of the saucepan are offen shiny and polished so as to be poor emitters of

radiation to minimise heat lost to the surroundings. [B1]

7 Fig. 7.1 gives some information about two types of lamp that can be used in a desk

light.
input electrical power /W | efficiency %
filament lamp 40 2]
compact fluorescent lamp 10 40

Fig. 7.1
(a) (i) Staie whatis meant by efficiency.

Efficiency is the ratio of the amount of useful output power to the tofal
input power. [B1]

{ii) Determine which lamp produces the greater useful output power. Show

your working. 11
output power of filament lamp = % x40
=36W
output power of compact fluorescent lamp = %x 10
=4W

Compact fluorescent lamp produces greater useful output power. [B1]

(iii) The desk light is used for 600 hours per year. The cost of 1 KW h is
25 cents. Calculate the saving in cost of using the 10 W lamp for one year
rather than the 40 W lamp.

o _fr 40 10
Saving in cost = [[1000 x soo] x so.zs] Hwoo x 500}( $0.25] M1, M1]

= $4.50

saving = $4.50 [A1]
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For
7 (b) The filament lamp emits electromagnetic radiation with a range of wavelengths. | Examiners

Fig. 7.2 shows the energy emitted per second at each wavelength.

Iy /E.\
N
energy / ™

emitted / \\
per second / \
/ ~.
/ >
/

4]
0 200 400 600 800 1000 1200 1400 1600 1800

wavelength/nm

Fig. 7.2
The wavelength of visible light is between 400 nm and 700 nm.
() The point P on Fig. 7.2 shows the wavelength at which most energy is
emitted. State the component of the electromagnetic specirum that

contains this wavelength.

infrared [B1}]

(if) Use Fig. 7.2 to explain why the efficiency of the filament lamp is low.

Much of the energy emitted by the filament lamp is in the infrared
region which is thermal energy and not useful as a lamp. [B1]

(ili} The glass of the filament lamp transmits about 86 % of all radiation with a
wavelength greater than 400 nm. Rilwan suggests using less absorbent
glass in the filament lamp. He suggests that the efficiency of the filament
lamp will then be close to the efficiency of the fluorescent lamp. Explain
whether the suggestion is correct.

The suggestion is not correct. The current efficiency of filament [amp
is 9 % which means only 9 % of the energy input is being transmitted
as visible light. Even if the glass allows for 100 % transmission of
radiation, it would not increase the efficiency to 40 % which is the
efficiency of the compact fluorescent lamp. [B1]

GESS 4EXP PHY P2 PRELIMZ 15 TYL
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For
8 A perfectly lagged container of negligible heat capacity contains 80 g of water and 20 g | Examer's

of ice at 0 °C. The specific heat capacity of water is 4.2 J g™ °C™" and the specific latent|  **°
heat of fusion of ice is 336 J g™

(a) Calculate the total amount of energy required to melt the ice and raise the
temperature of all the water to 30 °C. [3]

20 g ofice at 0 °C —» 100 g of water at 0 °C — 100 g of water at 30 °C

Total amount of energy = (20 x 336) + [(20 + 80) x 4.2 x 30] [M1, M1]
=19320J
=19 300 J [A1]

(b) 1f the heating coil is rated at 200 W, calculate the time taken to melt the ice and

raise the temperature of all the water to 30 °C. [2]
time taken = 19 320 = 200 [MA1]
=966s [A1]
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(b)
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A liquid is 45 cm deep and its refractive index is 1.25.

(i)

(ii)

(iii)

Calculate its apparent depth when viewed from the top. 1
_ realdepth
" apparent depth
apparent depth =45+ 1.25
=36cm [B1]
Calculate the critical angle of the liquid. [1]
. 1
sinc=—
n
c=531° [B1]

The spead of light in air is 3.0 x 10° m 5™, Caleulate the speed of light in the
liquid. (1]

_speed of light in air
speed of light in liquid
speed of light in liquid = (3.0 » 10%) = 1.25

=2.4x10°m s [B1]
Draw two rays on Fig. 9.1 to locate the image. Label the image as /. [3]
Tt convex lens

Fig. 9.1

[B1] for each correct light ray drawn
[B1] for drawing and labelling image (dotted fines) correctly

State all the three characteristics of the image formed by the thin converging lens
as shown in Fig. 9.1.

The image is virtual, upright and magnified. [B1]
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Section B [30 marks] Exagﬁgers

Answer all the questions from this section.
Answer only one of the two alternative questions in Question 12.

10 Jade wanted to build a temperature probe so she set up the circuit as shown in
Fig. 10.1,

9.0V
| |
K

o

0.10 kQ

Fig. 10.1

The battery has e.m.f. 8.0 V and negligible internal resistance and the voltmeter has
infinite resistance. The calibration curve for the thermistor is shown in Fig. 10.2,

resistance
1kQ

4.0 9

3.0 ]

2.0 T

0.0
Q 5 10 15 20 25 30 35 40
Temperature / °C

Fig. 10.2
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10 Joey decided to modify the temperature probe designed by Jade in Fig. 10.1 and set i

up the circuit shown in Fig. 10.3.

She replaced the battery with an a.c. supply of 50 Hz which has a peak voltage 9.0 V.
The cireuit also includes a diode and the voltage output V, across the terminals M, N
are connected o the Y-plates of a CRO.

As the same thermistor is used, the calibration curve in Fig. 10.2 is still valid.

&

2.0V

—O A O
50 Hz

0.10kQ
l to Y-plates
of CRO
M N

Fig. 10.3

Before using the probe to measure temperature, Jaey investigated thearetically the
results. A spreadsheet is used to make the calculations below.

Sheinputs: the temperature (1),

the corresponding resistance (Ry) of the thermistor,
the resistance (R) of the fixed resistor and

the peak voltage {Vp) of the supply.

Tempe.rature ] -Fé\e:sis-.tapc;e o.f Remstanceof Peak vc;l.l.ag; Agfgfgn; ;ol;age ]
of thermistor thermistor fixed resistor of supply thermistor autput to CRO
T/°C RrikQ R/kQ Vel V H mA YYAY
0 3.90 0.10 9.0 23 0.23
6] 3.15 0.10 8.0 28 0.28
10 2.60 0.10 a.0 3.3 0.33
15 2.15 0.10 8.0 4.0 0.40
20 1.75 0.10 8.0 49 0.49
25 1.50 0.10 9.0 5.6 0.56
30 1.256 0.10 9.0 6.7 0.67
35 1.10 0.10 9.0 7.5 0.75

GESS 4EXP PHY P2 PRELIM2 15 TYL
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14

How are the values in column B obtained?

They are read from the calibration curve in Fig. 10.2. [B1]

Giving an example in each case, explain how the calculations are performed to

find

(i} the current values in column E, and
Ve

R;+R

e.d. E3=D3/(B3 + C3) (B1]
The calculation is repeated down the column. [B1]

Use | = [B1]

(ii) the voltage output values in column F.

R
Use Vy = ———xV, or Vo=/xR [B1]

r+
eq. F3I=(C3/(B3+C3) *D3 _or F3I=E3*C3[B1]
The calculation is repeated down the column.

Joey dipped the probe into water at 15 °C and the output voltage is connected to
the CRO. The time base of the CRO is 5.0 ms cm™” and the Y-sensitivity is
0.20 V om™. Draw and explain the shape of trace seen on the CRO screen in

Fig. 10.4. [4]
1cm
> shape [B1]
I‘!cm
positive part the curve is shown,
/ / negative part is not shown [B1)
/ vertical height = 2 em (because
voltage = 0.40 V) [B1]
horizontal length = 4 em
(because time = 1/ 50 Hz =
0.02 s = 20 ms} [B1]

Fig.10.4

For
Examner’s
Use
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11  Fig.11.1 shows how the currents in a lamp L and in a wire W vary with the potential E"a{;ﬁg“ 5

difference (p.d.) applied.

2.5

2.0
current/A &
1.5

1.0

.
T L
| A

0.5 A

a.0

(1} 5 10 15
potential difference/V

Fig. 11.1

(a) Describe how the resistance of lamp L varies as the p.d. increases.

The curve is showing decreasing gradient which indicates an increasing
resistance as this is a 1-V graph. The resistance of lamp L increases as the
p.d. increases. [B1]

(b) Fig. 11.2 shows the lamp and the wire connected in series. The currentis 0.8 A.

08A L w
—
to supply —
O wlt
Fig. 11.2

(i) Use the graph to determine the p.d. of the supply.

When | = 0.8 A, pd. of lamp L and wire W are 1.5 V and 125 V

respectively from the graph.

Since lamp L and wire W are connected in series as shown in Fig. 11.2,

p.d. of the supply = 1.5V + 12V (MA1]
=135V

pd. = 13.5 V[A1]

(i) Calculate the resistance of the lamp L in the circuit shown in Fig. 11.2.

I [M1]

resistance = 1.88 O [A1]

GESS 4EXP PHY P2 PRELIMZ2 15 TYL
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For
11 {c) Fig. 11.3 shows the lamp and the wire connected in parallel. A p.d. of 12 V is Exagg*-’fs

connected across them.

Fig. 11.3

(i) Use the graph to determine the current I, in the wire W.
current = 0.8 A [B1]

(li) Use the graph to determine the current 1 in the circuit.
From the graph, the current in lamp L is 2.0 A.
Since lamp L and wire W are connected in parallel as shown in Fig. 11.3,

I1=08+20 [M1]
=28A

current = 2.8 A [A1]

(tii) Calculate the resistance of the wire W.

resistance = 18 Q [B1]

{iv) Calculate combined resistance of the lamp and wire in the parallel circuit of
Fig.11.3.

resistance = 4.29 Q [B1]
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Far

12  EITHER Fuamiers

{g) Fig. 12,1 shows a d.o. molor. Fig, 12,2 shows how the momeant acting on the coll
depends on time.

momet | //’\ Am; )

Fig.12.2

The coil iz horizontal, as shown in Fig. 12.1.
) Explain why the coil lurns when the swilch Is closad,

itch the circult and the cail
Since there is a current in a magnetic fiald between the magneis, a

force is produced. [B1] The 1nn:u- produced is upwards gn the left side
nd downwards on the r il turns, [B1]

(i)  Explain why the ool continuss Lo turm in the same diraction when o has
turmed 180 =

After a 150 ° rotation, the split-ring commutator reverses the di Eﬂgﬂ
of the current in the coil. [B1] This causes the force acting en the coil
to reverse dirm:hnn and ansum ihat tha t‘nr::a on the side of the coil

ta turn cnntmunuﬁl as the fnn:e on the tu gn:la uf ] n

Upwards and on the Battom side of the coil downwards, (51

{iily On Fig 12 2, mark with a lefter H one fime when the coil is horizomtal,  [21]

fivl Theemf of the batlery is increasad. State fwo changes that this causes e

Fig. 12.2.

1. Ihe maximum moment exerted will be areater (stretched
vertically), [B1]

2. The period of the wave will be shorter [compressed horizontally).
[B1]
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For
12 (b) Fig. 12.3 shows a setup to illustrate how the wind power can be used to generate Examiners
electncity. When the wind blows, the blades of the generator turn, causing the
magnet to tum.

(i)  Explain how electricity can be generated when the blades turn.

As the magnet turns, it creates a changing magnetic field, [B1] This
changing magnetic field induces an em.f. in the coil of wire and an
induced current flows in the circuit. [B1]

(i) State one advaniage of a rotating magnet generator over a rotating coil
generatar.

Slip rings and carbon brushes are not needed in a rotating magnet
generator. [B1]
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Fig. 12.4 shows a beam of positively charge particles passing between the poles
of & powerful U-shaped electromagnet.

()

(i)

(iii)

(iv)

beam of positively e

charged patticles [§EA

Fig. 12.4

State the polarity of the magnetat X and Y.

X is north pole and Y is south pole, [B1]

State the material that the magnet can be made of and explain your answer.

The maanet can be made of iron. [B1] lron is a soft magnetic material

that can be magnetised and demaanetised easily. thus it is suitable
for use as an electromagnet. [B1]

Explain why the power supply must be a direct current and show the
direction of the current in Fig. 12.4.

For the poles of the magnet fo be fixed, the supply must be a direct
current. {B1]

Suggest two ways to increase the distance through which the beam is
deflected.

Increase the current in the power supply to the electromagnet. [B1]
Increase the charge of the particles. [B1]

GESS 4EXP PHY P2 PRELIM2 15 TYL
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For
12 (b} The generators at a power plant produce a voltage of 25 000 V. For long distance | Sxeminers

U
transmission, on overhead power lines, this is stepped up to 480 000 V. It is later >
stepped down to 240 V for domestic use.

(i)  Explain why the voltage is stepped up for long distance transmission.

When power is transmitted at high voltage, the current through the
wires is low. [B1] Hence, power loss in the cables is reduced. [B1]

(i) Caleulate the ratio of the number of turns in the primary cail to the number
of turns in the secondary coil for the transformer used fo step down the
power for domestic use.

Ratio = 480 000 : 240 :
=2000:1 [B1]

END OF PAPER
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1 The diagram shows the kinetic energy — time graph of two pendulums oscillating.

F

kinetic energy / J

Which of the statements made below isfare correct?

1

B

The graph shows both pendulums swinging through 1 complete oscillation.

The pendulum P’s bob has a larger mass than pendulum Q’s.

At instantaneous time f, both pendulums are at their lowest point of their
oscillation.

Both pendulums have the same length.

3 only B 2and 3 only
1, 2 and 3 only D 2,3and4only

A water rocket is lJaunched vertically upwards. The velocity-time graph below shows

the relationship between the velocity of the rocket and time.

-1
vims
A

t —>t/s
X +\Z

Which of the following statements is/are correct?

o> N

The rocket reaches the highest posifion at instant X.
The resultant force acting on the rocket is zero at instant Y.

The rocket is still in the air at instant Z.
1 only B 3only

1 and 2 only D 2and3only
Need a home tutor? Visit smiletutor.sg
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Which of the following represents the shortest length?

A 12x10*Mm
B 1.2x10°km
C 12x10m
D

1.2 x 10" mm

A ball is dropped from the top of a ladder. It falls vertically through air and rebotnds
in a vertical path upon hitting the ground. Assuming that no energy is lost during its
impact with the ground and negligible air resistance, which of the following velocity-
time graph best describes the motion of the ball?

v / ms- v/ ms1
A A
. >
tis tls
A B
v{mst v/ ms!
A A

A 4
v

t/s t/s
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Two blocks X and Y, of masses m and 3m respectively, are accelerated along a
smooth horizontal surface by a force F applied to the block X as shown.

v
>
-5

Smoaoth horizontal surface
1 |

What is the magnitude of the force exerted by block Y on block X during this
acceleration?

A 025F B 033F C 0580F D 075F

The diagram below shows a 1 kg mass being supported by two strings, connected to
spring balances, P and Q.

Which of the following statements is carrect?

A The reading on the two spring balances will be the same.
B The reading on P will be greater than that of Q.

C  |f a3 kg mass is used, both readings will triple.

D  The sum of the two reading will be 10 N.

Two separate concrete blocks are falling freely from a building under construction.

3 kg free fali

2 kg

What is the net force acting on the 2 kg block?

A 10N B 20N C 30N D 50N
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Nichrome is an alloy that consists of 80 % Nickel and 10 % Chromium by mass. A
piece of Nickel with a mass 90 g and volume of 10 om’, is m[xed with a piece of
Chromium. The Nichrome alloy formed has a density of 8. 4 glem’.

Calculate the density of Chromium used.

A 3.0g/cm® B 53gcm’ c 7.8glcm® D 96gicm’

The diagram shows a horizontal, uniform bookshelf hinged to a vertical wall at point
O and supported by a cable, which makes an angle of 30° with the shelf.

cable

wall

tension

sheif

Given that the weight of the shelf is 10 N, what is the tension in the cable?

A 25N B 50N C 657N D 100N

A partially-inflated balloon is placed inside a bell jar. The bell jar is connected to an
air pump. The air pump is switched on and air is removed from the bell jar.

N
Sy

mtg—-v to air pump

What happens to the pressure and to the volume of the gas inside the balloon?

bell jar ~—._]
|- balloon

pressure volume
A decreases decreases
B decreases increases
C increases decreases
b Increases increases
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11 The diagram below shows a 0.5 kg toy car being pushed from the base of a slope
with an initial speed of 2.5 m/s. It is able to move a distance of 0.8 m up the slope to
its highest point 0.28 m above the ground.

highest position of
the toy car

0.8m LU

initial positonof  _-~— T __.
toy car with u
speed of 2.5 mfs \__<~~

ground

What would be the average frictional force acting on the toy car as it moves up the
slope?

A 0203N B 1.400N C 1.560N D 1850N

12 A lift of mass 1000 kg rises 50 m in 2.0 minutes. If the efficiency of the [ift is 80%,
what is the power supplied to the motor?

A 333kwW B 5.00kw C 521kw D 250 kW

13  Gas inside a cylinder is cooled slowly to a lower temperature. The pressure inside
the cylinder remains constant as the piston moves inwards.

directi f
———— datrection o
gas 4 motion

How do the speed of the particles and their rate of collisions with the cylinder and
piston compare with their initial values at the higher temperature?

average speed rate of collision
A lower reduced
B lower increased
c same same
D same reduced
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Which of the following correctly shows the changes, if any, in the potential energy
and the kinetic energy of the particles as a solid melts?

potential energy kinetic energy
A decreases increases
B decreases stays the same
c increases stays the same
D stays the same increases

The diagram below shows the cross-section of a plastic container that a
manufacturing caompany has created.

plastic cover
[ 7 and box

black = |
inner walls T——vatuum

The company claims that the container can keep food warm for a duration that
surpasses other brands of container. It offers the following explanations fo justify
their claims:

1 The plastic cover will reduce heat loss through conduction as plastic is a poor
conductor of heat.

2  The black inner walls will absorb heat from the environment o keep food warm
since black surfaces are good absorbers of heat.

3  The vacuum between the interior and exierior walls of the container will prevent
heat losses to the surroundings through conduction, convection and radiation.

Which of the statements isfare correct?

A 1only B 1andZ2only
C 2and3only D Al of the above

A tungsten wire has a resistance of 30 Q at -10 °C and 50 Q at 90 °C.
What is the working temperature of the wire if its resistance is 70 Q?

A 100°C B 170°C C 190°C D 210°C
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The graph shows the change in temperature when heat is supplied at 200 W to 1 kg
of the substance.

Temperafure / °C -

»

100 /
)

P

{T/ 50 100

Time I min

The specific latent heat of vaporisation of the substance is

A 4000Jkg B 6000 Jikg C 240000Jkg D 360000 Jkg

The diagram below shows an instantaneous position of a water wave travelling in the
direction shown.

wave direction

Which of the flowing statement is/are correct?

The particle B is momentarily at rest.

The particles A and D are vibrating in phase.

The particles C and D are vibrating at the highest speed.

All the particles in the string vibrate with same frequency:.

1 only B 4only

1 and 3 only D 1,2and3only

O > b N~
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19  The diagram below shows circular wavefronts radiating from a point source P.

wavefronts

W

The point source is then set to vibrate with a gradually decreasing frequency.

Which of the following shows the possible resulting wavefronts?

l X .
| D.

20  Which statement about the process of evaporation is NOT correct?

A A moist atmosphere decreases the rate of evaporation from a water surface.
Evaporation can cause cooling.

B
C Liquids with lower boiling points evaporate more easily.
D

The rate of evaporation increases with increased pressure.

Need a home tutor? Visit smiletutor.sg



21

22

23

10 GMS(S)/Physics/P1/Prelim2015/4E

A person stands at point X as shown in the diagram below.

L d
3
X 1 4 2
o & > -
5
-
| )
mirror

Which of the pins (1, 2, 3, 4, 5) wiil the person be able to see the image in the
mirror?

A Pins 1 and 3 only B Pins2and4 only
C Pins 2,3 and 4 only D Pins 2,4 and 5 only

A pin is placed in front of a plane mirror as shown.

F’\ o

B
-
c
A D
L ] [ ]
Where is the image of the pin?
The critical angle for a certain crystal is 41 °.
What is the speed of light in this crystal?
A 137x10°mss B 1.97x10%m/s
C 226x10°mfs D 3.00x10%m/s
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A lens forms a biurred image of an object on a screen.

lens
screen
object
How can the image be focused on the screen?
A Use a lens with a shorter focal length at the same position.
B  Move the screen away from the lens.
C Move the object closer to the lens.
D Use a brighter object at the same position.
Which ray(s) isfare correcfly drawn in the diagram below?
X
3 P
Ve
Z > \
A Ray Xonly B RayY only
C RayXandY only D RaysX,YandZ

Which of the following statements is/are NOT true about radio waves?

1  Radio waves can travel in vacuum.

2 Radio waves trave! faster than ultrasound waves.

3 Radio waves from radio are within human audible range.
4  Radio waves cannot be reflected.

A 1and4only B 2and3only
C 2and4only D 3and4only
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John attended a horse riding session at Gallop Stable at Punggol. During the ride,
the horse heard something that John could not hear. Given that the wavelength of

the sound heard by the horse is 1.1 cm, which of the following is a possible audible
frequency range of the horse?

A 10Hzto 10 000 Hz B 15 Hzto 20000 Hz
C 20Hzto20 000 Hz D 50 Hzto 35 000 Hz

The diagram below shows a sound wave with the wave direction as shown.

displacement wave direction
| Jr >

D

A & —» distance

B8

Which point, A,B,C or D, corresponds with compression of the wave?

The diagram below shows two metal spheres X and Y in contact are suspended by
insulating threads. Sphere Y is earthed.

o

A negatively charged plastic rod is held near to sphere X. What is the net charge on
Xand Y respectively?

sphere X sphere Y
A positive negative
B positive neutral
c positive positive
D neutral neutral
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Two copper wires X and Y have the same volume. Wire Y is four times as long as
wire X.

L 4L
> “+ »
X Y

What is the ratio of the resistance of wire Y to resistance of wire X?

A 4 B 8 cC 16 D 64

Three identical light bulbs are connected in parallel to a D.C. supply. Each bulb
operates at normal brightness.

—®
- ®®®

What will happen to the ammeter reading and brightness of the remaining bulbs if
one of the bulb blows?

ammeter reading bulb brightness
A increases increases
B increases unchanged
C decreases unchanged
D decreases decreases

In the given circuit, the voltmeter reads 12V. If the diode is reversed, what is the
reading of the voltmeter?

200 40 Q
e M S B
&—L )
7/ o/
A 6V B 8V C 12V D 16V
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Ben connects a fuse along the neutral wire of a fan. Which of the following
statemeni(s) is/are correct?

1  The fan will be safe to touch after the fuse blows.

2  The fan will still be connected to the high voltage source when the fuse blows.

3  There is no current passing through the neutral wire after the fuse blows.

A 2only B 1and2only

C 1and3only D 2and3only

An electrical cable contains three wires: live, neutral and earth. The cable is correctly
wired to a plug which contains a 3 A fuse. The insulation becomes damaged and
bare metal wires are exposed. Five possible events can occur.

1 A person touches the earth wire.

2 A person touches the neutral wire.

3  Anperson touches the live wire.

4  The live wire touches the neutral wire,

5 The live wire fouches the earth wire.

Which of these events can c.ause the fuse to blow?

A 1and 3 only B 2and3only
C 4and5only D 3,4and5only

The direction of a compass needle placed at one end of an unknown bar, is as
shown below. When a magnet is brought near it, the compass direction is reversed.

@x bar @

Which of the following statements is/are passible conclusion/s?

—t+—>N

1 The unknown bar is made of a material such as nickel,

2  The unknown bar is made of a material such as aluminium.
3  The unknown bar is a magnet with X as the north pole.

A 1only B 2only

C 1and2only B  1and3only
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36 Two plotting compasses and a current carrying wire are placed on a table. The
compasses are placed on either sides of the wire as shown below.

current direction

O[O

In which direction will the compass needles paint?

SIS @‘@

A

OI®  O®

c (3]

37 Twoiron bars P and Q are placed inside two solenoids as shown below.

240V
o M, o

When the solenoids are connected to an a.c power supply, P and Q will

A  repel each other.
B  attract each other.
C oscillate towards and away from each other.

D  oscillate upwards and downwards.
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The diagram below shows the circular anti-clockwise path of a charged particle in a

field. The direction of the field is out of the paper.

——————

] »
. @ L
A
A
\
L} ]
1
., L J
s
’
‘. ®
| -

lgnoring the effect of gravity, which of the following correctly describes a possible
state of charge of the particle and the nature of the field?

charge field
A negative magnetic
B positive electric
c negative electric
D positive magnetic
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39 A barmagnet is dropped through a loop of copper wire as shown.

—— bar magnet

Which of the following statement(s) isfare correct?

1

o

When the magnet approaches the copper loop, a current is induced in the loop
that flows in clockwise as seen by the observer from the top of the locp.

When the magnet moves through the copper loop, the current induced in the
copper loop sets up a magnetic field that always repel the magnet.

Heat is produced in the copper loap.

The magnet falls through the copper loop with an acceleration that is lower than
the acceleration of free fall due to gravity.

2 only B 1and2only
2 and 3 only D 3and4only

Need a home tutor? Visit smiletutor.sg



18 GMS(S)/Physics/P1/Prelim2015/4E

40 The diagram shows a metal bar swinging like a pendulum across a uniform magnetic
field. The motion induces an e.m.f. between the ends of the bar.

pivot

- magnetic field

Which graph represents this e.m.f. during one complete oscillation of the bar, starting
and finishing at P?

A B c D

e.m.f. i e.m.f.é e.m.f.} e.m.f.

\tinjr 0 Tme 0 \/ﬁmeL o time

END OF PAPER
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SECTION A
Answer all questions in this section.
Write your answers in the spaces provided on the question paper.

Fig. 1.1 shows the variation of the resultant force acting on a moving object in the
direction of motion. The object moves along a horizontal surface in a straight path.

Frat! N
A
12F------- i 1
I I
1 |
| 1
| |
| |
I I
> 7 5 > Time /s
: :
I :
I N I ) )
Fig 1.1
The object has a mass of 0.3 kg and a velocity of 6 m/s att = 0.
(a) State the object’s acceleration att=1.
acceleration= ................. ... [1]
(b) Calculate the velocity of the object at t = 4.
velocity = ...l 2]
(c) On Fig.1.2, draw the velocity-time graph of the object, showing all values
clearly.
Vims
A

'

I

f

i

1

1

1

: > Ti [3]
3 Time/s
1

1

S N Y

Fig 1.2 _ .
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A uniform plank of length 4.0 m and weight 500 N is suspended by two strings at X
and Y. A box of mass 3.5 kg is placed as shown in Fig. 2.1.

S

X box Y

: : |
| 1 4 1
| 1 4 |
i 1.0m y 1.0m
1 1 | |

Fig. 2.1
(@) On Fig. 2.1, draw arrows to represent all the farces acting an the plank. 2]

(b) The plank is balanced. Calculate the force in the string at X by taking moments
about Y.

forceat X=............... [2]

(c) Hence or otherwise, calculate the force in the string at Y.

forceatY=............... [1]
(d) An additional weight is suspended from the plank directly below point Y.

State and explain how this will affect the force in the string at X.

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

(2]
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Fig. 3.1 shows a diver worklng below the surface of a lake. The density of the water
in the lake is 1000 kg/m®, the atmospheric pressure at the surface is 1.0 x 10° Pa.

The diver inflates a balloon with air at a depth of 15 m and attaches the balloon to a
tray of objects.

(a) Calculate the total pressure acting on the balloon, at 15 m below the surface of
the lake.

PIESSUIE = L. iiiiviieeiiireaieaieiieans. [2]

(b) The diver releases the tray and the balloon, and they begin to rise. The
temperature of the air in the balloon does not change. The volume of the
balloon is 0.3 m® at 15 m depth.

Calculate the volume of the balloon when it reaches the surface.

(c) Explain, in terms of the air molecules inside the baltoon, why the air pressure in
the balloan is less at the surface.

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

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

......................................................................................................... 2]
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4  Arnold uses the steam wallpaper stripper, as shown in Fig. 4.1, to help him remove
wallpaper in his living room.

Machine Specifications

Power rating = 2.5 kW
Voltage = 240 V
Capacity = 5.0 litres

Fig. 4.1

The water in the machine is heated until it bails and produces steam. The steam
nozzle is held against the wall and the steam will soften the wallpaper, making it
easy for Arnold to scrape it off.

Given fhat:

Specific heat capacity of water = 4200 J/kg °C

Specific latent heat of vaparization of water = 2260 x 107 J/kg
One litre of water has a mass of one kilogram.

(@) Arnold fills the machine to its full capacity using tap water at 20 °C and turns on

the switch.
Calculate the time he needs to wait before the machine starts producing steam.

time = ..o (3]
(b) Armold uses the machine continuously for one hour since the time he turns on

the switch.
Calculate the mass of the water left in the machine.
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Fig. 5.1 below shows circular wavefronts produced at the centre of a circular ripple
tank.

cork A

cork B

Fig 5.1

Two corks, A and B, float on the water in the ripple tank. The distance between
successive wavefronts is 8.0 ecm. Fig. 5.2 shows how the displacement of cork A
varies with time,

+2
displacement /\ /\
{mm B n.Uso O.UOO 1.25
__2_| time/s

Fig 5.2
(a) State the displacement of cork B, when the displacement of cork A is 2 mm.

displacement=...........c.ccooeeveieannl. [1]
{(b) The diameter of the ripple tank is 80 cm.

Determine the time taken by a wavefront to travel from the centre of the tank to
the edge.

time= ....cooooviiieieeees 2]

(c) Sketch the displacement-distance graph of the wave, for one complete wave.
A

displacement -

/mm : >
distance

mm

[2]
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A ray of light from an under water laser pointer, is incident upon a spherical air
bubhble as shown in Fig. 6.1. The refractive index of water is 1.33.

air
bubble

Fig 6.1

Complete the path of the ray until it exits the air bubble, showing clearly all angles at
the boundaries. Show the workings fo calculate these angles in the space below. [3]
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Fig. 7.1 shows a positively charged sphere held with an insulating handle. When the
sphere is brought near the metal plate, the galvanometer needle deflects
momentarily.

Galvanometer _'_
¥ 4 L =
Insulating Mstal Earth
handie plate
Fig 7.1

(a) Explain clearly why there is momentary deflection in the galvanometer needle?

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

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

.......................................................................................................... [3]

(b) Suggest a method that would increase the magnitude of the deflection.
.......................................................................................................... (1]

(c) State clearly what can be observed when the positively charged sphere is
remaoved quickly.
.......................................................................................................... [1]
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Fig. 8.1 below shows a circuit connected to a battery of unknown e.m.f.

It
ll
Q
209Q
P
1.0e
s
Fig. 8.1

(a) When the swilch is opened, the ammeter reads 3.0 A.

(i) Calculate the e.m.f of the battery.

(ii} Calculate the current passing through PSR.

current =

{b) The switch is now closed.

Explain if a current will flow through QS. If yes, how much is the current.

------------------------------------------------------------------------------

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

------------------------------------------------------------------------------

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

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

............................
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If small cracks in steel pipes can be detected before they become larger, the cost of
repairing the damage can be greatly reduced. Fig. 9.1 shows a method to detect
cracks using a coil of insulated copper wire carrying a current. Iron filings are
sprinkled over the pipe and will cluster around any crack that is perpendicular to the
axis of the pipe.

insulated _ crack
copper coll

steel pipe

i
Fig. 9.1

(a) Draw on Fig. 9.1, the magnetic field lines generated by the current carrying coil
if there is no crack and state clearly the magnetic poles farmed. [2]

(b) Explain why iron filings cluster around the crack when there is a current in the
coil.

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

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

..........................................................................................................
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SECTION B
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.

Write your answers on the writing papers provided unless stated otherwise.

A 40 kg mass is initiaily at rest on a rough bench and a 20 kg mass is attached to it
via an inextensible string, as shown in Fig 10.1. The string goes aver a smooth
pulley with negligible friction.

40kg pulley

20 kg

Fig. 10.1

When the 20 kg mass is released, the masses start to move together. The friction
between the 40 kg mass and the bench is 20 N.

(a)

(b)

(c)
(d)

Using Newton’s Third Law of motion, state the action reaction pair of the weight

of the 40 kg mass. [1]
Calculate the acceleration of the masses when they start to move. {3]
Calculate the tension in the string when the masses start to move. 2]

Fig. 10.2 shows a car brake system.

slave
cylinders

brake ped master cylinder

+ -

L e || i wheed
[axle
to other .
brakes
brake dise |
Figure 10.2

The pipes between the master cylinders and the slave cylinders are filled with
incompressible brake fluid, forming a closed system. The diameter of the
master cylinder is 10 cm and that of the each slave cylinder is 20 cm.

Calculate the ratio of the master cylinder area to the slave cylinder area. [
Need a home tutor? Visit smiletutor.sg
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(e) The car requires a braking force of 4500 N on each brake disc to stop.

How much farce should be applied to the master cylinder in order to achieve
this?

The issue of haze generated from forest fire has become a yearly problem for many
countries. This is not only an expensive problem but has become a critical health
hazard for many who are exposed to its effect. Moreover the generation of
greenhouse gases from these fires has caused alarm as it will most likely further
contribute to changes in the world's climate and weather pattern. One way in which
the regional government has sought to combat this problem of forest fire is through
the use of infra-red thermal imaging. Satellites equipped with infra-red sensors are
used to detect problem spots. With this information, the local authorities are then
mobilised to put out the fire before it spreads and worsens.

Visible light is unable to pass through clouds and haze, but infra-red radiation can.

How does the infrared (IR) sensar work?

The infra-red (IR) sensors mounted on satellites detect the relative thermal energies
emitted by objects like burning trees, fields and streams. With the aid of a signal
processor, this information is converted into a colour coded visual presentation
showing regions with varying range of temperature. The IR band is often subdivided
into smaller sections, coded as shown in the table below:

Section Code NIR SWIR | MWIR LWIR FIR
Wavelength/ym (075-14 |13-3|3-8 8-15 15 - 1000

IR radiations that fall into individual sections are assigned celour codes by the signal
processor. Forest fires which are narmally detected in the range of 3 to 4.5 um and
hence falls under the MWIR section may be assigned the colour red.

Bodies of water which are cooler like rivers fall in the range of 10+ ym and as such
the LWIR section may be assigned the colour blue.

As a result, a coloured image of red for hot and blue for cold objects can be
constructed and used fo detect hot spots.

(a) Which IR radiation, MWIR or LWIR, travels at a higher speed to the sensors on
the satellites?

(b) State the IR section cede that is nearest to the electromagnetic band of visible
light.

(c) Calculate the range of the R frequencies for the MWIR section code,
{d) Deduce from the information above, if the method of IR imaging is more usefu!
in detecting exact spots of forest fire compared to a normal coloured

photograph taken from a satellite. Explain your deduction.

(e) Besides the application above, state two other applications of infra-red

[3]

[1]

[1]

[4]

2]

(2]

radiation. Need a home tutor? Visit smiletutor.sg



13 GMS(8)/Physics/P2/Prelim2015/4E

EITHER

12 Fig. 12.1 shows a flowmeter that measures the volume of oil passing through a pipe.

detector r/,.f to step-up

coil ~-. @/ fransformer

=== il flow ———— ] b———— axis

1

; |
magnets turbine wheel

L1

Fig.12.1

Twenty identical magnets are spaced equally around a turbine wheel. As oil flows,
the turbine wheel rotates about the axis as shown. The detector coil is connected to
the primary coil of a step-up transformer (Fig. 12.2) to amplify the voltage signal,
which is then displayed on a cathade ray oscilloscope,

primary coil ‘a N secondary coil
5 )
from detector coil : to C.R.O.
T P
o
Fig. 12.2

Fig. 12.3 shows the data for two different oil flow rates. Some values are missing
from the table.

oil flow rate/ | period of turbine transformer
cmist spin/s Al A VIV Axl A VoIV
156 2 1.8 6 0.8 12
30 1 1.8 0.8
Fig.12.3
(a) Explain why an alternating e.m.f. is induced in the detector coil. [3]

Need a home tutor? Visit smiletutor.sg
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(b) Sketch a graph below to show how the induced e.m.f. in the primary coil varies
with time for a flow rate of 15 cm®s.

A

induced e.m.f. /v

time /s

(c) State if the transformer is 100% efficient. Explain by showing your working
clearly.

(d) Calculate the ratio of the number of turns in the secondary coil to the number of
turns in the primary cail.

(e) Calculate the missing values for V4 and V.

Fig. 12.1 shows a simple experimental set-up to study the motion of a motor. AB and
CD are solenoids connected to a battery. F and G are connected to an external
voltage supply. The graph of the external voltage supplied is as shown in Fig. 12.2
(Positive voltage indicates that the potential of F is higher than of G).

.

. Voitage

carbon
brush —

0 1 el 3
time / min

split-ring
commutator "d
Observer

Fig. 12.1 Fig. 12.2
it is observed that the coil makes 5 rotations in one minute.
(@) Identify the magnetic poles at B and C.

(b} How would the coil PQRS turn (clockwise or anticlockwise direction) during the
first minute?

[2]

(2]

(2]
(1]

[1]

[1]

(¢) Explain how you arrived to the answer in (c). Need a home tutor? Visit smiletutor €]
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Fig. 12.3 shows the solenoids and the coil PQRS from the observer’s point of

view.

B O O c

Fig.12.3

| [
Copy Fig. 12.3 and draw the magnetic field pattern between the two solenoids.
The two circles represent PQ and RS, Indicate the direction of the current using
dot and cross notation.
State what would happen to the coil during the 1-2 minute interval. (1
State the purpose of the split-ring commutators. 1]
A longer wire of the same material and cross-sectional area as the one used in
PQRS is used to make a coil with greater number of turns. This coil is used to
replace PQRS.

State and explain what can be observed of the movement of the new coil. [2]

END CF PAPER
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SECTION A
Answer all questions in this section.
Write your answers in the spaces provided on the question paper.

1 Fig. 1.1 shows the variation of the resultant force acting on a moving object in the
direction of motion. The object moves along a horizontal surface in a straight path.

> Time /s

N
L -0

c0.9 e

Fig 1.1
The object has a mass of 0.3 kg and a velocity of 6 m/s att= 0.
(a) State the object’s acceleration att = 1.
acceleration = .0 m/s%.......c.ccceeene. [1]

(b) Calculate the velocity of the object at t = 4.
a=12/03=4m/s" [1]
(v—u)/t=a
(v—6)/2=4
v=14m/s [1]

velocity = ..................... [2]

{c) On fig.1.2, draw the velocity-time graph of the object, showing all values
clearly.

-1
Vel/ms
A

14f == n -

.

- an At -

e o k= = ——

Heh GE T T

o e Y -

> Time/s [3]

1521ine +6mis [1]
2"d line + 14 m/fs [1]
3" line+2mis [1]

Fig 1.2 Need a home tutor? Visit smiletutor.sg
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2 A uniform plank of length 4.0 m and weight 500 N is suspended by two strings at X
and Y. A box of mass 3.5 kg is placed as shown in Fig. 2.1. Take g =10 N/kg.

(a)

LS

A Y mark per armow
% box

! i |
1 v ,|, H b
'10m | , 1.0m | ’
—_n ' H

Fig. 2.1
On Fig. 2.1, draw arrows to represent all the forces acting on the plank. [2}

() The plank is balanced. Calculate the force In the siring at X by faking moments

(c)

()

about Y.
Since the plank is balanced, taking moment about ¥,
sum of clockwise moments = sum of anliclockwise moments.

Fxx3=500x1+35x2 [1]
Fe=190 N [1]

forceatX=............... [2]

Hence or otherwise, calculate the force in the string at Y,
500 + 35 = 180 + F,
Fy=345 N [1]

force at¥ = ,...ooveereen []
An additional weight is suspended from the plank directly below point Y.
State and explain how this will affect the force in the string at X_

This will not affect the force at X [1]
Tds:i:'llgmﬁﬂﬁdhﬂﬁmﬁmﬂaﬁmﬂﬂmfm&&txhﬂwmaapw
partib). [1

[21
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3 Fig. 3.1 shows a diver workmg below the surface of a lake. The density of the water
in the lake is 1000 kg/m’, the atmospheric pressure at the surface is 1.0 x 10° Pa
and the gravitational field strength is 10 N/kg.

The diver inflates a balloon with air at a depth of 15 m and attaches the balloon to a
tray of objects.

(a)

(b)

(c)

Calculate the total pressure acting on the balloon, at 15 m below the surface of
the lake.

Total pressure = 1.0 x 10° + 1000 x 10x 15 [1]
=25%x10°Pa [1]

PrESSUME = i1iveniieieiaininrarnennaeas {2]

The diver releases the fray and the balloon, and they begin to rise. The
temperature of the air in the balloon does not change. The volume of the
balloon is 0.3 m® at 15 m depth.

Calculate the velume of the balloon when it reaches the surface.

PiVyq = PaVs
25x105x03—'10x105x\/2 [1]
Vo=0.75m® [1]

Explain, in terms of the air molecules inside the balloon, why the air pressure in
the balloon is less at the surface.

As the balioon rises, its volume increases. The rate of air molecules colliding
with the wall of the balloon is lower. [1] This [eads to a lower average force
per unit area acting on the wall of the balloon, thus the pressure is reduced. [1]

[2]
Need a home tutor? Visit smiletutor.sg
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5 CMS(8)/Physics/P2/Prelim2015/4E

wallpaper in his living room.

The water in the machine is heated until it boils and produces steam. The steam
nozzle is held against the wall and the steam will soften the wallpaper, making it

Machine Specifications

Power rating = 2.5 kW
Voltage = 240 V
Capacity = 5.0 litres

Fig. 4.1

easy for Arnold to scrape it off.

Given that:

Specific heat capacity of water = 4200 J kg™ °C™"

Specific latent heat of vaporization of water = 2260 x 10% J kg™
One litre of water has a mass of one kilogram.

(@) Arnold fills the machine to its full capacity using tap water at 20 °C and turns on

(b)

the switch.

Calculate the time he needs to wait before the machine starts producing steam.

mcAB = 5 x 4200 x (100 - 20) [1]
=1.68x10°J [1]
time = energy / power = 1.68 x 10 /2.5x 10° = 672 s [1]

Arnold uses the machine continuously for one hour since the time he turns on
the switch.

Calculate the mass of the water left in the machine.
Total energy supplied 2.5 x 10° x 60 x 60 = 9.0 x 10°% J

9.0x10°J-1.68x10%J=7.32x10%J [1]

Q=mil
7.32x10° = mx 2260 x 10°
m=324kg [1]

mass left =5-324=176kg [1]

Mass = ........ocooeies
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$  Fig. 5.1 below shows circular wavefronts produced at the centre of a circular ripple
tank.

cork A

‘ cork B

Fig 5.1

Two corks, A and B, float on the water in the ripple tank. The distance between
successive wavefronts is 8.0 cm. Fig. 5.2 shows how the displacement of cork A
varies with time.

+2
displacement /—\ /\
fmm 0 D.USO O.UOO 1.35
_2_' time/s

Fig 6.2
(a) State the displacement of cork B, when the displacement of cork A is 2 mm.

displacement = ...... S2 MM e, (1]

(b) The diameter of the ripple tank is 80 cm.

Determine the time taken by a wavefront to travel from the centre of the tank to
the edge.

T=05s

v=Ffa

=1/05x8=18cmfs [1]

Distance from centrefoedge =80/2=40cm [1]

time taken =40/16=25s [1]

(c) Sketch the displacement-distance graph of the wave, for one complete wave,
A

2

displacement

/mm 0 e
Shape [1] \/ distance
21 2,-2 [1/2] fmm

80 [1/2] [2]
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A ray of light from an under water laser pointer, is incident upon a spherical air
bubble as shown in Fig. 6.1. The refractive index of water is 1.33.

water

Line + angle [1]
Line + angle [1]

bubble

Fig 6.1

Complete the path of the ray until it exits the air bubble, showing clearly all angles at (3]
the boundaries. Show the workings to calculate these angles in the space below.

(sin)/{sini)=n=1.33
r=sin™ (1.33 x sin 25)
=34.2° [1]

n = 1/(sin ¢)

c=sin" (1/1.33)
= 48.8° (optional)
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Fig. 7.1 shows a positively charged sphere held with an insulating handle. When the
sphere is brought near the metal plate, the galvanometer needle deflects
momentarily.

+ + -
Ol=0
+ + Galvanometer J_
¥+ - =
Insulating Metal Earth
handle plate
Fig 7.1

(a) Explain clearly why there is momentary deflection in the galvanometer needle?

When the sphere is brought near, electrons from the earth are atiracted fo the
sphere and flowed to the surface of the plate. [1] This flow of electrons causes
a current in the wire, deflecting the needle of the galvanometer. [1] When
sufficient electrons are concentrated at the plate, the current stops and the
defiection in the galvanometer stops. [1]

[3]

(b) Suggest a method that would increase the magnitude of the deflection.

Increase the positive charge of the sphere / Move sphere nearer to the plate [1]

[1]
(c) State clearly what can be observed when the positively charged sphere is
removed quickly.

The needle of the galvanometer deflects momentarily in the opposite direction.

[1]
(1]
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8 Fig. 8.1 below shows a circuit connected to a battery of unknown e.m.f.

Fig. 8.1

(a) When the switch is opened, the ammeter reads 3.0 A.

(b)

(i) Calculate the e.m.f of the battery.
1/Rr=16+13 [1]

Rr=2Q [1]
V=IR=3x2=6V [1]

(i) Calculate the current passing through PSR.

I=VR=63=2A [1]

curment=.....cccoviiiiiiinicinnnnn [1]
The switch is now closed.
Explain if a current will flow through QS. If yes, how much is the current.
No current flows through QS. [1]
Potentialat Q=2/86x6=2V [1/2)

Potential at S=1/3x6=2V [1/2]
Since there is no potential difference between Q and S, no current will flow. [1]

(31
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If smalt cracks in steel pipes can be detected befare they become larger, the cost of
repairing the damage can be greatly reduced. Fig. 8.1 shows a method to detect
cracks using a coil of insulated copper wire carrying a current. Iron filings are
sprinkled over the pipe and will cluster around any crack that is perpendicutar to the
axis of the pipe.

[ -insulated crack

coppet coil:

Fig. 9.1

(@) Draw on Fig. 9.1, the magnetic field lines generated by the current carrying coil
if there is no crack and state clearly the magnetic poles formed. f21

(b) Explain why iron filings cluster around the crack when there is a current in the
coil.

When a current passes {hrough the coil, a magnetic field is induced in the pipe.

1]

The edges of the crack acts like magnetic poles, attracting more iron filings. [1]

OR

The crack causes magnetic field leakage, attracting more iron fifings. [2)

(c) Explain why this method will not work on copper pipes.

Since copper is hot a magnetic material, it will not affect the magnetic field
formed with or without cracks. [1]

[1]
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’ SECTION B
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.
Write your answers on the writing papers provided unless stated otherwise.

10 A 40 kg mass is inifially at rest on a rough bench and a 20 kg mass is attached to it
via an inextensible string, as shown in Fig 10.1. The string goes over a smooth
pulley with negligible friction.

pulley

40 kg

20 kg

Fig. 10.1

When the 20 kg mass is released, the masses start to move together, The friction
between the 40 kg mass and the bench is 20 N.

(a) Using Newton's Third Law of motion, state the action reaction pair of the weight
of the 40 kg mass. [1]
The Earth pulls the 40 kg mass with a force of 400 N and the 40 kg mass pulls
the Earth with a force of 400 N in the opposite direction.

(b) Calculate the acceleration of the masses when they start to move. [3]
Fret=ma [1]
200-20=(20 + 40)a [1}
a=3mis® [1]

(c) Calculate the tension in the string when the masses start {o move. (2]
T-20=40x3 [1]
T=140N [1]

(d) Fig. 10.2 shows a car brake system.

brake pedal

i |~ wheel
laxle A
o other ;
brakes ; .
brake dise -
Figure 10.2

The pipes between the master cylinders and the slave cylinders are filled with
incompressible brake fiuid, forming a closed\systemontdeitdiamriesnsfetier.sg
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master cylinder is 10 cm and that of the each slave cylinder is 20 cm.

Calculate the ratio of the master cylinder area to the slave cylinder area.
master cylinder area . slave cylinder area
(10/2)2: (20122 =1:4 1]

{e) The carrequires a braking force of 4500 N on each brake disc to stop.

How much force should be applied to the master cylinder in order {0 achieve
thig?

force at each siave cylinder = 4500/2 = 2250 N [1]

Fa/Am = Fo/As  [1]

Fa/1 = Fo/d

Fin=2250/4=5625N [1]

The issue of haze generated from forest fire has become a yearly problem for many
countries. This is not only an expensive problem but has become a critical health
hazard for many who are exposed to its effect. Moreover the generation of
greenhouse gases from these fires has caused alarm as it will most likely further
contribute to changes in the world's climate and weather pattern. One way in which
the regional government has sought to combat this problem of forest fire is through
the use of infra-red thermal imaging. Satellites equipped with infra-red sensors are
used to detect problem spots. With this information, the local authorities are then
mobilised to put out the fire before it spreads and worsens.

Visible light is unable to pass through clouds and haze, but infra-red radiation can.

How does the infrared (IR) sensor work?

The infra-red (IR) sensors mounted on satellites detect the relative thermal energics
emitted by objects like burning trees, fields and streams. With the aid of a signal
processor, this information is converted into a colour coded visual presentation
showing regions with varying range of temperature. The IR band is often subdivided
into smaller sections, coded as shown in the table below:

Section Code NIR SWIR | MWIR LWIR FIR
Wavelength/pm | 0.75-14 |[13-3|3-8 8-15 15 -1000

IR radiations that fall into individual sections are assigned colour codes by the signal
processor. Forest fires which are normally detected in the range of 3 to 4.5 ym and
hence falls under the MWIR section may be assigned the colour red.

Bodies of water which are cooler like rivers fall in the range of 10+ um and as such
the LWIR section may be assigned the colour blue.

As a result, a coloured image of red for hot and blue for cold objects can be
constructed and used to detect hot spots.

(a) Which IR radiation, MWIR or LWIR, travels at a higher speed to the sensors on
the sateliites?
Both travel at the same speed of 3.0 x 10% m/s  [1]

[1]

[31

[1]
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State the IR section code that is nearest to the electromagnetic band of visible [1]
light.
NIR, shortest wave length. [1]
Calculate the range of the IR frequencies for the MWIR section code. (4]
For3 um,
f=3.0x10%/30x10° [1]
=10x10"Hz  [1]
For 8 pm, .
f=3.0x10%/80x10° [1]
=375x10%Hz  [1]
Range: 3.75x 10" Hz to 1.0 x 10" Hz

Deduce from the information above, if the method of IR imaging is more useful [2]
in deteciing exact spots of forest fire compared to a normal coloured
photograph taken from a satellite. Explain your deduction.

An IR image is more useful [1] than a photograph.

if clouds or haze is present, they will block out the spots [1] which are on fire,
rendering a photograph useless.

Besides the application above, state two other applications of infra-red [2]
radiation.

Heat treatment for illnesses / intruder alarm / remote control / thermometer [any

2 correct answers]

12.1 shows a flowmeter that measures the volume of oil passing through a pipe.

detector » to step-up
j =r/—f - transformer

A coil ‘~—~~_‘7_/./"

——— i i dt ey

magnets turblne wheel

Fig.12.1

Twenty identical magnets are spaced equally around a turbine wheel. As oil flows,
the turbine wheel rotates about the axis as shown. The detector coil is connected to
the primary coil of a step-up transformer (Fig. 12.2) to amplify the voltage signal,
which is then displayed on a cathode ray oscilioscope.

primary coit I secondary coil

Py

-
l ' Ty

&
from detector coil i{ to C;.LR.O.
(a) ELA @

T
.

P .Y

2l
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Fig. 12.2

Fig. 12.3 shows the data for two different oil flow rates. Some values are missing
from the table.

oil flow rate/ | period of furbine transformer
cm®s’” spin/s Al A Vil V A/ A Vo IV
15 2 1.8 ) 0.8 12
30 1 1.8 0.8
Fig. 12.3
(a) Explain why an alternating e.m.f. is induced in the detector coil. [3]

(b)

(d)

(e)

As the turbine wheel turns, the magnets move with respect to the detector coil.
When a magnet approaches the coil, the change in magnetic flux linking the
coil generates an induced e.m.f, in the coil. [1] As the same magnet leaves the
coil, it generates an induced e.m.f. of the opposite polarity. [1] The cycle

repeats with each approaching magnet, inducing an alternating e.m.f. in the
detector coil. [1]

Sketch a graph below to show how the induced e.m.f. in the primary coil varies
with time for a flow rate of 15 cm’™. 2]

A

6
induced em.f. /v
0.1 -
\—/ time/s
-8

shape and +6G, -6 [1]
0.1 for period 1]

State if the transformer is 100% efficient. Explain by showing your working
clearly. (2]
input power = 1.8 x6 = 10.8 W, output power=0.8x12=96W [1]

since output power lower than input power, efficiency is lower than 100%. [1]
Calculate the ratio of the number of tumns in the secondary coil to the number of

turns in the primary coil. [2]
VsfVp = No/Np

Ne/Np=12/6 [1]

=2:1 [1]

Calculate the missing values for V, and V. [1]

Vi=12Vand V;=24V [1]

Fig. 12.1 shows a simple experimental sef-up to study the motion of a motor. AB and
CD are solenoids connected to a battery. F and G are connected to an external
voitage supply. The graph of the external voltage supplied is as shown in Fig. 12.2
(Positive voitage indicates that the potential of F is hiﬁher than of G).

eed a home tutor? Visit smiletutor.sg
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4 Vcitage
carbon
brush >
0 ! 2 3 fime / min
split-ring d
cammutator
Observer
Fig. 12.1 ' Fig. 12.2
[t is observed that the coil makes 5 rotations in one minute.
(a) [dentify the magnetic poles at B and C. [1]
B north, C south 1]
(b) How would the coil PQRS turn (clockwise or anficlockwise direction) during the
first minute? (1]
anticlockwise [1]
(e) Explain how you arrived to the answer in (c). (2]
With the magnetic field pointing from B to C and the current moving from P to
Q, [1]
using Fleming’s Left Hand rule, where the index finger is pointing in the N-S
direction and the middle finger in the direction of the current, the thumb will
show the direction of the force, in which the coil will turn. 1]
(d) Fig. 12.3 shows the solenocids and the coil PQRS from the cbservers point of
view.
Current directions {1] |
Sh ape & arrows [1] [
COpy Fig. 12 3 and draw the magneﬂc t' eld pattern between the two SO[eﬂDIdS
The two circles represent PQ and RS. Indicate the direction of the current using 2]
dot and cross notation.
(e) State what would happen to the coil during the 1-2 minute interval. [1]
The coil will begin to change direction of rotation. [1]
() State the purpose of the split-ring commutators. [1]
The split-ring commutators reverse the direction of the current in the coil after
every half revolution. [1]
(g) A longer wire of the same material and cross-sectional area as the one used in

PQRS is used to make a coil with greater number of turns. This coil is used {o

replace PQRS.
Need a home tutor? Visit smiletutor.sg



State and explain what can be observed of the movement of the new coil.

The coil will spin faster. [1]
The turning effect of the DC motor can be increased by increasing the number
of turns of the coil [1]

OR

GMS(S)Y/Physics/P2/Prelim2015/4E

2]

There is now a longer length of current carrying conductor within the
permanent magnets’ magnetic field, causing a stronger turning eifect.

END OF PAPER
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2
1 Keith uses a micrometer screw gauge to measure the thickness of a pipe.

Diagram 1 shows the reading when it is closed without the pipe.
Diagram 2 shows the reading when it is closed with the pipe.

Diagram 1 biagram 2
B e == R Zl N
= = |
5 10 —
= [y ] 3
| I 11—
= 0 =1 25
=] 45 =
— 20

What is the thickness of the pipe?

A 10.51 mm B 10.57 mm
C 1276 mm D 12.82 mm

2 Inthe diagram, X and Y are two pendulums of different lengths, masses, sizes and materials.

30 cm 20cm v
x O
O plastic, 0.5 kg
metal, 5 kg

Which of the following statements is true?

Y will swing faster as it is shorter.

X will swing faster as it is larger in size.

Y will swing faster as it has a smaller mass.
X will swing faster as it is longer.

oQOwxr

3 An object weighs 200 N on the Earth and 12 N on an asteroid.
What is the acceleration due to gravity on the asteroid?

A 06mis? B 12m/s?
C 10m/s? D 12 m/s?

Need a home tutor? Visit smiletutor.sg
4E Physics P1 Prelminary Exam 2015 Hua Yi Secondary School



3

4 A piece of biscuit made of three ginger bread men has a density of 3.0 kg/m®.
It has been broken into three identical pieces.

What is the density of each piece?

A Qkg/m® B  1.0kg/m®
C 3.0kg/m® D 9.0kg/m’

5 Arectangular block of steel has a cylindrical hole bored through it as shown.
The density of steel is 8 g/fcm® and the mass of the block with the hole is 560 gd.

< 8 ey >
Sem
c—'i;:
2 cm N r‘:
A 4

What is the cross-sectional area of the hole?

A 50cm? B 10cm®
C 35cm® D 40cm?
6 The velocity-time graph below represents the motion of a particle along a straight line.
velocity / ms™
3
20 -
10
% T time/s
-0~
-y T EEREE R PR

Which of the following statements are true?

1 The particie's velocity is momentarily zero att=5s.

I The particle comes back to its starting point in 12 s.

il The particle is furthest away from the starting point att = 12 s.

IV The particle travels in the opposite direction betweent=5sand t=12s.

A land Il only B landIVonly
C LlandIVonly D I, 1l and [V only

Need a hom%Uétqrge\é%mt%%tpr.sg
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7 Adisplacement-lime graph of an object is as shown.

¥
4

1
I
1
. !
t

=t
L)

1

Which of the following graphs is its corresponding velocity-time graph?

A
- f
b
v
J
B !
0 *: = {
1 t ;
v
i
= 1
1
I_'_'—'_1
c 0 f,
v
1
1
1
|
D 9 h 2 -
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8 Anobject at rest experiences a force as shown in the resultant force against time graph.

F/N

&

ci-v-——.—u——
Y
[
..
L]

v
A v
i
\ 1
| 1
A l B ' ; :
| i | |
A R I t !
L ' t
v v
F3 A
!
C : D
[
A by g /:/ -
0 10 26 30 0 10 20 30

9 A box of mass 2 kg moves horizontally with a constant speed of 0.5 m/s when a force of 7 N is
applied.

What force should be applied fo the box for it to have an acceleration of 4.0 m/s??

A 10N B 70N
C B8ON D 150N
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10 A piece of card of uniform thickness is suspended freely from a horizontal pin.
Which of the points shown is its centre of gravity?

pin

11  Which of the following shows a sphere in stable equilibrium?

A B
o)

==

CD

12 The diagram shows gas trapped in the left arm of a manometer containing mercury.

SRS
A

A
RS [0
¥ palh

if the atmospheric pressure is 760 mmHg, what is the pressure of the trapped gas?
A 80 mmHg B 150 mmHg
C 630 mmHg D 910 mmHg

Need a home tutor? Visit smiletutor.sg
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13 A column of dry air is trapped by a pellet of mercury in a capillary tube. The capillary tube is held
in different positions as shown.

P
P2

4~ P3

—

SRR

/

Samle

Which of the following correctly represents the pressures P4, P; and P: of the enclosed air in the
capillary tube?

A P1=P2=P3
B Py>P;>P;
C Py>Py>Py
D P;>Py>Py

14 The diagram shows a set of five steps. A student, of mass 50 kg, runs up the steps.

30 cm

15 cm I

What is the work done by the student?

A 1125
B 3754

C 7504

D 112504

15 Aperson exerts a horizontal force of 700 N on a box that also experiences a friction force of
300 N.

If it takes 4.0 seconds to move the box 3.0 m, what is the power exerted by the person?

A 225w B 300w
C ©B&25wW D 750w
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16 ©On a spray can containing insecticide, there is a warning label stating that it is dangerous to
throw the can, even if empty, into a fire.

Why is it dangerous to throw an empty spray can into a fire?

A

B
c
D

When the can is heated, the gas molecules inside the empty can will become very hot and
explode.

When the can is heated, the gas molecules inside the empty can will expand and the
pressure within the container will buitd up until the can explodes.

When the can is heated, the gas molecules inside the empty can will move faster and the
pressure within the container will build up until the can explodes.

When the ecan is heated, the can will melt and the gas inside it will explode.

17 (Gas inside a cylinder is heated slowly to a higher temperaturse. The pressure inside the cylinder
remains constant as the piston moves oufwards.

/"\D’P
%i‘f
gasm\x’?.,.“f

molecule

7
cylinder

How do the speed of the gas molecules and their rate of collision with the piston compare with
their initial values at the lower temperature?

speed of molecules rate of collision
A greater greater
B greater reduced
C greater same
D same greater

18 A resistance thermometer was used to measure the temperature of a water bath. The readings
on the resistance thermometer are:

960 © when the junction is in pure melting ice (at standard atmospheric pressure).
1200 Q when the junction is in steam above boiling water (at standard atmospheric pressure}.
1056 €2 when the junction is in a water bath.

What is the temperature of the water bath?

A

12°C B 25°C

C 40°C b &0°C

4E Physics P1 Preliminary Exam 2015
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19 When you stand with one foot on a cement floor and the other foot on a carpet in a cold room,
the cement floor feels colder than the carpet.

Which is the most likely explanation?

A

B
C
D

Air is unable to circulate through the carpet fibres.

The cement floor is at a lower temperature than the carpet

There is a higher rate of heat transfer from the carpet to your foot than from the
cement floor to your foot.

There is a higher rate of heat transfer from your foot to the cement floor than from
your foot to the carpet.

20 Which of the following statements describes why cooling always accompanies evaporation?

oomr

The air malecules cool the liquid.

The more energetic malecules leave the liquid.

There are fewer liquid particles left in the liquid.

The molecules in the liquid absarb energy from the air.

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

temperature / °C
&

0 » time / min

Which statement is correct?

oOomx

Both liquid P and liguid Q have the same freezing point.

Liquid P has a higher specific heat capacity than liquid Q.
Liquid P has a lower specific latent heat of fusion than liquid Q.
Solid P has a higher specific heat capacity than solid Q.

22 A piece of aluminium of mass 2 kg at 700°C is placed into 2 kg of water at 20 °C until it reaches
thermal equilibrium. (specific heat capacity of aluminum = 900 J kg™ °C™, specific heat capacity
of water = 4200 J kg™ °C™, specific latent heat of vaporisation of water = 2.27 x 10° J kg™

What is the mass of water which will be vaporised at 100°C?

A
c

0.09 kg B  0.18kg
0.27 kg D 0.36kg
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23 The diagram shows water waves travelling from section X to section Y in a ripple tank.

)

The water is shallower in section Y.
The water is deeper in section Y.
The frequency is lower in section Y.
The waves move faster in section Y.

Which statement is correct?

oow>»

24 [n a ripple tank experiment, plane water waves are projected onto a screen as shown. The
vibrator vibrates at 50 times per second.

-
A

30cm

What is the wavelength and speed of the wave?

wavelength. speed
A 4.0 cm 2.0mfs
B 4.0cm 12.5 m/s
c 5.0 cm 25mfs
D 5.0 cm 10 mis

25 Waves P and Q are components of the electromagnetic spectrum. P has a longer wavelength
than Q.

Which statement about P and Q is likely to be true?

A P can travel faster in vacuum than Q.

B P isradio wave and Q is infra-red radiation.
C @ has a lower frequency than P.

D Qs ultra-violet radiation and P is X-ray.

o \fici .
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26 The frequencies of two musical notes X and Y are 256 Hz and 512 Hz respectively.
If X and Y have the same amplitude, which of the following statements is/are true?

| Y has a higher pitch than X.
} The loudness of X is larger than that of Y.
m The wavelength of Y is longer than that of X.
A . lonly B NMonly
C IlandWlonly D Il and Nl only

27 The diagram shows an observer looking at an object through a pipe with a mirror installed at its

corner.
\ mirror

eye

Which of the following shows the image seen by the observer?

; B\ GT ' [)1

28 An object is placed in front of a thin converging lens as shown.

object A
.
2 . : * *
2F F : F 2F

Which of the following has the above set-up?

A camera

B magnifying glass
C photocopier

D projector
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29 A neutral metal ball of negligible weight, suspended between two conducting charged plates,
touches the positively charged plate as shown.

metal —
ball —

+++ + + + + +
|

What will be the subsequent motion of the metal ball between the positively charged conducting
plate and the negatively charged conducting plate?

A The metal ball will remain aftracted to the positive plate.
The metal ball will be attracted to the negative plate.

B
C  The metal ball will oscillate to and fro between the conducting plales.
D The metal ball will stay at the centre of the two conducting plates.

30 A resistor with resistance R is made from a length L of resistance wire with a cross-sectional
area A. A second resistor with resistance 2R is made from a wire of the same material with a
cross-sectional area of %A.

What [ength of wire is needed for the second resistor?
A L B L
c 2L D &L

31 A circuit with three ammeters and three resistors is shown.

—O—e=

\/ —
——_'q-s D

What will happen to the readings of the three ammeters when switch S is closed?

Aq Az As
A increases increases increases
B increases becomes zero remains unchanged
c decreases increases becomes zera
D increases increases becomes zero

Need a home tutor? Visit smiletutor.sg
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32 A potential divider is connected in series with a fixed resistor as shown in the circuit.

12

v

|
‘ |

20

— 40

By adjusting the potential divider, what are the minimum and maximum readings on the

voltmeter?
minimum reading/V maximum reading /V
A 0.00 4.00
B 0.00 8.0c
C 0.00 9.00
D 4.00 12.00

33 Why can birds stand on an overhead high veltage transmission line without getting

electrocuted?

A They are not connected to Earth.

B Their feet are very good insulators.
C Their bodies have very high resistan
D

ce,

The air spaces between their feathers act as insulators.

34 Which of the following correctly shows how a water heater should be connected to the mains?

A
heater metal
casing
| &
heating
elementf
240V live c—L
neutral o
C

heater metal
 casing
L~

heating
element}

240V1ivae—L

neulral o
earth o

4E Physics P Preliminary Exam 2015

B
240V live
neutral o
D
heater metlal
/t:as ng
hoating
alement
240V live o
neutral o ;
eartho
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35 When one end of an iron rod is placed near a compass,

A any pole of the compass may point towards it.

B it is always the N-pole of the compass that points towards it
C itis always the S-pole of the compass that points fowards if.
D the compass needle will not be affected by the rod.

36 Four magnetic compasses are placed near a bar magnet as shown.

Which compass is faulty?

37 The diagram shows the screen of an electron gun. A beam of electron hits the center of the
screen initially when going into the screen.

When the south pole of a magnet is placed at the position as shown, what direction will the
beam deflect?

38 A cylindrical shaped magnet is dropped into an aluminium pipe as shown. The magnet falls
through the pipe at a slow speed.

=t
-~
i {—magnet
pipe

As the magnet falis,

A the air resistance increases and it opposes the motion of the magnet.

B similar polarity is induced in the bottom halif of the pipe and like poles repel.

C itinduces a current in the pipe and the pipe heats up, therefore there is resistance against
maotion of the magnet.

D itinduces a current in the pipe which creates a magnetic field that opposes the motion of
the magnet. :

Need a home tutor? Visit smiletutor.sg
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39 A fransformer is used to operate a 12 V lamp from a 250 V mains supply. The mains current is
0.10 A and the efficiency of the transformer is 75 %.

transformer
s
V4

200V
0.10 A

® 12V

What is the current in the lamp?

A 156A B 208A
C 278A D 3.12A

40 The diagram represents a model power line experiment set up in a school laboratory.

X Y
12V \ =& 2v
supply ke L ! lamp
input transformer output transformer
P Q

Which statement is not true?
A Transformer P is a step-up transformer.
The current decreases along the power line XY,

B
C The voltage across the power line at X is greater than the voltage across the fine at Y.
D  The lamp lights up if the power supply is a.c. but not if it is d.c.

End of Paper
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Section A [50 marks]
Answer all the questions in this section,

Fig. 1.1 shows a ship-to-ship cable, ABC, used by the navy to transfer people and goods from
one ship to another in dangerous conditions. initially, the angle of declination from each ship is
20° when a 1200 N object is suspended at the mid-point.

Fig. 1.1

(a) The tension in the cables AB and CD are the same. By using a suitable scale drawing,
determine the tension in the cable AB.

fension = ..o, [3]

(b) In very starmy weather, the sailors are always worried when they see the cable
becoming horizontal because they know from experience that this can cause the
cable to break. Such a broken cable often whips incredibly fast back to the decks of
the ships causing severe injury or death.

Explain why an almost horizontal cable is very likely to break.

......................................................................................................................
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Fig. 2.1 shows a method of [ifting water from a river. The bucket and its contents weigh 60 N
and is suspended from Q, 0.80 m from the pivot. The lever is uniform and has a weight 10 N,
A man pushes down on the lever with a vertical force F at point P, 1.2 m from the pivot.

force F .
| pivot
ever
p Y _'/ ‘/ Q
1.2m 0.80m

-—-u__h__.._-'"_"-_‘—\—-...,_..—
1 G bucket

Fig. 2.1

(a) Indicate the weight of the lever with its centre of gravity G an Fig. 2.1. (1]

(b) Calculate the force Fthat the man exerts at point P to keep the lever balanced.

force = ...oiiiiiinn. [2]

(¢} The bucket is lifted by a vertical height of 5 m at a constant speed of 3 m/s. The
gravitational field strength is 10 N/kg.

Calculate the power exerted by the man in lifting the bucket and water.

[Total: 5]
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3 Fig. 3.1 shows a solar heating system. A 3000 W boiler serves as a back-up system in the
event that the solar heating system could not provide sufficient heat.

(a)

(b)

(c)

(d)

sunlight N 7
\ .

ahsmpt:"’ polystyrenel
pane Y foam
_-1| controller

pipe f:_—@

ny
|
|

)

-4

pump

cold water
feed

State the process by which energy is fransferred

()  from the sun to the absorption panel,

................................................................................................................ 1)
(i) from the pipe to the water inside it,

................................................................................................................ [1]
Explain why polystyrene foam is used as the backing board of the absorption panel.
....................................................................................................................... 2]
State a feature of the pipe in the water tank that allows the water to be heated up faster.
....................................................................................................................... 1]
The boiler was switched on for 98 minutes to provide more heat to the water.
Calculate the cost of using the boiler at a cost of 25 cents per kWh.

cost= ..., [2)
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4 Fig. 4.1 shows the heating curve of a substance X. The amount of X used in the experiment

was 400 g. The heater used was rated at 200 W.
temperature / °C

M
300 /‘
250 . i
L
.
120 : !
E i P
o | | o
L L = min
0 1 5 10 16 18 ”
Fig. 4.1

(a) Using the kinetic theory of matter, explain why the temperature remains constant from
t=10min tot= 16 min.

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

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

(b) Calculate

(i) the amount of energy required for melting substance X,

ENergy = ...vvvvineninevnnns [2]

(ii) the specific latent heat of vaporisation for substance X.

specific latent heat of vaporisation=..................... [2]

[Total: €]
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When moving from position G to L, a ship sends pulses of ultrasonic waves at a frequency of
45 000 GHz continuously fo the bottom of the sea. The variation of the time interval, 1, between
the emission of a pulse and the reception of its reflection is shown in Fig. 5.1. The speed of
sound in water is 1350 mis.

t/s
N
0.7 )
0.6 [-T- T !
e Tt e S : |
i i i i
S S ISR SO , | s
I i ! i ; .. position of
G H [ J K L ship /m
Fig. 5.1
{a} Calculatz the depth difference between position J and L.
depth difference = ....................... 2]
(b) Calculate the wavelength of the ultrasound waves in water.
wavelength = ...l 2]

{c) State one reason why the depth of the seabed changes abruptly within a few metres from
ItoJ.

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

(d) Stat

e one other application of ultrasound,

4E Physics

[Total: 6]
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6 Fig. 6.1 shows a regular hexagonal glass piece of refractive index 1.42. The ray of light
entering the glass piece is parallel to its top surface.

Y

Fig. 6.1

(a) Calculate the critical angle of the glass.

critical angle = ......ccocevveenvenns [1]

(b} Determine the angle of refraction of the light ray when it enters the glass piece.

angle of refraction=.......cccccocvenen. [2)

{c) Coimplete Fig. 6.1 to show how the light ray continues after it meets the giass piece.
Mark all the angles of incidence and angies of refraction clearly.
Show relevant working clearly in the space below. [4]

[Total: 7}
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7  Fig. 7.1 shows two conducting spheres. Sphere B is connected to earth through a sensitive
ammeter. Sphere B is initially uncharged. Sphere A has a very large posiiive charge on it
When sphere B is brought near o sphere A, a spark jumps between the two spheres and the
ammeter needle moves rapidly up the scale and then back {o zera,

sphere A

sphere B

safety resistor
5000002

(M
insulating
stand

Fig. 7.1

{a) On Fig. 7.1, draw how the charges distribute itself on sphere B when it is brought near to
sphere A.

(b} Explain why the ammeter needle moves and returns to zero.

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

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

(¢} The current through the ammeter is 0.0012 mA.
Calculate the potential difference across the safety resistor.

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

[Total: 4]

(]
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8 Fig. 8.1 shows a circuit with 11.0 V direct current supply, three resistors and four voltmeters.

power supply

Q o -l
I
)
Y,
reading Vy
100 I,
— 1 >
300 / ; 2.00
— 3 i —
L - - LI
¥
reading V, reading Vs
N
A
reading V;
Fig. 8.1
The reading of veltmeter V,is 3.0 V.
{(a) State the readings of
iy Vg
Ve= [1]
(i) V.
Ve M
(b) Calculate the currents /> and /s,
Ir= [1]
Is= - 11
(c} Calculate the current/,.
= (1]

[Total: 5]
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10

Fig. 9.1 shows a circuit breaker with the contacts closed.

contacts

L soft
E iron bar

L = Live wire

N = Neutral wire

— electrompgnet

E = Earth wire
SN Rt N PR S i )
N i
N 0 of-d
Fig. .1
(a} State a hazard which happens in the household circuit which causes this device to be
triggered.
..................................................................................................................... M
(b) Explain how this device helps to switch off the mains supply whenever the hazard stated
in (@) occurs.
...................................................................................................................... {31
(c) State two ways of making the circuit breaker more sensitive.
...................................................................................................................... 21

tTotaI: 6]
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Section B [30 marks]
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.

10 Fig. 10.1 shows a rigid rectangular card which has a rectangular hole cut out in the centre.
Fig. 10.2 shows the setup used to measure the acceleration of the card as it falls freely to the
ground. A torchlight which is directed towards the LDR is turned on. A computer is used to
measure the potential difference across RS.

5.6 cm

5| H ,

¥

20.0cm L~
. \ Se
Yo - : — l, / f
BOem (.. o f v -
sorchlioht ™~ card falls
orchlig
Fig. 10.1 freely | O
0.0V
Fig. 10.2
Fig. 10.3 shows the graph of potential difference across RS against time.
pd./
Fy time time
interval 1 interval 2
4,00 —
0.50 -~~~ | .
l i i f » time/s
0 0.0490 0.15186 0.2784 0.3003

Fig. 10.3

(a) State what happens to the resistance of the LDR as the card falls.
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(b) Explain why the p.d, across the vanable resistor drops to 0.50 V.

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

(c) Explain why time interval 1 is longer than time interval 2 (as shown in Fig. 10.3) when the
rigid card falls.

[l

(d) Calculate the average acceleration of the card in cm/s%

average acceleration = ......cc.ceeeine [3]

[Total: 10]
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11 Fig. 11.1 shows a skydiver of mass 70 kg falling towards the Earth after jumping from an
aeroplane.

Fig. 11.1

At time t = 0 5, he jumps from the aeroplane. He opens his parachute 12 seconds later.
Fig. 11.2 shows the speed-time graph for the skydiver.

speed/ &0
ms™

4D

205 s

0 -
) 5 10 15 20 25 30
time /s
Fig. 11.2
(a}) Determine the resultant force of the diver att =3 s.
resuftant force = ..........ccceeeee il [3]
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(b) State the terminal velocity of the skydiver before he opens his parachute.

terminal velocity = ... [1]

(¢) Determine the distance travelled by the skydiver when his weight is equal to the air
resistance.

distance = ........oieveeennns [2]

(d) Describe the motion of the skydiver for the period betweent=12 andt= 30 s.

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

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

(e) Explain your answer in (d) in terms of forces acting on the skydiver.

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

......................................................................................................................
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12 Either

Fig. 12.1 shows an experimental trolley which uses pressure to propel it forward. The trolley
has an enclosed rectangular rigid tank filled with water and the air inside the tank is
pressurised. There is a nozzle at the bottom of the tank which allows the water to rush out
when the stopper is removed.

—— pressurised
air
f M $ 10.0 cm
nozzle 4 stopper
1 water
stopper — \ IiS0.0 cm
LS ) ."- )

perspective view side view

Fig. 12.1

The following information is provided.

initial height of the water in the tank | 30.0 cm

initial height of the air in the tank 10.0 cm

initial air pressure in the tank 2.50 x 10° Pa
cross-sectional area of the nozzle 4.00 x 10* m*
atmospheric pressure 1.00 x 10° Pa
density of water in the tank 1000 kg/m’

(a) Calculate the total pressure exerted on the stopper due to the air and water inside the
tank.

total pressure=,.......covvernrnnen
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(b} The calculated pressure in (a) is larger than the almospheric pressure.
Explain why the stopper is not forced out of the nozzle.

...................................................................................................................... 1
(c} When the stopper is removed, the water would push out of the nozzle, which causes a

forward force and propels the trolley to move forward.

Calculate the maximum ferward force due to this propulsion.

forward force = ....ovviivvivvinniinens [2]

(d) After a short period of time, the height of the water drops to 15.0 cm.

Explain the pressure changes of the air inside the tank using kinetic model of matter.

..................................................................................................................... [3]
(e} The cross-sectional area of the nozzle is enlarged.

State two changes that will occur with reference to the trolley.

...................................................................................................................... [2]

[Total;10]
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12 Or

A coil of wire wound round a soft iron core is connected to a switch and batteries in series.
A permanent magnet is suspended with its North pole near one end of the core as shown in

Fig.12.2.
I J:
permanent

/ magnet
] N
soft iron core \

Fig. 12.2

i

{a) Describe and explain what will happen to the magnet when the switch is closed.

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

(b) The switch and batteries connected to the coil are now removed and replaced by a
sensitive voltmeter. Small permanent magnets, attached to a conveyor belt, are moved
under the coil which act as a detecting device as shown in Fig.12.3.

The voltmeter records voltage pulses as the conveyor belt moves along positions A, B, C
and D af constant speed.

soft iron core

permanent
magnet

S S 3 S
P e e T e e "ot T e Tate at e et e w o e e n s " e o s s a"e " a o e e a1 ey ]
A B C D /
direction of mavement of belt conveyor belt
Fig. 12.3
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Fig. 12.4 shows the graph of volimeter reading against time, with the letters A B, € and
D corresponding 1o the positions of the belt as each magnet passes under the coil,

4 Voltage /v
A B € D
f| i (i i

U l'ur U U ﬂrr:c:.";

Fig. 12.4

(i}  Explainwhy the voltage pulses ocour,

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

(M)  Expigin why the pulse produced by each magnet has a posilive and a negative
value as it passes the col.,

...... et em ek e e e e e e e e e a e et st e e mamant e st e mmasns rmannssnsnison 2]

(iii} State one way to produce a voltage pulse of greater amplitude.
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(c) A rectangular coil can be balanced in a horizontal position when current flows through it
as shown in Fig. 12.5. The coil is pivoted at two fulcrums and connected to a d.c. power

supply. A weighing pan of 100 g mass is hung at side WX, while side YZ is placed inside
a magnetic field.

P 0.8 m t 2.4m i

N \S

|
\ ) \
I I
\ magnets to d.c. supply /we!ghmg

pan

“d
=
L 4
F 3

X

-

Fig.12.5

(i Calculate the moment produced by the weighing pan about the pivot and state the
direction of this moment.

moment= .......ccccoveevveiviennnnne. [1]

direction = ....cccceceeiivvevcnnnne. [11

(ii) Hence, state the direction of the cutrent flowing in YZ and explain how you derived
your answer.

i2
(Total: 10]

End of paper
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Paper 1 ( 40 marks }

HUA YI SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2015
SECONDARY FOUR EXPRESS
PHYSICS
ANSWER SCHEME

Qns Ans Solution
1 c zero error = +0.03 mm
thickness = 12.78 — {(+0.03) = 12.76 mm
2 A Period of pendulum is affected by length of pendulum. But independent
of mass. The shorter the length, the shorler the period, the faster the
swing.
3 A M=W/g=200N/10 Nkg™ = 20 kg
F=ma,a=F/m=12N/20 kg = 0.60 m/s*
4 c Density depends on material. The density of a material will be same no
matter how many pieces it is divided into,
5 A Density = mass / vol
Vol of block with hole = mass / density = 560/ 8 = 70 cm®
Vo! of block wfo hole =8 x 5 x 2 = 80 em®
Vol of hole = 80 — 70 = 10 em®
Cross-sectional area of hole = 10 /2 = 5.0 cm?®
6 C
7 D Gradient of s-t graph gives the value of v
Gradient was constant, then 0, then negative and decreasing, so vis
also constant, then O, then decreasing from a negative value to 0.
8 B Constant resultant force gives a constant acceleration due to ¥ = ma
Acceleration has a constant high value, followed by 0 acceleration
(constant speed), then a lower constant acceleration. The gradient of a
v-t graph gives the value of acceleraticn.
*note: Ans is not D. when acceleration is 0, it is at constant speed
instead of at rest. Reason being to be at rest from a maving mation,
object needs to slow down first. To slow down, F must be —ve, but F was
never —ve in the graph.
g D Friction = 7 N since resultant force = 0 N when at constant speed
F=ma=2x4=8N
Appliedforce=8+7=15N
10 c C.G. will shift towards the part of the abject with more mass.
11 B An object is considered to be at stable equilibrium if it can return to its
original position after being shifted.
12 D Pressure of gas = atmospheric pressure + 150 mm Hg
=760 mm Hg + 150 mm Hg = 910 mm Hg
13 B
14 B Work done =fx d
Direction of d must be same as f which is weight in this case, so we only
consider vertical distance fravelled. Distance d should be in m.
Work done = [(50 x 10) x {15 x8)] /100 = 375 J
4E Physics Mark Scheme Prefim Exam 2015 Hua Y1 Secondary Schoo!
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15 c Waork done = applied force x d
Common mistake: many often use resultant force = d
Disregarding friction which is a distractor,
P=FEt=(700x3)/4

=526W

*note: if qns asks for useful power, then we subtract friction to get
resultant force and calculate energy from there, in which the answer
would be 300 W, as 225 W of power is wasted through friction.

16 c

17 B When molecules are heated, temp increase and K.E. increases, thus
speed increases. When the piston goes outwards, volume increases but
no. of molecules stays the same. Since no. of molecules per unit volume
decreases, rate of collision decreases. However, when speed of
molecules increases, there is also an increase in rate of collision, which
we are not sure if it makes up for the decrease in rate of collision due to
larger volume. However, bearing in mind overall pressure did not
change, and that pressure due to the faster molecules hitting the walls
harder increase. The rate of collision with the walls must then decrease.

18 c 1200 Q - 960 Q = 240 Q <> represents a difference of 100 °C
1056 2-960 Q=96 _
Temp of water bath = 100 / 240 x86 =40 °C

19 D Cement is a better conductor of heat than carpet, thus it conducts heat
faster away from the feet.
20 B Energetic surface molecules escape, leaving less energetic molecules

behind in the liquid. Having less K.E. means having a lower temp which
shaws that cooling happened.

21 D Having a higher specific heat capacity means more energy is required to
change temp of object per kg, meaning more time is needed for{o
change temperature,

22 B Final temp=100°C

Energy loss by aluminium = energy gained by water
mcAT = meAT + m

{2 % 900 x 600) = (2 x 4200 x 80) + (m x 2.27 x 10°)
m = 408 000/ 2.27 x 10°= 0.18 kg

23 A Wavelength is shorter in Y. Frequency will never change once wave is
creatéd, thus speed v = fA is slower in Y. Speed of wave is slower in
shallow regions so Y is shallower than X.

24 c Freqguency = 50 Hz
Wavelength=30/6=5.0¢m
Speed v=fA= 50 x 5 =250 cm/s = 2.5 m/s

25 B All EM waves travel at the same speed in vacuum,

v = fA, with a constant v, if P has a longer A, then it will have a lower
frequency than Q. radiowaves have longer wavelength and lower
freguency than infra-red radiation.

26 A

27 D ‘

28 A The object distance is more than 2f, thus a real and diminished image
will be produced. A camera is an application than gives such an image.

28 c After making contact with each plate, the sphere will either give away
electrons (to the positive pilate) or gain electrons (from negative plate),
until it has like charges with the plates and will repel. The process

4E Physic; Mark Scheme Prelim Exam 2015 Hua Y1 Secondary School
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repeats continuously, making the sphere oscillate.
30 A Ri=pLs/ A
Li=(Ryx A}/ p
L= (2R x YaAy)ip="1:L,
31 D All the current will flow through A; (and no current flows through A;). The
circuit becomes a series circuit and total resistance of circuit decreases,
thus current in A; decreases. A, will be the same as A..
32 B
33 A
34 A The fuse and switch should be on the live wire and the earth wire should
be connected to the metal casing.
35 A The compass is a permanent magnet, so any pole of the compass would
' be atfracted to iron, a magnetic material.
36 D
37 C Magnetic field direction is towards the S pole. Current direction is out of
paper since it is opposite to electron direction. Using Fleming LH rule,
electron will deflect downwards.
38 D
39 A Pp=Vplp =250V x 010 A=25W
P:=0.75%25W="1875W
(;=18.75/12=1.56 A
40 B
Paper 2
Section A (50 marks)
guestiun Solution Marks
0.
1 | (a) | Appropriate scale [B1] (can only award if there is something drawn, not only scale 3
written)
Diagram drawn accurately with arrows and labels [M1]
Tas=Tec=1755 N [A1]
Tension Force = 1755 N
1200 N
(b) | When the cable becames horizontal, the tension force in them is much greafer 1
[B1] in order to balance with the weight of the object. This resuits in the cable
breaking.
[Total : 4]
4E Physics Mark Scheme Prelim Exam 2015 Hua Yi Secandary Schoal
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2 | (a) force F

pf‘)‘ot
fmer G
t.2m :i—F 0.20m
v
— Wy
fiver
{b) | By the principle of moment, take moment about the pivot: 2
(TONx0.2m)+ (Fx1.2m)=60Nx0.8m[M1]
F =38.3 N (to 3 sf) [A1]
{c) | Power = farce x speed ' 2
=60 Nx3mis [M1]
=180W  [A1]
._3 ST T Radie T S e e e T 1 L
{ii) | Conduction [B1] 1
(b) | Polystyrene foam is a poor conductor of heat [B1 with its trapped air}, thus it 2

reduces heat loss from the panel to the surroundings through conduction [B1].

{c)} | The pipe is long, making it have a larger surface area [B1]. 1
Alternative answer: the pipe is located at the bottom of the water tank [B1],
making canvection more effective.

(d} | Cost of using the boiler =3 kKW x 1.6 x 25 [M1] 2
=120 cents [A1]

(give M1 even if there are conversion errors)

T i T T o R RS BT T e

{Total: 7]

Dunng boi.lihg,- én-érg}' is absorbed to weaken the intermolecular forces [i31j,
thus internal potential energy increases and kinetic energy remains constant
[B1]. Since K.E. is constant, temperature is also constant.

{b) | (i} | energy=P xt 2
=200Wx (4 x60)s [M1]
=48 000 J [A1]

(i) | 200X (6 x60)=0.4x} [M1] 2
Iy = 72000/0.4
= 180 000 Jikg [A1]

[Total: 6]
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P

i

e f
TR

time difference = 0.6-02=0.4 s
2dd=y =t 2
2d=1350x0.4 [M1]
d = 54072
=270m [A1]
(b) | v="1A
1350 =4500x 10°x A [M1] 2
A=3.00x10"m  [A1]
(c) | There might be a school of fishes [B1] swimming through at that time. 1
Alternative: Debris
(d) | Checking of cracks in structures [B1] 1

Alternatives: Prenatal scanning / obtain images of fetuses

(a)

=1/
=1/1.42 1
c=448 (3shh [A1]

sine

(b)

i=120°—-90°=30" [B1]
n=sini/sinr

1.42 =sin 30/ sinr

sin r = sin 30°/ 1.42

r=206° (3sf) [A1]

(c)

Working :

i=90°--506°=39.4"

[B1]

since i < ¢, refraction occurs
n=sinr/sini

1.42 = sin r/ sin 39.4°
sin r = 1.42 sin 39.4°
r=643" (3sh

refracted ray [B1]
emergent ray [B1)

{ecf allowed)

[B1]

lack of arrows for both rays or failure to label relevant angles: -1

[Total: 7]
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7 Ea) sphere A

sphere B 1

safety resistor

msulating
stand

(b) | Left side of sphere B is negatively charged, while the right side is earthed means
that electrons move from the earth to neutralise the positive charges on the
right side of B [B1]. 2
The movement of electrons through the ammeter caused the needle to deflect.
Once the right side of B is neutralised, there is no deflection [B1) as no
electron is needed to move through B.

(c) [V=IR
=0.0012x 10° Ax50 000 Q 1
=0.060V(2s.f) [A1]
[Total: 4]
R T o R T e A S R R e T T o e R
8| (a) (l) 11.0 V [A1] 1
(i) |11.0V-3.0V=8.0V({2s.L) [A1] 1
b 2
(b) 13=—V’—- EP =1.0A {A1]
300 300
V. oV
o= —2-=—"—_=30A [A1
100 L0Q ATl
(C) I1 = '4= |2 + |3 1
=1.0+3.0A
=4.0A [Al, ecf allowed]
[Total: 5]
9 | {a)} | Shortcircuit[B1] 1

Alternative: OQverloading

(b} | The large current causes the solenoid to become a stronger electromagnet
[B1] that can attract the soft iron bar [B1] downwards. This causes the circuit to 3
become open [B1] and current no longer flows through it.

(¢} | Increase the number of turn s of coil in the electromagnet [B1] 2
Decrease the distance between the electromagnet and the soft iron bar. [B1]

Not accepted: Use soft iron core, increase current through circuit.

___ 61

T R TR Y 5 e T 7 W g f_gk‘«“} AOEEREIT 4 R e TS g P ““&@“1‘-3 S e
;“‘vy»&f‘yﬁﬁi‘:ﬂ’ & ;E-; g&xﬁ»ﬁ%&%{:\f oS A .,\.0.15;9% %‘ ’-{" }‘5",35&' 3 ”ﬁi@ygﬁ&% T éf;:’wﬂm&“ﬁ T ¥ 'ﬁ‘?

R IR ﬁﬁjgﬁ‘-

1.7%’.
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Section B (30 marks)

10

(a)

When light from torchlight is blocked by the card, the resistance of the LDR
increases [B1]. When the light is not blocked by the card and reaches the LOR,
the resistance of the LDR decreases [B1].

(b)

When ﬁbht is blocked by the card, the brightness around the LDR is low, hence
the resistance of the LDR increases. [B1]

When resistance of LDR increases, the potential difference across the LDR
also increases. [B1]

Since the variable resistor is in series with the LDR, when p.d. of LDR increases,
the p.d. across the variable resistor will decrease. [B1]

(c)

The time interval 1 is caused by the bottom of the card which reaches the LDR
level first OR time interval 2 is caused by the top of the card which it reaches
the LDR level. [B1] (Mark can be given if student somewhat makes the correct link
hetween the time intervals and the part of the card)

When the top of the card reaches the LDR level, the speed of the card is faster
[B1] due to acceleration caused by gravity, hence the shorter time in interval 2.

Initial speed = 5.0/ (0.1516 — 0.0490)
=48.733 cm/s

Final speed = 5.0/ (0.3003 —~ 0.2784)
=228.311 cm/s [M1 for both correct speeds]

Time interval = (0.3003 + 0.2784) / 2 - (0.1516 + 0.0490) / 2
={(.18905s (M1]

Average acceleration = (v-u) / t
= (228.311 —48.733)/ 0.18905
= 850 cm/s® {ic 3 5.f) [A1, ecf allowed)

EEAToRE

‘{:\ e % 2

ER =Y TR i e L e Mt . s e 3
Acceleration at 3 s = acceleration betweenDand 5 s
=(54-0)/5 [M1]

=10.8 nvs® [B1)

F=ma
= 70 kg x 10.8 m/s*
= 758 N [A1, ecf allowed]

(b)

54 mis [A]

(c)

When weight = air resistance, resultant force = 0 N and speed is constant
Distance travelled = area under graph

=54x7 [M1]

=387m [A1]
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{d} | The skydiver is undergoing decreasing deceleration [B1] fromt{=12supto 2
around t = 28 s, where he is moving at constant speed [B1] thereafter.

(e} |As the parachute was opened, the air resistance increased to be more than the| 2
weight [B1] due fo increase in surface area. The skydiver then slows down due to
resuliant force being negative. As he slows down, the air resistance decreases,
thus rate of deceleration decreases [B1]. The air resistance will decrease until it is
equal to weight, making resultant force = 0 N and he then moves at constant speed.

[Total: 10]
Bl e R R T A R R R SR R N P SRR Y O S R
12| (a) P hpg
E =0.30 x 1000 x 10 2
= 3000 Pa [M1]
total pressure = 3 000 + 250 000
=253 000 Pa (3 s.f.} [A1]
(b) | The friction between the stopper and the nozzle prevents the stopper from 1
coming off. [B1]
() |F=PA ’
= (253 000 ~ 100 000) x (4.00 x 10} [M1] 2
=61.2N (to 3s.f) [A1]
(d) | As the water level decreases, the volume of air in the tank increases. This causes 3

the no. of molecules per unit volume to decrease [B1]. The frequency of
collision hetween the air molecules and the walls of the tank decreases [B1].
This reduces the force per unit area exerted on the walls, thus reducing pressure
of the air in the tank [B1).

{e) | The forward force on the frolley is increased. [B1] 2
The frolley will be in motion for a shorter duration. [B1]

Alternative: acceleration of the frolley increases / attain a higher speed in a shorter
time

[Total: 10]

12 | (a) | When swilch is closed and current fiows in the coil, the end of the coil facing the
Or magnet becomes a North pole [B1] 2
Hence the magnet repels from the cail as like poles repel. [B1}

(b} | () | Asthe magnet moves with the conveyor belt, the cail experiences a 1
changing magnetic flux, thus inducing an emf in the coil. [B1]

(ii) | As the magnets approach the coil, the coil experiences a changing
magnetic flux that induces an emf in one direction to try to repel the 2
magnet. [B1]

As the magnets move away from the coll, the coil experiences a changing
magnetic flux, producing an emf in the opposite direction to try to
attract the magnet. [B1]
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(i)

Increase the speed of the conveyor belt [B1]

Alternatives: increase the number of turns of coil around the iron core f use
stranger permanent magnets with stronger magnetic field strength.

(c)

Moment = f x perpendicular d from pivot
=1Nx24m
=24 Nm [A1]

Direction: clockwise [B1]

(i)

Force on YZ needs to be downwards to produce an anticlockwise
moment as balance the moment of the pan. [B1]

Using Fleming’s Left Hand Rule, the current should flow from Zto Y to
produce a downward force. [B1]

[Total: 10]

End of Paper
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Maris Stella School Al STeeM .
Priliminary Examination 2

Pure Physics 2015

MCQ (Answer All Questions)

The diameter of a ball is measured using a micrometer screw
gauge. A student takes an intial zero error reading and then a
reading of the diameter. The diagrams show an enlargment of the
screw gauge readings.

zero reading diameter reading
5
mm___0 ;o mm __OLiE 0
45
u L

VWhat is the diameter of the ball?
1.42 mm
1.92 mm
1.98 mm
2.04 mm

oO0wm>

It takes 36.5 s for a pendulum to swing from X to Y and back again
twenty times.

What is the frequency of the pendulum?

A 0.274H=z
B 0548 Hz
C 1.830Hz
D 2740Hz

A stone is thrown vertically upwards with a velocity of 5.0 m/s. After
time ¢, it reaches the criginai position. Neglecting air resistance, the
time required for the ball to reach the highest position is

A 100t
B 560t
Cc 25t
D 05t
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A student throws a baseball vertically upward and then catches it. If
vertically upward is considered to be the positive direction, which
graph best represents the relationship between velocity and time for
the baseball? [Assume air resistance is negligible.]

A B
> + = +
ETy o
% ) Time % 0 Time
b p—
(o] D
+ +
-y 2
g a
30 Time 20 Time
- =

Which of the following statements conceming the motion of a body
isfare correct?

(I) A body can have zero acceleration but still in motion.

(i) A body can have zero velocity but is also accelerating.

(1) A body can have constant speed but varying velocity.

A () and (Il) only
B (1) and (ll) only
C (I) and (ill) only
D (I, (1) and (It1)

A wooden block of mass 3.0 kg moves with uniform speed when it
is pulled by a constant horizontal force of 6.0 N on a horizontal
surface. What will happen to the motion of the wooden block if the
horizontal force is increased to 12.0 N?

A Moves at a constant speed of 2.0 m/s.
B Moves at a constant speed of 4.0 m/s,
C Moves with an acceleration of 2.0 m/s2.
D Moves with an acceleration of 4.0 m/s?.
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7

A bullet of mass 0.010 kg travelling horizontally at 100 m/s is
stopped after penetrating through 0.20 m of wood. What is the
average retarding force applied to the bullet by the wood?

10N
250 N
S00N
1000 N

oo w

The graph below shows how the speed of a car varies overa 80 s
period,

Specd / m/s

A

20

15

18

5 g—

e
B 390 20 30 40 50 68 7p 80 Time /s

What is the average speed of the car?

A 325m/s
B 6.25mfs
C 725m/s
D 125m/fs

The density of a metal bar is 12.0 g cm™. When a hole of volume
1.0 cm?® is drilled info the bar, what will its density be?

A 110 gcm?
B 120gcm®
C 125gcm

D 13.0gcem™
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10 The diagram shows a balancing toy pivoted on a stand.|f the toy is
tilted slightly, it does not overbalance but returns to its original
position.

This is because the centre of gravity of the toy is

aeroplanes

(+) (o)
I'LT_H\

pivat

r weight
12T J—

between the aeroplanes.
below the pivot.

exactly at the pivot.
inside the weight.

ogow>

11 A block of mass 2.0 kq is released from rest at point P as shown in
the figure below. It is found that the block finally comes to rest at
point Q.

Length of the track PQ is 2.5 m. What is the average value of
frictional force acting on the block when it is moving from P to Q7?

20N
25N
30N
40N

ogomr
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12 A pendutum bob is released from rest at position X which is at a

13

height h above its lowest position Y and then passes through
position Z. Position Z is 0.4h above Y. Assuming air
resistance is negligible, find the ratio of the speed of the bob at
position Y to that at position 2.

1.29:
1.58 ;
1.67 :
2.50:

oom
PR N L RS

A manometer is connected to a 1000 mmHg air pressure at cne end
and the other end is ieft open as shown below. Given that the
manometer is filled with mercury, what is the pressure at point P?

1600 mmHg —p

300 mmHg
700 mmHg
1000 mmHg
1300 mmHg

oo mw>
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14 The apparatus shown is connected to a gas tap in order to measure
the pressure of the gas. The left tube coniain$ liquid P whereas the
right tube contains liquid Q. The levels in the tube were originally at

15

X.

A

B
c
D

To Gas Tap

Left Tube Right Tube

When the gas tap is furned on, liquid Q in the open limb of the right
tube rises to a higher level than liquid P in the open limb of the left
tube as shown. Why is this so?

Liguid P has a higher density than liquid Q.
The right tube has a smaller cross-sectional area than the left

tube.
There is more liquid Q in the right tube than liquid P in the left

tube.
The gas exerts a greater pressure on the right tube as it is

nearer o the gas inlet.

A ball is dropped from the top of a cliff. Which graph best represents
the relationship between the ball’s total energy and elapsed time as
the ball falls to the ground? {Assume air resistance is negligible.)

A B

Totat Energy
Total Energy

Time Time

Total Energy
Total Energy

Thwe Time
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In the Brownian motion experiment involving smoke particles in the
air, heavy particles settle quickly but very small particles remain
suspended for long periods of time. This is because

A air pressure has a greater effect on smaller particles.

B the small smoke particles have the same density as air.

C the Earth’s gravitational field has a negligible effect on very
D

small particles,

smaller particles are more easily affected by the

bombardments of the air molecules.

The height of a mercury barometer is  when the atmaospheric

pressure is 100 000 Pa.
What is the pressure at X?

A 20000Pa
B 80000Pa
C 120000 Pa
D 180000 Pa

Rl
,.,//f;;.,

7%
!

=

A piece of aluminium of mass m has a specific heat capacity of ¢. A
piece of metal Y of mass 2m has a specific heat capacity of 2¢.
Both of these metals receive the same quantity of heat and the
temperature of the metal Y rises by 10°C. By how much did the

temperature of the aluminium rise?

A 3°C

B 10°C
Cc 20°C
D 40°C
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19 The diagram shows a graph of temperature against time when

20

0.5 kg of salt is being heated.

Temperature/°C
A

90 /,
30 E

0 300

> time/s

If thermal energy is supplied to the salt at a rate of 100 W, what is

the specific latent heat of fusion of the sali?

A
B
c
D

1.4 x 10° J/kg
2.1 x 10° Jikg
8.4 x 10% J/kg
1.4 x 10° Jikg

The diagram shows a ray of light moving from plastic to air.

What is the refractive index of plastic?

oo m»P

air

plastit

0.707
0.816
1.22
1.41
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22

10

A ray of light in air is incident on a semicircular block of glass at
point P, as shown in the diagram above. OP is a radius of the
semicircle. Which of the following ray diagrams shows how the ray
will pass through the block and into the air again?

An observer looks straight through a rectangular glass block at an
object P, as shown below. How does the object appear to the
observer?

eye
q 1 -
0 900 P

Moved to the right
In its frue position
Laterally inverted
Nearer

oowr
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23 When an object is placed 20 cm from a thin converging lens, a real

24

25

image equal in size ta the object is formed. The object is then
moved 5 cm towards the lens. Which of the following describes the
new image formed?

Image Distance Image Size
A more than 20 cm magnified
B more than 20 cm diminished
Cc less than 20 cm magnified
D less than 20 cm diminished

The following diagram shows two mirrors inclined at 120 °.

An incident ray PQ, whose direction of propagation is perpendicular
to Ma, is reflected by M. What is the angle of reflection at M; ?

A 30°
B 45°
C 60°
D 75°

Which is one practical application of infra-red radiation?

Used to produce vitamin £

Used to check for flaws in metals

Used in the remote controls for various electrical apphances
Used in mobile phones :

oOmX»
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A man stands between two cliffs as shown In the diagram and claps
his hand once.

Assuming that the velocity of sound in air is 330 m/s, what will be
the time interval between the two loudest echoes?

cliff 1 chif2
165 m 110 m
. 165 m 118m
g
A 1/6s
B 113s
C 23s i
D 586s

A piece of thin card was held against the teeth of a cog wheel.
When the wheel is turned at the high speed a note is heard. How
may the pitch of this note be raised?

/ thin card in clamp

cog wheel '

Using a thicker card

Using a longer card

Pressing the card against the teeth with a greater force
Turning the wheel more quickly

oW

The diagram shows a potential divider circuit.

L1
—~
= X

L2

What happens to the brightness of lamp 1 and lamp 2 as the
contact X is moved away from point P of the potential divider?

lamp 1 lamp 2
A brighter stay the same
B brighter dimmer
C dimmer stay the same
D dimmer brighter

Need a home tutor? Visit smiletutor.sg



13

29 A transformer consists of one coil with 1200 turns and a second

30

coil, with a total of 120 turns, which can be tapped at various points
as shown.

* P
%40tums

[ e ()
240 V 1200 turns §40tm'ns

L ] :R
*20 turns

* S

> 20 tarns £

Which pair of terminals should be connected to a 12 V, 24 W lamp
for it to be lit normally?

PS
QS
RT
PT

ocOw>»

The school hall is fitted with 20 units of air-conditioner, each rated
2400 W. During the 10 days of school examination, the air-
conditioners had to be switched on twice a day and each session
lasted for 3 hours. If each unit of electricity costs 25 cents, how
much do the school have to pay to provide air-conditioning for the
students during the examination?

$36.00
$360.00
$72.00
$720.00

oOowW>
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The figure below shows an electric circuit.

Which one of the following describes the brightness of L2 in the
given circuit when the tab T of the potential divider is moved slowly
fromXto Y?

A ltis originally as bright as L4 and then dims gradually.
B It is originally half as bright as .4 and then dims gradually.
C Mts brightness increases gradually and is finally as bright as L4.

D Its brighiness increases gradually and is finally half as bright as
L.

The circuit shown below is connected to an automatic switch for the
lights in the garden. The automatic switch needs a voltage at X of
12 V or higher for the lights to be on. The lights are to come on at
sunset and the value of the fixed resistor is 400 ().

18V Oﬁ

X

\\: automatic

switch

ov ©

What must be the minimum resistance of the light-dependent
resistor in order for the lights to come on at sunset?

400 Q
800 &
1200 Q
1600

oOow>
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33 A circuit is set up as shown in the diagram below and a load is
connected to the CRO., Which is the correct waveform on the CRO
when the switch is closed?

Y

$
> 100 ©

2

:

-«»
240V ac Load Connected o CRO
]

o

D@
DE

34 Two foam balis which are wrapped with aluminium foil, suspended
from adjacent silk threads, attract each other. Which of the following
is/fare possible explanations for this scenario?

()  The magnetism is strong
(Il They are oppositely-charged.
(Ili} Only one of them is charged.

() only

(1! only

() and (I1) only
(1) and (lil) only

oO0Ow»
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An alternating voltage signal is displayed on an oscilloscope, with
the settings shown in the figure below.

4 N

V / division ms / division

Which of the following combinations gives the correct values for the
peak voltage and frequency of the signal?

Peak voltage /V | Frequency /Hz
A 10 100
B 10 250
C 20 250
D 20 1000

The figure below shows three parallel long straight wires P, Q and
R. P and Q carry currents flowing into the paper and R carries a
current flowing out of the paper.

® - ® ®

P Q R
What is the direction of the resultant force acting on Q?
A T B l C o QR

Need a home tutor? Visit smiletutor.sg



17

37 The figure below shows two uncharged metal spheres suspended
by insutating threads and separated by a plastic sheet. A positively
charged rod X is brought near them as shown.

positively charged rod X

+ + +
+ + +

™~

plastic sheet

Which of the following diagrams shows the resulting charge
distribution on the spheres?

38 The figure below shows a permanent magnet suspended from a
spring placed right on top of an electromagnet.

spring

perrnanent magnet

What will happen to the permanent magnet once the switch S is
turned on?

A The magnet is pulled downwards.

B The magnet is pushed upwards.

C The magnet is stationary.

D The magnet starts to swing from left to right.
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In the graph shown, the solid curve shows how the e.m.f. produced
by a simple generator varies with time. The dashed curve is the
output from the same generator after a modification has been made
to the generator.

203 .

e.mf/V i

timefs

~10.d

-204

Which modification was made to produce the result shown?

The area of the coil was doubled.

A split-ring commutator was added.

The number of turns in the coil was doubled.
The speed of rotation of the coil was doubled.

oom>»

When an electron enters a magnetic field, it is defiected in the

direction as shown below.
When a positively-charged particle P enters the magnetic field from

the left, it will be deflected

P i' ? magnetic field
electton
A tothetop
B to the bottom
C outof the paper