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GCE O-LEVEL PRELIMINARY EXAMINATION 2018

PHYSICS
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READ THESE INSTRUCTIONS FIRST:

Write in soft pencil.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Write your name, class number and registration number on the optical answer sheet (OAS)
provided.

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 optical
answer sheet (OAS) provided.

Read the instructions on the answer sheet very carefully.
Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

Any rough working should be done in this question paper.
The use of an approved scientific calculator is expected, where appropriate.

This question paper consists of 20 printed pages
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Pendulum A makes 20 complete oscillations in 10 s. Pendulum B makes 15 complete
oscillations in 15 s. Both pendulums were displaced by a small angle before their
oscillations.

Which of the following statements must be true?

A

B
Cc
D

Pendulum B has a shorter period than pendulum A.

The string of pendulum B is longer than that of pendulum A.

The mass of the bob of pendulum B is smaller than that of pendulum A.

The angle of swing of release for pendulum B is smaller than that of pendulum A.

A pair of vernier calipers is used to measure the thickness of a coin.

Diagram 1 shows the reading with the jaws closed. Diagram 2 shows the reading when

the jaws are closed around the coin.

Diagram 1

Diagram 2

What is the zero error and the actual thickness of the coin?

Corrected reading / cm

Zero error / cm
A -0.02
B -0.02
Cc +0.08
D +0.08

4.05

4.01

3.95

4.1
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3

A student uses a micrometer screw gauge to measure the diameter of a ball bearing.
Diagram 1 shows the zero error of the gauge and diagram 2 shows the measurement
of the diameter before it is corrected.

oo =1
=i =%
= 15 L=
i: !lfl1 T =
=0 | =120
| E*: 45 %: 15
Diagram 1 Diagram 2
What is the true diameter of the ball bearing?
A 719mm B 7.69mm Cc 7.72 mm D 7.75 mm

A sphere runs along a smooth rail from P to Q as shown.

Which of the following graphs best represents the variation of the distance d travelled
by the sphere with time t?

A d B d
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A bicycle accelerates from a speed of 2.0 m/s to 10 m/s in 8.0 s.
What is its average speed during the journey?

A 40m/s B 50m/s C 6.0 m/s D 7.0m/s

The diagram shows the graph of displacement s against time t for a body moving in a
straight line.

>t

Which of the following shows the graph of speed v against time t for this body?

L A , 8 , C y D
0 t 0 t
0 t o t |

Two metal blocks are stacked one on top of the other as shown in the diagram below.
They are dropped in vacuum, falling together freely under earth’s gravitational field.
What is the net force acting on the 3 kg metal block during the fall?

2 kg free falling

3 kg

A 10N B 20N C 30N D 40N

www.KiasuExamPaper.com
6



8 The diagram shows a gas trapped in the left arm of a manometer containing mercury.

80 mm

If the atmospheric pressure is 760 mm Hg, what is the pressure of the trapped gas?

A 80 mm Hg B 150 mm Hg C 680 mm Hg D 910 mm Hg

9 A beaker of liquid is placed under a bell jar. The pressure of the air above the liquid is
reduced and some liquid evaporates. This causes the liquid to become colder.

—— air pumped out

Bell Jar

_ Beaker

Why does the temperature of the liquid fall?

The air molecules blow away the liquid molecules.
The air molecules cool down the liquid.

The higher energy molecules leave the liquid.

o o m »

There are fewer molecules of liquid in the beaker.

www.KiasuExamPaper.com
7



10 A hydraulic lift is used to support a car of weight 9000 N.

9000 N car

I]]]]]]]]]]]IEI]]]]]]]]I[I]

Force F

Piston A —
0.05 m?

Piston B
2.0 m?

Piston A has a cross-sectional area of 0.05 m? while piston B has a cross-sectional
area of 2.0 m2. What is the force F needed to support the weight of the car?

A 225N B 450N C 900N D 3600 N

11 The outlet of a syringe is sealed and air is trapped in the syringe. The temperature of
the air is kept constant.

Why does the pressure of the air increase when the piston is pushed from X to Y?

g%
il

piston

A  The air molecules are moving faster.

B The collision between the air molecules increases.
C The forces between air molecules increases.
D

The rate of collision of the air molecules with the wall increases.
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13

14

15

A mercury-in-glass thermometer is shown. What is the temperature when the mercury
thread is at T?

100°C

F 3
¥

A 10°C B 25°C C 30 °C D 40°C

Water of mass 0.87 kg at 90 °C is poured into an insulated metal container of mass
0.50 kg at 20 °C. The final temperature of water is 86.2 °C. If the specific heat capacity
of water is 4200 J kg'K"', what is the specific heat capacity of the metal in J kg'K-?

A 360 B 380 C 420 D 480

Which statement about a fixed mass of gas is correct?

As pressure increases at constant temperature, the volume decreases.

As pressure increases at constant temperature, the volume increases.

As temperature increases at constant pressure, the volume decreases.

o o w »

As temperature increases at constant volume, the pressure decreases.

What describes the volume and shape of a gas or liquid at constant temperature?

The volume of a gas is fixed but its shape is not fixed.
The volume of a gas is not fixed and its shape is not fixed.

The volume of a liquid is fixed and its shape is fixed.

o o m »

The volume of a liquid is not fixed but its shape is fixed.
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16 Air in a closed container contains smoke, illuminated by bright light. When viewed
through microscope, bright specks of light are seen moving at random.
Which statement is correct?

17

o o w »

The random motion of the specks is faster in a vacuum.

The specks move faster when the air is at a higher temperature.

The specks seen are molecules of air in rapid random motion.

When the light is turned off, the specks slow down and stop moving.

The diagram shows four identical cans with their outside surfaces painted either dull
black or polished silver. Each can contains the same volume of water, initially at 80 °C.

After five minutes in a cool room, which can contains the hottest water?

dull black

polished silver

dull black
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18 The diagram shows a vacuum flask and an enlarged view of a section through the flask

19

wall.

m— stopper

silvering

vacuum

silvering

liquid

The main reason for the silvering is to reduce heat transfer by

A conduction only.

B conduction and convection.
C radiation only.
D

radiation and convection.

A cook makes the pudding ‘baked Alaska’.

air bubbles egg whites

ice cream
metal dish
sponge cake

The pudding is placed in a very hot oven until the top of the egg white turns brown. It is
then removed from the oven.

Why does the ice cream stay cold?

Air is a good conductor of heat and conducts the heat away from the ice cream.
Air is a poor conductor of heat and slows the heat from reaching the ice cream.

The metal dish is a good conductor of heat and conducts the heat away from the
ice cream.

D The metal dish is a poor conductor of heat and slows the heat from reaching the
ice cream.
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20 Aray of lightis incident on one side of a rectangular glass block. The angle of refraction
is 40° in the glass. The critical angle for light in glass is 42°.
Which diagram shows the path of this ray?

A B

/

40° 40°

40° 40°

21 The figure below shows the top view of an empty room with a vertical plane mirror M at
the middle. Rachel stands at point P and looks into the mirror.

rriis

wall

Which object cannot be seen by Rachel in the mirror?
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22 When an object is placed 15 cm in front of a convex lens the image is formed 30 cm
behind the lens.

object [\

- =

15 ¢cm U 30 cm

How would the size of the image and the image distance change when the object is
moved 5 cm further away from the lens?

image

Size of image Image distance
A decreases decreases
B decreases increases
C increases decreases
D increases increases

23 A point P is marked on a rope before the rope is set to oscillate. At the particular
instance shown, what is the direction of movement of the point P?

Wave direction

i)

24 |t takes 0.25 s to generate one complete wavelength in a ripple tank. The wavelength
of each wave produced is 6.0 cm. What is the speed of the wave?

A 0.0417 cm s’ B 1.5cms™ C 3.0cm s D 24.0cm s
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25 The figure shows water traveling from Section R to S in a ripple tank.

—}\\ AN

Which statement is correct?

A The frequency is higher in section S.
The water is shallower in section S.

The water is deeper in section S.

O O W

The waves move slower in section S.

26 Waves P and Q are components of the electromagnetic spectrum. P has a longer
wavelength than Q. Which of the following statements is true about P and Q?

P is radiowave and Q is infrared radiation.
P can travel faster than Q in vacuum.

Q has a lower frequency than P.

o o W »

Q is ultraviolet ray and P is X-ray.
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27 A police sounds its siren when travelling to an emergency. The siren produces two
different sounds P and Q, which are emitted alternately.

The diagram represents the sound emitted by the siren.

P P P =

Which of the two sounds P and Q is the softer and which has the lower pitch?

Softer sound | Sound of lower pitch
A P P
B P Q
Cc Q P
D Q Q

28 Compressions and rarefactions are sent out from a loudspeaker cone as it vibrates
backwards and forwards. The frequency of vibration is 50 Hz.

loudspeaker
cone

| i
/N

compression rarefaction

A compression is at point P. How much time elapses before the next rarefaction arrives
at P?

A 0.010s B 0.020s C 25s D 50s
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29 A negatively charged rod is brought near two isolated

the balls be charged?

metal balls X and Y. X is then
earthed momentarily as shown in the diagram. If the rod is then removed, how would

=== (0 (0

X | Y
A negative positive
B neutral neutral
C positive negative
D positive neutral

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 3R is made from wire of the same

material with a cross-sectional area of 0.5A.
What length of wire is needed for the second resistor?

A 2L B 15L C L
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31

The diagram shows a potential divider circuit with two identical lamps L1 and L.

X
= K
Y

What will happen to the brightness of the lamps when contact K is moved towards X?

lamp L4 lamp L,
A Brighter Brighter
B Brighter Dimmer
C Dimmer Brighter
D Dimmer Dimmer

32 The diagram shows the resistance—temperature graph of a thermistor in a circuit.

resistance / Q

6.0V 400“|

Iy (A \

| / 300
100 Q 200
- <
(S 100 et —

»temperature / °C
0 20 40 60 80

What are the current and voltage when the temperature of the thermistor is 30 °C?

Current /A Voltage / V
A 0.024 24
B 0.024 3.6
Cc 0.040 24
D 0.040 3.6
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34

16

In circuits X, Y and Z shown, all the lamps are identical and they use identical dry cells.

%g [;Li 11|

circuit X circuit Y circuit Z

What is the descending order of resistance in each circuit?

A X YandZ
B X, ZandY
C Y, ZandX
D Z YandX

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 cable insulation becomes damaged and
the bare metal wires are exposed. Five possible events may occur.

A person touches the earth wire.

A person touches the neutral wire.

A person touches the live wire.

The live wire touches the neutral wire.

The live wire touches the earth wire.

How many of these events will cause the fuse in the plug to blow?

A 2

B 3 cC 4 D 5
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17
35 P and Q represent two, parallel, straight wires carrying currents into the plane of the
paper. P and Q exert a force on each other.

Which arrow shows the force on Q?

P® D

A
93¢
(03]

C
36 The diagram below shows a simple d.c. motor.
axle
X
w Z

ot
d.c. supply

When the switch is closed, which of the following statements is/are correct?

I A current will flow round the coil in the direction WXYZ.
Il The coil will rotate in a clockwise direction about the axle.

Il The split-ring commutator will reverse the direction of the current every 360°.

A lonly B landllonly C I and IIl only D [, [Iand IlI
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37 A magnet is dropped vertically through a copper ring.

| copper ring

Which of the following statements is incorrect?

A A current flows in the ring just before the magnet passes through the ring.
A current flows in the ring just after the magnet passes through the ring.

B
C The magnet slows down just before it passes through the ring.
D

The magnet accelerates just after it passes through the ring.

38 The diagram shows part of an a.c. generator when its coil is in a horizontal position.

magnet coil

rotation

The graph below shows the voltage output plotted against time.

Which point on the graph shows the coil in a vertical position?

A A
voltage
output D
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39 An ideal transformer has a primary voltage of 600 V and a secondary voltage of 240 V.

The secondary coil is attached to a resistor of resistance 120 Q.

primary coil secondary coil

600V ~ 240V 120Q

What is the power dissipated in the resistor and the current in the primary coil?

Power / W | Current/ A
A 120 0.20
B 120 5.0
C 480 0.80
D 480 1.3
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An oscilloscope is used to display the waveforms of 2 alternating current (a.c.) input.

Diagram 1 shows the oscilloscope trace produced by the first input of voltage 2.0 V and

frequency 50 Hz.

Diagram 2 shows the trace produced by the second input. The controls on the

20

oscilloscope are set at the same values.

<

/

\

Diagram 1 Diagram 2
What is the voltage and frequency of the second input?
Voltage / V | Frequency / Hz
A 1.0 50
B 2.0 25
C 20 100
D 4.0 50

END OF PAPER
Setter: Mr Lugman
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Do not use staples, paper clips, glue or correction fluid.
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Answer all questions.
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Information for candidates:

Candidates are reminded that all quantitative answers should include appropriate units.
The use of an approved scientific calculator is expected, where appropriate.

Candidates are advised to show all their working in a clear and orderly manner, as more
marks are awarded for sound use of Physics than for correct answers.
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Section A
Answer all the questions in this section.

A rubber ball is dropped freely from a height of 20 m. The ball hits the ground at time t and rebounds
vertically upwards with half its maximum velocity. The maximum velocity of the ball just before it hits
the ground for the first time is V.

(@) Inthe axes below, sketch the velocity-time graph of the ball from the point of release to [2]
the time when it has rebounded to its new maximum height. (Ignore air resistance)

Velocity / ms-!

F 3

» Time/s

(b) Using information from the graph, determine the velocity of the ball just before it hits the
ground for the first time.

velocity = ... 2]

(c) Find the displacement of the ball after it has rebounded to its maximum height.

displacement = ... [2]

(d) State the change in velocity of the ball during its rebound.

change in velocity = ..o, [
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2 Fig. 2.1 shows three cylinders X, Y and Z are supported by three ropes that passes through ring R.

pulley
pulley X

Ring R is in equilibrium under the action of three forces Fy, Fy and F,.

Draw a vector diagram to find Fx and angle 6.
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A uniform rod AB of length 3 m weighs 10 N. It is suspended by two identical strings
at points X and Y as shown in Fig. 3.1. T1 and T are the tension in the strings.

i

String String
" 2.3m T2
0.2m 1.6 m 0.5m
N > D—
A | B
X | Y
P
20N |
40N
Fig. 3.1

Two weights, 20 N and P, are hung from the rod at point A and 1.6 m from X
respectively.

(@) Draw the weight of the rod in Fig. 3.1 and label it W.
Indicate clearly its distance from point A.

(b) Determine T, the tension of the string at Y.

(c) Hence, or otherwise, determine T4, the tension of the string at X.
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4 A small jet plane which can carry six people is shown in Fig. 4.1.

Fig. 4.1

The mass of the fully-loaded jet plane is 2560 kg. It is initially at rest. When the jet plane is
taking off, the two jet engines can exert a total thrust force of 8000 N and the friction between
the wheels and the ground is 340 N. Both forces remain constant at these values during take-
off.

(@) Calculate the acceleration of the plane as it starts to move.

acceleration = ... [2]

(b) Explain what happens to this acceleration as the jet plane speeds up.

................................................................................................................... [2]
(c) The average acceleration during take-off is 2.2 m/s?.
(i) Calculate the time that the jet plane will take to reach a take-off speed of 55 m/s.
1
time = ... ]
(ii) Determine the minimum length of the runway that is required for the jet plane to
take off.
minimum length = ... 2]
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(d) Suggest why the wheels of the jet plane are folded into the body of the jet plane after
take-off.

.................................................................................................................. [1]

Fig. 5.1 below shows a long vertical glass tube with one end immersed in mercury and
the other connected to a vacuum pump at A. The tube fits tightly into a bell jar. With an
opening at B and all air in the glass tube pumped out via A, the mercury rises to a
maximum height of 76.0 cm above the dish.

A
.‘—

to vacuum pump ﬁ

4 glass tube
‘_

]: I 100 cm long

76.0 cm

R, S| E—

Fig. 5.1 mereury

(@) Explain why the mercury only can rise to a maximum height of 76.0 cm.

(b) If the density of mercury is 13600 kg/m3, calculate the pressure at Y in pascals.

PreSSUIe = ...t [2]
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(c) A container of air initially at atmospheric pressure is connected to B and heated over a
flame as shown in Fig. 5.2.

A
.‘—
to vacuum pump

container

76.0 cm

I | i

mercury  flame
Fig. 5.2

Using kinetic theory of matter, explain whether the height of mercury column rises, falls
or remains the same.

John conducts an experiment to determine the specific latent heat of vaporisation of water.

He places an immersion heater fully immersed in water in an open steel container. The voltage
across the immersion heater is 240 V and the current which passes through the heating
elementis 1.6 A. John measures the mass of water after steady boiling is achieved, and again
after another 8 minutes. He discovers that the mass of water in the container decreases by
0.075 kg during the 8 minutes.

(@) Calculate the specific latent heat of vaporisation of water.

specific latent heat of vaporisation = .....................l

|
N
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(b) Is the value calculated in (a) higher than the actual specific latent heat of vaporization
of water? Explain why.

(c) John’s friend Ali comments that it is better to use a vacuum flask to contain water rather
than a steel container. Explain why this is so.

A collector views a postage stamp of height 1.5 cm through a lens. The lens is 2.0 cm from
the stamp and the ratio of height of image to height of object is 3.0.

(@) InFig. 7.1, complete the full scale ray diagram to determine the image of the stamp
position of the lens

image viewed
from this side of
the lens

Fig. 7.1 2.0cm

(b) State what is meant by a virtual image.
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(c)

(d)

(a)

Use your drawing to determine the focal length of the lens.

focallength = ...l [1]

On Fig. 7.1, complete the path of ray A after passing through the lens. [

An acetate rod held in the hand may be charged positively by rubbing it with a cloth, but
a copper rod held in the hand cannot be charged this way.

(i) Explain how the acetate rod acquires positive charges when rub with a cloth.

(ii) Explain why a copper rod held in a hand cannot acquire charges by rubbing with
a cloth.
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(b) Fig. 8.1 shows a light positively charged acetate rod hung freely with an insulating
thread. An earthed metal sphere is then brought near it.

metal sphere insulating thread
e il e e el e ol e e il e el e e
A+ttt F R
positively charged
e acetate rod

Fig. 8.1

(i) State what happens to the light acetate rod?

(ii) Draw the charges on the metal sphere in Fig. 8.1. [1
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(a)

(b)

(c)

11

Fig. 9.1 shows part of a power transmission system. Electricity from the power station
is transmitted to end users via transmission cables.

Power station
generator
end users
A T
\ 4 v
x | -0 Y
transformer X transmission line transformer Y
supplies 50 kV to . supplies 240V to
L . resistance
transmission line end users
150 O
Fig. 9.1

If the power station is transmitting a power of 3.0 kW at 50 kV from transformer X to
transformer Y, calculate the current flowing through the transmission lines.

CUMENt = ... e [1]

Calculate the power loss in the transmission lines which has 150 Q resistance.

POWEN 0SS = ..o [1]

With reference to your answers from (a) and (b), explain why the power station does not
transmit the same power to the houses at 240 V?
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Section B

Answer all the questions from this section.
Answer only one of the two alternative questions in Q12.

Some countries do not have enough supply of water from rain or from rivers. The scientists in these
countries are exploring new ways of getting water. In Canada, one scientist suggests making use of
icebergs found in the Atlantic Ocean to obtain water. Icebergs, which are made from fresh water,
can be towed to a port in the country. Once they arrive, they are allowed to melt either in the sun or
by energy from a local power station.

Based on the Table 10.1, you are required to evaluate the feasibility of towing an iceberg to a port
in Canada to obtain fresh water.

Distance between the iceberg and the port in Canada 1.2 x 10* km
Average towing speed 0.75m/s
Effective surface area of iceberg exposed to the sun 4.5x105m?
Sun’s radiation at the Earth’s surface 700 W/m?
Mass of iceberg 1.5 x 10" kg
Specific latent heat of fusion of ice 3.4 x 10% J/kg
Electrical power output from local power station 550 MW
Table 10.1

(a) Explain what is meant by the statement ice has a specific latent heat of fusion of 3.4 x
105 J/Kkg.

(b) What is the time taken to tow the iceberg to the port in Canada?

timetaken= ... [1]
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(c) Calculate the total amount of solar energy absorbed by the iceberg while it is towed to
the port.

solar energy = ..o [2]

(d) (i) Estimate the mass of ice melted by the sun as the iceberg is towed to the port.

mass of iCe = .......oiiiiiiii 2]

(i) State an assumption that you have made in (d)(i).

............................................................................................................ [1]
(e) Once the iceberg reaches the port, it can be melted either in the sun or by energy from
a local power station. Which is a faster method to melt the ice? Support your answer
with appropriate calculations.
..................................................................................................................... [2]
(f)  Suggest a possible environmental problem of using this method to obtain fresh water.
................................................................................................................. [1]
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11 (a) Fig. 11.1 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 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 viv

54— spring CTO 0.50

N | bar magnet ! /\ t

sle— |lung| @ \/‘
= © O T
= ——F. O o
——F ? '

R -1.00l
Fig. 11.1 Fig. 11.2

Fig. 11.2 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. 11.2 is obtained when
there is an earthquake.

(ii) On Fig. 11.1, indicate the direction of the current in the coil when the south pole [1]
of the magnet is moving into the coil.

(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.
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(i)  Calculate the current in the primary coil.

CUIMTENt = i

(iii) State two reasons why a typical transformer is not 100% efficient.
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16

EITHER

A student makes a 2.0 V battery by connecting two cells of electromotive force (e.m.f.) 2.0 V in
parallel. The battery, an ammeter with different ranges and three different resistors are used to set
up the circuit shown in Fig. 12.1.

20v
[
[
I
GD 20V 100
— 1
200
| I
X
—
Fig. 121

(@) State and explain one advantage of using two cells in parallel rather than using a single
2.0V cell.

................................................................................................................. [2]
(b) The total resistance of the circuit is 4.0 Q.
Calculate the resistance of X.
resistance of X = ... [2]
(c) (i) Determine the reading of the ammeter.
reading = ... [1]
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(d)
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(i)  Suggest a suitable range for the ammeter.

............................................................................................................ [1]
State the potential difference (p.d.) across the [1]
(i) 2.0 Q resistor, and

P.d. =
(ii) 3.0 Qresistor.
P.d. =
The student sets up a second circuit using a variable d.c. power supply, an ammeter and
a 12 V metal filament lamp. The circuit is shown in Fig. 12.2.
d.c. power supply
s o
®
metal filament lamp
Fig. 12.2

The d.c. power supply is set to 12 V and the ammeter reading is 1.5 A. The student
changes the e.m.f. of the d.c. power supply to 6.0 V. The lamp dims and the ammeter
reading changes.
(i) State and explain what happens to the resistance of the filament lamp.

............................................................................................................... [2]
(ii) State whether the new ammeter reading is less than, equal to or greater than 0.75

A.

............................................................................................................ [1]
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12 OR

(@) In a particular light experiment, a ray of light is passed through water into air as shown
in Fig. 12.3.

MNormal
Air Emergent ray
Water
Rav of light 45°
Fig. 12.3

Explain why the ray of light changes its direction when it emerges from water as shown.

................................................................................................................. [2]
(b) The experimentin (a) is repeated using a semicircular glass block as shown in

Fig. 12.4. The refractive index of glass is 1.60.

Normal

A Air B
Glass
Ray of light
Fig. 12.4
(i) Explain why the ray of light does not change direction when it enters the glass.
............................................................................................................ [1]
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(ii)  Explain why the ray of light does not emerge from the straight edge AB of the
glass block. Show relevant working.

............................................................................................................ [4]
(iii) On Fig. 12.4, draw accurately the complete path for the ray of light until it
emerges from the glass block again. [1]
(iv) The speed of light in air is 3.00 x 108 m / s. Calculate the speed of light in the
glass block.
speed = ... [2]

END OF PAPER
Setter: Mr Lugman
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2018/ O-Level Prelims / Sec 4E / Physics 6091 / Paper 1

1 Which of the following quantities is a base quantity?

A charge

B energy

C force

D temperature

2 A student wanted to measure the diameter of a pen.
Which steps provide most accuracy in the measurement?
A Take average values of the diameter using a ruler.
B Take average values of the diameter using vernier calipers with zero error.
C Take average values of the diameter using vernier calipers without zero error.

D Take one value of the diameter using a micrometer with zero error.

3 The distance-time graph below shows the distance travelled by a moving car. P represents the
area under the graph.

' distance /m

r.
>

0 time /s

et e

Which of the following expressions would be used to determine the average speed of the car?

A P/t
B d»/t
C (d2+dy)/t
D (d2—dy)/t

4 A bus was travelling at a speed of 20 m/s. When the bus was 50 m from a traffic light, the light
turned red. The bus driver reacted immediately and applied a constant braking force for 5.0 s.
The bus decelerated at 4.0 m/s2.

Which of the following correctly describes the motion of the bus?

The bus stopped past the traffic light.

The bus stopped at the traffic light.

The bus stopped before the traffic light.

The bus continued to move past the traffic light with decreasing speed.

OO w>
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5 Atoy rocket is accelerated vertically upwards. The velocity-time graph below shows the
relationship between the velocity of the rocket and time.

vims?' AN

t > time/s
X Y

Which of the following statements is/are correct?

> oOo0OWw>P

(1) The rocket reaches the highest position at instant X.
(2) The resultant force acting on the rocket is zero at instant Y.
(3) The rocket is still in the air at instant Z.

pendulum bob of mass 2.0 kg is pulled horizontally to the left by a 30 N force as shown.

tension

weight

Which will be the approximate final tension in the string when the bob is in equilibrium?

A
B
C
D

30N
36 N
40N
45N

7 A constant force of 40 N acts on an object of mass 2.0 kg. The object moves along a rough
horizontal surface with an acceleration of 5.0 m/s2.

What is the average frictional force acting on the object?

A

B
C
D

8.0N
10N
30N
50N

Apply Past Knowledge to New Situa%m KiasuExamPaper.com Page 3
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8 Which property of an object resists a change in the state of rest or motion of the object?

A acceleration
B density

C mass

D volume

9 A bottle full of mercury has a mass of 730 g. When the same bottle is filled with an unknown
liquid P, its mass is 100 g. The mass of the empty bottle is 50 g.

Calculate the density of the unknown liquid P. (Take density of mercury to be 13.6 g/cm?)

A 1.0g/cm?
B 2.0 g/cm?
C 7.0g/cm?
D 14.4 g/cm?

10 A uniform rectangular board (8.0 m x 2.0 m), pivoted at its centre X, is acted on by three forces
on the edges.

10N
5.0N A 4
® X
F >

What is the size of force F such that the board remains in equilibrium?

A 40N

B 45N

C 85N

D 90N
11 A non-uniform object is placed on an inclined plane as shown below.

If the object is just about to topple, which position is the centre of gravity?

non-uniform
object

Apply Past Knowledge to New Situa%m KiasuExamPaper.com Page 4
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12 A student left two identical, heavy, stone blocks resting on soft earth.
One is vertical and the other is horizontal as shown in the diagram below.

Which row correctly compares the force and the pressure that the two blocks exert on
the earth?

force pressure
A same different
B same same
C different different
D different same

13 One end of an oil-filled manometer is connected to a pump. The other end is open to the
atmosphere.

Which length is used when calculating the difference between pressure of the air in the pump
and atmospheric pressure?

oil

14 A block of wood is pulled along a horizontal bench at a constant speed of 6.0 m/s by a force of
8.0 N.

— 6.0 m/s

Wooden block

How much work is done in 5.0 s against the frictional force?

40 J
48 J
240 J
480 J

OO w>
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15 The diagram below shows a motor having a power input of 500 W.

Rope pulled
down Weight
/ 600 N
s
Power input ?

500 W 20s 10
taken m

motor l

It is used to lift a load weighing 600 N through a vertical height of 10 m in 20 s.
What is the useful power output of the motor?

A 300W
B 390W
C 500W
D 800W

16 When a tennis ball drops onto a hard and smooth horizontal surface, it bounces up and down in
the air. The height of each bounce gradually reduces until the ball stops moving.

Which of the following statements is true?

A The kinetic energy of the ball is constant.

B The potential energy of the ball is constant.

C The sum of the kinetic energy and potential energy of the ball is constant.

D The sum of the kinetic energy and potential energy of the ball is not constant.

17 Gas inside a cylinder is cooled slowly to a lower temperature. The pressure inside the cylinder
remains constant as the piston moves inwards.

4—
el ——— direction of motion

gas —

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
Apply Past Knowledge to New Sit”a%%.KiasuExamPaper.com Page 6
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18 The figure below shows a rug and a tiled floor. The rug has been on the floor for a long time.

Which statement(s) correctly explain(s) why the floor feels colder than the rug?

(1) The floor is at a lower temperature than the rug.
(2) The floor is a better conductor of heat than the rug.
(8) The floor has a smaller specific heat capacity than the rug.

A (1) only

B (2)only

C (2)and (3)

D (1), (2) and (3)

19 The diagram shows a beaker of water placed near a burning candle.

beaker A

burning

candle water

How does thermal energy from the candle reach the water in the beaker?

conduction, followed by convection
radiation, followed by conduction
convection, followed by conduction
radiation, followed by convection

OO w>
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20 The diagram shows the rise in temperature of 2.0 kg of a substance, X. The substance is initially
in solid state and it was heated uniformly at the rate of 2000 J/min.

temperature / °C

A

84— - - ___

e rae——

> time / min
2 4 6 8 10

Which of the following sets of data about X is correct?

specific heat capacity of solid X | specific latent heat of fusion of X
inJ/ (kg °C) inJ/kg
A 8000 6000
B 1330 6000
C 4000 3000
D 1330 3000

21 The water taken from two buckets is mixed together. One bucket contains 5.0 kg of water at
20 °C and the other contains 1.0 kg of water at 80 °C.

What is the final temperature of the mixture, assuming no heat is lost to the surroundings?

A 30°C
B 50°C
C 60°C
D 70°C

22 Which of the following changes in physical property cannot be used for temperature
measurement?

e.m.f. of a battery
electrical resistance of a solid
pressure of a gas
volume of a liquid

oOw>
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23 The diagram shows circular wavefronts moving from X to Z as seen from the top.

The distance between Y and Z is 1.2 m and the frequency of the dipper at X is set at 15 Hz.
What is the speed of the wave?

A 45m/s
B 6.0m/s
C 125m/s
D 18.0m/s

24 A student makes three statements.

(1)  All electromagnetic waves can travel in a vacuum and in air.

(2) All waves obey the laws of reflection but some waves do not obey the laws of refraction.

(3) Sound is a longitudinal wave which travels in a direction parallel to the direction of
vibrations.

Which statements is/are not correct?

A Statement 1
B Statement 2
C Statements 1 &2
D Statements2 & 3

25 Statements 1 and 2 are about signals passing through an optical fibre of refractive index of 1.5.

Statement 1:  The speed of the signal in the optical fibre is 2.0 x 10® m/s
Statement 2:  There is less signal loss in the optical fibre than in a copper cable.

Which statements are correct?

A statement 1 only

B statement 2 only

C statement 1 and 2

D neither of the statements

26 Which of the following is arranged in order of decreasing wavelength?

microwaves, X-rays, visible light

radio waves, ultraviolet rays, infra-red radiation
radio waves, visible light, gamma rays
ultraviolet rays, visible light, infra-red radiation

ooOw>»
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27 Which electromagnetic wave is most likely to cause structural damage to living cells and tissue?

A infra-red radiation
B microwaves

C radiowaves

D ulira-violet radiation

28 The diagram shows waveforms produced by a flute (Y) and turning fork (Z) played by two
students.

Pressure variation
A Z

time

How does the loudness and pitch of the sound from the turning fork Z compare to flute Y?

A The loudness of Y is lower but has the same pitch as compared to Z.

B Both Y and Z have the same pitch and loudness.

C The loudness of Y is higher and the pitch is lower as compared to Z.

D The loudness of Y is the same and the pitch is higher as compared to Z.

29 A student draws three rays of light from point P through a converging lens.
Each point labelled F is a principal focus of the lens.

X
o A ray
F F
ray Z ray Y
Which of the rays is/are drawn correctly?
A ray Y only
B ray Zonly
C rayXandY
D ray Xand Z
Apply Past Knowledge to New Situa%m KiasuExamPaper.com Page 10
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30 The rays of light from a ray-box pass through three lenses placed at positions 1, 2 and 3.

ray box , ;

Y
L'
v
A

position1 position2 position 3

What type of lens is used at each position?

position 1 position 2 position 3
A converging converging converging
B converging converging diverging
C diverging converging diverging
D diverging diverging converging

31 A positively charged rod is held close to an earthed metal sphere.

sphere

rod

earth —

Which of the following describes the charge on the metal sphere?

A ltis negative because electrons are attracted towards the rod.
B Itis neutral because electrons are attracted towards the rod and protons are repelled.
C ltis neutral because it is earthed.
D |Itis positive because protons are repelled by the rod.
Apply Past Knowledge to New Situa%m KiasuExamPaper.com Page 11
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32 The figure below represents the electric field lines in the vicinity of two isolated electric charges,
P and Q.

)

Which statement identifies the charges P and Q?

A Both P and Q are negative.

B Both P and Q are positive.

C Pis positive and Q is negative.
D P is negative and Q is positive.

33 A circuit is set up in the diagram below.

12V
I | I
UL
20Q 20Q
3.0Q
| N
200Q
What is the ammeter reading in the circuit?
A 0.50A
B 0.67A
C 15A
D 20A
Apply Past Knowledge to New Situa%m KiasuExamPaper.com Page 12
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34 Which one of the following electrical appliances is correctly wired to a three-pin plug?

aluminium casing

A i device
_aluminium casing
B
C
switch
D

35 The diagram shows three bars placed in a line. X and Y are both magnets. Z is soft iron.

X Y Z

N S N S

What are the magnetic forces on X and Z due to magnet Y?

force on X force on Z

A attraction attraction

B attraction repulsion

C repulsion attraction

D repulsion repulsion
Apply Past Knowledge to New Sit”a\’iW\'/W.KiasuExamPaper.com Page 13
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36 Four magnetic compasses are placed near a bar magnet as shown in the figure below.

Which compass is faulty?

C
—~ D
w (B
(::/_:\) bar magnet
™)
B

37 The following figure shows a beam of electrons entering a magnetic field going into the paper.

@ & © @ © magnetichield
ke);?:::?;ofs - & o © e b

e & D & O

e e & b O

How will the beam of electrons be deflected?

A downwards

B into the paper
C upwards

D out of the paper

38 The diagram shows the trace obtained on the screen of an oscilloscope when a given signal is
applied to the input terminals.

The time-base is set at 2.0 ms / div and the y-gain is set at 2.0 V / div.

Which of the following correctly represents the peak voltage and frequency of the signal?

peak voltage / V frequency / Hz
A 4.0 83.3
B 4.0 125
Cc 8.0 83.3
D 8.0 125
Apply Past Knowledge to New Situ%.KiasuExamPaper.com Page 14
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39 Three identical filament lamps, X, Y and Z, are connected to an iron core with multiple coils.
The resistance of each lamp is 4.5 Q and each requires a current of 2.0 A to light up normally.

iron core

1500 turns
8 T 9V
lamp Y
What can be observed about the brightness of the three lamps?

lamp X lamp Y lamp Z
A | dimmer than normal | normal brightness | brighter than normal
B | brighter than normal | normal brightness | dimmer than normal
C not lit normal brightness not lit
D not lit not lit not lit

40 In the graph shown, the solid curve shows how the e.m.f. produced by a simple a.c. generator
varies with time. The dashed (dotted) curve is the output from the same generator after a
modification has been made to the generator.

204 .

10 ::
e.mf/V

time/s

-104

s . 't . LI

. - M LY LAY

Y L] L] *a
204 v “ % (%

Which modification was made to produce the new output shown?

The thickness 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.

OO wW>
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Section A [50 marks]
Answer all the questions in this section.

1 An athlete uses an exercise machine, as shown in Fig. 1.1.

exercise
machine

track

Fig. 1.1

The athlete moves forward and backwards along the track. As he pulls the handle, he moves
backwards and the machine displays the force exerted by the handle. At the end of the track, he
stops pulling and then returns to the position shown. This is one complete movement.

(@) An accurate value for the average power for one complete movement is obtained.

Describe what measurements are taken and how they are used to find the average power for
one complete movement.

............................................................................................................................ [4]
(b) Forces act on the athlete as he exercises. Identify an action-reaction pair of forces.
............................................................................................................................ [1]
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2 A student stands near the edge of a cliff. He throws a ball upwards, as shown in Fig. 2.1.

highest point of
motion

path of
ball

Fig. 2.1

The displacement-time graph for the first 1.0 s of motion is shown in Fig. 2.1. Air resistance is
negligble in the first 1.0 s of motion.

2.0
1.5
displacement .
fromcliff top/m N
0.5 N
N
N
0
0 0.2 0.4 0.6 0.8 1.0
time/s
Fig. 2.1
(a) Estimate the average velocity of the ball fromt=0.8st01.0s
average velocity =...........oco 2]

(b) The ball continues to fall after 1.0 s. The effect of air resistance becomes significant and the ball
eventually reaches terminal velocity.

Describe how the velocity and acceleration of the ball changes as it reaches terminal velocity.
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3 Fig. 3.1 shows a stationary piston in a cylinder. It consists of a piston on one end and is sealed on
the other end.

piston gas cylinder Sealed end

i

Fig. 3.1

The gas in the cylinder exerts the same pressure on the piston as it does on the sealed end.

(a) Using ideas about molecules, explain why the pressures are the same.

(b) The piston is held in place and the cylinder is cooled. Temperature of the cylinder and gas
dropped by 15 °C.

Using ideas about molecules, state and explain the change in pressure of the gas.
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Fig. 4.1 shows steam from a boiler passing through a turbine connected to a generator.
Steam passes through the turbine in the coiled copper tube and condenses in the condenser.
The internal energy of the seawater rises.

turbine

steam in - generator

coiled

copper tube condenser

seawater in f * seawater out
Fig. 4.1

(a) State the effect(s) of condensation of steam on the molecules of the seawater.

(b) The seawater enters the condenser at a temperature of 30 °C, and leaves at a temperature of
64 °C. In a certain time, 265 MJ of thermal energy passes into the seawater.

The specific heat capacity of seawater is 3.9 kJ / (kg °C).

Calculate the mass of seawater that enters the condenser in this time.

Apply Past Knowledge to New Situatiomsvw.KiasuExamPaper.com Page 5

74



2018 / O-Level Prelims / Sec 4E /Physics (6091) / Paper 2
5 Fig. 5.1 (drawn to scale) shows rays of light travelling in water from a light source O.

A
air
C
water
\_
B
O
Fig. 5.1 (to scale)
(@) (i) Measure and write down the sizes of angles A and B.
angle A= &angleB=.............ocoiiiiinn. [1
(ii) Hence, determine the refractive index of water.
refractive index =..............coo, 2]
(b) Explain why the light ray does not escape from the water surface at point C.
............................................................................................................................ [2]
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6 Some electrical components are easily damaged if electric charge is placed on them. They are often
stored by placing them in contact with a conductor.

plastic electrical component

metal legs
Fig. 6.1

(@) When the component shown in Fig. 6.1 is rubbed with a woollen cloth, the metal legs become
negatively charged.

Explain how this happens.

(b) Fig. 6.2 shows the negative charged metal legs placed near a piece of uncharged aluminium foil
which rests on an insulator.

plastic

/ metal leg

/ aluminium foil

insulator

Fig. 6.2
Explain why the aluminium foil is attracted to and sticks to the metal legs.
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7 Fig. 7.1 shows a coil of wire connected by flexible leads to a switch and a battery.

flexible
lead

flexible
lead

battery

Fig. 7.1
The coil is placed between the poles of a permanent magnet and is free to turn about the axis.
When the switch is closed, forces due to the current act on the sides of the coil.
The coil starts to turn.

(@) (i) OnFig.7.1, draw an arrow to show the direction of the force on the coil next to the
N-pole of magnet. [1

(ii) Explain how you obtained your answer.

(b) The coil stops when it is vertical. Explain why the turning effect of the forces is zero at this
position.

(¢) In order for the coil to rotate continuously, a split-ring commutator is connected between the
battery and the coil.

Explain how the split-ring commutator enables the coil to rotate continuously.
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8 A student constructs a model of a circuit breaker using an unmagnetized steel core, as shown in
Fig. 8.1. The distance from the stiff spring to the pivot is 25 cm. The iron arm can move freely about
the pivot.

fixed . contacts spring
connection
‘ pivot
25cm | /
terminal P ..m.{
N e m———
terminalQ ©
iron arm
coil
Unmagnetised
steel core

Fig. 8.1

(@) A current flowing from terminal P to terminal Q causes the contacts to separate.
Explain why.

(b) The student finds that his model can only be used once.

Suggest and explain one reason why.

(c) Suggest and explain one modification such that the circuit breaker will be activated to work at a
much larger current.
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Fig. 9.1 shows a circuit containing a 12 V filament lamp and a 12 V power supply.
12V ~
———° o—®
voltmeter 1 volimeter 2
(V)
L/
. Y
Fig. 9.1
The variable resistor XY is made from a long resistance metal wire. The sliding contact C moves
along the wire from Xto Y.
The wire XY obey Ohm’s law.
(a) State what happens to the readings of the three meters as C moves from X to Y.
Give numerical values where possible.
770 110 0= 1=
170 10 0= 1=
= 1 a0 0] (5T
............................................................................................................................ [3]
(b) The variable resistor is adjusted so that the potential difference across the lamp is 4.0 V.
The current flowing through the lamp is 150 mA.
Determine the amount of charge that flows through the lamp in 5.0 minutes.
charge =......cooiiii [2]
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10 A straight length of copper wire lies horizontally between the poles of a U-shaped magnet.
Fig. 10.1 shows the two ends of the wire connected to a very sensitive, centre-zero ammeter.

copper wire

= sensitive, centre-zero ammeter
Fig. 10.1

The copper wire is moved upwards quickly between the two magnetic poles. The needle on the
ammeter deflects momentarily.

(@) (i) Explain why the needle on the ammeter deflects.

(ii) Draw an arrow on Fig. 10.1 to show the direction of current flowing in the part of copper
wire between the two magnetic poles. [1]

(b) The wire is now moved downwards slowly between the two magnetic poles.

State what happens to the needle on the ammeter.
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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 13.

11 A length of resistive wire is cut into two pieces E and F. Each piece of resistive wire is clamped, in
turn, between two metal clips, as shown in Fig. 11.1. The length of wire between the clips is 0.7 cm
for wire E and 2.0 cm for wire F.

metal clip metal clip metal clip o ) metal clip
resistive wire F

resistive wire E

Fig. 11.1

(a) The potential difference (p.d.) across each wire is slowly increased. The p.d. is measured at
various values of current. Fig. 11.2 shows the readings obtained.

wire E wire F
current/ A p.d./V pd./V
0 0 0
0.4 0.04 0.15
0.8 0.08 0.30
1.2 0.14 0.49
1.6 0.23 0.70
2.0 0.37 1.19
2.4 0.70 1.99
2.8 1.10 2.98
3.2 1.50 not measurable
3.6 not measurable
Fig. 11.2

(i) Using data from Fig. 11.2, describe the relationship between the current and the p.d.
across E for high currents.

(ii) Given that the circuit is in working conditions, suggest why the p.d. is not measurable for
wire F at a high current.

.................................................................................................................... [1]
(iii) Determine the resistance of the resistive wire E when the currentis 1.6 A
resistance =............cocooii [1
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(iv) Draw and label a suitable electric circuit diagram of the experiment set up to get the
readings of one of the resistive wires in Fig. 11.2. [3]

(v) Inone experiment, both the wires and a 1.5 V dry cell were connected in series.
Deduce the current flowing through the wire. Explain your answer.

(b) The experiment is repeated with a strong wind blowing over the wires by the use of a table fan.

Fig. 11.3 shows the new readings obtained at selected currents.

wire E wire F
current/ A p.d./V pd./V
0.4 0.03 0.13
0.8 0.06 0.26
Fig. 11.3

(i) Suggest why the values of the p.d. at the same current in Fig. 11.3 are lower than that in
Fig. 11.2.

(ii) Suggest one other difference that is seen for readings of p.d. at values of current greater
than 0.8 A, as compared to those in Fig. 11.2.
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12 Fig. 12.1 shows the basic structure of a transformer.

iron core

N

~N

primary coil Secondary coil
Fig. 12.1

An alternating voltage of 230 V is applied to the primary coil and a voltage is induced in the
secondary coil. The secondary coil is connected to a lamp.

(a) Describe what is meant by an alternating voltage.

............................................................................................................................ [1
(b) Suggest a reason for using an iron core in the transformer.

............................................................................................................................ [1
(c) The primary coil has 2200 turns.

Calculate the smallest number of complete turns in the secondary coil that would give an

induced voltage of at least 12 V in the secondary coil.

number ofturns = ... 2]
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(d) The transformer obeys the principle of conservation of energy. A student determines the input
power and the output power of the transformer and calculates the efficiency of the transformer.

(i) State the principle of conservation of energy.

(ii) Thelampisrated “12 V 1.2 A”. Calculate the current in the primary coil when the lamp
works normally.

current = ... [2]
(iii) In reality, the primary coil has a current of 0.080 A.
Calculate the efficiency of the transformer.
efficiency = ...l [2]
Apply Past Knowledge to New Situatiomsvw.KiasuExamPaper.com Page 15
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13 EITHER

A national springboard diver trains regularly. At the pool, he climbed up a flight of stairs with a total

vertical height of 5.2 m to reach a springboard at the top in 16 seconds. Fig. 13.1 shows him
ascending in the air during a jump.

Fig. 13.1 Fig. 13.2

(a) Describe the main energy change when the diver climbed up the flight of steps.

(b) Given that the diver’s weight is 620 N, find his average power during the climb.

avVerage POWEN = ...iiiviriieiriiieeeananans [2]

(c) The diver used the elastic springboard to propel himself and his centre of gravity reached a
maximum height of 7.0 m from the surface of the water before plunging down.

Fig. 13.2 shows the springboard in action when it was used to propel the diver upwards at a
certain speed. The springboard moved down a vertical distance of 30 cm during this instant,
sprung back to horizontal position, and the diver left the springboard when it was horizontal.

(i) Determine the vertical speed at which the diver left the springboard.

vertical speed = .........coiiiiiiinn, [2]
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(ii) Find the average upward force exerted by the springboard to propel the diver upwards.

averageforce = ... [2]

(d) Fig. 13.3 shows a dipper that will vibrate up and down vertically as the wheel turns, creating
waves on a water surface. A direct current (d.c.) motor drives a wheel.

Wheel connected to d.c. motor

B

dipper

water surface

Fig. 13.3

(i)  With reference to Fig. 13.3, explain what is meant by transverse wave motion.

.................................................................................................................... [2]
(ii) The wheel makes 240 revolutions every minute.
Determine the frequency of the vibration of the dipper.
frequency = ... [1
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OR

Fig. 13.4 shows an electric circuit made with a light-dependent resistor (LDR), and a variable
resistor (rheostat) that is set to 3.0 kQ. The potential divider is connected in series with a 12 V
power supply and a voltmeter is connected across the LDR.

1

LDR ’;/ V)

12V

v
rheostat

/7

1+

Fig.13.4
During an experiment, a light was shone on the LDR and the resistance of the LDR was 1000 Q.

(a) Define electric current.

............................................................................................................................ [1
(b) Mark out with an arrow on Fig. 13.4, next to the power supply, the direction of conventional
current flow. [1
(c) Calculate
(i) the current in the circuit,
current = ... [2]
(i)  the reading shown on the voltmeter.
reading = .........ccoeiiiiiiiiinen, [2]
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(d) Describe and explain how the reading of the voltmeter would change when the light intensity
decreases.

............................................................................................................................ [2]
(e) Describe and explain the effect of increasing the resistance of the rheostat.
............................................................................................................................ [2]
------ End of Paper ------
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Q ANSWER | Suggested Reason
1 D Recall. 7 base quantities.
2 C Most accurate method (average of few readings and precise instrument)
3 D Distance travelled + Time taken
4 B Area under speed-time graph = % (20) (5.0) = 50.0 m. He reacted immediately.
Taking into account negligible human reaction time, he would stop on the line.
5 B Y is the highest point (momentarily at rest at highest point)
To stop, speed should be zero.
6 B For right angled triangle, tension = sqrt (20? + 30%) =36.1 N
7 C Push — friction = m a and hence 40 — friction = 2.0 (5.0)
Friction=40-10=30N
8 C Recall. Inertia depends on mass.
9 A Volume of bottle = mass / density = 680 / 13.6 = 50 cm?
Density of P = mass / volume =50 /50 = 1.0 g/cm?
10 B Clockwise moments = anti-clockwise moments
10(4.0) +5.0 (1.0) =F (1.0) and hence F=45 N
11 B Recall. Weight acts through corner (edge) of base.
12 A Recall. Pressure = Force / Area.
13 B Recall. Manometer.
14 C W=Fd=8.0(6.0x5.0)=240)
15 A P=Fd/t=600x10/20=300W
16 D Due to friction, energy is converted to heat and sou
17 B Pressure inside stays the same so when edd
smaller inner wall surface area. <\
18 C Heat is lost from feet faster on floox tile dué\to\s\maller‘e and be ond 3' of heat.
19 B Radiation through the air fgﬂowe\cl bkconduc\\or\of heat throu ss.
20 D Q=mcAB=Pt
2000x4.0=2.0xcx(3-0)an J/(k
Q=mlf= Pt Q
2000x 3.0= and hence, Ir =8000 J/kg
21 A Heat gained by st \MALa'f'er
5.0 Q\ng 9«%@ new temperature)
fsﬂ 0-Ta BT ="18070anehso, T = 30 °C
22 A Récall Ther}norﬁefrlc prope\(y//
23 i\l % =0.4
v= 5= wfp&
24 B \ ﬁtaﬁﬁengz is i ,n;@w\eg\t\\@an be refracted and reflected.
25 C Speed in fibre’ =204 10*m/s apply n = c/v.
26 C  |Recaiy” <= L~
27 D Re@qﬂ/ﬁjﬁeﬁ jj}\eauency implies higher penetrating power and larger ionising power.
28 A Recah\gméjlévr maximum value (smaller amplitude) and same period.
29 C Ray X and Ray Y are correct.
30 B Converge means rays go nearer after lens. Diverge means ray move farther apart after lens.
31 A Electrons are attracted up from earth. Electrostatic induction.
32 B Recall.
33 D I=V/R=12/6=2.0 A (effective resistance=1+2+3=6Q)
34 D Recall. Switch is along live wire. Earth wire touches metal casing.
35 A Unlike poles attract. Z becomes an induced magnet that is attracted to Y.
36 C Magnetic field lines go from right-hand-side pole to left-hand-side pole.
37 A Apply fleming’s left hand rule (conventional current to left)
38 B Amplitude = max value of 2 boxes vertically.
Frequency = 1 / 4 horizontal boxes.
39 C Y is powered by the d.c. cell. X and Z do not lit due to no changing magnetic field (no a.c.
supply).
40 D Halved the period implies twice the frequency.

Twice the amplitude implies twice the rate of cutting of magnetic flux (faraday’s law)
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BUKIT BATOK SECONDARY SCHOOL
O-LEVEL PRELIMINARY EXAMINATION
PHYSICS 6091 PAPER 2 — SUGGESTED ANSWERS

Suggested Answer

e Record down force (using the force meter already on the machine)

e Measure and record down distance = length of rope pulled (using measuring tape or metre
rule)

e Measure and record down time (using stopwatch)

e Calculate Power = ( Force x distance ) / time

e Repeat for another try to get another power reading and then calculate average

Overwhelming majority of candidates did not use instruments to make measurements.

1b

e Pull on earth on him downwards & Pull by him on earth upwards with same size of force
e Pull on man by rope to right & pull by man on rope to the left with sam
No marks if no direction mentioned

Overwhelming majority of candidates did not mention direction and
Majority of candidates mixed up the bodies involved.

2a

Velocity = gradient of displacement-time graph
=0-1.0/(1.0-0.8)

Many candidates got the wrong answer,ef 5.0

2c

e Velocity increases by less and less untilNt becontes sonstant
e Acceleration decreases untit’it bec Z&ro

=—5.0m/s (accept 5.0 m/s downwards) //
2 4
AN ""/H

Large majority of candidates qve @ @

3a

° molecules hit on the inner walP mly with equal probability
° $ rce per-uit nt all along inner wall

‘; an & ‘
ee fermolecular collisions and collisions against inner

/TN

3b

w they move less vigorously
force and less frequently
fit area on inner walls (smaller pressure)

Most can@e@d mention molecules hitting the inner walls less hard (with less force).

4a

1
% -
o Molechater roll and slide faster
e Molecule seawater move more vigorously
e Molecules of seawater move farther apart from each other

Large majority of candidates focused their answer on steam molecules losing heat instead of
seawater molecules gaining heat. Some candidates wrote about heat transfer methods.

4b

Q= mcAB
265 000 000 = m (3900) (64 — 30)
mass = 1998.5 kg = 2000 kg

Many candidates could not convert 3.9k to 3900. Many candidates mistook 256 for 265.

5a(i)

angle A=42°andangleB=30"
(nearest degree for angle)
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Q Suggested Answer
5al(ii) n = sin (large angle) / sin (smaller angle)
=sinA/sin B
=sin (42) / sin (30)
=1.34 (no units)
Candidates who wrote sin | / sin r could not score full credit as angle r is larger than angle i.
Sb e Angle of incidence in water (optically denser medium) is larger than critical angle
e Lightis travelling from optically denser medium to optically less dense medium
e Total internal reflection occurred and light reflects back into optically denser medium
The condition of light trying to move from optically denser to optically less dense medium is not
mentioned.
6a Metal legs gained (surface) electrons from woollen cloth due to friction.
Large majority of candidates referred to negative charges.
6b e The force of attraction between the positive charges on Al and electronsie
larger than the force of repulsion between the electrons on Al an
e Asthe positive charges on Al are now closer to the metal leg
e Upward force of attraction is larger than downward weight g
Very few candidates mentioned about the existence of ba
candidates went on to mention the weight of the A of'
7a(i) Vertically upwards on coil next to N-poleof magn L
- Alexible |
£ |@ad §_~/ @
,C\andiéljes are remiqded to draw t ow on the coil using ruler.
7a(ii) ® \SJ{/ ing’s I@Mr%@ﬁ( \@Ie finger points in direction of current
° Lef{;md.g’ x finger points %o diresti of magnetic field lines from N-pole to S-pole
e leftthumb points jhydirection of magnetic (Lorentz) force on coil upwards
7b Force\s\n>JiI ts.th G’@e)pivot (M=Fd,d=0m, M=0Nm)
Overwhelmj ajerity of candidates are confused over the cutting of magnetic flux with moments
(M = Fd).
7c e It reverses the direction of current in the coil every half a turn
e Such that the force on coil nearest to N-pole of magnet is always upwards
e |t also prevents entangling of the external wires from power source during rotation
The idea of direction of force being reversed is not clearly expressed most of the time.
8a e Currentin solenoid creates a strong electromagnet with N-pole at top of coil

e Bottom left of iron arm is attracted downwards to the solenoid due to magnetic induction as it
is now an induced S-pole

e Anti-clockwise moment due to downward magnetic force of iron arm about pivot is more than
clockwise moment due to upward force of spring about pivot

Overwhelming majority of candidates wrote very simplistic answers, omitting details.
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Suggested Answer

8b

e Steel core becomes a permanent magnet that cannot be easily demagnetised.
e |ron arm cannot move back up to close the contacts.
e Current cannot flow as contacts stay open.

8c

First point
Much larger current will create a much stronger electromagnet.
Hence, we need to reduce the strength of the electromagnet.

e Fewer turns of coil of solenoid so that the circuit breaker will not activate at a low current.
e larger distance (> 25 cm) of spring away from pivot for a larger moment to overcome.

9a

e Voltmeter 1 will change from decrease from initial 12 V
e Voltmeter 2 will increase from initial 0 V
e Ammeter will decrease from initial value

Overwhelming majority of candidates did not specify numbers (12 V, OV) in

9b

Q=1t
=0.15 (5.0 x 60)
=45.0 C (accept 45 C)

10a(i)

The copper wire experiences a temporary change in magnetic fl
second), induced an e.m.f.

10a(ii)

Arrow drawn on wire in-between magnets INTO paper

copper wire

tes gqﬁﬁ}\c answer.

10b

° S@r size of Hétﬁ};? deflection
e Def ep{’gi;\ site direction (to the left)

11a(i)

The p.d. irﬁ{\e’éégs,pgtdportionally /uniformly / constantly / linearly as current increases

11a(ii)

e High cur}eMused overheating of the wire (P = I> R heating) and wire melted

Overwhelming majority of candidates wrote that the voltmeter range is 0 to 3 V and hence could
not measure more than 3 V. However, under working conditions, the voltmeter used would
definitely be able to. The only exception is for a short-circuit fault (for ammeter) where the current
would rise by a lot.

11a(iii)

R=V/I
=0.23/1.6
=0.144 Q (accept 0.14 Q)
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11a(iv)

Suggested Answer
e Workable circuit to vary current and get p.d. (e.g. use of rheostat ofypoteatiometer or variable

power supply)
e Correctly drawn circuit symbols and connections with rule
e Able to measure accurately current (ammeter) in wire a

o o //
power supply
'I > /

Do npt accept two onne tedi
Of/e whelming majority of can b%s did-not use a rheostat. A sizeable number did not use ruler to

draw straight ¥ I

Ry roxi tWZ.O (6a utrent for series connection)
Ne \Sum ofp’d. in poth\wices if series is about 0.37 V + 1.19 V = approximately 1.5 V
0\?on§ win a‘ﬁ@goling, reducing resistance and hence, by V = IR, reducing p.d.

o ctiomof heat away from wire also leads to lower temperature

e Fi is nbW able to measure p.d. of currents previously not measurable in Fig. 11.2
e Fig. M., ows smaller increase in p.d. as current is increased than Fig. 11.2

e Positive and negative terminals switches position periodically
e Size (magnitude) of voltage changes sinusoidally

Large majority of candidates confused current and voltage and mentioned about the changing
direction of current flow.

12b

e Increase the magnetic field strength by concentrating magnetic field lines inside it
e Ensures good magnetic flux linkage between primary and secondary coil

Overly broad answers such as increasing efficiency were rejected unless candidates went on to
elaborate further on why efficiency went up.

12c

Ns/Np=Vs/Vp
Ns =12 (2200) / 230
=114.8 =115 turns

12d(i)

e Energy cannot be created nor destroyed. It changes from one form to another.
e Total energy in a closed (isolated) system is fixed (constant)

Many candidates did not mention the 2™ point of total energy in a closed system being constant.

12d(ii)

For 100% ideal transformer (zero loss),
ls V= 1o Vp

lo=(1.2x12) /230

=0.0626 A (accept 0.063 A)
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Q Suggested Answer
12d(iii) | Efficiency = useful output / total input
=1 Vet 1oV
=(1.2x12)+(230x0.080)
= 0.783 (accept 78.3 %)
Overwhelming majority of candidates compared the secondary coil current to the primary coil
current.
EITHER | EITHER
13a Chemical energy > gravitational potential energy (initial and final forms)
Kinetic energy - gravitational potential energy (during the run)
13b P=Fd/t
=(620x5.2)/16
=202 W
13c(i) Ignoring effects of air resistance,
Loss in KE = Gain in GPE
% mv?=mgAh
V=sqgrt(2x10x1.8)
=6.00 m/s
13c(ii) | Work done by springboard on man = gain in GPE by man
Fxd=(620x1.8)
F=620x1.8/0.30 /
= 3720 N (accept 3700 N) P /
'0
Overwhelming majority of candidates @Qt get this correct.
13d(i) | ¢ The water molecules vibrate'vertic IM?
e Perpendicular to the progagation of wave (energy) from left to rig
13d(ii) | F =number of vibrations in 1 econd _ S
= 4.0 Hz N R
OR | OR ST S )
13a Rate offlow ef electrit chare ™~ — ({2, N\ <
NN A
Vg
X2
AREPY O
12V I
L
9 rheostat
I
13c(i) I=V/R
=12 /(3000 + 1000)
=0.0030A

Many candidates lost marks as they left their answer as 0.003 A.
Candidates are reminded that 1 s.f. answers for calculations such as this is not allowed.
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Q Suggested Answer

13c(ii) | V=1IR
= 1000 x 0.0030
=3.00V

Many candidates lost marks as they left their answer as 3 V.
Candidates are reminded that 1 s.f. answers for calculatiog

13d e Voltmeter reading will slowly increase.
o BecauseV, = — R » 1/ When light Intensity (Oeases R

Rrheostat+RLDR
will increase accordingly to th

13e

s did not know how to approach this question, focusing their
answer on the decreds eter reading for a particular instance only.
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2018 Sec 4 Physics SA2 - Chung Cheng Yishun

[40 marks]
Answer all questions in this section

1. The light year is defined as the distance light travels in 1 year. Which of the following
is the nearest estimate of 1 light year in gigameters (Gm)?
A 100 B 1000 C 10000 D 10000000

2. The following diagram shows the reading on a micrometer screw gauge.

What is the reading on the micrometer screw gauge?
A 7.22 mm B 7.72mm C 7.22cm D 7.72cm

3. A cube of mass 5.0 kg with sides 0.20 m long has a cube of sides 0.10 m cut from its

corner as shown. What is the density of the remaining portion?

A 25 kg/m? B 547 kg/m3 —
C 625 kg/m? D 714 kg/m?
4. The overall stopping distance of a car consists of a ‘thinking distance’ for the driver

to react and the ‘braking distance’ to stop his car. A driver driving at 20 m/s took

0.50 s to react and a further 5.0 s to stop his car. What is his overall stopping

distance?
A 50m B 55m C 60m D 110m
CCHY Preliminary Examination (2018) Physics / Sec Four Express
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5. The following graph shows the speed-time graph of a body.
V A

t

»
»

Which of the following graphs shows the distance-time graph of the body?

S A S A
ot Ct
A B
S A S A
ot _
C D
6. A ball rolling across a field will slow down and eventually stop because

A inertia will cause all objects to remain in a state of rest.
B there is no net force acting on the ball.
C there is a force that acts in the direction opposite its motion.

D the ball has no energy since there is no work done on the ball.

7. A 2000 kg car travelling at a constant velocity of 25 m/s encounters a total resistive
force of 50 kN. Assuming there are no other horizontal forces acting on the car,
which of these relationships describes the driving force F provided by the engine?
A F=0N B F <50kN C F=50kN D F>50kN

8. The pellet of mass 50 mg is fired vertically upwards and reaches a height of 1000 m.
What is the total energy at the highest point?
A 0J B 05J C 500J D 500000 J
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9. A technician tries to loosen a nut with a spanner but the
nut does not turn. He has held the spanner above the
horizontal level as shown. Which of the following
methods is not a logical attempt? spanner
A Use alonger spanner. gap
B Bring the spanner nearer the horizontal level.

C Apply more force. nut
D Push the nut further into the gap.

Horizontal
7 level

10. A rectangular box of dimensions 4.0 m by 2.0 m by 3.0 m weighs 50 N. What is the

minimum pressure it exerts on the surface it rests on?
A 2.1Pa B 4.2Pa C 6.3Pa

11.  Which of the following statements is true?

lBDN

piston K

area 40cm?~" |- - - - — - -~ ~ — 1

—_—— w— — e wm w4

— e e e W W AR AR el e — — — oy o wm wm | =

tiquid
The force at piston L is 1600 N.
Piston K will move a longer distance than piston L.

The pressure at piston K and piston L is the same.

oo w >

The pressure at piston K is lower than at piston L.

D 8.3Pa

piston L

area 2cm?

12. A man lies on a bed of needles. What happens if the number of needles is doubled?

Force on 1 needle Force on the man Pressure at contact
A Remains the same Doubled Remains the same
B Halved Remains the same Halved
C Remains the same Doubled Doubled
D Halved Remains the same Remains the same
CCHY Preliminary Examination (2018) Physics / Sec Four Express 4
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13. llluminated smoke particles, suspended in air, are viewed through a microscope.

They appear to move randomly. Which of the following best describes the

conversion and transfer of energy that takes place?

A
B
C
D

Kinetic energy of air molecules — Kinetic energy of smoke particles
Potential energy of air molecules — Kinetic energy of smoke particles
Heat energy from source — Kinetic energy of smoke particles

Light energy from source — Kinetic energy of smoke particles

14.  Which of the following statements is true when the temperature of a solid is raised?

A
B
C
D

The molecules expand and the solid occupies a greater volume
The molecules in the solid start to move around
The mass of the solid increases as the volume increases

Heat travels to all parts of the solid in the form of kinetic energy of the molecules

15. A gas in the process of condensation will

A

B
C
D

not give off or take in any heat because there is no change in temperature.
give off heat because its molecules are losing kinetic energy.
give off heat because intermolecular forces are forming.

take in heat in order to break the intermolecular forces.

16. Blowing across the surface of a spoon of hot soup will cause it to cool mainly

because

A
B
C
D

still air is a poor conductor but moving air is good conductor.
convection cannot occur without blowing.
blowing across the surface increases the surface area for radiation.

blowing across the surface allows more evaporation to take place.

17.  The interior (which is touching the water) of a vacuum flask designed to hold hot

water is shiny because

A

B
C
D

shiny surfaces are poor absorbers of radiation.
shiny surfaces are good absorbers of radiation.
shiny surfaces are poor emitters of radiation.

shiny surfaces are good emitters of radiation.
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18.

19.

A 3 kW kettle containing 500 g of a boiling liquid is placed on a balance. The
balance reads 200 g after 5 minutes. What is the value of the specific latent heat of
vapourisation of the liquid?

A 2.0 kJ/kg B 3.0 kJ/kg C 3.0 MJ/kg D 4.5 MJ/kg

What information can you conclude from the graph describing a wave?

Displacement

20.

21.

22.

A

1 >

Distance

A The amplitude is X. B The amplitude is X/2.
C The periodis Y. D The periodis Y/2.

Which of the following can be used to calculate the period of a wave?
A frequency divided by wave speed

B frequency divided by the wavelength

C wavelength multiplied by the frequency

D wavelength divided by the wave speed

Given that the critical angle of a medium is 45°, what is the refractive index?
A 0.71 B 1.00 C 1.33 D 1.41

An object is placed 12 cm from a lens of focal length 8 cm. Which of the following
best describes the property of the image?
A real, inverted, diminished B real, inverted, magnified

C virtual, upright, magnified D virtual, upright, diminished
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23.

The refractive index of water is 1.33. What is the speed of light in water?
A 75x10'm/s B 225x108m/s C 3.00x108m/s D 4.00x 108 m/s

24. A boy shouts on a mountain and hears the echo from the nearest neighbouring
mountain after 2.0 s. Given that the speed of sound in air is 300 m/s, how far is the
neighbouring mountain from the boy?

A 75m B 150 m C 300m D 600m
25. The following graph describes a longitudinal wave, with left defined as the positive
direction. Which is a region of compression?
Displacement / m
A D
A
C
+2 T
} } >
2 4 Position/ m
v
2 4

26. Which of the following methods can be used to test whether an unknown material X
is a magnet?
| Find out whether a compass needle is deflected when a wire carrying a

current is wound around it.
I Find out whether a North pole of a permanent magnet will attract X.
]l Find out whether a South pole of a permanent magnet will repel X.
A landlll only B Illandlllonly C landllonly D Il only
27. The diagram shows two charges. In which direction will the electric field act?
A
() p< ’J‘} >B (+)
€
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28.

29.

30.

31.

CCHY Preliminary Examination (2018)

The diagram shows two insulated metal spheres P and Q. The steps are, in order:

Step 1: Bring the (+) charged rod close to P

Step 2: Momentarily earthed P

Step 3: Separate P from Q

+++++

Step 4: Remove the charged rod

What are the charges on P and Q?
Option A B C D
Charge on P Positive No charge Negative Negative
Charge on Q Positive Positive No charge Negative

A circuit is set up as shown. The cell has an emf of 3.0 V and the resistance of R is

5.0 Q.

—®

N

oY

What are the readings on the ammeter A and voltmeter V when the jockey is

adjusted to give minimum resistance and the switch is closed?

Option A B C D
Reading on A 0.6 A | Shoots to full scale deflection | 0 A 0A
Reading on V 30V 3.0V 3.0V oV

Which of the following best describes the characteristics of a thermistor as current

increases?
Option A B C D
Voltage Increases Increases Decreases | Decreases
Resistance Increases Decreases Increases Decreases

A wire has resistance R. A wire half as long with twice the diameter made of the

same material will have resistance

A R/8

B R/4

104

D 2R
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32.

33.

34.

35.

36.

Two identical cells are connected to two circuits. It is found that both circuits have
the same current flowing in them. What is the value of R?

-~

40 3Q 20 R

A 15Q B 50Q CcC 70Q D 120Q

The most suitable fuse rating for a heater marked 240 V, 1.2 kW is
A 5A B 7A C 12A D 20A

The cost of a unit (kWh) of electricity is 24 cents. What is the cost, to the nearest
cent, to turn on a 0.5 kW computer for 30 minutes?
A $0.06 B $3.60 C $21.60 D $60.00

A current of 4 A flows in the live wire of a socket when the appliance is functioning
normally. Which of the following is true?

A A current of 4 A flows in the neutral wire

B A current of 4 A flows in the earth wire

C A current of less than 4 A flows in the neutral wire

D A current of less than 4 A flows in the earth wire

A LDR is connected in series with a fixed resistor r
R1=5.0 Q. The input voltage is 6 V and the
output voltage is 1 V. Which is the likely physical

Fined
rezistar 1

" . (R1)
condition of the surrounding?
Input

A brlght voltage

dark \\ [vind

Fequired

B
C hot LOR autput
D

[RZ2] uoltage
cold (Yaut)
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37.

38.

39.

40.

Which of the following best describes why a magnet will attract a piece of soft iron?

A The piece of soft iron becomes an induced magnet.

The piece of soft iron becomes a temporary magnet.

B
C The piece of soft iron becomes a permanent magnet.
D

An induced current will flow in the piece of soft iron.

A beam of electron experiences a magnetic field from the top to the bottom of the

page. A force to the right of the page acts on the electron beam. What is the

direction which the electron beam travels and which rule determines the direction?

Option A B Cc D
Direction Into the Into the page | Out of the Out of the
page page page
Rule: Fleming’s Left Right Left Right
_____Hand Rule

An a.c. input of 240 V is connected to the primary coil of an ideal transformer. The

output current is 6 A. Which of the following is a possible combination of the input

current and output voltage?

Option A B C D
Input Current 12 A 480 A 1A 0A
Output Voltage 120V 24V 40V oV
An ac generator produces an output 4 Voltage

voltage as shown in the diagram.

Which of the following best describes the

changes if the generator is turned twice

/N

A

—
I\AZ s \/ Time

as fast?
Option A B C D
Output Voltage Doubles Halves Doubles Unchanged
Period Doubles Doubles Halves Doubles
-—- END OF PAPER  --- -
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Section A (50 marks)
Answer all the questions in the space provided.

1. A car describes a linear motion represented by the graph shown in Fig.1.1.

v/ ms1
A
30 .
20— i
10— |
0 T [ -
1 10 20 30 40 50 60 70 80\ 90 108" 110 t/s
S0 ]
Fig.1.1

(@ (i) Describe the motion of the car fromt =0 to 110 s.

(ii)  What is the value of the retardation of the car from t = 50 to 70 s?

(b)  Find the total displacement travelled by the car for the whole journey.

(c) Sketch the displacement-time graph for the car’'s motion.
Indicate all relevant values.

CCHY Preliminary Examination (2018) Physics / Sec Four Express
www.KiasuExamPaper.com

107

[2]



2. A uniform rod PQ of length 80.0 cm and weight 2.0 N is placed on the pivot as shown
in Fig. 2.1 below. A spring balance is attached to the other end of the rod. A load of
8.0 N is placed 20.0 cm from the spring balance.

Spring balance
o
= T, tenzion
f in spring
00cm — | 80.0 cm
) - 0
ﬁ 20 cm
8.0N
Fig. 2.1

(@) What is the reading on the spring balance in order for the rod to balance
horizontally? [2]

(b) Determine the magnitude and direction of the reaction (force) on the pivot. [2]

(c) If the 8.0 N weight is gradually moved along the rod towards P, the rod being

kept horizontal, state and explain the change in the magnitude of T. [2]

CCHY Preliminary Examination (2018) Physics / Sec Four Express 3
www.KiasuExamPaper.com

108



A 0.50 kg ball starting from position A which is 7.5 m above the ground, slides down
from an incline with an initial speed of vo m/s as shown. Friction on the rough incline
produces 10.7 J of heat energy. The ball leaves the incline at position B travelling
vertically upward and reaches a height of 13.0 m above the floor (position C) before
Falling vertically down.

13.0m

(@)  State the Principle of Conservation of Energy. [1]

(b) What is/are the energy/energies that the ball possesses at position A? [1]

(c)  Calculate the gravitational potential energy at position C. [1]

(d)  Calculate the initial speed, vo, at position A. [2]

(e)  State one assumption for your calculation in (d). [1]
CCHY Preliminary Examination (2018) Physics / Sec Four Express 4
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4. Fig.4.1 shows the plan view of a fish tank containing one goldfish.
The diagram is drawn full scale.

tank
I
}ater
side A
T fish
side A
Fig. 4.1

Eye
A boy can see two images of the fish when he looks from the position shown.
Fig. 4.1 shows a ray of light, from the fish, that is refracted at side B of the tank.
The ray enters the eye as shown.
(a) Measure the angle of incidence and refraction and use the angles to determine
the refractive index of the water in the tank. 2]
On Fig.4.1,
(b) (i) sketch a second ray (no need to draw to scale) from the fish to the eye
that is refracted at side A of the tank,
(ii)  show the positions of the two images of the fish. [3]
CCHY Preliminary Examination (2018) Physics / Sec Four Express 5
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(a)

(b)

Explain, by writing about molecules, how the air inside a car tyre exerts
a pressure on the walls of the tyre. [2]

A vessel closed by a piston contained a constant mass of gas. Keeping the
temperature of the gas constant, weights are placed on top of the piston which
reduces the volume of the gas.

Complete the table below, using the words increases, decreases or no effect
to describe the changes that have occurred. [1]

Property of the gas Change that has occurred
Number of molecules in every cm3

Frequency of collisions of the gas molecules
with the piston

Average kinetic energy of the gas molecules

Pressure of the gas

A light perspex ball is placed near a highly positively charged metal dome in a Van de
Graaff generator. The ball swings away from the positively charged metal dome and
remains stationary at position X. (Fig. 6.1)

metal dome
X
Van-der-Graft
generator
S Fig. 6.1
(a) Explain why the perspex ball moves away from the metal dome. [2]
CCHY Preliminary Examination (2018) Physics / Sec Four Express 6
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(b)  The perspex ball has a mass of 5.0 g.

At the instant where the ball is stationary at X, there is a horizontal electric
force, Fe = 0.15 N acting to the right, a tension T in the string and the weight W,

(Fig. 6.2) :
o
T
FE=0.15N
Fig. 6.2
w
By using a scale drawing, determine the tension T and the angle 6 that the
string makes with the vertical. (Take g = 0.01 N/ g) [4]
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(a) Fig. 7.1 shows an electric circuit powered by a 12.0 V battery of negligible

internal resistance.

O

4.0Q 3.00
EMF —
120V !
6.0 Q 9.0Q
S
A
Fig. 7.1
Determine the ammeter and the voltmeter readings when
(i) the switch S, is open;
(ii)  the switch S, is closed.
CCHY Preliminary Examination (2018) Physics / Sec Four Express
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(b) The same power source is now connected to a potential divider consisting of an
LDR and a resistor. (Fig. 7.2).

An LDR (light-emitting diode) is an input transducer whose resistance can
change according to the amount of light falling on it.

1 10k Q
120V
O
Fig. 7.2
(i) Explain the word ‘input transducer’. [1]

(ii)  What is the resistance of the LDR when the voltmeter reads
2.0V? [1]

CCHY Preliminary Examination (2018) Physics / Sec Four Express 9
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A pupil makes a simple d.c motor as shown in Fig. 8.1 using some common materials
and connected to a 6.0 V battery.

connecting wires
with alligator clips

dry cell

Fig. 8.1

The enamelled copper wire is an insulated wire with part of its insulation removed.
The ends of the coil are placed on the large paper clip.

When the power source is turned on, the coil is given a slight push and the coil begins

to spin.
(a)(i) Why is the coil given a slight push? [1]
(i) Explain why the coil starts to rotate continuously. [3]

(b) If a stronger power source is used, state its effect on the rotation of the coil. [1]

(c)  Whatis the purpose of the third magnet inside the cup? [1]

CCHY Preliminary Examination (2018) Physics / Sec Four Express 10
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9. Fig. 9.1 shows the structure of a transformer which is used in the transmission of
electrical power through the cables.

Coil Number of turns
| J 50
ENE ° K 100
NL TF O L 1000
M 1 500
Fig. 9.1 Table 1

An engineer is assigned to build a step-down transformer for stepping down the voltage
from 3.3 kV to 220 V in the substation of a housing estate. He has the choice of using
four types of coils with different number of turns as shown in Table 1 above.

(a) Based on Table 1, select the most suitable pair of coils for making the primary coil
and secondary coil of the transformer. Explain your choice. [2]

(b) Assume that the transformer is 75 % efficient and the power output is 15 kW,
determine the current flowing in the primary coil. [2]

(c) State and explain one feature that can improve the efficiency of this transformer. [1]

-END OF SECTION A-
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Section B [ 30 marks ]

Answer all the questions from this section. Question 12 has a choice of section to answer.

10. Fig. 10.1 shows the hydraulic braking system for a car from the brake pedal to the
braking discs of the wheel.

Piston P

Fig 10.1

Oililled pipes To wheel

Slave cylinders
in block

Piston Q

A force is applied downwards on the brake pedal in order to slow down the wheels of
the car.

(@) Using Fig. 10.1, explain clearly how a force applied on the brake pedal can slow
down a moving car. [2]

(b) The surface area of piston P in contact with the brake fluid at the master
cylinder is 5.0 x 10 * m? and the area of piston Q of the slave cylinder is
7.5x10 3 m>.

(i) Explain why the area of piston P has to be smaller than piston Q. [1]
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(i)  Find the force exerted on Piston Q when a force of 120 N is exerted on
the brake pedal. [2]

(iii)  If piston P moves down by 6 cm when the brake pedal is depressed,
calculate the distance moved by piston Q. [1]

(c) In order to ensure that the braking system functions properly, air cannot be
trapped in the brake fluid. Explain clearly how trapped air in the braking fluid
can affect the performance of the hydraulic braking system. [1]

(d)  When the road is wet, a sudden hard braking when the car is moving at a high

speed can cause the wheels to stop rotating instantly and the car will skid (slide
uncontrollably).

(i) Explain why a fast moving car skids on the wet road when the brake is
suddenly pressed very hard and the wheels stop rotating. [2]

(ii) To reduce the possibility of a car skidding on a wet surface, the wheels of
the car have specially designed threads as shown in Fig.10.2. Suggest
how these threads are able to reduce the chances of the car skidding on
a wet surface. [1]

Tyre threads
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11. (a) 2 kg of pure substance X was heated uniformly from its solid state until it reaches
the gaseous state. The temperature of X was taken in intervals of 5.0 minutes and
are tabulated as shown in Fig.11.1. Assume that the heat supplied was constant
and no heat was lost during the heating process.

Melting point of pure X = 40.0 °C Time | Temperature
Boiling point of pure X =70.0 °C /min | /°C
Time when X began melting = 2.5 minutes 0.0 25.0
Time taken for all of solid X to melt = 5.0 minutes 5.0 40.0
Time when X began boiling = 10.0 minutes 10.0 70.0
Specific latent heat of vaporization of X = 30.0 kJ/kg 15.0 70.0
Power = 100 W 20.0 70.0
25.0 85.0
Fig. 11.1

Temperature / °C
A

»

20.0 g
Time / min

0.0

(i) By analyzing the data obtained and using the given information, plot the heating

curve of pure substance X in the grid lines provided. [3]
(i) Calculate the specific heat capacity of the solid X. [2]
CCHY Preliminary Examination (2018) Physics / Sec Four Express 14
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(b) Fig. 11.2 below shows the cooling curve graphs of two pure liquids, Y and Z, of the

same mass.
Temperature 4
T17]
Y
Fig. 11.2
Z
_Time
0 \ g
(i) Which substance (Y or Z) has a lower melting point? [1]

(ii)  Which substance (Y or Z) has a greater specific heat capacity in the liquid
state? Explain your answer clearly. 2]

(iii)  Which substance (Y or Z) has a greater specific latent heat of fusion? Explain
your answer clearly. [2]
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EITHER

12A.(a) Fig. 12.1 shows an object AB near a thin converging lens. The principal foci of
the lens are at F and F’

Fig. 12.1

(i) By means of an accurate drawing, draw rays to find the positions of the
images of the points A and B. [2]

(i)  If object AB is brought closer and closer to the converging lens until a distance

less than one focal length, describe clearly the changes to the image of AB.
[2]

(b) Fig. 12.2 shows a scaled drawing of an object PQ and its image P’Q’ after
passing through a thin converging lens. By locating the position of the converging
lens and drawing rays on the diagram, find the focal length of the converging
lens. 2]

P’ A

Q,

Fig. 12.2

Focallength= ...
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(c) Light rays passing into an eyeball undergo two refractions; once as they pass through
the cornea and another as they pass through the lens of the eye. Fig.12.3 shows how
light rays pass through the eyeball and the image of an object is formed at the back of
the eye (retina) for an individual with perfect eyesight. For a short-sighted person, the
image of a distant object is formed in front of the retina.

(i)

(ii)

Lens . Retina
Cornea i

_ Pupil et
Light Optic
Ravs MNerve

Fig. 12.3

One way to correct short-sightedness is to use a pair of spectacles. Which
type of spectacle lens (converging or diverging) would be suitable to correct
short-sightedness? Explain your answer clearly. [2]

Another method to correct short-sightedness is by performing a ‘lasik surgery’
which removes a small portion of tissue in the cornea to make the cornea less
rounded. Suggest how the less-rounded cornea in front of the eye’s lens can
help to correct short-sightedness. [2]
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OR

12B. (a) Fig. 12.4 shows a solenoid with an alternating current (a.c) supply coiled around a
soft iron core. An aluminium ring is placed through the soft iron and rests on the
solenoid. When the a.c supply is turned on, the ring ‘floats’ above the solenoid as

shown in Fig. 12.5.

Soft iron core

Aluminium ring S _

2
Solenoid §§
€

Fig. 12.4

Fig. 12.5

(i) Explain clearly why the aluminium ring ‘floats’ when the a.c supply is turned on.

[3]
(i) If the a.c supply is now replaced by a d.c supply, what will be observed
after the supply is turned on? [1]
CCHY Preliminary Examination (2018) Physics / Sec Four Express 18
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(iii)  The solenoid has an a.c supply but the aluminium ring is replaced with
a ‘C’-shaped ring instead as shown in Fig. 12.6. When the supply is
turned on, the C-shaped ring does not ‘float’ upwards but continued to
remain at rest on the solenoid instead. Explain the reason why this
happens. 2]

Fig. 12.6

(b) Fig.12.7 shows a simple a.c generator which has a frequency of 60 Hz and
peak voltage 12 V.

AL Generator
Fig. 12.7 I"n"IElgI'.lEt- NIﬂgIlEt-
o I o I
=lip Rings o
% ,}Emshes Load
)
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(i) Sketch the graph of the voltage produced against time for two complete cycles
below. Take the position of the coil to be that in Fig. 12.7 when time = 0 s.
[1]

v

(i) If the speed of rotation is reduced by " times the original speed, sketch the
new graph of the voltage produced on the same axis above. Label this new

graph with (ii). [2]
(iii)  Explain clearly the differences between the graph for b(i) and b(ii). [1]
--End of Section B—
CCHY Preliminary Examination (2018) Physics / Sec Four Express 20
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CCHY 2018 Pure Physics Prelim Exam Mark Scheme

Paper 1

1 (b (6 (€ (11 |[C |16 |[D (21 |[D (26 |[D (31 |[A |36 |A
2 B |7 |C |12 (B |17 |A |22 (B |27 (D |32 |[B |37 |A
3 |C |8 |B |13 |A |18 |C |23 |B |28 |[C |33 |B |38 |A
4 |C |9 |D |14 |D |19 |B |24 |[C |29 |[C |34 |A |39 |C
5 |B |10 |B |15 |C |20 |D |25 |D |30 |B |35 |A |40 |C
Paper 2

Note: 1 mark will be deducted for not expressing numerical value to 2/3 sig. fig on 1
occasion. 2 marks to be deducted for more than 1 occasion.

50% mark for each part of gn will be deducted for missing or wrong “unit”.

Section A

Qn no. Suggested Solution Marks

1(a)(i)

The car travelled at constant speed at 30 m/s from t = 0%048
then decelerates uniformly to stop from t = 50 s to 70°s
and remain stationary / at rest for a further 10 s,
It reverses / change direction and accelerates unifon

(ii)

Either, by graphical method
Retardation (r) = gradient = 30/ (70-50)

Or, using formula
a=(v—-u)/t=(0-3
oryr=1.

(No mark awarded if warking is n
Total displacement g

= distance durlng the first 70 s - d|
110s = "5 ( 2
= 150@%

SY

1500 |

O L
E 50 70 80 110 t/s

Show a constant slope for first 50 s up to 1500 m;

a reducing gradient for the next 20 s to 1800 m,

a horizontal line graph betweent=70 - 80 s at 1800 m

an (increasing and decreasing) curve for showing the last 30 s
1 mark will be deducted for not stating / labeling the axes.

YVVYVY
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2(a)

Let the spring balance reading (or tension) be T

To balance about (pivot) P, Net moment about P = 0

Total anticlockwise moment = Total clockwise moment
T x 80 = (2x40)+ (8x60)
T = 7.0N

Either,

Let the reaction force at the pivot be R.

Since netforce =0 (not moving / at balance)
Hence, Total upward force = Total downward force

T+R =2+38
7+R =10
R =3.0N

Direction of R is (vertically) upward

OR, using POM and take moment about the spri

Magnitude (size) of the spring balance reading

The total clockwise moment has decrea
by the 8 N weight about P has ecreased
(perpendicular) dlstance

To maintain equmbrlu k ise moment by spri ust also

decrease proportionat I\k

As moment = force x p u r distance e distance is
constant), the(spring force eas t sate the reduction
in the QOent

the reduction in the 4

o a g |s ys con l@‘ changed) Energy cannot
G eat rde tr yed T be converted from one form to
ot form

ra\rrfatloaémbtéﬁﬁlal energy

R e

Ass é;’f/o\ ergy-is’loss and total energy is conserved,
EP (a ficion = total energy at A (PE + KE )
65 + 10& (0.5) (vo?) + (0.5 x 10 x 7.5)
vo =12.4 m/s

OR
Ek (at A) = Work done against friction + Ep gain
% 0.5V =10.7 + (0.5 x 10 x {13 — 7.5} )

vo =12.4 m/s

There is negligible loss of energy due to sound/heat energy (on base)

4(a)

Using the Principle of Reversibility of Light
By measurement
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Zi (inair)=35%  /r (in water) = 26° (£19)

Nwater = Sin i/ sinr=sin 35/sin 26 =1.31 (or between 1.28 to 1.39)

re the first and second images of the fish
ray from side A to eye

274
shoM,oﬂ’échémbns/ of the 2 images, I) and I

air moﬂgal ;% ving randomly and bombarding / colliding with the
(tyre) w. rebounding off.

exert a foreé on the unit area of wall’s surface.

This produces a pressure (as pressure is force per unit area)

Increase , increases, no effect , increases
All 4 are correct

6(a)

perspex ball has been charged with induced positive charges on its
surface atoms near to the Van de Graaff generator

As like charges repel, the (+) charged ball will be repelled off by the
(+) charged metal dome.
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(b)

5 g has a weight (W) of 5x0.01=0.05N

Scale : 1cmto0.01 N (or less)

FE =0.15N

Fe and W are correctly shown (both margr:yf
Correct triangle shown (or par. Ielwﬁ x

resultant of F and W)

Correct T and 0 v.

(Deduct 1 mark not expressi 2 or 3 sf/ not
labeling thefarces on.the scale dr ndicating the

oD

7(a)(i)

pen, voltmeter réading s @} \?@B\n\p current.
bined resistance = 4 + 0
S @ =12A

R =
A mete’r/ 2A

(ii)

[~
closed, combi sistance =4 +{(6x 12)/ (6 + 12)} =8 Q
| MR=12/8=15A
er now reads 1.5 A

p.d acr =IR=15x4=60V

hence, p.d’across parallel network =12 -6 =6V
Currentthrough9 Q=V/R=6/12="%A
P.dacross9Q=IR=7"%x9=45V

Voltmeter now reads 4.5V

A device that converts other form of energy(s) to electrical enerqgy.

Using potential divider,
As p.da R at constant |
hence Rwor/10kQ =2V /10V
Ribr =2.0 kQ
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Alternatively

let x = RLbr
x/(x+10) =2/12
6x =x+10

5« =10

X =2.0kQ

8(a)(i)

To overcome_inertia of the coil so that it can start to turn / enable the
conducting (enameled) part of the wire to be in contact with paper clip
to allow current to pass into the coil.

(ii)

When electric current flows into the coil via the paper clip say from
right to left, (assume the coil is vertical, as shown in the diagra

Explanation of the force set up
it sets up a magnetic field at the bottom coil w

below (with a north pole up)

The net resultant field produces

7\ bottom coil (using Fleming LHR

which turns the coil.

“—This causes the con uctlng n meled coppe
\/ rotate.
/ (Alternatv coill |splac to one

produces a m pole in the coil

the/cpil to tisrepel by the
it is tra il will not turn and
i place other side)

tinuous rotation

u

No " s s into the coil when the insulated part of
ire is in contact with the paper clip, and
% 0 more magnetic force.
ut, inertia will continue to rotate the coil until the
conducting enameled copper wire connects up the circuit
again.
This again set up a force pushing the coil in again,

repeating the cycle and causing the coil to continue to
turn.

The rotation speed will increase.
Mention ‘ increased rotation’ — zero mark

To secure the 2 magnets strongly in the same position on top of the
base of holder by attracting them /prevent magnet attracting the coil
above it.
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9(a)

Coils M.: Primary coils and coil K : secondary coil
Comparing the voltages of primary coil to secondary coil:
Step down ratio = 3 300 : 220
=15:1
Hence the coils must be step down to the same ratio of 15 : 1
Comparing the turn ratio
ie Coil M : CoilK =1500:100=15:1
(If working is not clearly shown, award maximum 1 mark)

Input power =100 /75 x 15 kW =20 kW
Using | =P/V =20000/3 300
=61A

Any one of the following.....
Laminating the iron core will reduce the power loss due to heat” g

Using low resistance (primary and secondary) coils
amount of heat produced in the coils.

To increase the magnetic flux linkage between the
secondary coils by using a soft magneti m@é
them up...

Section B

10(a)

A force exerted on the brak l'acts on thesurface area o [E ton P in
contact with the oil in t cylinder to create a pressure '
This pressure in the oil/is(transmitted.toatt patts of the oil

Since oil is incom eSS|bIe t@a)es a for@\sxmq on the disc

pads of the wheels:. Fr en'the and the wheels slows
the car n.

Al/small area at Piston P would.require a smaller force exerted to
\R]oduge a Iarhe?\fb‘r/ce at-/ Pls\tbﬁ\Q.

] (2.0
8;70 the pressure acting in'the Jiguid.is the-same throughout,

orte exer‘teéfon \Q\‘fl‘f-‘prQ )/ Ap
(120 X 7.5 x 10)/ 5.0 x 10

=1800 N
(Pres@ p| ton'P =120 /5.0 x 10* = 240 000 Pa if got the above wrong)

(1]

(iif)

Assuming'\no energy loss,
Fpxdp=Fqxdaq
da = (120 x 6)/ 1800
=0.4cm

Since air is compressible

Pressure exerted at the master cylinder will not be fully transmitted to
the disc brakes Resulting in a greater force required at brake pedal to
obtain the same force on the disc brake for the ideal system

Force on Piston Q is smaller

(d)(i)

The fast moving car has high inertia
On a wet road, there is less friction between the wheels and the road
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When wheels suddenly stops turning, the forward force is greater than the | 1
resistive force
(ii) The threads allows water to pass through the surface of the tyre 1
This increases the friction between the car and the road surface to
prevent skidding.
11(a)(i) "
O 90 : ‘ ™
% ] ; - ;
£ | || ]
3— 70 | ; l E / i |
2 o -
[l | |
50 } et ;
n NEREER
40 ; / : : | ""l. PrORean |
i | | i | |
30 ! ! { ' -
25 -/ (| | - ]
20 1 | | 1
0 5 10 2 correct
- 1 mark
each correct part/shape of the gra labeled values for ax 4 correct
(total 5 parts) - 2 marks
0 to 2.5 min
2.5 min to 7.5 min Q All 5
7.5 min to 10 mi @
correct -
10 minto 20 m
20 min t0.25 mﬁk\ TN 3 marks
T A,
(ii) 1
Q o 1
i
(mass x temperatul )
15000/ (2 x 15)
@ = 500 J/kg°C
2
(b)(i) Substanbg\y 1
(ii) Substance Y
When subjected to the same cooling condition, the fall in temperature for | 1
substance Y is slower than substance Z
This indicates that a higher amount of energy needs to be lost by 1
substance Y compared to Z for the same amount of fall in temperature.
(iii) Substance_Z 1
For the same mass, same period of time,
Substance Z takes a longer time to change state
Indicating that higher amount of latent heat needs to be lost by Z 1

compared to Y to change from liquid to solid state
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Either

12A(a)(i)

Lens

/ N

5 »

Correct pair of rays from A, one refracted through the lens andgp
the other straight through optical centre _ 7
Correct pair of rays from B, one refracted through the lens

the other straight through optical centre

Correct smaller straight image drawn
Arrowheads drawn for every light ray a ma*
(no arrowheads or incomplete arrow hea \

(image is not straight — minus 1 m

As the object is brought nearer to'th Ie S towa?rdsl one focal le distance,
image becomes magnifi ut remain. inve d nd real

When the object is less tha oca ancé%m the lens, the

image becomes(weﬁ\lc}ﬁ@rﬂ virtual

»

% Q ()
N

Correct line“passing through top of object and image to locate position of
lens, (a) Correct line from object to lens, combined with line (b)

Focal length between 5.9 t0 6.2 cm

Diverging lens.

Diverging lens will spread the incoming rays before it reaches the lens
The more diverged rays entering the lens will be focused at a further
distance in the eye onto the retina

When rays enter the less rounded cornea, it undergoes lesser
refraction/less converging
This causes the lesser refracted rays to be focused at a further distance in
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the eye after passing through the lens.

12B(a)(i)

When the supply is turned on, a changing magnetic field is produced
around the solenoid

The changing magnetic flux/magnetic field lines cutting the aluminium ring
induces an emf on the ring

By Lenz’s law, the induced emf on the ring is such that the magnetic field
induced around the aluminum ring opposes the magnetic field of the
solenoid that produced it

Like poles will exist between the aluminium ring and the solenoid

And repel the ring upwards since like poles repel

The ring will move upwards momentarily and subsequently falls bae
down and rest on top of the solenoid.

The C-shaped ring does not allow current to pass around the al
continuously.
This does not allow any induced current, magnetic force

top part of the solenoid.

Emf/\,

12
9

(ii)

Correctsine ¢ (dotted) starting from max
Correct emf=9V

min emf =-9V
period =0.022 s

(iif)

A rotation 1/4 times slower would result in

a) Output e.m.f = 9.0 V which is 1/4 times lesser than initial

b) Period becomes 0.022 s since frequency becomes 45 Hz

c) A slower rotation causes lesser e.m.f to be induced in the generator
and it the period for each oscillation is longer.
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1

The graph shows the speed-time graph of a pendulum bob oscillating from a point.

speed/m s™'
A

L time/s
0 1.0

What is the period of the oscillation of the pendulum bob?

A

5s B 10s C 15s D 20s

The following diagram shows the thickness of 10 metal coins using a micrometer.

—— 30
5 —

= 05
TTTTE-20

=_ 15

What is the thickness of one metal coin?

A

0.72 mm B 0.77 mm C 572mm D 7.72mm

A car travels at constant speed round a bend.

Which of the following statements about the motion of the car is not correct?

ooOw>»

The car is accelerating.

The velocity of the car is uniform.

The displacement of the car increases.

The distance covered per unit time by the car is constant.

2
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4 A stone is thrown vertically upwards and falls back to its starting point and stops.

Taking velocity in the upward direction as positive, which of the following
velocity-time (v-t) graphs is correct?

\!" VT

—
-

Y oA YA
c \/ > 5 \ .
t \J [
5 Some students want to calculate the density of pure copper. They measured the
mass and volume of different samples of pure copper.
Which of the following mass-volume graphs shows their results?
mass
mass 4 4
A B
volume volume
mass mass4
C D
volume
volume
3
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A rocket has a mass of 100 kg. The force produced by the engine of the rocket is
3000 N in the direction against the force of gravity.

What is the acceleration of the rocket?

10 ms?
20 ms™
30 ms?
40 ms™

OO m>»

An aircraft heads north-east at 400 km/h. The wind is blowing towards the
north-west at 100 km/h.

Which vector diagram represents the correct way to obtain the resultant velocity of
the aircraft?

e
i

4
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8 The diagram below shows a can of soft drink balanced on its edge.

Where is the likely position of the centre of gravity?

9 A force F acts on an L-shaped object pivoted at point P at different positions.

Which of the following diagrams shows the position where force F is applied that
would result in the lowest magnitude of moment about pivot P?

F, -
A B
P P
c 5 F
P P
F

5
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10 A force of 500 N is applied to a box to move it up the ramp as shown. The friction
acting on the box is 300 N.

500 N Y
300 N 5m 3m
X 4m

How much work is done against friction?
A 300J

B 1200J

C 1500J

D 3000J

1 Smoke particles in a transparent box are observed using a microscope. A small

point of light is seen to move around as shown.

What does this experiment demonstrate about air molecules?

They are in continuous random motion.

They can be seen through a microscope.

They move more quickly when they are heated.

They move because of collisions with smoke particles.

ooOow>»

6
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12 A small cork is fixed with wax to a metal plate. An electric heater is placed close to

the plate.

electric
heater

After some time, the wax melts and the cork drops off.

How does heat reach the wax?

ooOow>»

By conduction only

By conduction and convection
By radiation and conduction
By radiation and convection

13 The diagram shows an electric heater being used to heat a beaker of water and a
beaker of oil for several minutes. Both beakers are identical in size.

water—__ |7 —

ol

electric heater

The temperature of the water and the temperature of the oil increase constantly. The
rise in temperature of the oil is much greater than that of the water.

Which of the following explains the observation?

ooOow>»

The oil has a higher boiling point than water.
The oil has a higher heat capacity than water.
The oil has a lower boiling point than water.
The oil has a lower heat capacity than water.

7
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14

15

16

A piece of wire has an electrical resistance of 2.0 Q2 in melting ice and 2.5 Q in boiling
water.

What is the resistance at 20 °C assuming that resistance changes uniformly with
temperature?

210
220
23Q
240

oo w>»

The following steps are used to construct and calibrate a thermometer in the Celsius
scale. Arrange them in the correct order.

1 Measure the value of the thermometric property at steam point.

2 Choose an appropriate thermometric property.

3 Measure the value of the thermometric property at ice point.

4 Divide the temperature range between the two fixed points into 100 equal parts.

A 3,2,1,4
B 2,3,1,4
Cc 2,4,3,1
D 4,231

Which of the following ray diagrams is correct?

object object

8
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17 The diagram shows light travelling through a medium. The light reaches the
boundary with a vacuum as shown. The light emerges travelling along the surface.

medium
60°
>
vacuum
What is the refractive index of the medium?
sin 30° sin 60°
A — B -
sin 90° sin 90°
sin 90° sin 90°
C — D -
sin 30° sin 60°

18 A light beam is incident into a semi-circular glass block and refracted out as shown. A
graph of sin a against sin b is plotted as shown.

sin a
\b<, A

I
o

»sinb
0.00 0.
What is the critical angle of the glass?
A 37° B 39°
Cc 51° D 53°

9
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19 The diagram shows a section of a wave motion. The particle at position x moves in
the direction of the arrow shown.

Which of the following particles at the labelled positions, A, B, C and D is incorrect?

Direction of
wave velocity

—_—

20 The two graphs shown below refer to the same wave.

Displacement/m Displacement/m

Ol% / , / \ / ”\' Distance/m
VA

> Time/ms 0_3‘\/0_6 0.9

What is the speed of the wave?

0.3 ms™’
1.2 ms™
150 ms™
300 ms™'

oo w>»

10

www.KiasuExamPaper.com
146



21

22

23

The diagram shows wavefronts moving from left to right as seen from above a

ripple tank.

Which of the following shows the correct depth of the water in the tank as seen
from the cross-section of the tank?

Below are three statements about electromagnetic radiation.

= Microwaves may cause the ionisation of cells.
= Radio waves are use in cancer radiotherapy.
= Ultraviolet radiation is used in remote controls for television sets.

How many of the statements are correct?

oo mw>»
WN 2O

Radio waves, visible light and X-rays are all part of the electromagnetic spectrum.

What is the correct order of increasing wavelength?

shortest longest
A | radio waves visible light X-rays
B | radio waves X-rays visible light
C | X-rays radio waves visible light
D | X-rays visible light radio waves
11
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24

25

26

The diagram shows a loudspeaker that is producing a continuous sound wave of
frequency 200 Hz in air.

loudspeaker

14 :

Which diagram best shows how the sound causes a molecule at P to move during
1

—s?

200

A B C D
 —_— »-— .
-+ P P
L]
P

The speed of a sound wave is reduced by half when it passes from medium A to
medium B.

Which statement below describes the change in the sound wave correctly?

The frequency is reduced by half.

The wavelength is reduced by half.

The frequency becomes twice its initial value.
The wavelength becomes twice its initial value.

ooOw>»

In the diagram, two copper cans X and Y with outer surface of different texture are
filled with same amount of water at room temperature and heated by heaters of the
same power

dull black polished
surface chrome
surface
heater heater
X Y

Which of the following statements is correct?

A Water in X boils faster because dull surface is a good absorber of radiation.

B Water in Y boils faster because polished chrome surface is a poor absorber of
radiation.

C Water in Y boils faster because polished chrome surface is a poor emitter of
radiation.

D Water in both cans take the same length of time to boil because the texture of
outer surface will not affect the rate of energy absorbed by the water.

12
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27 Which of the following statements is true?

All metals are magnetic materials.

All electrical conductors are magnetic materials.

All materials that can be electrically charged are magnetic materials.

All materials that can affect the direction of a compass needle are magnetic
materials.

oOwW>

28 A light uncharged conducting ball is moved towards the positive plate.

nylon thread

FF+++
|

Which diagram correctly shows the charges on the ball just after it has touched
the positive plate?

A B

+
+

+
Q-
>

29 The electromotive force of a cell is 2.0 V.
Which of the following statements about the cell is correct?

The cell can supply 2.0 C of charge per second.

The cell can supply 2.0 W of electrical power per second.

The cell can supply 2.0 J of energy per coulomb of charge.

The cell can supply 2.0 J of energy per coulomb of charge per second.

o0 w>

13
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30 What is the current 1?

A 5.4 mA
B 11 mA
C 21 mA
D 43 mA
31 The diagram shows a battery, a fixed resistor, an ammeter and a variable resistor

connected in series. A voltmeter is connected across the fixed resistor.

The resistance of the variable resistor is reduced.

Which of the following correctly describes the changes in the readings of the

ammeter and the voltmeter?

ammeter voltmeter
A increases increases
B increases decreases
C decreases increases
D decreases decreases

www.KiasuExamPaper.com

14

150




32 The steps taken to charge a conductor are shown below.

Place the conductor to be charged on an insulating stand.
Remove the charged rod.

Place a positively-charged rod near the surface of the conductor.
Connect the conductor to the ground.

Remove the ground wire.

AR WON -

Which of the following shows the correct sequence of events?

A 1,3,4,2,5
B 1,3,4,5,2
Cc 1,3,2,4,5
D 3,1,2,5,4

33 Three identical light bulbs, L4, L2 and L3, and a resistor R are connected as shown in
the diagram.

R S
———— oo
L2 L3

How will the brightness of lamps L4, L2 and Lz change when the switch S is opened?

brightness of L4 brightness of L, brightness of L3
A dimmer dimmer dimmer
B dimmer brighter brighter
C brighter brighter brighter
D brighter same same
15
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34 The diagram below shows the simple circuit of an electric fan. Which of the
following actions will blow the fuse?

e fan
f "
earth e 4 B[
Iinl: - 1
neutra o !
C

| Point A touches point C.
| Point B touches point C.
1] Point A touches point B.

A I only

B I and Il only
C Il and lll only
D I, Iland I

35 The diagram shows a brass rod supported on two copper rails which are
connected to a battery. The N-pole of a magnet is placed beneath the rails.

In which direction does the brass rod experience a force?

16

www.KiasuExamPaper.com
152



3

37

Two magnets are dropped vertically from the same height.

N|v

copper
pipe

iil
Ni
Plastic

. pipe

The magnet that dropped through the copper pipe took a longer time to drop through
the pipe compared to the other one that dropped through the plastic pipe.

Which of the following is the correct explanation?

ooOw>»

Current is induced in the copper pipe.
Copper pipe is a non-magnetic material.
Magnetism is induced in the copper pipe.
Plastic is a better conductor of electricity.

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

axle of rotation

Which row is correct?

direction of current flow through
the coil at the position shown

position of coil when current
through the coil is maximum

JoK—>L->M
JoK—>L->M

M>Lo>K-—>J

o 0O W >

M>Lo>K-—>J

horizontal

vertical
horizontal

vertical

17
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38 A bar magnet is moved slowly into a coil of wire which is connected to an oscilloscope.

magnet

coil oscilloscope

The trace on the oscilloscope is shown below:

The magnet is then moved back from the coil at a greater speed.

Which trace shows this?
A B C D

=

39 The diagram illustrates the trace obtained on the screen of an oscilloscope
when a given signal is applied to the input terminals.
A

4 divisions

A

»
»

4 divisions

The time-base is set to 2.0 ms/div and the voltage sensitivity is 2.0 V/div.
Which of the following correctly represents the peak voltage and frequency of the

signal?
Peak voltage Frequency
A 40V 83.3 Hz
B 40V 125 Hz
C 8.0V 83.3 Hz
D 80V 125 Hz
18
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40 Three identical filament lamps, X, Y and Z, are connected to a transformer with
multiple coils. The resistance of each lamp is 4.5 Q and each requires a current of
2.0 A to light up normally.

1000
| turns

Q:Q lamp Z

lamp X ®2000

turns

1500 turns

8 ]-9V

lampY

What can be observed about the brightness of the three lamps?

Lamp X Lamp Y Lamp Z
A Dimmer than normal Normal brightness Brighter than normal
B Brighter than normal Normal brightness Dimmer than normal
C Not lit Normal brightness Not lit
D Not lit Not lit Not lit
19
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1 A sky-diver jumps from a high-altitude helicopter as shown in Fig. 1.1.

sky-diver
/_\
Earth
Fig. 1.1

(a) Explain why the acceleration of the sky-diver

(i) is 10.0 ms™ at the start of the jump, [1]

(i) decreases with time. [2]

(b) At one point during the dive, the acceleration of the sky-diver was 7.5 ms2. The
sky-diver and his equipment have a total mass of 90 kg.

Determine the total resistive force acting on the sky-diver at that point. [2]

total resistive force = .............

2
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(a) Define gravitational field strength. [1]

(b) A stone is released from rest at an unknown height on the Earth. It reaches
the ground after 2.0 s. Assume that air resistance is negligible.

(i) Calculate the velocity of the stone at 2.0 s. [2]
Velocity = ......covvveiiinnn.
(i) In the space below, sketch the velocity-time graph of the stone. Indicate
time = 2.0 s and its corresponding velocity on the axes. [2]
(iii) Determine the height from where the stone is dropped. [2]
Height = ...l
3

www.KiasuExamPaper.com
158



Fossil fuels will eventually run out. This has led to scientists looking for alternative
sources of energy. Tidal stream systems use the kinetic energy of seawater to
generate electrical energy during the incoming and outgoing tides.

Fig. 3.1 below shows a twin-turbine system in which flowing seawater turns the turbine
blades.

Fig. 3.1

When operating, 9.7 x 10° kg of seawater travelling at a speed of 3.0 ms™' passes
through each turbine every second. Each turbine generates 1.2 x 10° W of electrical
energy.

(a) Define power. 1

(b) The input power to each turbine is the kinetic energy of the seawater that flows
through each turbine in one second.

Calculate the input power of each turbine. 2]

Input power = ...............

(c) Calculate the percentage efficiency of each turbine. [2]

Percentage efficiency =.............

(d) Suggest one advantage of tidal stream systems over conventional wind
farms. [1]
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Fig. 4.1 shows a very large plane mirror, inclined at 45° to the horizontal, beneath a
pattern on the high ceiling of a hall.

ceiling

mirror —|

45°

Fig. 4.1

The mirror is set on a stand immediately below the centre C of the pattern. R and S
are two rays of light from C that strike the mirror.

The diagram is drawn to scale.

(a) On Fig. 4.1, mark with a cross (x) the position of I, the image of C. Label your
cross l. [1]

(b) Complete the light rays to show how Rays R and S travel after they strike the
mirror. [2]

5
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5 Fig. 5.1 shows rays from a distant object reaching a converging lens with a focal length
of 6.0 cm.

A

\\

\\

v

Fig. 5.1

(a) State what is meant by the phrase “the focal length of a converging lens is
6.0 cm”. [1

(b) Complete the ray diagram in Fig. 5.1 to scale to show how the converging
lens forms an image. [3]

(c) Describe the effect, if any, on the image when half of the lens is being cut away.

(1]

6
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Fig. 6.1 shows two flat metal plates positioned horizontally, one above the other. The
positive terminal of a high-voltage supply unit is connected to the bottom plate and the
negative terminal is connected to the top plate.

high-voltage
supply unit

horizontal
metal plates

Fig. 6.1

The high-voltage supply is switched on.

(a)

(b)

On Fig. 6.1, draw the shape and the direction of the electric field produced by
the horizontal plates. [3]

A small oil droplet is placed between the two metal plates. The oil droplet
remains stationary in mid-air.

(i) State the charge of the oil droplet. [1]

(i) Explain, using your understanding of Newton’s laws of motion, how the
oil droplet can remain stationary in mid-air. [3]

7
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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 7.1 and Fig. 7.2.

(a)

(b)

Fig. 7.1

Calculate the resistance of the lamp.

Calculate the maximum and minimum current flowing through the lamp in

(i) circuit in Fig. 7.1,

(i) circuit in Fig. 7.2.

A
—_—
X
12V,24 W
Fig. 7.2
Resistance =

Maximum current =

Minimum current =

Maximum current =

Minimum current =
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Fig. 8.1 shows the side view of water waves formed in a ripple tank.

direction of travel of the wave

_—
1 ' H T I t
11 I 5 I‘ Pt __L T |
. b A w4
7 N T Al N
displacement ! [ BEERLEENGENCSCS ’“*‘JF":' H I
ESssassy 3 % SsaSsassanss
0 4 T u amay ! j——— ] !
1 12 | 11 [ t | N1
| 1 |
/ HHH y ; |
T I HENEEN 7 TJ { ! % \
1 1 N T 7 B
[ N d 1 [
¥ REREEE & F HH ek
HHHHH i NESEES NS l[ T H;:Mj;,r _E | Distance/m
0 0.100 0.200 0.300 0.400 0.500 0.600 0.700
Fig. 8.1
(a) Determine the wavelength of the wave. 1
Wavelength=.............

(b) Given that the period of the wave is 0.33 s, determine the speed of the wave.

(2]

Speed of the wave = ..............
(c) A small piece of styrofoam is floating at A on the wave at 0.500 m horizontally

from the origin (0,0). State and explain what would be the horizontal distance
of the styrofoam from the origin after 2.0 s. [3]
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9 The diagram below shows the screen of a cathode ray oscilloscope (CRO). The time-
base is set at 0.20 ms/mm and the length of the time-base sweep MN is 100 mm.

(a) Calculate the time duration represented by MN. [1]

(b) A radar signal, sent from a radar station to a distant aircraft, is displayed on the

CRO at X and the signal received back from the aircraft is displayed at Y. The
distance XY is 60 mm.

Given that the speed of the radio wave is 3.0 x 108 ms™, calculate the distance of
the aircraft from the radar station. [2]

Distance =

(c) The signal displayed at Y is weaker than that at X. State a reason why this is so.

(2]

10
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10

Section B

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

Four transformers, A, B, C and D are being investigated. For each transformer, the
input voltage is changed and the output voltage measured each time. The results for
each transformer are shown by the graphs in Fig. 10.1.

50.0

40.0

w
°
(=

20.0

Output voltage (V)

10.0

A
| A
»
o
>
a B
-~ |
"l f
o =
y i
i 5 C
e
T
i - D
S i = 1
=1 Ll | |
0 1.00 2.00 3.00 4.00 5.00 6.00
Input voltage (V)
Fig. 10.1
11
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One of the transformers is then used to light up a 12 V lamp from a 3 V power supply
as shown in Fig. 10.2.

iron core
—_—
3V o —1 = ® v
power ~. ——1 = la
supply ¢ —— e
Fig. 10.2
(a) Explain how a current in the primary coil produces an output voltage in the
secondary coil. [2]
(b) Describe the purpose of the iron core. [1]
(c) Use the data on the graphs in Fig. 10.1 to answer the following questions.

(i) State and explain which transformer, A, B, C or D, would be used to
light the 12 V lamp to normal brightness, from a 3 V supply as shown in
Fig. 10.2. [1]

12
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(i) Transformer C contains 50 turns on its primary coil. Calculate the
number of turns on its secondary coil. [2]

Numberofturns = ....................

(iii)  Transformer A has a current of 0.500 A in the primary coil. Calculate
the current in the secondary coil. [2]

Current= ...,
(iv)  State and explain which transformer, A, B, C or D, is not suitable to be

used for the transmission and distribution of energy from power stations
to transmission cables. [2]

13
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1 (a) Fig. 11.1 shows a manometer which contains mercury being used to measure the
pressure from a gas supply. One end of the tube is connected to the gas supply
and the other end is open.

/—\_—_Q
gas supply
~ --P-*%. | [ 185 mm
105 mm :
Fig. 11.1

(i) Explain how the gas molecules in the manometer create a pressure. [2]

(ii) Mark and label on the right limb of the manometer in Fig. 11.1, a point Q in
the tube which is at the same pressure as point P. [1]

(iii) Given that the density of mercury is 13600 kgm and that the atmospheric
pressure is 760 mmHg, calculate the pressure of the gas supply in Pa. [3]

Pressure = .................
(iv) State how the liquid levels in the tube will change if a manometer tube of a

larger bore (inner cross-sectional area) is used. The total amount of
mercury is constant. [2]

14
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(b)

Fig. 11.2 shows a long vertical glass tube with one end immersed in mercury
and the other connected to a vacuum pump at A. The glass tube fits tightly into
a bell jar. With an opening at B and all air in the glass tube pumped out through
A, the mercury rises to a maximum height of 760 mm above the level of mercury
in the dish.

glass tube
R GEEREEEEEEEE n
1000 mm 760 mm
o 11
bell jar
Y
A 2 S _ \ J: B
A

Mercury in the dish
Fig. 11.2

A bicycle pump is now attached to opening B and air is being pumped into the
bell jar.

State and explain how the mercury column in the glass tube would behave as
air is pumped into the bell jar by the bicycle pump. [2]

15
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12

EITHER

(a)

A veterinarian wants to do a minor surgery on a dog. 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 scalpel 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= ...,
2. heat gained by the sterilized water. [1]
Heatgained = ............c.cooiiiiiiinnts
(i) From (a)(i), write an equation relating the heat exchange between the
scalpel, hemostat and water. [1]
(iii) Hence or otherwise, determine y. [1]
Y S
16
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(b) The apparatus is set up to determine the specific latent heat of fusion of ice as
shown in Fig. 12.1.

Electronic Balance reading/g
Crushed ice at 0°C -\\
A

Heat Heater 250 1 B
eater switched '
switched on 200 ___L-
off 175 + N
150 A
100 l
50 {
[
0 20 Time/s
Electronic Balance Electronic Balance
Setup A Setup B
Fig. 12.1 Fig. 12.2

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.
12.2.

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

(i) Determine the mass of ice melted by the heater in the first 20 s.  [1]

Mass ofice = .................

17
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(iii)  If energy is being supplied at a rate of 400 Js™, calculate the specific
latent heat of fusion of ice, assuming that all the energy released from
the heater is absorbed by the ice. [2]

Specific latent heat of fusion = ......................

18
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12 OR

(a) To investigate a layer of rock underground, an explosion is triggered on the surface of
the Earth. Fig. 12.3 below shows the arrangement.

explosion made here detector

\ / air
1 surface

Earth
5 3
\\ layer of rock
4

Fig. 12.3

Sound wave from the explosion may travel to the detector through air (path 1) or
through Earth (path 2). It can also be transmitted into the layer of rock by path 4 with
part of wave being reflected at the boundary between the Earth and the layer of rock
as indicated by path 3.

The time taken for the sound to reach the detector is shown in Table 12.4.

Path

Time taken (in seconds) for sound to
travel from the source to the detector

0.100 0.020 0.300

(i)

(ii)

(iii)

Table 12.4
Explain why sound wave takes the shortest time to reach the detector along
path 2. [1]

Given that the speed of sound in air is 330 ms™, calculate the distance between
the source of sound and the detector. [2]

Distance =

Use the answer in part (ii) to calculate the speed of sound in Earth. [2]

Speed of sound =

19
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(iv) Referring to path 4, explain how the speed of sound changes when it travels
from Earth to the layer of rock. [1]

(b)

Fig. 12.5

(i) Explain how the vibrations of the source produce waves of ultrasound and
suggest how these waves are transmitted through the body tissue to the
receiver. [3]

(i) Ultrasound used in medicine has a frequency which is 100 times higher than
the maximum frequency that can be heard by humans.

Estimate the frequency that might be used for ultrasound in medicine. [1]

Frequency =

20
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COMMONWEALTH SECONDARY SCHOOL
SECONDARY FOUR EXPRESS PHYSICS
PRELIMINARY EXAMINATION 2018
MARK SCHEME

Section A (50 marks)

To deduct one mark per question for errors in significant figures.

Qn Answers Mark

1ai Air resistance is negligible 1
Or: No air resistance or resistive force

Or: the only force acting is the weight or gravitational force or g
Or: Resultant force is (due to) the weight or gravitational force

1aii Air resistance increases as speed increases

Resultant force decreases
Accept: F. decreases

1b Resultant force = ma
=90 kg x 7.5 ms™2

= 675N

Do not give the first ma
force.

e resistive

Weight — resultant force

[1]

Total mark for Q1 5

2a Gravitational force per unit mass. 1
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Qn Answers Mark
2bi a = (v-u)t
10 ms2 = (v -0 ms")/2.0s 1
v =20 ms™! 1
2bii Straight line graph with positive gradient starting from origin 1
Correct values of velocity of 20 ms™ and corresponding ti @
clearly indicated on graph. Axes labelled with units. 1
2biii 1
1
G all Il done apart for some students who still sketch the graph
with g initial speed of 20 m/s.
These students need to underline key phrase such as “released from rest”
in the question stem to remind themselves.
Total mark for Q 2 7
3a Rate of work done or Rate of energy conversion 1
[ )
3b %2 (9.7 X 10° kgs™) (3.0 ms™")? 1
=4.4X10%J/s or W (2 sf) 1
3c (1.2 x 10%/ 4.37 x 10°) x 100% 1
=27.5%
= 28 % (2sf) 1

e.c.f. from (b)

Or: (1.2 x 105/ 4.4 x 10°) x 100%
= 27.3%
= 27 % (2sf)

2
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Qn

Answers

Mark

3d

Any of the following:

0 There is current or water moving throughout the day (but
not so for wind blowing in the correct direction).

o0 No noise pollution for tidal energy.

o Do not require large clearance of land space.

0 Does not obstruct the flight path of birds

Total mark for Q 3

4a

| a5t
N
Image Iocatwgy@u ately (+<-6’IJ<)% and labelled as I.
T

4b

ither extension to | or from
. of reflection +/- 1°).

Reflected r S\E?W\ﬂ
asurement o

@ r

- %\Q

Totalmark for @4~ \\ "\

X A U/N Y

5a

The  between the optical centre/centre of converging lens/lens

> dist
axi Wrin ipal Focus/Focal Point is 6.0 cm.

5b

A ray is drawn parallel to the other two rays and passing through the
optical centre undeviated.

All 3 rays brought to a focus on the focal plane. Don’'t accept image
formed at Principal Focus F.

at 6.0 cm (+/- 0.1 cm) away from the lens

3
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Qn Answers ) Mark
5¢c 1
the lens is cut, all therays that
used to be converged by this e lens will no longer reach the
image, rays incident on the other half is not affected. Si less light rays
reach the image, the- will beless bright.
e
~\) 5
<)
6a ine af%‘ﬁ from one plate to another 1
an mm in spacing is allowed
1
from bottom plate to top plate
1
6bi 1
)
6bii "\ trostatics or electric force (of attraction from the top plate and
ion from the bottom plate) is acting upwards on the oil drop 1
an equal to the weight of the oil drop which acts downwards. 1
As there is no resultant force acting on the oil drop, the oil drop remains | 1
at rest.
Total mark for Q 6 7
7a R=V?P
=(12V)?/ 24 W 1
=6.0Q 1
7bi 12
Maximum current = 6.0
1
=20A

4
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Qn Answers Mark
12
1
Minimum current = 6+6
=1.0A
7bii 12
Maximum current = 6.0
1
=20A
9
Minimum current = 0.0 (accept if working is not written)
=0A
Total mark for Q 7 6
8a A=0.550m-0.150 m P
=0.400 m &,
A N\
8b V=NT
=0.400 m/0.33 s 1
2ms’ ¢ 1
8c i rofoanmwould be 0)500 m gﬁ lly) from the origin. 1
i nsvers ave or the movement of 1
froulart hef the wave
1
illates up and down and not left and
erpendicularly to the direction of the
[1] without transferring matter [1] Hence its
d remain constant.
22
Total mak for @8 6
<2
9a 100 mm.x0.20 ms/mm
=20 ms or 0.020 s or 2.0 x 102 s 1
9b
Divide time by 2: e.g. % or 12;“ 1
d=3.0x10®m/s x 0.006 s
=1 800 000 m or 1.8 x 10°m 1
9¢c Energy is absorbed by the surrounding air. 1

Thus less energy is received by the radar.

5
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Qn

Answers

Mark

Total mark forQ 9

10a The current in the primary coil is alternating/changing 1
The magnetic flux in the secondary coil is changing continuously, 1
hence inducing an emf in the secondary coil.

b To concentrate the magnetic field lines 1

ci B because the the output voltage is 12.0 V when the input voltage is | 1
3.00 V.(as shown on the graph)

cii Ns/50=12.0 V/6.00 V
Ns-=100

ciii 48.0 V/ 6.00 V =0.500 A/ls
Is = 0.0625 A (3 sf) A\

civ D because it is a step-down transfor eho cu' ;
resulting in a higer power Iowﬂe 1
Total mark for Q 10 | \/_\ 10

/B\\
11ai Wa contmuously at high | 1
a om random
ontalnerlmercury thus exerting a | 1
Q] e force per unit area is the pressure.
11aii
"185 mm 1

4

6

www.KiasuExamPaper.com
183




Qn Answers Mark
11aiii 185 mm — 105 mm = 80 mm or Pressure difference is 80 mmHg 1
P =760 mmHg + 80 mmHg
= 840 mmHg
P = pgh
= 0.840 m x 13600 kgm= x 10 Nkg™'! 1
=114 240
=110 000 Pa (2 sf) or 114 000 Pa (3 sf) or 1.14 x 10°Pa 1
11aiv The liquid levels in both sides of the tube will fall. 1
However, the difference in the two levels will remain unchanged. 1
11b As air is pumped into the bell jar, the pressure of the bell jar 1
above atmospheric pressure.
As such, mercury would be forced in to the glass tube
mercury column taller/longer. :
Total mark for Q 11
12 Heat lost by scalpel and hem
EITHER | = (0.050 kg + 0.070 I)((g)//i_’(i.’:zg 1
ai1 =(0.120 x 450 x 100) J~ (042 x
= (5 400- 54 y) J or 54 & 1
(N @)
ai2

Heat gained\by, t ilized watér, @j:\*—/

.200:kg x y-289C)
-\23 520)J or 8 2

AN
by-scal hemostat = heat gained by water

aii 1
54(10 )@ -28)
aiii y - 23520
=840y +54y
2892 = 4y
y =32 (2 sf) 1
bi Specific latent heat of fusion of ice is the amount of thermal energy | 1

required

to change unit mass of ice from its solid to liquid state, without a change
in temperature.

7
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Qn Answers Mark
bii Mass of ice melted by the heater alone in the first 20 s =200g—-175g

=25¢g 1
biii Latent heat gained by ice = heat supplied by heater

Specific latent heat of fusion =Pt/ m

= (400 J/s x 20s) / 25g 1

=320 J/g 1

Total mark for Q 12 EITHER 10
;iz OR Sound travels faster in solid (earth or ground) compared to ai 1
ail Distance = 330 ms-'x 0.100 s ]

=33 mor33.0m 1
aiii Speed = 33 m /0.020 s or 33.0 m /0. Ks " / 1

= 1700 ms- (2sf) or 1650 ms&f) \" ’, 1
aiv The speed of sound,in S. Wt d wave ben ay from 1

the normal. <f?
bi Production of-ultrasoung: \>

Vibration of the source at.high’frequenc &? (0]

along. the direction of t ropagatic t ave 1

(0 Iw | &/vw@uces u‘)’

Transmission through bo@e

he moltw\i‘;s\,of the tissue vibrate backward and forward in the
direction parallel jon of the propagation of sound or wave. 1
i source results in the formation of a series of
i r region of high pressure) and rarefactions (or
f pressure) in the body tissue.

Transmission to the receiver:

When the ultrasound hits the denser part of the tissue, it is reflected

through the body tissue and is detected by the receiver (or go back to

the receiver).

1

bii 2 MHz or 2 x 10° Hz or 2000 kHz 1

Total mark for Q 12 OR 10

8
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1

The diagram below shows a pair of vernier calipers set to measure a metal pipe. Given that
the pipe has an internal diameter of 10.2 mm, what is the thickness of the wall of the metal

pipe?
0jcm 1 2 3 4
I!IJ]II!I|II[11I!'IIIJ_[IT}[1!‘H_]!1LI_LJJ_UJ_LH_UJ
(s 0 10
A 2.8 mm B 3.8 mm C 5.6 mm D

The following statements describe various motions.

A plane flies due North for 500 km.
A tourist travels 100 km on a journey.

A snail crawls at 3 mm/s in a straight line towards a carrot.

e

A runner’s average speed in a race around a track is 5 m/s.

Which statements describe vector quantities?

A 1and 2 B 1and 3 C 2and 3 D

The velocity-time graph for a moving object is shown below.

speed / m s
A
5 Q
i >
0 8 time /s
In which region is the acceleration uniform?
A Mto N B Nto O C OtoP D
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A graph of resultant force of a moving car against time is plotted as shown below.

F/IN 4

> t/s
Which of the following velocity-time graphs shows the velocity of the car?
A B

v/ms?t, v/ms',

» t/s | » t/s

v/ms', v/ms?t,

» t/s > t/s

Only 2 forces act on an object. If the object is in equilibrium, which of the following
condition(s) is/are required?

The 2 forces have the same magnitude.
The 2 forces are opposite in direction.

The 2 forces are in the same direction.

A W N -

The 2 forces are of the same type.

1and 2 only
1 and 3 only
3 and 4 only

OO0 w >

1, 2 and 4 only

GO ActiesRielpie a4, [Turn over

189



6 A cyclist is riding at a steady speed on a level road.

According to Newton’s Third Law of motion, what is the equal and opposite force to the
backward push of the back wheel on the road?

A the tension in the cycle chain
B the total air resistance and frictional force
C the force exerted by the cyclist on the pedals
D the forward push of the road on the back wheel
7 Some students measure the masses and volumes of different sized samples of a type of

wood. Which graph shows their results?

A B
A A
mass ﬂ mass
» Volume » volume
C D
A A
mass mass
» volume » volume
8 The diagram below shows a uniform metre rule of weight 2.00 N suspended by two spring

balances. The tensions on the spring balances are 0.75 N and 1.25 N respectively.

0.75N 195N

X

Determine X, the distance between the two springs.

A 0.60 m B 0.70 m C 080m D 090m
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9 Nathan uses paper clips to balance a toy bird on his finger as shown.

A 2 toy bird

paper clips
What is the effect of the paper clips?
They help to raise the centre of gravity above his finger.

They help to raise the centre of gravity to his finger.

They help to lower the centre of gravity to below his finger.

OO0 w >

They do not affect the centre of gravity but increase the weight.

10 The diagram below shows a simple hydraulic jack. Which of the following changes will
enable heavier loads to be lifted?

handle

piston Z

piston W hydraulic fluid

diameter of W diameter of Z
A doubled remains the same
B doubled halved
C remains the same halved
D halved doubled
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12

The diagram shows a nail being knocked into a piece of wood with a force of 60 N.

20 mm?
«—»

2 mm?2

200 mm?

What is the pressure on the wood?

A 30 x 10 Pa
B 30 x 102 Pa
Cc 30 x 10% Pa
D 30 x 108 Pa

A manometer is used to indicate the pressure in a steel vessel, as shown in the diagram

below.

*f

steel

vessel T

liquid
manometer

Which option describes the pressure in the vessel as indicated by the liquid manometer?

Itis zero.
It is between zero and atmospheric pressure.

It is equal to atmospheric pressure.

OO0 W >

It is greater than atmospheric pressure.

GO ActiesRielpie a4,
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13 A force of 5.0 N exerted on an object causes it to accelerate from a velocity of 0 m/s to
8 m/sin 10 s.

Determine the power of this force.

A 0.40 W B 20W cC 20w D 40W

14 A column of gas is slowly compressed as shown in the diagram.

piston

«—

gas

Which of the following graphs correctly shows the relation between the gas pressure P and
the length of the gas column h?

A B
PA PA
» h » h
C D
A
P pt
1 1
> h > 5

15  The outer surface of an electric kettle is always kept polished and shiny. What is the purpose

of this?
A to stop energy loss by conduction
B to be a poor emitter so as to reduce energy loss
C to reduce energy loss by thermal conduction
D to reflect any radiation incident on its outer surface
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16  The diagram below shows two thermometers, X and Y held at the same distance away from
a lighted Bunsen burner. The bulb of thermometer X is wrapped with a silver foil while the
bulb of thermometer Y is wrapped with a black paper.

4ol ‘ )
30

208
i &
0

silver foil black paper
\O A '/

thermometer X ' thermometer Y

bunsen burner

Which of the following graphs show the correct change in temperature of the two

thermometers?
A B
A
temperature temperature
\\\
Seol Y
______ X
» time
C D
A A
temperature temperature
—————— X

» time » time

17  When calibrating a thermocouple thermometer, one of its junctions is immersed in melting
ice while the other is kept in boiling water. The current reading on the micro-ammeter is

200 pA. If the “hot junction” is immersed in substance X and the reading is 20 YA, what is
the temperature of substance X?

A —-20°C B -10°C Cc 10 °C D 20°C
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18  The same quantity of thermal energy is applied to four different blocks.
The temperature rise produced is shown on each block.
Which block has the highest heat capacity?

A B
temperature
temperature rise of 6 °C
rise of 3 °C
Cc D
temperature temperature
rise of 9 °C rise of 18 °C

19  The graph below refers to an experiment in which an initially solid specimen of nitrogen
absorbs heat at a constant rate. Solid nitrogen has a specific heat capacity of

1.6 x 10% J / kg K and melts at 63 K.

temp/K1
Bt — == —

63} — ———

53 = time /s

Which of the following are the specific latent heat of fusion and specific heat capacity of
liquid nitrogen respectively?

specific latent heat of fusion specific heat capacity of liquid nitrogen
A 4.0x10*J/kg 1.6x103J/kg K
B 2.4 x10*J/kg 20x103J/kgK
Cc 1.6 x 10* J / kg 1.6 x 103 J / kg K
D 2.4 x10*J/kg 6.0x 103 J/kg K
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21

10

Substance K consists of particles that are close together and sliding past each other
randomly. The average speed of the particles in substance K is also gradually increasing.

Which of the following best describes the substance?

Substance K is a liquid boiling.
Substance K is a liquid being heated.

Substance K is a solid melting.

OO0 w >

Substance K is a solid being heated.

A person stands at point X as shown in the diagram below.

30
X 1 4 2
O O (- 9.
5
O
EFFFF I TP T IFF]
mirror

Which of the pins (1, 2, 3, 4, 5) will the person be able to see in the mirror?

A pins 1 and 3
B pins 2 and 4
C pins 2, 3 and 5
D pins 2, 4 and 5
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22 Fig. shows a semicircular glass slab with centre O and critical angle of 45 °.

P

Q

What happens when a ray of light, perpendicular to the diameter POQ, is incident at A?

The light ray emerges as O.
Total internal reflection occurs at O.

The light ray emerges at some point between O and P.

OO0 W >

Total internal reflection occurs at some point between O and P.

23  Two parallel rays of light G and H passes through a converging lens as shown below.
Which point will ray P pass through?

Y

T
>
<O
w)

24  Apebble is dropped into still water so that the circular wavefronts are seen to travel outwards
with a speed of v. If the wavelength is A, what is the time taken for the disturbance at M to
reach W?

A WA B A/2v Cc 3N/ 2v D 2A/v
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26

27

12

The graph shows how the displacement of a particle in a wave varies with time.

displacement/cm »

Which of the following is correct?

o0 w >

The diagram below shows different regions of the electromagnet

time/s

The wave has an amplitude of 2 cm and can only be transverse.

The wave has an amplitude of 4 cm and can only be transverse.

ic spectrum.

radio Z visible
waves light

gamma
rays

Which of the statements below is true of the radiation found in re

It has a higher speed in glass than in air.
It has a lower frequency than radio waves.

It can be used in a remote controller.

OO0 w >

It has a smaller wavelength than gamma rays.

Infrared radiation has wavelengths between 700 nm to 1.0 mm.

What is the maximum frequency of infrared radiation in vacuum?

A 3.0 x 108 Hz
B 3.0 x 10" Hz
Cc 4.29 x 10" Hz
D 4.29 x 10" Hz

GO ActiesRielpie a4,
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The wave has an amplitude of 2 cm and can be either transverse or longitudinal.

The wave has an amplitude of 4 cm and can be either transverse or longitudinal.
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28 Waveforms are shown on a cathode-ray oscilloscope for a flute and a guitar. The
oscilloscope settings are the same for both waveforms.

I f fA f N\

\ / I i | [
\-‘h i,\‘-' ar N il £ Ful
/ / A Al [

\ ANINRITANIWE

\ A A \ IHVIINRITEVIIY R

\ \ \ A | A

flute guitar

What is/are the similarities between the two sounds?

the loudness only
the pitch only
the loudness and the pitch

OO0 w >

they have no similarities

29 A negatively charged rod is brought near conductor A which is earthed momentarily as
shown below.

insulating |
stand 7

After the rod is removed, what are the resulting charges on conductor B at P and Q?

P Q
A positive positive
B positive negative
C negative positive
D negative negative

30 A charged cloud carrying a charge of 160 C passes all its charge to the earth through
lightning. The lightning lasts for 0.50 ms.

What is the lightning current?

A 80 A B 3.2x102A Cc 3.2x10°A D 0.80x10°A
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32

33

14

Which of the following are correct?

An electron will accelerate when placed in an electric field.

An electron will always move towards a positively charged object in a straight line.

w

The direction of an electric field at any point is the direction of the force on a small
positive charge places at the point.

1 and 2 only
1 and 3 only
2 and 3 only
1,2and 3

OO0 w >

A wire of length 8 m has a resistance of 16 Q. A second wire, made of the same material,
has double the resistance and half the cross-sectional radius.

What is the length of the second wire?

A 4m B 8m C 16 m D 64 m

The diagram shows a circuit containing five resistors connected to a battery.

In which resistor is the current the smallest?

-]
||-" |

B
100 40 Q
A
50 Q
C D
30 Q 40 Q
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34  The circuit shows a potential divider, which consists of a fixed resistor and a light-dependent
resistor. The potential divider is used to switch on a lamp when it gets dark.

20 kQ

60V __

\}A J

K

—0

The resistance of the fixed resistor is 20 kQ. The potential difference across JK is 0.60 V
when the lamp is switched on.

What is the resistance of the light-dependent resistor when the lamp is switched on?

A 1.8 kQ B 22kQ Cc 160 kQ D 180 kQ

35 Electrical appliances have voltage and power ratings as listed below. Which has the lowest
electrical resistance?

appliance voltage power
A kettle 240 1500
B hair dryer 250 20
C television 240 160
D washing machine 250 3000

36  The diagram shows the direction of the compass needle when placed near two bar magnets.
® © !

What is the likely poles at X and Y?

X

pole at X pole atY
A North South
B North North
C South North
D South South
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37  The Y-input terminals of a cathode ray oscilloscope are connected to a supply of peak value
5.0 V and of frequency 50 Hz. The time-base is set as 10 ms per division and the Y-gain at
5.0 V per division.

Which trace is obtained?

——
—

pome |
—
_--:>
—
—
—]
1
——
e

<]
<]
<]
[
q
q

A NN NV

38  Split-ring commutators can be found in a d.c. motor.
What is the purpose of the split-ring commutator?

A It allows the coil to rotate in the same direction by keeping the direction of the current
through the coil constant every half-cycle.

B It allows the coil to rotate in the same direction by reversing the direction of the current
through the coil every half-cycle.

C It allows the coil to change its direction of rotation every half-cycle.

D It produces a greater turning effect by becoming magnetically induced.

39 The diagram below shows a wire carrying a current between two permanent magnets.

S N I S N

current carrying
wire

What would be the direction of the force acting on the wire?

to the left
to the right
into the page

OO0 W >

out of the page
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The ratio of number of turns in the secondary coil to that in the primary coil of a transformer
is5:2.

Determine the primary voltage if the secondary voltage is 240 V.

A 48V B 9% V Cc 120 V D 600V

- --End of Paper 1 - - -
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1

2

Section A
Answer all the questions in this section in the spaces provided.

The total mark for this section is 50.

(@) Complete the table. Give the missing prefixes, symbols and value.

prefix symbol value
milli m
kilo 103
G 10° 3]
(b) Underline all of the vector quantities in the list below.
force energy distance weight acceleration [1]

(c) Fig. 1.1 shows a ring supported by two strings that hang from a beam.
| |

Fig. 1.1

(i) In the space below, draw a labelled diagram to show the resultant of the two
tensions in the two strings. Determine the size of the resultant force and the
direction between the resultant force and the horizontal.

resultantforce = ...

direction = ... [3]
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3

(ii) State the weight of the ring.

2 Fig 2.1 shows a non-uniform plank XY 2.50 m long and weighs 750 N. Spring balances A
and B are attached to the plank at a distance of 0.40 m from each end, as shown in
Fig. 2.1.

Spring A Spring B

(ARRRARE
(BRRRARER

E 0.40m 0.40 m [

X B2zt 772 77ei7 70000l 2 et Tl el T it T T 7 Y
e 250 m o]

Fig. 2.1

When the plank is horizontal, spring balance A records 400 N.

(@) Calculate the reading on spring balance B.

reading = ..o [1]

(b) OnFig. 2.1,

(i) indicate, clearly with a cross (X) a likely position for the centre of gravity
of the plank. Label it ‘C.G’. [1]

(i) mark and label all the forces, with suitable force arrows, acting on the
plank. [2]
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(c) Taking moment about spring B, calculate the distance of the centre of gravity from
the end Y of the plank.

distance = ... [3]

(d) Explain why is the tension in spring B not considered for the calculation in part (c)?

3 Fig 3.1 shows a water wave in a ripple tank at t = 0 s. The wave has a speed of 4.0 cm/s
at X. The water waves crosses a boundary AB where the distance between crests changes
from 5.0 cm to 8.0 cm.

A

X

B

Fig. 3.1 (not drawn to scale)

(@) Calculate the period, T, of the wave before it crosses the boundary AB.

period ofwave, T= ..., 2]
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5

(b) Calculate the speed of the wave at point Y.

speedofwave = ..., [2]

(c) The amplitude of the wave remains constant at 10.0 cm.

(i) Calculate the average speed of the particle at Y.

average speed of the particleatY = ... 2]
(ii) State the instantaneous speed of the particle at X.
instantaneous speed of the particleat X = ..., [1]

(iii) In Fig. 3.1, draw the wave for time t = 0.5T, where T is the period of the
wave. [1]

WA K3sEsRifedpERedfh [Turn over
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(a)

6

Fig. 4.1 shows a ray of light, from the top of an object PQ, passing through two glass
prisms.

B A ~ P
Al - I
45° Q
A 4
45°
J 0 ‘\
Fig. 4.1

(i) The speed of light as it travels from P to A is 3.0 x 108 m/s and the refractive
index of the prism glass is 1.6. Calculate the speed of light in the prism.

(ii) Calculate the critical angle.

criticalangle = ... [1]

(iii) Explain why the ray AB reflects through 90° at B and does not pass out of the
prism at B.
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(iv) Draw a second light ray from Q of the object PQ to show that the image
seen by the eye is upright. [1]

(b) Fig. 4.2 shows ray of light from the top of an object passing through a lens.

N

Nl

Fig. 4.2

(i) State whether the lens is converging or diverging.

..................................................................................................... [1]
(ii) Draw another light ray from the object so that the image of the object can

be located. Label the image . [1]
(iii) Locate the principal focus of the lens by drawing another light ray from

the object. Label the principal focus F. [1]
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5 Fig. 5.1 is a graph of current against potential difference (p.d.) for a length of metal wire.

current/ A 4
0.8

0.6

0.4

0.2

Fig. 5.1

(@) The metal wire obeys Ohm’s law. State Ohm’s law in words.

(b) Calculate the resistance of the metal wire.

resistance = ...........coociii, [1]

(c) A new wire is made from the same metal as the original wire. The new wire is half
the length of the original wire. The diameter of the new wire is half that of the original

wire.

(i) Calculate the resistance of the new wire.

resistance = ..........ooeiiiii 2]
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(ii) On Fig. 5.1 draw a line to show how the current varies with p.d. for the
new wire. [1]

Fig. 6.1 shows an iron ring suspended by a thread. There is a bar magnet close to the ring.
The iron ring is attracted to the magnet.

thread

bar magnet

iron ring

Fig. 6.1

Fig. 6.2 shows a brass ring suspended by a thread, close to a bar magnet.

thread

bar magnet

brass ring N S

Fig. 6.2

(a) Explain why the brass ring is not attracted to the magnet, while the iron ring is
attracted to the magnet.
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10
(b) When the N-pole of the bar magnet in Fig. 6.2 is moved quickly towards the brass

ring, there is an induced current in the ring and the ring moves away from the bar
magnet.

(i) Explain why a current is induced in the brass ring.

(ii) Explain why the brass ring moves away from the magnet.

7 Fig. 7.1 represents the basic structure of a transformer.

iron core ——
O
— |
240V N\ — | —
/ /
primary coil secondary coil
Fig. 7.1

An alternating voltage of 240 V is applied to the primary coil and a voltage is induced in the
secondary coil.

(@) (i) Describe whatis meant by an alternating voltage.
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1
(ii) Explain why an iron core is used instead of a steel core.

(b) The primary coil has 360 turns.

Calculate the smallest number of complete turn in the secondary coil that would give
an induced voltage of at least 6.0 V in the secondary coil.

number of turns = ... [2]

(c) The current in the primary coil is 0.040 A. The current in the secondary coil is 0.6 A
and the output voltage is 6.0 V.

Calculate the efficiency of the transformer.

efficiency = ... 2]

End of Section A
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Candidate Name: Class: Index No:

Section B
Answer all the questions from this section.
Answer only one of the two alternative questions in Q10.

The total mark for this section is 30.

8 Read the article below and answer the questions.
Undersea cable systems transport telephone conversations

Telephone conversations are carried across the oceans of the world as brief pulses of
light in cable that contain hair-thin fibre optic strands. These strands are made from
glass covered by a cladding that is protected by an outer casing, as shown in Fig. 8.1.
If the speed of light in cladding is greater than in the core, total internal reflection occurs
and all the light is then confined to the core.

cladding metal sheath

G ___—insulator
glass
fibres
insulator
Fig. 8.1

The transmission of light is not 100% efficient as it passes down the fibre since light is
absorbed by impurities in the glass. If light travels through 75 km of glass, then only
10% of the signal arrives at the other end. Over long distances, the light signal has to
be boosted at underwater repeaters that are powered by an electric current sent along
a metal sheath inside the cable. The repeaters connected in series with the same
current of 0.80 A through each and a potential difference of 40 V across each repeater.
In a typical 7500 km undersea cable there are 100 repeaters. Each kilometer of the
metal sheath has a resistance of 0.70 Q and some of the energy provided by the supply
is lost as thermal energy (heat) in the sheath.

; repeater repeater -
light 1 e Mo light
. source optical detector
electrical ] fibre I——-l electrical
input P ————— -P> output
signal L 7 1 L signal
metal
sheath
power +
supply i
T
ocean ground )
Fig. 8.2
6091/02/4EXP/PRELIM/2018
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13

(a) State why repeaters are necessary along an undersea cable.

(b) Define critical angle.

(c) Explain why the glass strands have to be covered with a cladding as shown in
Fig. 8.1.

....................................................................................................... [2]
(d) Determine, for a 7500 km undersea cable,
(i) the total potential difference across all the repeaters,
total potential difference = ... [1]

(i) the total potential difference across the resistance of the metal sheath,

total potential difference = ...............coooi [2]
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(iii) the potential difference provided by the power supply,

total potential difference = ...l [1]

(iv) the thermal energy (heat) lost from each kilometer of the metal sheath in
one day.

thermal energy 0SS = ..o [2]
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(@) A nuclear bomb test has been conducted on a remote island and observed from
a ship which is 100 km away. The nuclear bomb emits both light and sound when
exploded.

(i) Given that the speed of sound and light are 340 ms-' and 3.00 x 108 ms-"
respectively, calculate the time taken (in seconds) for the light and sound
to travel from the bomb to the ship.

time taken forsound = ... [1]

time taken for light = ...l [1

(ii) Hence, or otherwise, calculate the time interval between the observer
seeing and hearing the explosion.

timeinterval = ...l [1]

(iii) Explain any changes to your answer to the time interval in (ii) if the bomb
exploded in the sea and observed from a submarine. Assume that the
distance from the bomb and observer is still 100 km.
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(b) A nuclear-proof sensor is placed at 1 km away from the bomb site. The sensor
detects the amount of light in the environment and sends the signal to an
oscilloscope. The display of the oscilloscope is as shown below.

1 div
— —
1divis It 1 - l
R 1] L PO
tH ! :
1 i
% I Y O R Y B ey b I u
1 i o : :
;'j"" A HHE A + ]
“TT‘ . i il ] O i l = 1 5 15 E
1 ] 1 1
9__: 1 ! : 1t | ' 1\ - :
start of explosion | || {47 [FEEE A AR I 0 1 e
A HE AT N e ‘ 3
BB ' g
The amount of light is measured in lux. Given that the y-gain scale is 50,000
lux/div and time base scale is 120 ns/div,
(i) calculate the speed of light emitted by the nuclear bomb based on the
display in the oscilloscope and,
speedof light= ..., [2]
(ii) On the grids above, sketch the display if the y-gain and time base 3]
scales are adjusted to 25,000 lux/div and 60 ns/div respectively.
G GR LSRR ARt 84 2848 [Turn over
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10 EITHER

The diagram below shows an experiment to observe how steam can be used to
generate power.

turbine

O
O

AC AC output
----- generator O O

cathode ray
oscilloscope

heat

An oscilloscope is used to determine the efficiency of the steam generator.

(@) The heat source is an electric heater that requires 20 W of power. Determine the
energy consumed by the heater if it is turned on for 5 hours to support the
experiment.

energy consumed = ... [2]

(b) Steam produced by the water is able to oscillate the turbine at 50 revolutions per
second. Given that the generator can produce a peak voltage of 0.05 V per
revolution every second and a peak current of 2 A, determine,

(i) the peak voltage the generator can produce in 1 second with the turbine
connected. (Assume there is no loss in energy at this stage.)

peak voltage = ... [1]
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(ii) the maximum power the generator can produce in 1 second.

MaXiMUM POWET = ...t eneians [1]

(c) Using the grid provided, sketch the waveform produced by the AC generator as
observed from the oscilloscope.

1 volt i

—
5ms

(d) Determine the maximum energy in kWh, the generator can produce in 4 hours
20 minutes.

MaximMum €NErgy = ......ccviiiriineineineineanaanns [2]

(e) Determine the efficiency of the generator in %.

efficiency = ... [2]
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OR

A student investigates the effects of temperature on the volume of a gas used by a
column of air sealed in a capillary tube of cross sectional area of 2.00 mm? by a short
column of mercury as shown in Fig. 10.1.

mercury
: L h
—— air column =
h C
air column mercury
AW
Fig. 10.1 Fig. 10.2

At 20 °C, the length of the air column, h, was 15.0 cm, the atmospheric pressure is
1.02 x 10° Pa, the length of the mercury column is 2.5 cm and the density of mercury
is 13600 kg/m?.

(@) Calculate the pressure of the air column.

PresSSUre = ... aeaaens [2]

(b) Calculate the weight of the mercury column.

weight = ... [2]
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(c) Boyle’s Law states that PV = constant, where P is the pressure of the gas
1
and V is the volume of the gas. Sketch the graph of P against v for the air

column in the capillary tube.

[2]

(d) The capillary tube is not heated. In terms of kinetic theory, state and explain the
changes to the length of the air column, if any, that will be observed.

(e) The capillary tube is allowed to cool back to 20 °C and placed horizontally as
shown in Fig. 10.2. State the new pressure of the air column.

NEW PreSSUIe = ...iiuiieiieieeieeieanennennennns [1]

- END OF PAPER -
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DUNMAN SECONDARY SCHOOL
PRELIMINARY EXAMS 2018
SEC 4 PHYSICS 6091 ANSWER SCHEME

PAPER 1 [40M]

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
B B B D A D B Cc Cc D
Q11 Q12 Q13 | Q14 | Q15 | Q16 | Q17 | Q18 | Q19 | Q20
D Cc C D B D C A B B
Q21 Q22 | Q23 | Q24 | Q25 | Q26 | Q27 | Q28 | Q29 | Q30
D Cc A D A C D
Q31 Q32 | Q33 | Q34 | Q35 | Q36 | Q37
B A C B D A D

PAPER 2 — SECTION A

(i)

1(a) | 103 !

) o’

giga <\ 4’,_/ B1
1(b) | force, weight and acceleration only &l 3 must ke correctly’underlined) "/ | B1
1(c)

correctly labelled diagram using tip-to-tail method or parallelo method

®
,\_'> Spring B

tension

4
—
LAty

®

-

7

(o)

=

| 0.40m CG 0.40 m
X Mmz&@ﬁzmmv
e 250 m -

1 weight of plank

Correct labelling of ‘X’ and ‘C.G’ (towards spring A)
Correct drawing of 3 arrows representing the 3 forces
Correct labelling of the 3 forces (tension A must be longer than tension B)

B1
B1
B1
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2(c) | By Principle of Moment / OR Taking Spring B to be the pivot,
Clockwise moment = anti-clockwise moment

400 x (2.50-0.40-0.40) =750 x K B1
K=0.907 m B1
Distance =0.907 + 0.40 =1.31m B1

2(d) | The line of action of the tension in spring B cuts the pivot, hence
perpendicular distance between the line of action of the force and pivot B1
is zero. Hence, as moment = force x perpendicular distance, moment due

to the tension in spring B about B will be zero.
3(a) | speed = wavelength / period

4.0 =5.0/ period M1
period =1.25 s A1
3(b) | frequency = speed / wavelength
=4.0/5.0=0.80 Hz

speed = frequency x wavelength

=0.80 x 0.08 = 0.064 m/s (OR 6.40 cm/s)
3(c) | AtY, period is also 1.25 s.
(i) Average speed = (4 x 10.0) / 1.25
=32 cm/s (OR 0.32 m/s)
3(c) | 0.00cm/s (check for 2 or 3 sf)
(i)
3(c)
(iii)

M1

1

M1
A1
A1

4(a) | Incident angle is 45° which is more than the critical angle 38.7°
(iii) | Total internal reflection occurs hence the ray AB did not pass out of B1
prism at B

*reject if students cited incident angle as 90°.
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4(a)

(i)

é%
%

if temperature/physical conditions are constant

(iv) B A p
Y =
ap° Q
Y
4p°
H— .
Correct ray with at least an arrow drawn. B1
4(b) | Converging lens B1
(i)
4(b)
() //
QL e 7
L ¢
/— B1
aN
4(b) \

OR

R=p(1/2x L)/ (1/4 x A
=2x (pL/A)
=2x10.0

=20.00

5(b) |R=V/I

=6/0.6 (using any value of V and | from graph)

=10.0Q A1
5(c) | half the length =5.0 Q M1
(i) half the diameter means "z of the original area = 5.0 x 4 =20.0 Q A1
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5(c)
(i)

current /A 4

0.8

0.6

0.4

0.2

Brass is not a 3
Hence,bha . ot induceé ynetism in brass. Or hence brass

facing the bar magnet and repel the away from the approaching bar

B1
capnotb
6(b) e
B1
Q B1
due to Faraday’s Law of EMI.
6(c) | By Lenz.s Law, the direction of the induced current in the ring and hence
the induced magnetic flux will oppose the original change in B1
magnetic flux due to the bar magnet approaching.
Hence, an induced N-Pole will be created in the brass ring on the side | B1

mainet.
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7(a) | An alternating voltage is a voltage that changes the direction of its polarity | B1
(i) periodically.
7(a) | Iron core is used as it is a soft magnet that can easily be magnetised or B1
(i) demagnetised. While steel cannot be easily magnetised or demagnetised.
7(b) | Ns/Np=Vs/Vp
Ns = (6.0 / 240) x 360 M1
= 9.0 turns A1l
7(c) | Pp=0.040 x 240 =9.60 W
Ps=0.6x6.0=3.60W
Efficiency = (3.6 / 9.6) x 100% M1
=37.5% A1




PAPER 2 - SECTION B

8(a)

Light may be absorbed by the impurities of the glass under the
seabed. Hence, light has to be boosted at the repeaters to sure
light will arrive at the output.

or
This is to ensure that light signals will arrive at the output end
given that the transmission of light is not 100% efficient.

B1

8(b)

Critical angle is defined as the angle of incidence in the optically
denser medium which makes an angle of refraction of 90° in the
optically less dense medium.

B1

8(c)

The cladding acts as a layer of optically less dense medium as
compared to the glass core. This is to ensure that total intern
reflection is able to occur in the glass core.

8(di)

(in series)
Total potential difference = 40 V x 100 = 4000V

8(dii)

Total resistance in metal sheath = 0.70 Q/km x 7500
Total potential difference = IR
=0.80 x 525

B1

8(diii)

Total potential difference = 420Q V + 400{\ P
= 8200

9(a)(i)

Thermal energy loss =

B1

9(a)(ii) B1
9(a)(iii . B1
ower and the speed of sound in
ate ime interval will be shorter. B1
AV/N
9(b)(i) | Time 5(di%/x 120 ns
@ Ons
Spee ight = 1000 + 3000 x 10° B1
=3.33x 108 m/s A1
9(b)(ii) | Time base at 50 div B1
Peak of lux is twice the original B1
The equilibrium line at twice the original and the shape of the graph | B1
10 Either
(a) E =Pt
=20x5x60x60 M1
= 360 kJ A1
(bi) Peak voltage = 0.05V x50 revis =25V B1
(bii) Maximum power =1V =2x25=50W B1
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(c)

ol |

———
Sms

(d)

Maximum E = Pt = 0.005 kW x 4§ h
= 0.0217 kWh _

B2

M1
A1

Efficiency = [output / input] x 1

Pressure of ai res f y+Pr ssuﬁm‘ Atmosphere
=0.025 x 1360 M1
= 105(6\0\{{ 3sf A1
(b) \/
- M1
A1
M1
A1
(c)
IV
B1 — straight line graph from original
B1 — correct axes label (only when graph shape is correct)
(d) When heated, the air molecules gain energy and moves faster.
Rate of collision against the walls of the tube as well as the B1
mercury column increases.
This will raise the pressure in the tube to increase pushing the B1
mercury column upwards,
increasing the length of the air column. B1
(e) Pressure of air = Pressure of Atmosphere
=1.02 x 10° Pa B1
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2 GMS(S)/Physics/P1/Prelim2018/4E

Pressure can be determined using the following formula:

P=F+A
F=mxa
where P= pressure (pascal, Pa) A = area (m?) m = mass (kg)
F = force (newtons, N) a = acceleration (mz)
S
The unit, pascal, is equivalent to
A kg B 52 C 1 D kg
sm kgm kgs’m s’m

Fig. 2 shows Jenny’s setup of the following experiment.

metal can with marker pen inside
% "

/ paper

wooden ramp

Fig. 2

Jenny released the can and it rolled freely down the ramp without slipping. What
would she observe on the paper made by the marker pen?

The dots get farther apart.

The dots get closer together.

The dots gets closer then further apart.
The dots are equidistant from each other.

ooOow>»

Trolley X and trolley Y are joined together by a stretched spring. Trolley X has
twice the mass of trolley Y. When the trolleys are released, the acceleration of X is
1.0 m s to the right.

What is the initial acceleration of trolley Y to the left?
A 05ms? B 1.0ms? C 20ms? D 4.0ms?
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3 GMS(S)/Physics/P1/Prelim2018/4E

Three objects are cut from the same big sheet of metal. They have the same
volume but different shapes.

square L- shape

Which of the following statements is true?

A They have different mass and position of C.G.

B They have different mass but same position of C.G.

C They have the same mass and position of C.G.

D They have the same mass but different position of C.G.

The diagram below shows two immiscible liquids, P & Q, which have been poured
into a manometer which is exposed to the atmosphere at the top of both arms.

What is the ratio of the density of Liquid Q to Liquid P?
A 35 B 538 C 53 D 83

The diagram below shows a uniform metre ruler with a weight of 10 N, under the
action of a vertical force of 30.0 N.

0cm 100 cm
|

30.0Ny

At what mark must a fulcrum be placed to hold the ruler in equilibrium?

A 125cm B 16.7cm C 25.0cm D 37.5cm
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4 GMS(S)/Physics/P1/Prelim2018/4E

Which of the following objects has the least inertia?

A Arobot of weight 300 N travelling on the Moon.
B Arobot of weight 300 N travelling on Earth.
C Astationary rock of mass 150 kg on the Moon.
D Astationary rock of mass 150 kg on Earth.

The diagram shows a simple mercury barometer.

M

When the atmospheric pressure increases, which distance increases?
A VW B XY C Yz D WX

A ball, which weighs 2 N, is moved up a slope from X to Y, by applying a force of 3
N as shown in the diagram below.

Y

3m 5o 3N
MIANG

X

Assuming no energy is lost to the surrounding, what is the gain in kinetic energy,
gain in gravitational potential energy and work done on the ball?

Kinetic Energy Gravitational Potential Energy Work Done
A 6J 6J 6J
B 6J 9J 6J
Cc 15J 6J 15J
D 9J 6J 15J

10 A powerful fan uses a 50 W battery. The fan generates 20 J of heat every second

as its motor turns.

What is the efficiency of this fan?
A 286% B 40.0% C 60.0% D 250 %
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5 GMS(S)/Physics/P1/Prelim2018/4E

Which gives the states of matter in which molecules, at a given temperature, have
the smallest spacing between them and move at the lowest speed?

Smallest spacing between molecules Molecules have the lowest speed

A Solid Solid
B Liquid Solid
C Solid Liquid
D Liquid Liquid

Which of these examples has the wrong type of heat transfer associated with it?

Example Type of heat transfer
A Heat from flame to flying pan Conduction
B Sunlight warming the interior of a car Convection
C Cooling a cup of coffee with a steel spoon Conduction
D Heat from burning logs to person beside fire place Convection

The graph below shows the changes in temperature of a 400 g solid when it is heated by
a heater with a rating of 80 W. Use it to answer questions 13 to 15.

13

14

6/°C
A

20 40 60 80 100 120

Which of the following statements show a difference between heat and
temperature.

When 80 W of heat is supplied, the temperature reached 80 °C.
Heat has a Sl unit in Kelvin while temperature Sl unitis in °C
Heat increases when temperature increases.

Heat remains constant regardless whether temperature changes.

oo w>»

Assuming there is negligible energy loss to the surroundings, what is the specific
heat capacity of the liquid?

A 10 J/kg°C B 160 J/kg°C C 240 J/kg°C D 1160 J/kg°C
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6 GMS(S)/Physics/P1/Prelim2018/4E

Assuming there is negligible energy loss to the surroundings, what is the specific
latent heat of fusion of the solid?

A 10 Jkg B 167 J/kg C 200 Jkg D 10000 J/kg

The graph shows the vertical displacement of an object floating on water as a wave
passes through the water.

N4

bl
[an]
s

|

T {s)

Displacement (m)
[ ]
o
o

0.01 -

What is the frequency of the wave?

A 10Hz B 20Hz C 50Hz D 100 Hz

A plane mirror 1.5 m in length is hung on a vertical wall with its bottom 1.0 m
above ground. A boy with his eyes 1.2 m above ground looks into the mirror to
see the image of himself.

A

41 1.5m

X
1.0m
T

What length of himself (below his eyes) can be seen in the mirror?

A 04m B 08m C 10m D 20m

A ray of light enters a prism made of material X and travels along the path as
shown in the figure below.

30°

What is the refractive index of the material X?
A 050 B 1.20 C 1.50 D 2.00
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7 GMS(S)/Physics/P1/Prelim2018/4E

19 Three objects, P, Q and R, are viewed through a plane mirror as shown. An
obstacle moves towards the mirror as indicated by the arrow.

obstacle
R
P Q
(LLLLLLL LIS

Which image will disappear first and which image will disappear last?

disappears first disappears last
A P Q
B P R
C Q R
D R Q

20 A light ray passes through three media of refractive indices ni1, n2 and ns
respectively.

medium 1 medium 2 | medium 3
N1 N2 ns

Given that 01 > 03 > 02, which of the following is correct?

A n>n2>ns3 B m>n>n3s C ni>n3>n2 D n2>ns>m
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8 GMS(S)/Physics/P1/Prelim2018/4E

21 Three rays of light fall on a converging lens as shown.

) lens

Which diagram shows the path of the rays after passing through the lens?
| 3

22 A student arranges an illuminated object, a lens and a screen such that the size of
the image is twice that of the object. Keeping the distance between the screen and
the illuminated object fixed, he exchanges the position of the screen and the
illuminated object.

K

What would be observed on the screen?

screen

lens

A blurred, magnified image.

A blurred, diminished image.

A sharp image twice the size of the object.
A sharp image half the size of the object.

ooOow>»
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24
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9 GMS(S)/Physics/P1/Prelim2018/4E

Which of the following graphs about electromagnetic waves travelling in vacuum
is/are correct?

Velocity Wavelength Velocity
A A Iy
g o s
Frequency Frequency Wavelength
| 1] 1
A lonly B Iandllonly C lland lll only D I, llandlll

The diagram shows the main sections of the electromagnetic spectrum in order of
increasing frequency. Some of the sections are labelled. The section R has a
frequency just below that of light.

radio . gamma-
waves a light rays

» increasing frequency

Which application uses the section R?
A  Sterilisation

B Satellite television

C Bread toaster

D Laser pointer

The set-up shown in the diagram below consists of an oscilloscope and a speaker
that emits a sound wave with frequency 1000 Hz. A microphone placed 1.00 m
from the speaker detects the sound emitted by the speaker. A waveform is
observed on the oscilloscope representing the sound emitted.

oscilloscope

microphone
speaker

The speaker is then moved to a distance 0.5 m towards the microphone and a new
waveform is observed on the oscilloscope. Compared to the earlier waveform, this
new waveform has a greater

A  speed B amplitude C frequency D wavelength
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26 Fig. 26.1 is a full-scale diagram that shows air particles at their equilibrium
positions (represented by dotted lines). When a sound wave passes, particles are
displaced into new positions shown in Fig. 26.2. Q represents a particle.

JCIC TEC SEE B JE SR SR SN SR B

Fig. 26.1
¢ o [ ei® ¢ oiex o & o e e
P ! ! ! Q e ! ! ! ! !
Fig. 26.2

Which of the following statements is false?

Point Q is the centre of a rarefaction.

Particles next to Q are moving in opposite direction.
The amplitude of the wave is 1.0 cm.

The wavelength of the wave is 10.3cm

ooOow>»

27 Which of the following diagrams correctly shows the uniform electric field between
two charged parallel metal plates?

k. + - + —+ H + + + + T+
c - - ——-——= - 4 p -- - - — —
/{ K N N, (N N } \{ Y N FE S O Y

S e s A s = = + 4
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28 Two uncharged metal spheres P and Q are placed together with a thick cardboard
inserted between them. Both spheres are supported by insulating stands and Q is
earthed with a wire.

cardboard -

A negatively-charged rod is brought near the spheres as shown.

What would be the distribution of charges on spheres P and Q when the wire is
removed followed by the charged rod?

P Q
A negative positive
B negative neutral
C neutral positive
D neutral neutral

Refer to the following information for Questions 29 and 30.
The graph below shows how the current in a lamp and a resistor varies with the
potential difference applied.

IIA
4

1.5 4

1.0 A

The lamp and the resistor are connected in series as shown below, and the ammeter
reading is 0.6 A.

=

X -
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12 GMS(S)/Physics/P1/Prelim2018/4E

Determine the e.m.f. of the circuit.

A 20V B 110V C 130V D 150V
Determine the resistance of the resistor.
A 0.046 Q B 0.091Q C 11.0Q D 2200

The diagram shows an experimental set-up of an electric circuit to determine the
resistance of a bulb.
Power supply

Ammeter

Which one of the following shows the correct circuit diagram?

o o 3o o oo
o] ¢ o]
—F— _5—
A B
o o3I o o3
§ ol § a0
(B . S
C D
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13 GMS(S)/Physics/P1/Prelim2018/4E

In the circuit shown, R1 and Rz are identical resistors.

T
X" R2 C;
A 3 _
K—/L‘\.\ Ri 1 \
vY A
i
1]

Which of the following changes to the electrical components X and Y will decrease
the reading of the ammeter by the greatest amount?

A Immerse X in a beaker of ice water and decrease the light intensity on Y.
B Immerse X in a beaker of ice water and increase the light intensity on Y.
C Immerse X in a beaker of hot water and decrease the light intensity on Y.
D Immerse X in a beaker of hot water and increase the light intensity on Y.

In a 3-pin plug of a vacuum cleaner, the fuse is missing.
Which of the following statement is correct?

A The vacuum cleaner can be turned on but in the event of an electrical fault, the
vacuum cleaner will be live.

B The vacuum cleaner can be turned on but in the event of an electrical fault, the
vacuum cleaner will be safe to handle because the current will flow to earth.

C The vacuum cleaner, once turned on, will shut down at once.

D The vacuum cleaner cannot be turned on.

Three identical lamps X, Y and Z are connected in a circuit as shown below.

X Y

X X1

Z

What will happen to the brightness of the lamps if the resistance of the rheostat is
increased?

X Y Z
A Brighter dimmer dimmer
B brighter brighter dimmer
C dimmer brighter dimmer
D dimmer brighter brighter
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35 A student carries out four tests with a magnet.

Which result shown is not correct?

arrangement

A S magnet N S magnet N
B S magnet N iron bar

C N magnet S iron bar

D N magnet S copper bar

GMS(S)/Physics/P1/Prelim2018/4E

Result
Attracts
attracts
repel

no effect

36 A brass rod is arranged in a north-south direction and plotting compasses are placed

at each of it ends.

4’_,'“

brass rod

pd

plotting
compasﬁ\

~ 0

Which diagram shows the positions of the needles of the plotting compasses?

®

® ©® ©
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15 GMS(S)/Physics/P1/Prelim2018/4E

37 P and Q represents two parallel, straight, wires carrying currents. P and Q exert
force on each other. Which arrow shows the force on Q?

A

A

P&

) =

38 Three wires P, Q and R are each carrying a current of 1 A in the direction as shown
in the diagram below.
WireP WireQ WireR

1A% 1TA4 1A 4

What are the directions of forces acting on the three wires?

Wire P Wire Q Wire R
A left left left
B right left right
C left right left
D right right right

39
a 40 Q load.

primary coil

The figure below shows an ideal transformer with the secondary coil connected to

secondary coil

5 9,
! 320 80 .
240 V ~ e turns D 400
- =
What is the current in the primary coil?
A 038A B 15A C 27A D 6.0A
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40 The diagrams show a simple a.c. generator and the graph illustrating the waveform of the
e.m.f. output of the a.c. generator.

axle emf /V
: -
magnet—+ N\ l
- armature
N S | coil '

0 1 1 1 a.
slip - ‘ t\ & t: time/s
rings_ ‘

simple a.c generator waveform of the e m f. output

Which of the following diagrams correctly shows the plane of the armature coil of the
generator, as viewed along the axle from the position of the slip rings, at time intervals
denoted by t1, t2 and t3 on the graph?

t1 t2 ts
A
\ I
B
° |
D
— AN

END OF PAPER 1
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2 GMS(S)/Physics/P2/Prelim2018/4E
Section A

Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 shows a virtual image | formed by a converging lens from an object of
height 1.0 cm.
A
A
|
1
|
1
1
1
1
|
1
I
v
Fig. 1.1

(@) On Fig. 1.1 above, draw rays to determine
(i) the position of the object, Label the object O.

(ii) the focal length of the lens.

focal length = ..............c.ccoon... (2]
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3 GMS(S)/Physics/P2/Prelim2018/4E

(b) Fig. 1.2 shows a light ray travelling in the converging lens of refractive index 1.5.
The diagram is not drawn to scale.

P-h

Fig. 1.2

Calculate the critical angle and explain the behaviour of the light after it is
incident to the surface P.

[2]

(c) State a use of a component of the electromagnetic spectrum with the smallest
wavelength and describe the effect of absorbing this electromagnetic wave.

(2]
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4

The speed of an ultrasound in air is 340 m/s.

(@) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4
and 5 seconds after the ultrasound was produced.

(b) On Fig. 2.2, draw the graph of distance travelled against time for the

ultrasound wave.

time elapsed/s 1
distance travelled/m 340
Fig. 2.1

distance

travelled

/m

2000

1500

1000

500

(d) Explain what is wavelength and state the maximum wavelength of the

ultrasound.

Fig. 2.2

(c) State and describe which type of wave is ultrasound.
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In Experiment one, two blocks of mass 5 kg and 10 kg were attached and pulled
across a rough ground in the direction shown in Fig. 2.1.

Block X String Block Y

N Pulling
5kg 10 kg

Force, F

Fig. 2.1

The experiment is then repeated on the same surface but with a different pulling
force. The changes in velocities of the blocks for both experiments were measured
and tabulated in Fig. 2.2.

Velocity / cms™

Timels Experiment One Experiment Two
4
8
12
16
20

AR WIN~
oo,

Fig. 2.2

(@) Using the values in Experiment One as shown in Fig. 2.2, calculate the:
(i) acceleration of the blocks.

acceleration = ....................... [2]

(ii) tension in the string given that the friction between the ground and block
Xis 3.0 N.

tension = ...l [2]

(iii) magnitude of the pulling force, F.

pulling force, F = ... [2]
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(b) In terms of forces, explain why the velocity of the blocks in Experiment One
changes over time but remains unchanged in Experiment Two.

...................................................................................................... [2]
4 Fig. 4.1 shows a rectangular block of wood on a flat, rough horizontal board.
block of wood
pushed here = ___\
protractor
board
Fig. 4.1
The block is pushed at the top, as shown in Fig. 4.1, and it tilts to the right.
(@) On the front face of the block, draw the line that will be vertical at the instant
before the block topples over. [1]
(b) Use the protractor shown on Fig. 4.1 to measure the angle through which the
block tilts before it topples over.
angle= ... [1]
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(c) The block is put back on the board, as in Fig. 4.1. This time, instead of the
block being pushed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the

block topples over.

(d) Explain, in terms of C.G. and stability, how your answer to (¢) might differ if
the procedure is repeated after the height of the block is reduced.

(@) The principle of conservation of energy states that energy can neither be
created nor destroyed. What, then, does happen to the energy supplied to a
device such as a motor or a television?

(b) The television in Fig. 5.1 is switched on to watch a programme. During this
time, 720 kJ of electrical energy is supplied.

electrical energy
input = 720 kJ

light energy

output = 4 kJ sound energy

output = 20 kJ
Fig. 5.1
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(i) From the information on Fig. 5.1, find the total energy provided for the viewer
to see and hear the television during this programme.

ENergy = .ooieiiiiiiiieene [1]
(ii) Suggest what happens to the rest of the energy supplied.

.......................................................................................................................... 1
(iii) Calculate how much energy is involved in (b)(ii).
ENergy = .oooiiiiiiiiieianne [1]
(iv) Calculate and comment on the efficiency of the television.
.......................................................................................................................... [2]

Fig. 6.1 shows an evaporative cooler, which is a device that cools air through the
continuous evaporation of water. Air is cooled by being blown past a cooling pad
containing water. The cooling pad is wet by a pump which pumps water up to the top of
the pad, from where it trickles down.

; How Evaporative
Coolers Work

Cool air

www.KiasuExamPaper.com

255



9 GMS(S)/Physics/P2/Prelim2018/4E

(a) In terms of kinetic model of matter, explain how continuous evaporation of
the water causes the air flowing past the cooling pad to be cooled.

................................................................................................... [2]
(b) Explain whether such evaporative cooling system is more effective in dry
or humid atmospheres.
(1]
(c) Suggest one modification that can be made to the design of the evaporative
cooler such that the rate of cooling increases.
................................................................................................... 1
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Two metal saucepans contain the same mass of hot water at the same initial
temperature. Pan A is white and pan B is black, but otherwise the two saucepans are
identical. Both saucepans are uncovered and cool under the same conditions. The
cooling curves for the two saucepans are shown in Fig. 7.1.

100
NN
temperature/°C <
80 NEEEE
60 R A == pan A (white)
40 T pan B (black)
20
0 2 4 6 8
time/minutes
Fig. 7.1

(@) Explain why pan B cools faster than pan A.

............................................................................................................................. [1]
(b) Describe and explain how Fig. 7.1 is different when the pans are covered and

the experiment is repeated.

............................................................................................................................. [2]
(c) Explain what is meant by the specific heat capacity of water is 4200 J/(kg °C).

............................................................................................................................. [1]
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The specific heat capacity of water is very high. Suggest one disadvantage of
this when water is used for cooking.

............................................................................................................................. [1
The water in pan A cools for 8 minutes, as shown in Fig. 7.1. During this time,
the water loses an average of 9000 J of thermal energy per minute.
(i) Calculate the mass of water in pan A.
MASS = .ivieiiiiiieeaennns
(i) The mass of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8
minutes.
loss of thermal energy = ...l [3]
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A teacher demonstrates magnetic screening. When a magnet is placed near a small
cardboard box, paper clips on the other side of the box are picked up, as shown in Fig.
8.1. When a small piece of soft iron is placed inside the box as shown in Fig. 8.2, the
paper clips fall off. Magnetic field lines in each diagram are shown as thin lines.

magnet

cardboard ___
box h U i
soft iron — -

magnetic
field line

paper clip

Fig. 8.1 Fig. 8.2

(@) On Fig. 8.1, mark an arrow on each of the magnetic field lines to show its [1]
direction.

(b) Explain why placing the soft iron in the box causes the paper clips to fall off.
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The apparatus in Fig. 9.1 is called a force-on-conductor balance. When there is an
electric current | as shown in XY, there is a force on XY. This force is measured by
putting weights in the pan until XY is brought back to its original position.

pan

current

Fig. 9.1

(a) State what would happen if the current direction were from Y to X.

(b) A student uses the balance to determine the force F on XY for different
currents |. He concluded that F is directly proportional to | based on his results
given below.

IIA 0 0.5 1.0 1.5 2.0

FIN 0 0.012 | 0.023 | 0.035 | 0.047

Show clear workings to estimate the force on XY when the current is 1.6 A.

END OF SECTION A
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Section B
Answer all the questions from this section in writing papers provided.
Answer only one of the two alternative questions in Question 13.

11 A measuring cylinder contains water which has a density of 1000 kg/m3.

(a)

(b)

(@)

(b)

(c)

(d)

\ em? -\ em?
-100 1 100
_ 15— |
\ em?| N [ 1T
—100 /'l & i 10 —
w, B -50 1 Fso
78 [ 5 |
=50 | iiquid i 1]
Fig. 11.1 Fig. 11.2 Fig. 11.3

Fig. 11.1 indicates four ways the observer's eye could look when taking the
reading from the measuring cylinder. Put a circle around the eye position that
gives the correct reading and state the volume of water in the cylinder.

In order to fill the measuring cylinder up to the 100 cm?® mark, 80 drops of the
liquid are added to the liquid already in the measuring cylinder. Calculate the
average volume of one drop.

20 cm? of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the
level of the water left in the cylinder.

A rule, calibrated in cm, is placed alongside the measuring cylinder, as shown in
Fig. 11.3. What is the length of the measuring cylinder, from zero up to the 100
cm? mark?

The volume of a cylinder is found using the equation
volume = cross-sectional area x length.

Determine the cross-sectional area of the cylinder containing water.

Hence, or otherwise, determine the pressure acting on the base by the water left
in the cylinder.
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12 The circuit in Fig. 12.1 is connected up.

—

O

20

resistance wire
Fig. 12.1

(a) State how does the current in the resistance wire compare with the current in
the 2 Q resistor? [1]

(b) A voltmeter connected across the resistance wire shows the same reading as
a voltmeter connected across the 2 Q resistor. Calculate the combined
resistance of the wire and the resistor. [2]

(c) The wire and resistor are disconnected and then reconnected in parallel, as

shown in Fig. 12.2.
]

O
resistance wire

Fig. 12.2
(i) Calculate the new combined resistance of the wire and the resistor. [1]
(iif) Compare the current measured in Fig. 12.2 with the current in Fig. 12.1. [2]
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(d) Walls in buildings sometimes develop cracks. The width of a crack can be
monitored by measuring the resistance of a thin wire stretched across the
crack and firmly fixed on either side of the crack, as illustrated in Fig. 12.3.

thin wire

fixing pin
fixing pin
crack

Fig. 12.3
(i) The wall moves and the crack widens slightly. Explain what happens to the
resistance of the wire. [2]
(ii) Copy a suitable circuit from Fig. 12.1 or Fig. 12.2 and add a LED light bulb
to light up when the crack widens [2]
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13 EITHER
The circuit below consists of a 6 V battery source, two resistors of 150 Q each, LDR

and thermistor. The Vout across the LDR is connected to a fan which will be switched
on when the Vout =6.0 V.

T 1
150 Q| | R, | 0to 10000
X
BV T \|
\
1

(@) The table shows the range of resistance value for the LDR and thermistor. The
resistance of the thermistor varies linearly with temperature.

Instrument Temperature Light intensity Resistance
. 10 °C 200 Q
Thermistor 30°C 00
Bright noon day 50 Q
LDR
Night 100 Q
(i) Explain whether the LDR and thermistor are ohmic conductors. [2]

(ii) Calculate the equivalent resistance of the whole circuit when it is during the
night and the temperature is 10 °C. [2]

(iii) Find the reading of the ammeter. [1]

(b) (i)

Show, with clear workings and calculations, whether the fan will be
switched on when the temperature is 10 °C during the night. [2]

(ii) Show, with clear workings and calculations, a possible pair of conditions
for the temperature and light intensity which will cause the fan will to be
switched on. [3]
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13 0R

The turbine of a hydro-electric power station is built below the level of a lake as
shown below.

Mount Alulu

Gate to control

mass of water Turbine with

generator

Speed of discharged water 10 m/s

The turbine is rotated by the running water. It then rotates a group of magnets
around a coil in an a.c. generator. The generator is designed such that the magnets
would rotate at a constant speed generating an e.m.f of 50,000 V across a coil. The
water would be discharged at a constant speed of 10 m/s into the downstream river.
The mass of water passing through the blades per second would be controlled by
an automatic gate. If a current is drawn from the generator coil, there would be a
clockwise moment opposing the rotation of the turbine. The running water would
need to produce an anti-clockwise moment by hitting the blades in order to
overcome the resisting moment and keep the blades moving at the required
constant speed to generate the e.m.f.of 50,000 V. If 10 A of current is drawn from
the generator, 17,160 Nm of moment would oppose the rotation and 169.5 kg of
water would be needed to hit the blades per second.

Turbine
blades

The table below shows the data of Mount Alulu hydroelectric power station:

Current Moment Mass of water Speed of
Generated | drawn from required to oo =P
hitting the blades discharged
e.m.f./V | generator/ turn the d/ka s ter / ms-"
A turbine / Nm | Persecond /kgs water / ms
50,000 10 17,160 169.5 10
50,000 20 34,320 339.0 10
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Assuming that water hits one blade at a time at a perpendicular distance of 1.5 m
from the the axle as shown below, estimate the force it must exert on the blade
when a current of 10 A is drawn from the generator.

Explain why “If a current is drawn from the generator coil, there would be a
clockwise moment opposing the rotation of the turbine”?

Calculate the amount of energy per second available to the generator when 500 kg
of water flows through the turbine per second.

Estimate the current that flows in the generator when 500 kg of water flows through
the turbine per second.

Explain briefly why the actual current flowing should be less than your estimated
value in (d) when 500 kg of water flows through the turbine per second.

END OF PAPER 2
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Pressure can be determined using the following formula:

P=F+A
F=mxa
where P= pressure (pascal, Pa) A = area (m?) m = mass (kg)
F = force (newtons, N) a = acceleration (mz)
S

The unit, pascal, is equivalent to
A kg B ¢ c 1 B .
S kgm kgs’m

Fig. 2 shows Jenny’s setup of the following experiment.

22 metal can with marker pen inside
A/ //

wooden ramp x
( \\?—ﬂ &
\'_&P ) ramp without slipping. What

er pen?
Trolley X I are joined together by a stretched spring. Trolley X has
twice the ma olley Y. When the trolleys are released, the acceleration of X is

1.0 m s to the*fight.

What is the initial acceleration of trolley Y to the left?
A 05ms? B 1.0ms? C 20ms? D 4.0ms?
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4 Three objects are cut from the same big sheet of metal. They have the same
volume but different shapes.

disc square L- shape

Which of the following statements is true?

A They have different mass and position of C.G.
B They have different mass but same position of C.G.

i Thei have the same mass and position of C.G.

5 The diagram below shows two immiscible liquids, P & Q,
into a manometer which is exposed to the atmosphere at

100 cm
|

30.0Ny

At what mark must a fulcrum be placed to hold the ruler in equilibrium?

A 125cm B 16.7cm C 25.0cm D 37.5cm
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7 Which of the following objects has the least inertia?

A robot of weiﬁht 300 N travellinﬁ on the Moon.

C Astationary rock of mass 150 kg on the Moon.
D Astationary rock of mass 150 kg on Earth.

8 The diagram shows a simple mercury barometer.

M

mercu
ry ~_

es?
A VW

9 A ball, which weig
N as shown in the di

Klnetl\c\EMy Gravitational Potential Energy Work Done
6J 6J
6 J 9J 6J
15J 6J 15J

A
B
C
B 9J 6J 15J

10 A powerful fan uses a 50 W battery. The fan generates 20 J of heat every second
as its motor turns.

What is the efficiency of this fan?
A 286% B 40.0% C 60.0% D 250 %
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11 Which gives the states of matter in which molecules, at a given temperature, have
the smallest spacing between them and move at the lowest speed?
Smallest spacinﬁtween molecules Molecules have the lowest speed
A Solid
B Liquid Solid
C Solid Liquid
D Liquid Liquid
12  Which of these examples has the wrong type of heat transfer associated with it?
Example Type of heat transfer
A Heat from flame to flying pan [
B Sunlight warming the interior of a car
C Cooling a cup of coffee with a steel spoon
D
The graph below shows the changes in temperature of a 400 g eated by

13

14

6/°C
100}

(0]
o

<

“K
20"
§ oot
0 _ NP : s f ey %’{Bﬁ
53 Jl“ 40 60 80 100 120 |

Which o%ﬂollowing statements show a difference between heat and

temperature.

A When 80 W of heat is supplied, the temperature reached 80 °C.
B Heat has a Sl unit in Kelvin while temperature Sl unit is in °C

i Heat increases when temperature increases.

Assuming there is negligible energy loss to the surroundings, what is the specific
heat capacity of the liquid?

A 10 J/kg°C B 160 J/kg°C C 240 J/kg°C D 1160 J/kg°C
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15 Assuming there is negligible energy loss to the surroundings, what is the specific
latent heat of fusion of the solid?

A 10 J/kg B 167 J/kg C 200 J/kg D 10000 J/kg

16 The graph shows the vertical displacement of an object floating on water as a wave
passes through the water.

o
2
|
>
3
3
@

Displacement (m)
o
8
@

0.01 -

What is the frequency of the wave?

A 10 Hz B 20Hz C 5oy///

<.
17 A plane mirror 1.5 minlength is h onav al wall with i ttom .
above ground. A boy with hi above ground looks into the mirror to
see the image of himself. i 2 %

2 ...
%

1.0m

d

B

@‘O

ow his eyes) can be seen in the mirror?
B 08m C 10m D 20m

7

18 A ray of light enters a prism made of material X and travels along the path as
shown in the figure below.

What is the refractive index of the material X?
A 050 B 1.20 C 1.50 D 2.00
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19 Three objects, P, Q and R, are viewed through a plane mirror as shown. An
obstacle moves towards the mirror as indicated by the arrow.

obstacle
Yy

A Y,

P Q

A/

mirror
Which image will disappear first and which i |mage wil

dlsappears first

o o>
A O

, N2 and n3

20 A light ray pass hrough edia_ o
respectlve)\

medium 1 medium 2 | medium 3
n1 N2 ns

Given that 81 > 03 > 02, which of the following is correct?

A ni>nz>m B m>ni>ns € mi>ns>nz B [EEENSEEN
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21 Three rays of light fall on a converging lens as shown.

lens

Which diagram shows the path of the rays after passing through the lens?

illuminated obj

ect.
Q& screen

lens

What would be observed on the screen?

A A blurred, magnified image.
B A blurred, diminished image.
C A sharp image twice the size of the object.
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23 Which of the following graphs about electromagnetic waves travelling in vacuum
is/are correct?

Velocity Wavelength Velocity
A A A

g = I
Frequency Frequency Wavelength

A lonly B landllonly C lland lll only

radio .
waves Q light
<

= —
O

jagram below consists of an oscilloscope and a speaker
ve with frequency 1000 Hz. A microphone placed 1.00 m
detects the sound emitted by the speaker. A waveform is
scilloscope representing the sound emitted.

Which application
A Sterlll on

NS

25

from the
observed o

)
]
——— 1.00 m —>

— ()

microphone

oscilloscope

speaker

The speaker is then moved to a distance 0.5 m towards the microphone and a new
waveform is observed on the oscilloscope. Compared to the earlier waveform, this
new waveform has a greater

A speed B amplitude C frequency D wavelength
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26 Fig. 26.1 is a full-scale diagram that shows air particles at their equilibrium
positions (represented by dotted lines). When a sound wave passes, particles are
displaced into new positions shown in Fig. 26.2. Q represents a particle.

JCIC TEC SEE B JE SR SR SN SR B

Fig. 26.1
L e lele ol
A S A St ;

Which of the following statements is false?
A Point Qis the centre of a rarefaction.

B
C The amplitude of the wave is 1.0 cm. /

27 Which of the following diagra S i lectric field between
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28 Two uncharged metal spheres P and Q are placed together with a thick cardboard
inserted between them. Both spheres are supported by insulating stands and Q is
earthed with a wire.

A negatively-charged rod is brought near the spheres as shown.

What would be the distribution of charges on spheres P and wire is

removed followed by the charged rod?

P Q
A negative positive /
B negative neutral /
| | mm 7o
D neutral neutral \ g
Refer to the following info tio estions nd 30.

The graph below shows ho tinal d a resistor varies with the
potential difference applied. (C?%)

1.0 4 : : I L A B | _. - __ . it _ .Jf'CSiSio"

| |
t

3 L L ]

S . W -

4 »
Al L) L) L o

0 5 10 15 20 ViV

The lamp and the resistor are connected in series as shown below, and the ammeter
reading is 0.6 A.
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30

31

12

Determine the e.m.f. of the circuit.

A 20V B 110V

Determine the resistance of the resistor.

A 0.046 Q B 0.091Q

The diagram shows an experimental set-up of an electric circuit to d

resistance of a bulb.

Ammeter

Which one of the fo

Cc

Cc

Power supply

GMS(S)/Physics/P1/Prelim2018/4E

13.0V D 150V

11.0Q D 2200

etermine the
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In the circuit shown, R1 and R2 are identical resistors.

a:S ——
X' Ir

R2

B
C Immerse X in a beaker of hot water and decrease the
D Immerse X in a beaker of hot water and increase the

A ectrical fault, the

B € G ] ent of an electrical fault, the
Vi : idle beca ? urrent will flow to earth.
C 4 ' .. n at once.
34 Th onnected in a circuit as shown below

What will happen to the brightness of the lamps if the resistance of the rheostat is
increased?

X Y Z
A Brighter dimmer dimmer
B brighter brighter dimmer
C  dmmer  brigher  dimmer
D dimmer brighter brighter
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35 A student carries out four tests with a magnet.

Which result shown is not correct?

arrangement Result
A S magnet N S magnet N Attracts
B S magnet N iron bar attracts
D N magnet S copper bar no effect

36 A brassrod is arranged in a north-south direction and plotti
at each of it ends.

plotting <
compass

Which diagram shW ions of the needle ﬁ? plotting compasses?
R Q ®
A < \ N 6/\\3 N

®
c O\ =
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37 P and Q represents two parallel, straight, wires carrying currents. P and Q exert
force on each other. Which arrow shows the force on Q7

38 Three wires P, Q and R are each carrying a curr
in the diagram below.
Wire P Wi

A -r>%
What are the directh
&N

] WireP | 7 ~WireQ (),
A %& foft

rig
<i\/ ' N ight

D“ NS
0

39 The figure shows an ideal transformer with the secondary coil connected to
a 40 Q load.
primary coil secondary coil
= - |
=1 320 80
240V’%— - turns turns D 400

What is the current in the primary coil?
A 038A B 15A C 27A D 6.0A
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40 The diagrams show a simple a.c. generator and the graph illustrating the waveform of the
e.m.f. output of the a.c. generator.

emf /V
.
- armature
coll
0 t 1 B
t\ & t: time/s
simple a.c generator waveformigithe tOUk

Which of the following diagrams correctly shows th/ g“eoil of the
generator, as viewed along the axle from t osﬁgn Ip > intervals

denoted by t1, t2 and t3 on the graph? ',
ok
N

)|

1P

ZEAN

END OF PAPER 1
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Section A

Answer all the questions in this section in the spaces provided.

1 Fig. 1.1 shows a virtual image | formed by a converging lens from an object of
height 1.0 cm.
A

T =

;}

{@ﬂ@ (a)(i)

(@) On Fig. ve, draw rays to determine
(i) the position of the object, Label the object O.

(ii) the focal length of the lens.

41 cm (£ 0.3 cm)
focallength=........................ [2]
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3 GMS(S)/Physics/P2/Prelim2018/4E

(b) Fig. 1.2 shows a light ray travelling in the converging lens of refractive index 1.5.
The diagram is not drawn to scale.

incident to the surface P.

n=1/sinc
1.5=1/sinc [2]
c=41.28°
angle of incidence of'50° whi
(c) 2 S ec'z magnetic spectrum with the smallest
¢ des e efl of absorbing this electromagnetic wave.
nhg cancer cells OR sterilising of surgical
odifies / mutates living tissues and cells [2]
2 The speed of an ultrasound in air is 340 m/s.
(@) Complete Fig. 2.1 to show how far the ultrasound wave has travelled 2, 3, 4
and 5 seconds after the ultrasound was produced.
time elapsed/s 0 1 2 3 4 5
distance travelled/m 0 340 [1]
Fig. 2.1
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4 GMS(S)/Physics/P2/Prelim2018/4E

(b) On Fig. 2.2, draw the graph of distance travelled against time for the
ultrasound wave.

distance
travelled
/m

2000

1500

1000

[EEEN

500 1 '

0 | |
0 vs 4
time/s
ig. 2.2@
plt@ small square, ignore 0,0

@glawn with rule
W is ultrasound.

(3]

(e ==

[1]

Wavelength is the distance between 2 successive points on the wave
that are in phase. Max wavelength = Speed + Min frequency = 0.017 m [3]
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5 GMS(S)/Physics/P2/Prelim2018/4E

In Experiment one, two blocks of mass 5 kg and 10 kg were attached and pulled
across a rough ground in the direction shown in Fig. 2.1.

Block X
5 kg

String Block Y
10 kg

N Pulling

Force, F

Fig. 2.1

The experiment is then repeated on the same surface but with a different pulling

force. The changes in velocities of the blocks for both experiments weke

and tabulated in Fig. 2.2.

easured

Velocity / cms™'

Timels

Experiment One

(a)

T=32N (1)

esultant Force
kg)(0.04 m/s?) (1)

tension = ... [2]

(iii) magnitude of the pulling force, F.

F — Friction — Tension = Resultant Force
F — 3N - 3.2N = (10 kg)(0.04 m/s?) (1)

F=6.6N (1)
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(b)

6 GMS(S)/Physids

pulling force, F = g . .........

In terms of forces, explain why the velocity of the blo
changes over time but remains unchanged in Experi
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7 GMS(S)/Physics/P2/Prelim2018/4E

4 Fig. 4.1 shows a rectangular block of wood on a flat, rough horizontal board.

block of wood

pushed herg =

(1)

board - '-lé‘

hown in { i@ﬁ, and it tilts to the right.

@eﬂ g that will be vertical at the instant
[1]

ig. 4.1 to measure the angle through which the
24~26°
angle= ............ooeie [1]

() Theb put back on the board, as in Fig. 4.1. This time, instead of the
block b hed, the left-hand edge of the board is raised.

State the angle that the board makes with the horizontal at the instant the
block topples over. same answer as (b)
angle= ..., [1]

(d) Explain, in terms of C.G. and stability, how your answer to (c¢) might differ if

the procedure is repeated after the height of the block is reduced.
The angle of tilt to topple the block will increase (1) because the C.G of

www.KiasuExamPaper.com

290



5

8 GMS(S)/Physics/P2/Prelim2018/4E

(@) The principle of conservation of energy states that energy can neither be
created nor destroyed. What, then, does happen to the energy supplied to a
device such as a motor or a television?

It has been changed / converted / transferred into other forms of

energy.
.......................................................................................................................... [1]
(b) The television in Fig. 5.1 is switched on to watch a programme. During this
time, 720 kJ of electrical energy is supplied.
electrical energy | /™
input = 720 kJ H
ound energy
output = 20 kJ
Fig. 5.1
.1, find the total energy provided for the viewer
ision during this programme.
24 kJ
ENergy = .oooiiiiiieieene [1]
(ii) Sugges happens to the rest of the energy supplied.
Lost to the surrounding / converted into energy that are not useful.
.......................................................................................................................... [1]
(iii) Calculate how much energy is involved in (b)(ii).
720 - 24 = 696 kJ
ENergy = .oooeiiiiiiiiiieeaen [1]
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9 GMS(S)/Physics/P2/Prelim2018/4E

(iv) Calculate and comment on the efficiency of the television.
Useful o/p + total i/lp x 100% =24 /720 x 100% = 3.33% (1)

Fig. 6.1 shows an evaporative cooler, which is a device that cools air through the
continuous evaporation of water. Air is cooled by being blown past a cooling pad
containing water. The cooling pad is wet by a pump which pumps water up to the top of
the pad, from where it trickles down.

' How Evaporative
Coolers Work

air flowing past the cooling pad to be cooled.
ules on the surface of cooling pad absorb thermal
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10 GMS(S)/Physics/P2/Prelim2018/4E

(b) Explain whether such evaporative cooling system is more effective in dry
or humid atmospheres.
It is more effective in dry atmospheres, because places with high
humidity reduces the rate of evaporation.

................................................................................................... 1
[That is why windows and entryways must be closed while running a
ventilation system]
(c) Suggest one modification that can be made to the design of the evaporative
cooler such that the rate of cooling increases.
Increasing surface area of the cooling pad increases the rate
of thermal loss from the air to the liquid
......................................................................................... [1
Two metal saucepans contain the same mass of h ame initial
temperature. Pan A is white and pan B is black, but deSaucepans are
identical. Both saucepans are uncovered &and c >_conditions. The
cooling curves for the two saucepans are shown n%g;
' 4
100 == <\ ]
\\; — = 3 ]
N ey NN
temperature/°C SH e
u - / IN SR
S EES N ENENEEEE
% = RS
i Il 5 T~
WA PN 2
- - == pan A (white)
: u
= {—\ ™
= N
r“l AN u
15/ "M== pan B (black)
20
0 2 4 6 8

time/minutes
Fig. 7.1
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1 GMS(S)/Physics/P2/Prelim2018/4E

(@) Explain why pan B cools faster than pan A.
Pan B is black which is a better emitter of heat compared to white (1)

............................................................................................................................. 1
(b) Describe and explain how Fig. 7.1 is different when the pans are covered and
the experiment is repeated.
The rate of cooling will be lower OR temperature will take a longer time
(2]
[1]
(1]
hown in Fig. 7.1. During this time,
hermal energy per minute.
MaSS = .iviiiiiiiieeaenns
(ii) The mass of water in pan B is the same as that in pan A.
Calculate the thermal energy lost from the water in pan B during the 8
minutes.
Q = mcA6
Q =0.504 kg x 4200 J/kg°C x (94°C - 40°C)
Q =114000 J (3 s.f.)
loss of thermal energy = ..........cooeiinl. [3]
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12 GMS(S)/Physics/P2/Prelim2018/4E

8 A teacher demonstrates magnetic screening. When a magnet is placed near a small
cardboard box, paper clips on the other side of the box are picked up, as shown in Fig.
8.1. When a small piece of soft iron is placed inside the box as shown in Fig. 8.2, the
paper clips fall off. Magnetic field lines in each diagram are shown as thin lines.

magnet
N S
cardboard —__| ~—_ _~—
box / U \ |
soft irg

magnetic ‘s 4

field line &
paper clip \

Fig. 8.2

e magnetic field lines to show its [1]
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13 GMS(S)/Physics/P2/Prelim2018/4E

The apparatus in Fig. 9.1 is called a force-on-conductor balance. When there is an
electric current | as shown in XY, there is a force on XY. This force is measured by
putting weights in the pan until XY is brought back to its original position.

pan

current
in

State what would happ n on were from Y to X.
i @ ed / pan moves down  [1]

1.0 1.5 2.0

0.023 | 0.035 | 0.047

Show ¢ workings to estimate the force on XY when the currentis 1.6 A.
Assuming (2.0,0.047) is on the best-fit line
m = 0.047 + 2.0 = 0.0235
Using y = mx
y=0.0235x 1.6
=0.036 ~0.038 N

END OF SECTION A
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Section B
Answer all the questions from this section.
Answer only one of the two alternative questions in Question 13.

A measuring cylinder contains water which has a density of 1000 kg/m3.
\ cm? 4\ em?
—100 - 100

\ cm? N I
~-100 |~

@ b 50

AN
Fig. 11.1 ig, 712~ %

ob (Z_ege could look when taking the
der- circle around the eye position that
vojume of water in the cylinder.

90 cm?

(@) Fig. 11.1 _indicates~fo

r th
e correct re

volume =
ilFthe ring cylinder up to the 100 cm® mark, 80 drops of the
liquidhare adde uid already in the measuring cylinder. Calculate the

ave f drop.
10 cm3/ 80 = 0.125 cm?
volume =

(a) 20 cm? of the water in Fig.11.1 is poured into a beaker. On Fig. 11.2, mark the
level of the water left in the cylinder.
level shown at 70 (ignore meniscus) * 1mm

(b) A rule, calibrated in cm, is placed alongside the measuring cylinder, as shown in
Fig. 11.3. What is the length of the measuring cylinder, from zero up to the 100
cm?® mark?

16 cm
length =
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15 GMS(S)/Physics/P2/Prelim2018/4E

(c) The volume of a cylinder is found using the equation
volume = cross-sectional area x length.
Determine the cross-sectional area of the cylinder containing water.
100 cm® = area x 16 cm (1)
area =100 cm3+ 16 cm
=6.25 cm? (1)
cross-sectional area =
(d) Hence, or otherwise, determine the pressure acting on the base by the water left
in the cylinder.
P = Borce / Area
=1000 kg/m3 x 70 cm?3 x 6.25 cm? (1)
= (1 g/cm? x 70 cm?3)+1000 x 1 2(1)
a(1)
- | o /
12 The circuit in Fig. 12.1 is connected up. ’,
(a) State es| the current in the resistance wire compare with the current in
the 2 O
They are the same in amount / magnitude.
............................................................................................................................. 1
(b) A voltmeter connected across the resistance wire shows the same reading as

a voltmeter connected across the 2 Q resistor. Calculate the combined
resistance of the wire and the resistor.
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16 GMS(S)/Physics/P2/Prelim2018/4E

Same voltmeter reading implies resistance wire is also 2 Q2 (1)
.. combined resistance in series=2+2=4Q (1)

combined resistance = ...............coiii... [2]

(c) The wire and resistor are disconnected and then reconnected in parallel, as

shown in Fig. 12.2.
-

resistance wire

(i) Calculate the n o%anc 0 and the resistor.
wé&nbin ;\4 i 2x2)/(2+2)=1Q (1)
x ombined resistance = ........................ [1]

ethe curre ed in Fig. 12.2 with the current in Fig. 12.1.

i @Qistance decreased by 4 times, new current will
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17 GMS(S)/Physics/P2/Prelim2018/4E

(d) Walls in buildings sometimes develop cracks. The width of a crack can be
monitored by measuring the resistance of a thin wire stretched across the
crack and firmly fixed on either side of the crack, as illustrated in Fig. 12.3.

thin wire

fixing pin

[2]
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18 GMS(S)/Physics/P2/Prelim2018/4E
13 EITHER
The circuit below consists of a 6 V battery source, two resistors of 150 Q each, LDR

and thermistor. The Vout across the LDR is connected to a fan which will be switched
on when the Vout =6.0 V.

1 1

150 Q) | R ~ 0 to 1000 Q

6V __ i \|

150 Qf | R2 §\
™
T

(@) The table shows the range of resistance value fort istor. The
resistance of the thermistor varies Ime@wth
Instrument Temperature Iﬁgﬁl\nte sity iste
, 10°C___\
Thermistor 39/0/0\) \\ 3 ) 00
LDR % Bright floopay 50 Q
A~ ) Nighth\ 100 O
i DI@nd_ﬁe/rm' &e@mm conductors. 2]
tance is not constant / current
rtional to the p.d across them.

ance of the whole circuit when it is during the

x/

0 °C. (2]
) - 1/Rnet
(iii) Fin ding of the ammeter. [1]
I=VIR
=6/150
=0.04 A
(b) (i) Show, with clear workings and calculations, whether the fan will be [2]

switched on when the temperature is 10 °C during the night.
R1/(R2+ R1) x 6 =100/300 x 6 = 2V
No, fan will not switch on.
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sonditions
ill to_be

(ii) Show, with clear workings and calculations, a possible pai
for the temperature and light intensity which will c 7
[3]

switched on.

Temperature = 30 °C
Light intensity = night (1) /
Vout =R1/(R2 + R1) x 6 /

=100/100x 6 (1) ’,
=6V (1) @ "/U
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20 GMS(S)/Physics/P2/Prelim2018/4E

The turbine of a hydro-electric power station is built below the level of a lake
as shown below.
Mount Alulu

Gate to control

mass of water Turbine with

generator

Speed of discharged water 10 m/s

the resisting moment a
speed to generate the €.

The table below shows the data of Mount Alulu hydroelectric power station:

Current Moment

Generated | drawn from required to Mass of water Speed of
9 hitting the blades discharged
e.m.f./V | generator/ turn the d/kq s ter / ms-!
A turbine / Nm | Per secon gs water / ms
50,000 10 17,160 169.5 10
50,000 20 34,320 339.0 10
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21 GMS(S)/Physics/P2/Prelim2018/4E

(a) Assuming that water hits one blade at a time at a perpendicular distance of 1.5
m from the the axle as shown below, estimate the force it must exert on the

blade when a current of 10 A is drawn from the generator. [2]
Moment =Fxd
17160 =Fx1.5m (1)

~F  =11440N (1)

(b) Explain why “If a current is drawn from the generator
clockwise moment opposing the rotation of the turbine
According to Lenz’s Law, induced current m
causing it (1). Hence a resisting momenty
induced current (1).

Calculate the amount of energy per ¢

(2]

(c)
[3]

(1)
(1)
(d) i at_flows. i generator when 500 kg of water flows

[2]

0 (1)

=295 A (1)
i e actual current flowing should be less than your
in (d) when 500 kg of water flows through the turbine per

(e)
[1]

END OF PAPER 2
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1

A micrometer screw gauge is used to measure the diameter of a steel ball. A student takes an
initial zero error reading and then a reading of the diameter of the steel ball as shown below.

0f— 5 0 51
- =~ 0
= 0 )
[ [
zero error reading reading of diameter of steel ball
What is the actual diameter of the steel ball?
A 5.48 mm B 5.94 mm C 5.98 mm D 6.04 mm

The graphs below show how the displacement, s, of an object changes with time, t.
graph A graph B graph C

s/m s/m s/m

t/s

> >
t/s t/s

Which graph(s) show(s) the distance travelled by the object increasing at a decreasing rate?

A graph B only

B graph B and C only
C graph Aand C only
D

all of the above

A car driver immediately stepped on the brakes when he saw a cat dashing across the road.

The car decelerated at a constant rate of 10 m/s2. The car finally came to a stop after it travelled
for 45 m.

What is the speed of the car when the driver stepped on the brakes?

A 3.0m/s B 21 m/s C 22 m/s D 30 m/s

2
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A parachutist of mass 70 kg is falling through air when he opens his parachute. After the parachute
opens, the initial deceleration of the parachutist is 20 m/s?.

The gravitational field strength g is 10 N/kg.
What is the initial air resistance acting on the parachutist after the parachute opens?

A 700N B 1400 N C 2100N D 2400N

Which of the following statement(s) about an object moving in a straight line through air is correct?

| When it moves at a steady speed, the air resistance acting on it is zero.
Il When it moves at a steady speed, the resultant force acting on it is zero.
1l When it moves, there is a resultant force acting on it.

A llonly

B landlll only
C lland lll only
D Lillandlll

In an experiment to determine the density of substance Z, the mass and volume of different
samples of Z are measured.

Which of the following graphs shows the correct relationship between the mass and volume of Z?

A B
mass 4 mass

\ 4

.
L

volume volume

4 Mmass 4 mass

I
.
- Lt

volume volume

3
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A bottle full of water has a mass of 70 g. When the same bottle is filled up with another unknown
liquid Y, the total mass is 410 g.

If the mass of the empty bottle is 20 g and density of water is 1.0 g/cm?, what is the density of Y?

A 7.8g/cm? B 8.2g/cm? C 13.0g/cm? D 20.5g/cm?

Three forces are applied to a rectangular cardboard of size 8.0 cm by 2.0 cm as shown. The
cardboard is pivoted at the centre O.

8.0 cm

¥ 50N

What is the size of force F such that the cardboard does not rotate about pivot O?

A 375N B 500N C 625N D 10.0N

The diagram below shows a uniform wooden plank with a length of 120 cm. The mass of the
wooden plank is 700 g.

I I |
120 cm 70 cm Ocm

If the plank is pivoted at the 70 cm mark, which of the following mass should be used to balance
the plank?

A mass of 70 g placed at 100 cm mark

B mass of 175 g placed at the 30 cm mark

C mass of 350 g placed at the 90 cm mark
D

mass of 700 g placed at the 10 cm mark

4
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The diagram shows a tall cylinder containing some water. A syringe is used to prevent the water
from spurting out from the outlet at the bottom of the cylinder. The height of the water above the
outlet is 2.5 m. The density of water is 1000 kg/m* and the cross-sectional area of the piston of
the syringe is 2.0 x 10 m2.

E_ - __dﬁ/water

2.5m K‘_‘_‘_‘:ﬂ area =2.0x 10° m?
- syringe F
.......... i

What is the minimum force F that must be applied to the piston of the syringe to prevent it from
moving outwards?

A 1.25N B 80N C 50N D 12500 kN

A dam across a lake is divided into two sections by a rock. Section P of the dam is longer than
section Q but the two sections are otherwise identical. The water in the lake by the dam is the
same depth everywhere. The diagram shows a view from above of the lake and the dam.

T

-"“-._____.-/—\.._____/
| section P of dam

water in

il { }, rock

41— section Q of dam

The water exerts a total force on each section of the dam and an average pressure on each section
of the dam.

Which statement is correct?

A The average water pressure on P equals the average water pressure on Q.

B The average water pressure on P is less than the average water pressure on Q.
C The total force on P equals the total force on Q.

D The total force on P is less than the total force on Q.

5
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The diagram shows a simple mercury barometer alongside a mercury manometer.

The manometer contains some trapped gas.

cm
—90
vacuum
M — 80
|- =
trapped -} 70
as
J —1-- 160
—~--r1--1 50
76 cm - 40
| mercury |
Cal o n 30
— 20
—10
’ &/
barometer manometer
What is the pressure of the trapped gas?
A 10 cmHg B 50 cmHg C 66 cmHg D 86 cmHg

A ball is dropped on to a hard surface and bounces. It does not bounce all the way back to where
it started.

ball dropped
from here

ball bounces
to here

hard surface

AL AL LS s

Which statement accounts for this?

A Energy was destroyed as the ball hit the ground.
Energy was destroyed as the ball travelled through the air.
The thermal energy of the ball and its surroundings have increased.

OO W

The chemical potential energy and elastic potential energy of the ball have increased.

6
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14 Two farmers use an electrically powered elevator to lift bales of hay. All the bales of hay have the

same mass.

bale of hay

elevator

As sunset approaches, they decrease the speed of the elevator so that less bales are lifted up in

a given time.

How does this affect the work done in lifting each bale and the useful output power of the elevator?

work done in lifting useful output power of the
each bale elevator
A decreases increases
B decreases decreases
C no change increases
D no change decreases

15 A box with mass of 5.0 kg is pushed through a distance of 20 m along a horizontal surface by a
uniform force of 10 N. The frictional force opposing the motion is 4.0 N.

10N

5.0 kg
40N

horizontal surface

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

thermal energy / J kinetic energy / J
A 80 120
B 120 200
C 80 200
D 120 120
7
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18

When a gas is rapidly compressed to a smaller volume, its temperature increases.
What happens to the gas molecules?

A They move closer together and their average speed decreases.

B  They move closer together and their average speed increases.

C They decrease in size and their average speed remains unchanged.
D

They decrease in size and their average speed increases.
Very small pollen grains are suspended in a beaker of water. A bright light shines from the side as
shown in the diagram.

Small, bright dots of light are seen through a microscope. The dots move in rapidly changing,

random directions.
A o

microscope
pollen grains
in water

What are the bright dots?

A pollen grains being hit by other pollen grains

B pollen grains being hit by water molecules

C water molecules being hit by other water molecules
D

water molecules being hit by pollen grains

Which of the following objects gain heat by radiation only?

A anice cube at 0 °C, in air

B a car with black metal surfaces at 35 °C, in air under the sun
C a metal ball with white surface at 25 °C, in water at 50 °C
D

a shiny metal satellite at 28 °C, in space, facing the sun

8
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A student wishes to check the upper and the lower fixed points on a Celsius scale thermometer.

-10 O 10 20 30 40 50 60 70 80 90 100 110 °C
)
| | 1 | ] 1 1 1 | 1

She has four breakers P, Q, R and S.

Beaker P contains a mixture of ice and salt.
Beaker Q contains a mixture of ice and water.
Beaker R contains boiling salt solution.
Beaker S contains boiling water.

Which two beakers should she use to check the fixed points?

A Pand R B Pand S C Qand R D QandS

The length of mercury in the bore of a thermometer is 5.0 cm at 0°C and 11.0 cm at 60°C.

What is the length of the mercury in the bore when the temperature is 45 °C?

A 33cm B 45cm C 8.3cm D 95cm

The same quantity of thermal energy is supplied to two solid objects W and X. The increase in
temperature of object W is smaller than the increase in temperature of object X.

Which statement explains this?

A W has a higher melting point than X.

B W has a higher density than X.

C W has a higher heat capacity than X.

D W s a better thermal conductor than X.

What happens to the speed, frequency and wavelength of a water wave as the depth of the water
increases?

speed frequency wavelength
A increases increases increases
B increases remains constant increases
C decreases increases remains constant
D decreases remains constant decreases
9
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23 The diagram below shows a wave represented on a displacement-distance graph. The speed of
the wave is 30 m/s.

displacement / cm

2 J

1 -\ /_\ /\ distance / m
MEKE 0 /5 20 2.W.5 & 4.5\5.1'0

27T

Which of the following information is correct about its amplitude and frequency?

amplitude frequency
A 2.0cm 15 Hz
B 2.0cm 75 Hz
C 4.0cm 15 Hz
D 4.0cm 75 Hz

24 The diagram below shows the plane view of an object O placed in front of a plane mirror.

Which one of the reflected rays of light appears to come from the image of O?

Cc

.
w

TS S S S S S SSSS

10
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25

26

27

A ray of light enters a glass prism perpendicularly to the surface PQ and travels along the path as
shown below.

P

What is the speed of light in glass?

A 1.93x108m/s B 200x108m/s C 2.05x 108 m/s D 2.14 x 108 m/s

A pebble is dropped into a still water so that circular wavefronts are seen to travel outwards with
a speed v.

@P a

If the wavelength is A, what is the time taken for the disturbance at P to reach Q?

A A/(2v) B A/v C  3A/(2v) D 2A/v

An infrared radiation is emitted at 6.7 x 10"® Hz.

What is its wavelength and period of oscillation?

wavelength / m period / s
A 4.48 x 10° 2.23 x 10°
B 4.48 x 10°° 1.49 x 10
Cc 2.23x10° 2.23x10°
D 2.23x10° 1.49 x 10
11
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28 The diagram below represents the position of the air molecules in a sound wave. The wavelength
of this wave is 2.0 cm.

Which distance represents 4.0 cm?

OO OO0 O O0QOOO 0 O O0O0000 OO0 O\\

air molecule
A
" T
T | |
B |
e T
= -
C
- o
e o
D i

29 Why are humans not able to hear ultrasound?

A The amplitude is too high.
B The frequency is too high.
C The speed is too high.
D

The wavelength is too long.

30 X, Y, Zand P are light insulated balls suspended on strings. When they are brought near each
other, they behave as follows:

Xrepels Y,
X attracts Z and
Z repels P.

The electric field of P is given in the diagram below.

Which of the following statements must be true?

A Y must be positively charged.
B Y may be positively charged or neutral.
C Y may be neutral or negatively charged.
D Y must be negatively charged.

12
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31 A spotlight labelled 240 V, 500 W is connected to a 240 V supply. The spotlight shines at normal
brightness for 3 hours.

What is the size of the charge that passes through the spotlight in this time?

A 625C B 375C C 5184C D 22500C
32 The following diagram shows part of a complete circuit.
50A
10 Q
16 Q ’_l_‘
20 Q 20 Q
|
-

What is the current through the 16 Q resistor?
A 1.11A B 1.39A C 222A D 278A

33 The diagram shows part of a circuit used to switch street lamps on and off automatically.

- potential
difference

— LDR
v

- O O

Which row shows the effect on the resistance of the light-dependent resistor (LDR) and on the
potential difference (p.d.) across it as it gets brighter?

318

resistance of LDR p.d. across LDR
A decreases decreases
B decreases increases
C increases decreases
D increases increases
13
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34 A 240V electrical appliance is used for 200 hours. The current in the appliance is 6.5 A.
If one unit of electricity costs $0.22, what is the cost of using this electrical appliance?

$68.64 D $286.00

A $10.56 B $34.32 C

35 The diagram below shows a heater Hy marked “10 V, 50 W” connected in parallel to another heater
H> marked “10 V 25 W”. Both heaters are connected to a 5.0 V supply.

H1

5.0V __r_ H,

If P1+ and P2 are the powers dissipated in heaters Hi and Hz respectively, which of the following is

correct?
Pi/W P2/ W
A 12.5 6.25
B 25 50
Cc 25 12.5
D 50 25

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

magnet ry

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

pole at X pole at' Y
A south south
B south north
C north south
D north north

14
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37 Acurrent | is flowing in a coil of wire in the direction shown.

coil of
wire

Which of the following gives the correct direction of the magnetic field at point P?

A

B
C
D

out of the plane of the paper
into the plane of the paper
to the right

to the left

38 An electron beam passes through a pair of electromagnets X and Y as shown below.

current
g y v—--.:
<4 P
| X
Y '
electronbeam
:P"---,___'r
r
':F"*'""h Y
< ]

In which direction will the electron beam be deflected?

(o o B v

towards X
towards Y

into the paper
out of the paper

15
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39 A simple a.c. generator produces a voltage that varies with time as shown.

voltage / V

time/s

(5]

Some adjustments are made to the a.c. generator to produce the following graph.

voltage / V

[\

T/
\.

\

time /s

\/

i
\/

What are the adjustments made?

number of turns of the coil

speed of rotation

remains constant
doubled

remains constant

o o W >

doubled

doubled

doubled

halved

halved

40 A door bell is designed to operate when connected to a 12 V supply. When connected to a
transformer the current in the door bell is 1.5 A and it operates normally.

The transformer is connected to the 240 V mains supply and it has an efficiency of 90%.
What current is drawn from the mains supply?

A 0.075A B 0.083A 27TA 30A

- End of Paper —
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Name: ( ) Class:

Section B [30 marks]
Answer all the questions in this section.
Answer only one of the two alternative questions in Q11.

9 Fig. 9.1 shows a light shuttlecock that is used for playing badminton. In an experiment
using electronic apparatus, a shuttlecock is released from rest and the distance d fallen is
measured at different times t.

Fig. 9.1

Fig. 9.2 shows the results obtained when the shuttlecock is dropped from a height of a few

metres.

t/s d/m
0 0
0.20 0.19
0.40 0.74
0.60 1.56
0.80 2.56
1.00 3.68
1.20 4.86
1.40 6.06
1.60 7.31
1.80 8.56
2.00 9.81
Fig. 9.2
(@) On Fig. 9.1, draw and label the forces acting on the falling shuttlecock. [1
13
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(b) Explain how the data in Fig. 9.2 for the light shuttlecock suggest that the speed is
increasing att = 0.40 s.

................................................................................................................................... [1]
(c) Using the data in Fig. 9.2, determine the terminal velocity of the light shuttlecock.
terminal velocity = ..........ccooeiiiiiiis [2]
(d) Explain, in terms of forces,
(i) why the shuttlecock accelerates at first,
........................................................................................................................... [2]
(ii) why the shuttlecock reaches a steady speed.
.......................................................................................................................... [2]

14
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(e) Explain what will happen to the terminal speed of a shuttlecock which has a mass
added inside the cone of the shuttlecock.

10 (a) Fig. 10.1 shows a simple alternating current (a.c.) generator which can be used to
generate electricity.

magnet

{ magnet

Fig. 10.1

(i) State the name of the two rings shown in Fig. 10.1.

........................................................................................................................... [1]
(ii) The rectangular coil is rotated clockwise as shown in Fig. 10.1. Draw an arrow
in Fig. 10.1 to indicate the direction of the induced current in wire BC. [

15
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(b) A farmer connects a house to the mains supply of electricity. The house is at a long
distance from the nearest 230 V mains supply of electricity.

Fig.10.2 shows the mains supply connected to the house.

long distance cables

Fig. 10.2

(i) The farmer uses 230 V lamps in the house but they do not light up at their
normal brightness. Explain why the lamps are dim.

(ii) The farmer added transformers, as shown in Fig.10.3.
230V

mains
SUPPYY 4 ansformer Q\ ------ transformer
e A B

i E}@E

Fig. 10.3

The lamps in the distant house light up at normal brightness. Explain why the
lamps are now brighter.

16
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(c) Fig. 10.4 shows a transformer with 2 coils, Q and R, which are wound on an iron core.

_.---"""" | ]
_—T —

Q — —1 R
— | —
-___'____,_r I

Fig. 10.4

Coil Q has 200 turns and coil R has 600 turns. The e.m.f. induced across coil R
is 24 V. The transformer operates with 100% efficiency.

(i)  Calculate the voltage of the power supply provided to coil Q,

voltage = ....cccooviiiiiiiee, [2]

(ii) Explain why an alternating current supply should be connected to coil Q in
order for the transformer to work properly.

17
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11 A student performs an experiment with a semicircular glass block and a ray of white light.
Fig. 11.1 shows the path taken by this ray of light as it enters the glass at P until it hits the
straight edge at Q.

semicircular
glass block

white light

Fig. 11.1

The student finds that there is no change in direction as the ray enters the glass at P and
that no light passes out of the glass at Q. The glass block has a refractive index of 1.6.

(@) Explain what is meant by a refractive index of 1.6.

............................................................................................................................... 1
(b) Calculate the critical angle of the glass block.
critical angle = .........ccccccoiiiiiinnnnnes [2]
(c) Explain why the light ray does not change direction at P.
............................................................................................................................... (1

18
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(d) If the angle 68 is 60°, explain what will happen to the light ray at Q.

(e) The student directs the ray of light into the glass along different paths by reducing
the angle 6 slowly.

Describe the changes to the path of light at Q.

(f) Visible light is part of electromagnetic spectrum.

If visible light has a frequency of 6.0 x 10'* Hz in vacuum, calculate its wavelength.

wavelength = ..., [2]

19
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OR

11 (a) Fig. 11.2 shows an electrical circuit. The e.m.f. of the battery is 6.0 V. Ry and Rz are
identical resistors. When switch S is open, the ammeter reading is 0.60 A and the

voltmeter reading is 2.4 V.

[ ®)
— [

6.0V

Ny

Fig. 11.2

(i) State what is meant by the battery has an e.m.f. of 6.0 V.

(ii) Calculate the resistance of the lamp.

resistance of lamp =

(iii) Calculate the resistance of resistor Rj.

resistance of Ry =

20
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(iv) The switch S is then closed. Compare the brightness of the lamp now with the
brightness of the lamp when the switch S is open. Explain your answer.

(b) Fig. 11.3 shows a simplified diagram of an electrical appliance connected with Live
(L), Neutral (N) and Earth (E) wires.

L

N electrical
appliance

E

Fig. 11.3

(i) If afuse is to be added as a safety device in the circuit shown in Fig. 11.3, draw
a “X”in Fig. 11.3 where the fuse should be placed. 1

(ii) Explain your answer for (b)(i).

End of Paper
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Physics Prelim P2 Answer Scheme

Section B
air resistance
9(a) correct arrows & label
weight and air resistance : [1]
weight
(b) From t = 0.20 s to 0.40 s, the distance travelle% i 0.55 m.
From t = 0.40 s to 0.60 s, the distance, travell is( )= 0.82 m
Since the distance travelled for the same rloo'oitime 0
the speed of the shuttle cock'increases 0.40 s. [1]
(c) terminal velocity //time

- ) (1]
(1]

the air resistance acting upwards. [1]
(1]

nwards since a = F/m where m is constant.

he weight (downwards) of the shuttlecock. [1]
r e acting on the shuttlecock, and thus there is no
shuttlecock smce a = F/m where m is constant. [1]

greater air resistance acting against it.
It takes a longer time for the air resistance to be equal to the new total weight.  [1]
Thus, a greater terminal speed is reached. [1]
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10 (a) (i) Slip rings. [1]

(ii) Direction of induced current is from C to B. [1]
(b) (i) The long distance cables has (relatively high) resistance, (11
There is power/energy loss (or voltage drop) in the cable since P = I?R. [1]

(i) Transformer A steps-up the voltage, so the current in the transmission cable is lower.

This reduces the power / energy loss in cable since since P = I°R. [1]
Transformer B is then used to step down the voltage to 230 V which will cause the
lamps to light up at normal brightness. [1]

(c) (i) Vs/Vp = Ns/Np
24/Vp = 600/200 [1]
Vp = 8.0V [1

(i) A.C.is a current that changes magnitude and directio
Hence the primary coil Q will produce a changing
(The iron core will concentrate and link magn
Hence, there will be a change in magneti I c@ty
emf/current in coil R.

(1]
(1]

s induced

(1]

Either
11(a) Refractive index is th 0 of-speed of lightin yacuum to the speed of light in
medium (glass) is 1.6 [1]

n=1/sinc

(1]
(1]

(1]
(1]
(1]

(1]
() v = f x wavelength

3.0 x 108 = 6.0 x 10™ x wavelength
Wavelength = 5.0 x 107" m

2
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OR
11 (a) (i) The work done by the source in driving a unit charge roun te circuit is 6 J

1]

(i) Resistance of lamp

(1]
(1]

(iii) p.d. across R4

(1]
(1]

[1]
(1]

(1]
e Current exceeds the fuse rating, the fuse will melt and open the

: (1]
ill disconnect the circuit from the high voltage at the live wire and prevent
ating of the circuit. [1]

End of Paper
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The diagram shows a vernier scale.

Ocm 1 2 3 4

||||| ||||||||| Hlllll”'l'!'lI"I'l"'l |||||||
I0 10I

What is the vernier reading?

A 2.23cm B 226cm C 2.33cm D 2.60cm

A pendulum clock makes use of the oscillation of a pendulum to keep time. If the pendulum
clock is found to be running slow, what can be done to correct the clock?

decrease the amplitude of oscillation
increase the amplitude of oscillation
decrease the length of the pendulum
increase the length of the pendulum

ooOow>»

A car travels from Singapore to Genting Highlands in Malaysia. The map shows the route.

Genting
Highlands

Singapore

The route from Singapore to Genting Highlands is 425 km. If the car moves at an average
speed of 80 km/h, what is the time taken for the journey?

A 0.19 hour

B 5.3 hours

C lessthan 5.3 hours as the journey is not a straight line
D more than 5.3 hours as the journey is not a straight line

The diagram shows a strip of paper tape pulled under a vibrating arm by a trolley moving at
constant speed. The arm is vibrating regularly, making 40 dots per second.

20 cm

L4

What is the speed of the trolley?

A 0.50cm/s B 2.0cm/s C 80cm/s D 200cm/s
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A car accelerates uniformly from 10 m/s to 20 m/s. During this acceleration, the car travels
60 m. What is the acceleration of the car?

A 25m/s? B 3.0m/s? C 4.0m/s? D 6.0m/s?

The graph shows how the velocity of a lump of plasticine varies after being thrown vertically
upwards into the air from the ground.

4 velocity / ms™

20+

1071

—

“time /s

-10T

—————————————————#—-

- 207

What is the time needed for the plasticine to reach its highest point from the ground?
A 1s B 2s C 4s D 8s
A lion runs at a high speed to catch its prey. There is friction between the lion and the air

and between the lion and the ground. Under which conditions of friction will the lion reach its
greatest maximum speed?

friction with air friction with ground
A high high
B high low
C low high
D low low

A pulling force of 3.0 N causes a toy car to accelerate on a horizontal surface. The frictional
force between the surface and the toy car is 1.0 N. Which of the following statements best
describes the subsequent motion of the car when the pulling force is decreased to 1.0 N?

A It will continue to accelerate. B It will decelerate.
C It will move with a constant speed. D It will stop moving.
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9.

PRSS_2018_S4E_PRELIM_PHYSICS_6091_P1

A child jumps onto a trampoline and bounces upwards.

On the second jump, he bounces higher. What will most likely remain constant on both
jumps?

his acceleration in the air

his maximum gravitational potential energy
his maximum kinetic energy

his speed on contact with the trampoline

ooOw>»

10. The table shows the density of various substances.

11.

substance | density / gcm
copper 8.9
iron 7.9
kerosene 0.9
mercury 13.6
water 1.0

Which statement is true?

A 1 gofiron has a smaller volume than 1 g of copper.

B 1 g of mercury has a greater volume than 1 g of water.

C The mass of 1 cm?® of mercury is greater than 1 cm? of all the other substances.
D The mass of 1 cm? of water is smaller than 1 cm? of all the other substances.

A pendulum is attached to the roof of a truck. The truck is initially moving at a constant
speed along a straight road.

= = ' Y direction of movement of truck

[
>

/

pendulum bob

What is the motion of the pendulum bob when the truck starts to slow down?

It will remain in its original position.
It will swing to the left.

It will swing to the right.

It will swing to the right and left.

ooOw>»
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12. Which of the following quantities depends on the strength of the gravitational field?

A density B mass C volume D weight

13. The diagrams show how three blocks X, Y, and Z are balanced on a uniform beam.

A

Which of the following shows the three blocks arranged in order of increasing mass?

A XY <2 B XZY C Y.XZ D ZYX

14. A piece of card has its centre of gravity at X.

A B

Which diagram shows how it hangs when suspended by a thread?
15. A car initially moving with a velocity v has kinetic energy K. What is the kinetic energy of the
car when the velocity is 2v?

A K B 2K C 4K D 8K

16. A boy pushes a toy cart at constant speed along a level road. What is the biggest energy

change?
A chemical potential to heat B chemical potential to kinetic
C kinetic to gravitational potential D kinetic to heat
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17. The diagram shows a hydraulic brake system used in vehicles. A hydraulic liquid is used to
fill the system and a hollow tube links the master piston to the slave piston. Both pistons are
cylindrical and the diameter of the slave piston is twice that of the master piston.

slave piston
master tube Z P——
R iston 2
g ﬁ applied
]
% | tothe
\ 7] brake pad
hydraulic
liquid

pedal

If the driver presses down on the pedal such that a force of 450 N is applied on the master
piston, what is the force applied by the slave piston to the brake pad?

A 113N B 225N C 450N D 1800N

18. A column of air is trapped by some mercury in a capillary tube. The capillary tube is held in
different positions as shown in the diagram.

—
P2

Py —t

|_— mercury

AN
N~ O

&)
X

P+, P2 and P3 are pressures of the enclosed air in the capillary tube. Which relationship is
correct?

A Pi=P2=P; B Pi>P,>P;3 C Pi1>P3>P; D P3;>P;>Py

19. Which of the following correctly states the properties of solids, liquids and gases?

solids liquids gases
A | does not flow easily flow easily flow easily
B hard to compress easily compressed easily compressed
C fixed shape fixed shape no fixed shape
D fixed volume fixed volume fixed volume
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20. llluminated smoke particles, suspended in air, are viewed with a microscope. They are seen
to move randomly. Which of the following best explains the motion of the smoke particles?

air molecules are far apart from each other
air molecules collide with each other

air molecules move randomly

smoke particles move randomly

ooOow>»

21. A vacuum flask keeps water hot for long periods of time. Which of the following statements
are correct?

1  The plastic cap prevents heat loss by radiation.

2 The silvered surfaces reduce heat loss by radiation.

3 The vacuum in the flask prevents heat loss by conduction and convection.
A 1and2only B 1and3only

C 2and3only D 1,2and3

22. An unmarked mercury thermometer is attached to a ruler as shown in the diagram.

I ]
22 |~ thermometer

ruler - 18

10 mercury
|~

When the thermometer is placed in pure melting ice, the mercury level falls to 2.0 cm. When
the thermometer is placed in steam above boiling water, the mercury level rises to 22.0 cm.
What is the temperature shown by the mercury level in the diagram?

A 6°C B 8°C C 30°C D 40°C

www.Kiasu Exngaper.com
343



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P1

23. The graph shows how the thermometric property of four substances changes with

temperature.
thermometric property 4
D

\ C
B
A

i : >

temperature

ice point steam point

Which substance can be used to construct a temperature scale?

24. The setup shown in the diagram is used to measure the specific latent heat of vaporisation

of water.
Jﬁf:f:} 1 heater
E:_;_: ——=}— water
“

------- J

__— compression
spring balance

8
Sy

Three readings are taken by the compression spring balance.

= mass of the setup at the start of the experiment
m2 = mass of the setup 5 minutes after the water starts to boil
= mass of the setup 8 minutes after the water starts to boil

If the heater has a power of 80 W, which expression could be used to calculate the specific
latent heat of vaporisation of water?

A 14400 B 14400 c 24000 D 38400
mi— Mz M2 — M3 mi— M2 mi— M3

www.Kiasu EanmPaper.com
344



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P1

25. The diagram represents circular wavefronts coming from S. The wavefronts are about to
strike a solid barrier from which they will be reflected so as to appear to come from S.

S S

barrier

Which diagram correctly shows the reflected wavefronts?

A

S1 S
B

S1 S

L ] L]
C

S S

[ ] -
D

S S

- -
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26. Four bottles are floating in a lake. The diagram shows the bottles as seen by a pilot in a
hovering helicopter. The lines represent the crests of the waves in the lake.

Which two bottles are on the same wavefront?

A 1and2 B 1and4 C 2and3 D 3and4

27. The diagram shows how displacement varies with time as a wave passes a fixed point.

displacement/m
0.10-

0.05-

0

) 1.0 2.0 3.0 4.0 time/s
~0.05-

—0.10+

What is the frequency of this wave?

A 0.25Hz B 0.50Hz C 10Hz D 20Hz

28. A student looks into a periscope.

B Cc D w'}re
. " é

Where will he see the image of the object at 0?
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29. Which of the rays shows the correct direction of the emergent ray when the incident ray
strikes the glass prism?

incident ray

glass prism

|

D

30. The diagram shows a bell ringing inside an inverted bell jar connected to a vacuum pump.

— to battery

inverted bell jar
o |\

bell

: to vacuum
—[[LJ-: pump

What happens to the pitch and loudness of the sound when the vacuum pump is switched

on?
pitch loudness
A decreases decreases
B decreases increases
C remains the same decreases
D remains the same increases

31. A student faces a wall which is 800 m away and fires a starting pistol. His friend, standing
300 m behind him, hears two sounds. If the speed of sound is 340 m/s, what is the time
interval between the two sounds heard by his friend?

A 324s B 4.71s C 5589s D 6.47s
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32. The diagram shows the electromagnetic spectrum, with the blue and red ends of the visible
spectrum marked.

blue red

Vo

A B visible c D
light

Which section of the spectrum has waves with the longest wavelength?

33. Which of the following statements about an electric field is correct?

It is a field that contains electric charges.

Itis a field that surrounds electric charges.

It is a region where a metal experiences a force.

It is a region where an electric charge experiences a force.

ooOow>»

34. A circuit is used to find the current | passing through a fixed resistor for various voltages V.

@
variable direct ~
voltage V

Which graph shows how the current | varies with voltage V?

| 4 A | | A

<v
<y
<

<v
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35.

36.

37.

PRSS_2018_S4E_PRELIM_PHYSICS_6091_P1

The diagram shows a 100 Q resistor connected to a variable resistor.

T

What happens to the potential difference across the 100 Q resistor as the slider S is moved
from X to Y?

A |t becomes zero. B It decreases.
C ltincreases. D Itremainsat6V.

A mains electrical circuit uses insulated copper cable. The cable overheats. Which of the
following changes will prevent the cable from overheating?

use a thicker copper cable as it has less resistance
use a thicker insulation to reduce heat loss to the surroundings
use a thinner copper cable as it has less resistance
use a thinner insulation to reduce heat loss to the surroundings

ooOow>»

The diagram shows a current-carrying conductor placed in between two magnets.

current in conductor

Which magnetic poles at X and Y will cause the conductor to move into the plane of the
paper?

X Y
A north north
B north south
C south north
D south south
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38. What is the function of the soft iron cylinder placed between the curved poles of the magnet
in a d.c. motor?

to control the speed of rotation of the caoill

to enable the coil to turn in one direction only

to increase the forces acting on the coil

to increase the magnitude of the induced e.m.f. in the coil

ooOow>»

39. A bar magnet is dropped through a solenoid connected to a galvanometer.

N
solenoid
: o/
\
S
position 1 position 2 position 3
At which position(s) will the galvanometer show a deflection?
A 1only B 1and3only C 2and3only D 1,2and3

40. The diagram shows a cathode-ray oscilloscope (c.r.0.) trace for a voltage produced by an
a.c. generator. The time base of the c.r.o0. is 30 us/div.

I\

If the coil in the a.c. generator is rotated at three times its current speed, what is the period
of the new voltage?

A 10pus B 40 pus C 90pus D 360 pus

End of Paper

www.Kiasu Exgr%Paper.com
350



Pasir Ris Secondary School

Name Class Register Number

SECONDARY 4 EXPRESS
PRELIMINARY EXAMINATION 2018

PHYSICS 6091/02
Paper 2 Theory 11 September 2018
Tuesday 0800 - 0945 1 hour 45 minutes

Candidates answer on the Question Paper.
No additional materials are required.

READ THESE INSTRUCTIONS FIRST
Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen. You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid or tape.

Section A [50 marks]

Answer all questions.

Section B [30 marks]

Answer all questions. Question 11 has a choice of parts to answer.

Candidates are reminded that all quantitative answers should include appropriate units.
Candidates are advised to show all their working in a clear and orderly manner, as more marks are awarded
for sound use of Physics than for correct answers.

The use of an approved scientific calculator is expected, where appropriate.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.

For Examiner’'s Use

Section A

Section B

Total

This document consists of 17 printed pages, including this cover page.
Setter: [Turn over

www.KiasuExamPaper.com
351




PRSS_2018_S4E_PRELIM_PHYSICS_6091_P2

Section A (50 marks)
Answer all the questions in the spaces provided.

A suitcase slides down a conveyer belt from an aeroplane as shown in Fig. 1.1. The
suitcase starts from rest at A, which is at the top of the belt and slides down the belt until it

reaches B which is 4.0 m below A. The suitcase then decelerates as it moves along the
horizontal floor.

aeroplane

suitcase

floor B c

Fig. 1.1

The mass of the suitcase is 20 kg. The suitcase is moving at a horizontal speed of 5.0 m/s
at B. Take gravitational field strength, g = 10 N/kg.

(a) Describe the energy changes that take place as the suitcase moves from A to B, and
from B to C in Fig. 1.1. [2]

(b) Calculate the efficiency of the suitcase when it moves from A to B. 2]
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(c) The suitcase comes to a rest at C three seconds after passing B. Determine the
average retarding force exerted by the floor on the suitcase. [2]

Fig. 2.1 shows a sky diver falling vertically from an aircraft.

Fig. 2.1
(a) On Fig. 2.1, draw and label the forces experienced by the sky diver as he falls. [1]

(b) Fig. 2.2 shows the velocity-time graph for the sky diver during the first 20 s of his jump.

60 ~ .
- \
locit -1 / \
velocity / ms ~
40 :
\
/ \
20 \
/
/
0
0 5 10 15 20
time /s
Fig. 2.2

The sky diver falls from rest at time = 0 s and initially accelerates at 10 m/s?. He
reaches a steady velocity after 10 s. Attime = 13 s, he opens his parachute.
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(i) Explain the motion of the sky diver from 0 to 10 s. 2]

(i) On Fig. 2.3, sketch the acceleration-time graph for the sky diver from time = 0 s to

time = 13 s. (2]
154
acceleration / ms=
10
5—
U L L 1 1 _I 1 1 1 1 |I L 1 1 1 .I 1 1 1 1 I
0 5 10 15 20

time/s
Fig. 2.3

(iii) Explain why the sky diver decelerates after he opens his parachute at time = 13 s.

(2]

Fig. 3.1 shows the apparatus that could be used to heat up water in a pot. The exterior
wall of the pot is covered with a layer of polystyrene foam.

incident
solar radiation

L

thermometer 1
|
polystyrene foam _\L._ water

Fig. 3.1
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A student puts the pot in direct sunlight and measured the time it took for the temperature
of the water to increase. The energy transferred to the water is 5250 J and the time taken
for the temperature of the water to increase from 27.0 °C to 29.0 °C is 25 minutes. The
temperature of the air outside the pot is 35.0 °C.

(a) Calculate the power supplied by the Sun to the water in the pot. [1]

(b) (i) Other than heat exchange with the surroundings, suggest another reason why the
student’s results can only be used as an estimate of the power of the Sun. [1]

(i) Calculate the mass of the water inside the pot. The specific heat capacity of water

is 4200 J/(kg°C). (2]

(c) Describe how the polystyrene foam insulates the pot. [2]

(d) Explain why the water reaches a steady temperature after some time. [1]
5
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Fig. 4.1 (not drawn to scale) shows part of the path of a ray of light, PQR, travelling through
an optical fibre. The optical fibre consists of a fibre of denser transparent material, coated
with a layer of less dense transparent material. The left side of the fibre is horizontal while
the right side of the fibre is bent.

optically less optically denser
dense material material
= K
ML

R
1
1

¥ \
P
Fig. 4.1
(a) Complete the path of the ray of light until it reaches the end of the optical fibre. [1

(b) The refractive index of the optically less dense material is assumed to be 1.0.

(i) Determine the minimum angle 6 needed for total internal reflection to take place.

[3]

(i) Explain why it is necessary for the denser material to have a refractive index much
higher than that of the less dense material. [2]

(c) Other than the cost incurred, state one advantage of using optical fibres rather than
copper wires for transmission of information. [
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5. Fig. 5.1 shows an object AB near a thin converging lens. The path of one ray from point A,
passing through the lens, is drawn.

T I “Iens | i ‘
‘ | | |
| | L | I I
| | , 1
| ol LN | |
; L~ | ~ [ [
A
object]
BY f
Y
Fig. 5.1

(a) On Fig. 5.1, draw a suitable ray from point B, passing through the lens, to locate the
position of the image of object AB. Label the image A’B’. 2]

(b) By drawing another ray from point B passing through the lens, mark the focal length of
the lens. Label it f. [1]

(c) The converging lens may be used to form a virtual image of object AB. State where
the object is placed, relative to the lens, for a virtual image to be formed. [1]

6. Fig. 6.1 shows a large metal sphere X supported on an insulating stand. Sphere X is
connected to earth through switch S. A positively charged sphere Y is brought very close
to sphere X and is held in place by two strings, A and B.

A

insulating stand

Fig. 6.1
Switch S is then closed.
(@) (i) On Fig. 6.1, draw the charge distribution on sphere X. [1
7
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(i) Explain your answer to (a)(i). [2]

(b) String B is now cut with switch S remaining closed.

(i) Describe and explain the subsequent motion of Y until it comes to a rest. [3]

(i) On Fig. 6.2, draw the final position of rest of Y. [1

insulating stand

Fig. 6.2

7. Fig. 7.1 shows an electric circuit. Eisa 1.5V cell and T is a thermistor whose variation of
resistance with temperature is shown in Fig. 7.2.

s/: T C")

Fig. 7.1
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resistance / Q
500

400 \

300 \

200 \
100 -
"\._MR
0 i ——
0 20 40 60 80 100 temperature / °C
Fig. 7.2

(@) When the thermistor is at 30 °C and switch S is closed, the reading on the ammeter is
6 mA. Determine the resistance of resistor R. [3]

(b) The temperature of the thermistor increases from 30 °C to 60 °C.

(i) Calculate the reading on the ammeter at 60 °C. [1]

(i) Explain the change in the potential difference across T, if any, when the
temperature of the thermistor increases. [2]
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Fig. 8.1 shows how power cables are used to transmit electrical energy from a power
station to the consumers in a village. The power station produces electricity at an
alternating voltage of 20 kV. The output voltage of transformer J is 285 kV, while the
voltage supplied to the consumers is 240 V. Assume that transformers J and K are ideal.

transformer J power cables transformer K
consumers
00O
s
power station
Fig. 8.1
(a) Explain why transformer J is not able to transform the voltage of a direct current.  [2]

(b) Calculate the number of turns in the primary coil of transformer J if there are 48 000
turns in the secondary coil. [2]

(c) Explain why the voltage of power station was stepped up from 20 kV to 285 kV before
being transmitted over the power cables. [2]

10
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Section B (30 marks)
Answer all the questions in the spaces provided.
Question 11 has a choice of parts to answer.

9. A student investigated how current varies with potential difference for two different lamps X
and Y. Fig. 9.1 shows the readings obtained.

potential difference /V | currentinlamp X/ A | currentinlamp Y /A
0.0 0.00 0.00
1.0 0.15 0.07
2.0 0.30 0.14
3.0 0.40 0.21
4.0 0.48 0.28
5.0 0.55 0.34
6.0 0.60 0.39
7.0 0.64 0.43
8.0 0.67 0.46

Fig. 9.1

(a) In the space below, draw the diagram of a circuit that the student could use to obtain
the results in Fig. 9.1. The current in lamp X must be obtained at the same time as the
currentinlamp Y. [2]

(b) State the values of potential difference for which both lamp X and lamp Y behave like
ohmic conductors. Explain your answer. 2]

11
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(c) Using Fig. 9.1, explain which lamp has a higher resistance. 2]

(d) Using your answer from (c), explain which lamp is brighter at any potential difference.

[2]

(e) The student repeats his investigation with a strong wind blowing over the lamps.
Fig. 9.2 shows the readings obtained at a potential difference of 4.0 V.

potential difference / V | currentinlamp X/ A | currentinlamp Y /A

4.0 0.50 0.31
Fig. 9.2
Explain why the values of current in Fig. 9.2 are different from that in Fig. 9.1 for the
same potential difference across the lamps. 2]
12
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10. Fig. 10.1 shows a loudspeaker made by a student. A coil of wire is fixed to one end of the
paper cone. When the switch is closed, the paper cone moves to the right.

clam
rubber band

-1 d.c.
T supply

coil of wire

magnet
[

01 2 3 4
Y
rubber band paper cone ruler
clam
Fig. 10.1
(a) Explain why the paper cone moves to the right when the switch is closed. 3]

(b) The student investigates how changing the size of the current in the coil of wire affects
the horizontal distance moved by the paper cone. The results of the student’s
investigation are shown in Fig. 10.2.

3.0
25 =5
horizontal 1
distance 2 pl! I ! a
moved
by paper 15 v i
cone/cm T |© i » H
] Pl
1.0
I.f"
0.51 pea
0.04=—"
0.0 02 0.4 06 0.8 1.0 1.2 1.4
current / A
Fig. 10.2
13
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State and explain the results of the student’s investigation when the current increases
from 0.0 Ato 1.0 A. 2]

(c) Sound is produced when there is an alternating current in the coil.

(i) Explain how sound is produced when there is an alternating current in the coil. [2]

(i) Describe how the particles of the cone provides an example of longitudinal wave
motion. [1]

(iii) Explain the difference in the sound heard when the size of the alternating current
is increased. [2]

14
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EITHER

11. Fig. 11.1 shows a manometer attached to a tyre to measure the pressure difference
between the air inside the tyre and the atmosphere outside. The atmospheric pressure

outside the tyre is 100 000 Pa.

manometer
tyre metre rule
air
water

Fig. 11.1

(@) (i) Mark on the manometer, a point P where the pressure is 20 cm of water higher
than atmospheric pressure. [1]

(i) Calculate the pressure of the air inside the tyre. The density of water is
1000 kg/m?3and the gravitational field strength, g = 10 N/kg. [2]

(iii) State what change, if any, will occur to the height h if a liquid denser than water
is used in the manometer. 1

(b) Describe the motion of air molecules inside the tyre and explain how this results in a
pressure exerted by air on the walls of the tyre. [2]

15

www.KiasuExamPaper.com
365



PRSS_2018_S4E_PRELIM_PHYSICS_6091_P2

(c) The tyre goes over a stone as shown in Fig. 11.2.

tyre
air
ground stone
Fig. 11.2
State and explain
(i) how the pressure exerted on the ground changes. [1]
(i) how the pressure inside the tyre changes. [3]

OR
11. The weight of a rock, which is more than 20 N, cannot be measured directly using a spring

balance with a maximum reading of 20 N. Fig. 11.3 shows a setup that could be used to
determine the weight of the rock.

spring balance
lank rock
p\an /‘/ --:}

N
L |
o 23.0 cm 100 cm/:/!\
ground
Fig. 11.3

A weightless plank is pivoted with the rock placed 10.0 cm from the pivot. The plank is
suspended by a spring balance at a point 23.0 cm from the rock. The plank balances
horizontally and the reading on the spring balance is 6.5 N.

16
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(a) (i) State the principle of moments. [1]
(i) Explain why this setup can enable the weight of the rock to be determined. [2]
(iii) Calculate the weight of the rock. [2]

(b) The rock falls off the plank and hits the ground with a speed of 7.0 m/s. The vertical
distance of the plank from the ground is 2.5 m.

(i) Calculate the time taken for the rock to hit the ground. State two assumptions that
you have made during your calculations. [3]

assumption 1:

assumption 2:

(i) Calculate the work done on the rock by the force of gravity. [2]

End of Paper
17
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Answers to PRSS Prelim 2018 4E Pure Physics Paper 1

1 11 C 21 C 31
2 12 D 22 C 3
3 B 13 A 23 A\&g'
4 C 14 C 24 B \\34 "
5 A 15 C //@\ ) /js
6 B 16 Al 26— ¢ 136
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Answers to PRSS 4E Physics Prelim 2018
Section A

1. (a) From A to B, gravitational potential energy of the suitcase is converted to kinetic energy
and thermal (and sound) energy. [1]
From B to C, the kinetic energy of the suitcase is converted to thermal (and sound)
energy. [1]
(b) Efficiency (useful energy output / input energy) x 100%
(KE at B/ GPE at A) x 100%

(2x20x5.02/20 x 10 x 4) x 100% [1]
31% [1]
(c) Acceleration of suitcase, a = (v-u)/t
= (0-5.0)0/3
= -1.67 m/s? [1/2]
F = ma
0 - retarding force = 20x(-1.67) [1/2] C

Retarding force

33.4 N y c

Work done by retarding force
Fx(1/2x3x5.0)
F

B

(b) (i) As he falls, his velocity increases [1/2] and this causes the air resistance to
increase [1/2].
The (downward) resultant force decreases [1/2], hence his acceleration is
decreases [1/2].

OR

3 time/s

weight [1/2]

18
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(ii)

15
] , : [1] A straight line or curve with negative gradient
acceleration f ms~< | from (0, 10) to (10, 0).

No marks if the starting value of acceleration is
not 10 m/s?

[1] A straight horizontal line showing that
acceleration is zero from 10 to 13 s.

Y et
0 5 10 15 20
time /s
(iii) After the sky diver opens the parachute, the resistive force or ai nce acting on

him becomes greater than his weight. [1]
Resultant force on him becomes negative / resultant forg
(upwards) to his motion [1] and hence he decelerates.

E/t
5250 / (25 x 60)
3.5W

(a) Power, P

(b) (i) Some of the energy fro
OR
The intensity of solar
OR

The thermometer iS¢
‘ t‘,

at the pot (asiwell as the water).
nged during the 25 minutes.

and is not exactly measuring the

0

4200 x (29.0-27.0) [1]
.625
0.63 kgor630g [1]

(c) The air trapped in polystyrene [1] is a poor conductor of thermal energy [1/2].
Convection is restricted as air is trapped [1/2].
Hence heat transfer by conduction and convection is reduced.

(d) The rate at which the water gains heat from the Sun is equal to the rate of heat loss to
the surroundings.
OR
There is no net heat transfer between the water and the surroundings.
Any one [1]

19
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(a) A

-

[1] Correctly draws a ray of light where the angle of feﬂection\

is equals to the angle of incidence at R.

= sini/sinr
= sin 60°/ sin 28°
= 1.84

(b) (i) Refractive index, n

sinc = 1/n
= 1/1.84 [1/2] ECF
c = 32.9° [1] ECF

Minimum angle 6 = 32.9° [1/2]
(i) This will ensure a small critical angle.

Total internal reflection will take place

internal reflection. [1]

Optical fibres can carry more |

ission.

Any one [1]
W) E—
/ .
..*%ﬁ_q _—
a)
4_8_’ .
(@) |
|
A’
a5 i
E |
11 Draws a ray from B passing through the optical centre of the lens.
[1] Draws and label the image A’B’ correctly.
[1/2] Draws a ray parallel to principal axis and passing through the lens to reach
point B’.
[1/2] Indicates and label the focal length f correctly.
(c) The object must be placed less than the focal length from the lens. [1]
20
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(@) (i)
[11 Draws negative charges on the left side of X
and no positive charges on the right side.

(i) The positive charges in Y attracts electrons from earth [1] as unlike charges
attract [1/2].
This induces a negative charge on the left side of X. [1/2]

(b) (i) Y moves towards X [1/2] as unlike charges attract [1/2].
When Y touches X [1/2], Y is discharged / neutralised [1/2] by the earth.
Y then moves away from X [1/2] due to gravitational force [1/2] and oscillates
before coming to a rest.

[1] ECF

[1]

RI

150 x 6 x 103
o9V [1/2]
Pd across resistor = 15-0.9
= 06V [1/2]
Resistance of resistor R = 06/6x103
= 1000Q [1
(b) (i) Resistance of Tat60°C = 500Q
Current on ammeter at60°C = V/R
= 1.5/(50 + 100)
= 10mA [1] ECF
21
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(i) When temperature increases, resistance of thermistor decreases [1/2].
This decreases the ratio of resistance of T to the total resistance of the whole
circuit.
OR
This decreases the ratio of resistance T to the resistance of R. [1]
The potential difference across T decreases. [1/2]

8. (a) A direct current does not produce a continuously changing magnetic field [1/2] in the
primary coil of transformer J [1/2].
This will not result in electromagnetic induction or no emf will be induced [1/2] in the
secondary coil [1/2].

(b) Np/Ns = Vp/Vs
Np/48 000 = 20/285 [1]
Np = 3370 [1] Accept 3368

(c) Stepping up the voltage will reduce the transmission current [1].
As power loss, P = IR [1/2], this will reduce power loss as heat

Section B

9. (a)

eter connected in parallel with the lamps [1/2].
o measure the current through lamps.  [1/2]

(b) Values of potential difference is from 0.0 Vto 2.0 V. [1/2]
The ratio of potential difference to current is constant / current is proportional potential
difference [1] showing that resistance is constant [1/2].

(c) Lamp Y has a lower current than lamp X [1] for any value of potential difference [1/2].
Lamp Y has a higher resistance than lamp X [1/2].
No marks for a simple answer e.g. ‘the resistance of Y is higher’.

(d) As power output P = V2 / R [1/2], X has a higher power output as its resistance is

lower [1]. Hence X is brighter [1/2].
No marks for a simple answer e.g. ‘X is brighter’.

22
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(e) Wind removes heat from the lamps [1/2] and lowers their temperature. [1/2]
As temperature lowers, the resistance of the lamps decreases [1/2] and hence current
is higher [1/2].

10. (a) When switch is closed, current flows through the coil [1/2] and produces a magnetic
field in the coil [1/2]
The right side of the coil is magnetised with a south polarity [1/2]. The magnet attracts
the coil [1] as unlike poles attract [1/2] causing the cone to move to the right.

(b) The horizontal distance moved by the cone increases [1/2] non-linearly [1/2] with
current.
The strength of magnetic field in the coil increases with current or the coil becomes a
stronger electromagnet [1/2] and results in a greater attractive force between the coil
and the magnet [1/2].

(c) (i) An alternating current causes the coil to be continuously attracte
the magnet. [1]
This causes the cone to vibrate [1] and a sound wave isgrog

(i) The sound produced travel in a direction parallel to ibr.
the cone. [1] /
74

(ii) The sound heard is louder.  [1] ’,
As current increases, the amplit on [1] 8 the co

repelled by

particles of

EITHER
11. (@) (i) Point P marked at 60 ¢

(i) Pressure of aj

omly / continuously [1/2] at high speeds [1/2].
alls of the tyre, a force is exerted [1/2] and this since

(i) The air inside the tyre is compressed or volume of air inside the tyre
decreases [1]. The number of air molecules per unit volume inside the tyre
increases [1/2] and this increases the frequency of collision between the air
molecules and the tyre [1]. Pressure inside the tyre increases [1/2].

OR
11. (a) (i) For an object in equilibrium, the sum of clockwise moment about a pivot is equal
to the sum of anticlockwise moment about the same pivot. [1]

(i) The clockwise moment due to spring balance is equal to the anticlockwise
moment due to rock about pivot [1/2].

23
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lar distance
reading

As moment = force x perpendicular distance [1/2], a larger pery
of spring balance from pivot enables a reading less than 20 N /
[1] to be recorded on the spring balance.

(iii) Clockwise moment about pivot

6.5 x 33.0 = Wx10.0
W = 2145 /
= R15) %

velocity / ms™

Distance.travelled Area undefthe graph
axT7.0xt ]

0.714 s ]2 or 3 sf

(b)

e initial velocity of the rock is 0 m/s. [1/2]
n ree fall / accelerates constantly / there is no

ing on the rock. [1/2]

215x25 [1] ECF
53.8 J [1]2 or 3 sf ECF

24
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Which of the quantity is equivalent to one metre?

A 1.0x103mm

B 1.0 x 103 Mm
C 1.0x10% km
D 1.0x10° nm

Which is a scalar quantity?

A weight

B electric field

C moment of a force
D

electromotive force

The diagram shows the velocity-time graph for the motion of a body.

velocity (m /' s)
4“

0 time (s)

4

What is its displacement in the first 5 seconds?

A 80m B 12m C 14m D 16m

A car of mass 1000 kg is moving at a constant speed of 20 m/ s.
What is the average braking force needed for it to come to a stop in 100 m?

A 1000 N B 2000N C 3000N D 4000N
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3

A man is standing on a weighing scale inside a lift. The weighing scale reads 500 N

when the lift is stationary.

Which option describes correctly the reading on the weighing scale when the lift

accelerates upwards and when the lift accelerates downwards?

lift accelerates upwards

lift accelerates downwards

more than 500 N
less than 500 N
500 N
more than 500 N

oo m >

less than 500 N

more than 500 N

less than 500 N
500 N

A man has to push a box weighing 500 N up a ramp from the ground to the raised

platform.

ramp

box

force

platform
1.5m

20m

Determine the minimum force required.

A 250N
B 300N
C 500N
D 750N

www.KiasuExamPaper.com
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4

Two metal blocks X and Y are hanging from the spring balances at the same location

in the laboratory as shown below.

)
N[0
14

Which statement is true about X and Y?

They have same weight but different dens

(w o T v s B

They have same mass but different weight.

ity.

They have different volume and different weight.

They have different density and different mass.

Which force A, B, C or D would be the largest force required to be exerted in order to

push the ball up the step?
C

v
O

A ball

step

FaFEFFFrrrrrri

A FFFFF.

An object of mass 2 kg is thrown vertically upwards. The kinetic energy of the object
when it is at a height of 3.0 m above the ground is 4.0 J.
Assuming negligible air resistance, what is maximum height reached by the object?

(The gravitational field strength is 10 N / kg.)

A 32m B 35m Cc

3.8m D 40m
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10 A heavy nail is fixed firmly to a wall. It is pulled by a string at 40° to the vertical.
The nail does not move.

Three forces act on the nail.
1 its weight W
2 the tension T in the string
3 the reaction force R between the nail and the wall

Which diagram, drawn to scale, represents the three forces in size and direction?

A B
T y W T YW
R R
(o D
T T
v W Yy w
R R
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11 In the arrangement shown in the diagram, a person of mass 50 kg is standing on a
piston of area 2500 cm?.

el
£in

E:E piston of area 2500 cm?
::: / water
i;k::5:3_25:3_:223_:3_25:5:2:3_:5:

Calculate the height h of the column of water.
(The gravitational field strength is 10 N / kg and the density of water is 1000 kg / m3.)

A 0.2m B 25m C 50m D 10.0m

12 When fine pollen grains suspended in water are viewed under a microscope, they are
seen to be making small random movements.
Which sentence explains this observation?

There are convection currents in the water.
The pollen grains are being hit by water molecules.

The pollen grains are moving and colliding with one another.

o o0 w >

The pollen grains are living organisms so they move around.

13 The pressure of a gas in a cylinder is the same at all points in the cylinder.
Which statement explains this?

The molecules of the gas are all of the same size.
The molecules of the gas attract one another.

The molecules of the gas move at different speeds.

oo m >

There are many molecules, all moving at random.
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15

7

The diagram shows a flask of coloured liquid. A narrow tube passes through the
stopper. When the flask is left in pure melting ice, the liquid column measured

100 mm. When the flask is left in boiling water, the liquid column measured 250 mm.
When the flask is left in oil at a constant temperature, the length of the liquid column
became 190 mm.

——
length of
liquid column
5 __!F_ r
flask —
iz J
What is the temperature of the 0il?
A 60°C B 90°C C 135°C D 190°C

Aluminium foils are commonly used to wrap sweet potatoes which are to be cooked in
a barbecue fire as shown in the diagram.

Aluminium foil Sweet potato
Inside Outside

How should the sweet potatoes be wrapped if the aluminium foil has one shiny side
and one dull side?

The shiny side should be on the outside because it is a better conductor of heat.

o0 w >

The dull side should be on the outside because it is a better conductor of heat.
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16  Airis blown into ether through the glass tube as shown in the diagram.
After some time, it is observed that the film of water freezes into ice.

A

glass tube

blown air

a film of water oo—— ether

N T, |

7 T |

wooden board

Which option best describes the processes that results from blowing the air?

rate of evaporation of ether | temperature of ether heat transfer
A increases rises from water to ether
B increases falls from water to ether
Cc decreases falls from ether to water
D decreases rises from ether to water

17 The ratio of the masses of two metal blocks G and H is 1: 2. They are both heated
uniformly using identical heaters. The temperature-time graphs of the blocks are
shown below.

temperature / °C

A
100 —f-ccmmeo G _____________ H
75 —
50 — i .E
25
° :l; Ells tirile/s

What is the ratio of the specific heat capacities of G and H?

A 11 B 12 c 21 D 4:1
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18 A vibrator is placed at the centre of an inclined ripple tank as shown.

19

20

vibrator

ripple tank

How does the wavelength of the water wave change when it is moving towards the
two ends P and Q of the ripple tank?

towards P towards Q
A decrease decrease
B decrease increase
C increase decrease
D no change no change

The diagram shows the position of air particles at a particular instance when a sound
wave is passing.

® 0 000 &6 0 0 000 & 0
1 2 3 4 5

The wavelength is the distance between

A 1and?2
B 1and3
C 1and4
D 2and5

The diagram shows different regions of the electromagnetic spectrum with some of the
regions identified.

radio visible gamma
waves light radiation

Which region contains waves that can be used to detect counterfeit notes?
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22

23

10

Three students stand 1 m apart in front of a plane mirror that is 1 m long.

Tm

1
Mirror——»

S Tm ® Tm ®
Student X Student Y Student Z

Student X stands in line with one edge of the mirror as shown above.

How many students can see the images of the other two?

A 0 B 1 c 2 D 3

The diagram shows the path of a ray of light as it strikes the water-to-air boundary.

What is the speed of light in water?

1.93x108m/s
230x108m/s
3.00x108m/s
320x108m/s

(o o T v s I

During a thunderstorm, a bolt of lightning sends out an electric charge of 20 C from a

thundercloud to the Earth. If the energy produced by the lightning is about 500 MJ,
determine the potential difference between the thundercloud and the Earth.

A 25MV B 500 MV C 10000 MV D 40000 MV
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24 An isolated conducting sphere P has a charge distribution shown below.

A similar sphere Q, connected to Earth by a long wire, is brought close to P.
Which diagram shows the final distribution of charge on the two spheres?

- + __++
s + il Y + + - J
+ v + - +
A + - || B + + ||
+ - + o A
D + - + Ll o T
+ -—++
+ -
+ + . N + 4+ =~
- - ++ y
+ -
C + _ _ || D + _ ||
+ 4 - - -
+ - -

[ =]

(=]
<Y

26 The diagram below shows a circuit.

10 Q

10 Q 10 Q

What is the effective resistance between terminals P and Q?

A 50 B 15Q C 200Q D 30Q
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27 An electric heater has two heating coils with identical resistances. They can be
connected in three different ways as shown in circuits X, Y and Z below.

F======7""77 § |

o———_ }—! J)—'—D—l I ey W

| | | | | :

—— | | | Qa'c' : I i L !

ac. | | | Sac | !

- : i o : i [ i_ ___________ J
X Y Z

Which of the following correctly ranks the 3 circuits from the lowest to the highest
based on the power of the circuit?

lowest power | medium power highest power
A Y X Z
B X Z Y
C Z X Y
D Z Y X

28 An electric iron marked 1000 W, 240 V is connected to a 120 V mains supply.
What is the power dissipated by the electric iron?

A 250 W B 500W Cc 1000W D 2000W

29 Alight-dependent resistor (LDR) and a thermistor are connected in series with a
battery.

74

N\

Which conditions cause the potential difference across the LDR to be the smallest?

bright and cold
bright and hot
dark and cold
dark and hot

(o I o T v s B
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30 The cost of a unit (kWh) of electricity is 10 cents.

31

32

appliance power rating time used
lamp 100 W 5 hours
heater 1.5 kW 3 hours

cooker 3 kW 30 minutes

What is the total cost when all these appliances are used in the times shown above?

A 6.5cents B 65 cents C 265 cents D 5060 cents

Which statement best describes an example of induced magnetism?

A A bar magnet attracts a piece of soft iron.

B A bar magnet loses its magnetism if it is repeatedly dropped.

C A bar magnet, swinging freely, comes to rest pointing in the North-South direction.
D

Two North poles repel each other, but a North pole attracts a South pole.

The magnetic field lines of two bar magnets are shown below. The direction of one of
the field lines is also shown.

—
\_/

A\

1IN

\_/

Which diagram represents the correct arrangement of the magnets?

A N S N S
B S N N S
c S N S N
D N S S N

[Turn over

www.KiasuExamPaper.com
390



14

33 The diagram below shows a circuit with a wire connected to a battery and the switch
S. The compasses X and Z are placed above the wire and the compass Y is placed
below the wire.

When switch S is closed, which diagram correctly shows the orientations of the
compass needles?

34 The diagram shows a model circuit breaker. If the current flowing in the circuit is
excessive, the electromagnet attracts BC to break the circuit.

springy copper strip = B magnetic
l < substance
q .« paper support
for coil

¥
-«—|— electromagnet
7 . I

T S ‘ ;

— Q '/

Which statement about the circuit breaker is correct?

BC is best made of copper.
The circuit breaker is suitable for circuit carrying an alternating current.

The limiting current in the circuit increases if the current in the circuit is reversed.

o0 w >

The limiting current in the circuit will not change by placing a soft iron core inside
the coil.
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35 Two parallel, vertical wires each carry an upward current.
Which diagram shows the magnetic field pattern around the wires and the direction of
the force F on each wire?

€0 @&

36 The diagram shows a pivoted coil held between the two poles of a magnet.
The pivoted coil carries a steady current in the direction shown.

current

When the coil is released, it rotates and then stops at an angle e to its initial position.
When viewed as shown, in which direction does the coil rotate and what is the value

ofe ?
direction e
A anticlockwise 90°
B anticlockwise 180 °
C clockwise 90°
D clockwise 180 °
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37 A student pushes the N-pole of a bar magnet into the end Q of a long solenoid and
observes a deflection to the right on the sensitive ammeter.

®)
00000 s
P Q

Which process will produce a deflection in the same direction?

pulling the N-pole out of end Q
pulling the S-pole out of end P
pushing the N-pole into end P

OO0 wm >

pushing the S-pole into end P

38 A magnet moves up and down above a coil of wire.
The bottom of the magnet moves up and down between P and R.

SIS

spring

movement _ ___________ Q
of magnet
____________ R
coil of
wire

Where is the bottom of the magnet when there is no induced electromotive force in the

coil?

A atQonly
B atRonly
C atPandQ
D atPand R
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39 The number of turns between each pair of output terminals of a transformer is shown
in the diagram.

Gy tums

Between which two terminals will the output be 12 V?

A PandQ
B QandR
C RandS
D PandR

40 The diagram shows a long transmission line supplying energy at 230 V to two houses
X and Y without using transformers. In both houses, electric heaters are switched on.

---------- \ 4
! X Y
230V ~ 1°0°] oo

The occupier of house X switches off the heater in his house.
What happens in house Y?

the voltage supplied to house Y the power supplied to house Y
A decreases decreases
B decreases stays the same
C increases increases
D increases stays the same

End of Paper
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Section A (50 marks)
Answer all the questions in this section.

A petrol-driven car accelerates from rest to its cruising speed along a straight level road.
(a) State the main energy changes in the car and in its surroundings, when

1.  the car is accelerating,

............................................................................................................. [1
2 the car is cruising at a constant speed.

.................................................................................................................. [1]
(b) The car now moves up a slope with constant speed.

Explain whether the rate of petrol consumption will increase, stay the same or

decrease.

........................................................................................................... [1

Fig. 2.1

The mass of the fully-loaded plane is 2560 kg. It is initially at rest. When the plane is
taking off, the two jet engines can exert a total thrust force of 8000 N and the friction
between the wheels and the ground is 340 N. Both forces remain constant during
take-off.

(a) Calculate the acceleration of the plane as it starts to move.

acceleration = ........cccceeeiiiiiinennn 2]
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(b) Explain what happens to this acceleration as the plane speeds up.

.............................................................................................................................. [2]
(c) The average acceleration during take-off is 2.2 m / s2.
(i) Calculate the time that the plane will take to reach a take-off speed of
55 m/s.
time taken = ...l [1]

(i) What is the minimum length of the runway that is required for the plane to
take off?

minimum length = ... [2]

(d) Suggest why the wheels of the plane are folded into the body of the plane after
take-off.
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4

An archer pulls the string of his bow and it is stretched a horizontal distance of
40 cm as shown in Fig. 3.1. As he releases the string, an average force of 150 N acts
on the arrow before it loses contact with the string.

string

arrow >

40 cm

Fig. 3.1

(a) Calculate the average work done on the arrow.

workdone = ...l [1]

(b) What is the speed of the arrow as it leaves the bow, if the arrow has a mass of
100 g?

(c) State two ways in which the speed of release may be increased.
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A radar system, such as the one shown in Fig. 4.1, is often used in airports for air traffic
control. The system consists of microwave transmitters and receivers arranged in a
spherical structure. By emitting microwave signals and receiving reflected signals, the

radar system provides tower controllers with information on the movement of aircrafts
approaching the airport.

Fig. 4.1

An aeroplane is approaching the airport. The time delay of receiving a microwave signal
reflected from the aeroplane is 9.0 x 107 s.

(@) What is the distance of the aeroplane from the air traffic control system?

distance =

(b) The wavelength of the microwave signal is 4 cm. Calculate its frequency.

frequency =
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(c)

(d)

6

Explain why the microwave transmitters and receivers are arranged in a spherical
structure.

Stealth fighter planes are “invisible” to radar systems because they prevent the
microwave signals from being reflected back to the receiver of the system.
Suggest one way in which stealth fighter planes can achieve this.
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7

Fig. 5.1 shows the temperature changes of a solid substance as thermal energy is
supplied to the substance at a constant rate.

(a)

(b)

(c)

temperature/°C

/R

0 P Q time/min

0 Fig. 5.1

State the process that is happening between P and Q.

............................................................................................................ [1]

Explain, in molecular terms, what happens to the energy supplied between:

(i) PandQ;
...................................................................................................... 2]

(i) QandR.
...................................................................................................... [1]

State how the specific heat capacity of the liquid differ from the specific heat

capacity of the solid, and explain how you deduced this from the graph shown

in Fig. 5.1.

............................................................................................................ [3]
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Fig. 6.1 shows the object and its image with ray X moving towards a converging lens.

6

top half of converging lens

r===-r=---

4

IIIIIII

Principal
axis
I 4.0 cm

l

___]:__

rFss T r=-- T r-T T Tt T T I T T AT T T
1
1

!

4.0cm

Fig. 6.1

Draw, on Fig. 6.1, one ray to locate the focal point of the lens.

Mark the focal point with the letter F.

(i)

(a)

[1]

(ii) Determine the focal length of the lens in Fig. 6.1.

. [1]

focal length

[1]

(iii) Complete the path for ray X.

If the top half of the converging lens is removed, state and explain whether the

image is still formed.

(b)

. [2]
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9

A cling film, shown in Fig. 7.1, is a thin plastic film typically used for sealing food items
in containers to keep them fresh over a longer period of time. The film clings onto many
smooth surfaces and thus can remain tight over the opening of a container without
adhesives or other devices. It is made of a material which becomes charged easily.

/J. | \
/11N
ff || \\{\

¢

(@) Explain, in terms of charges, how a neutral cling film is different from a charged
cling film.

Fig. 7.1

(b) A student tries to peel a cling film from its roll. He does this with much difficulty as
he finds that the cling film tends to ‘stick’ to the roll.
Explain, in detail, why this happens.
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10

(@) Fig. 8.1 shows an iron ring suspended by a thread. A bar magnet is held close to
the ring. The iron ring is attracted to the magnet.

thread

bar magnet
iron ring

|EN

Fig. 8.1
Explain why the iron ring is attracted to the bar magnet.

(b) Fig. 8.2 shows an aluminium ring suspended by a thread, close to a bar magnet.

thread —___ |

aluminium rin
bar magnet 9

Fig. 8.2
Explain why the aluminium ring is not attracted to the magnet.
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(c) When the N-pole of the bar magnet in Fig. 8.2 is moved quickly towards the

aluminium ring, there is an induced current in the ring and the ring moves away
from the bar magnet.

(i) Explain why a current is induced in the aluminium ring.

(ii) Explain why the aluminium ring moves away from the magnet.
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An alternating input voltage is applied across the Y-plates of a cathode ray oscilloscope
and produces the trace shown in Fig. 9.1.

VIV

Fig. 9.1

1 cm‘[

If the peak voltage of the alternating input voltage is 5.0 V and its frequency is 50 Hz,
determine the

1cm

(@) Y- gain setting,

Y —gainsetting = .....cccccoeeiiiiiniinns V/cm [1]

(b) time - base setting,

time - base setting=...........cceeeiiiine. ms / cm [1]

(c) Sketch on Fig. 9.1, the new trace which will be obtained for the same input voltage
if the Y-gain is changed to 10 V per division and the time-base setting to 5.0 ms
per division. (2]
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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 Fig. 10.1 shows a sonar which is used to determine the speed of a vehicle.

The sonar sends pulses of ultrasound towards oncoming vehicles and receives the
reflected pulses.

sonar

Fig. 10.1

A time-strip showing when the pulses are emitted and received is printed as shown in

Fig. 10.2. The speed of ultrasound in air, at room temperature, is 340 m / s. The car is
travelling at a constant speed, v, to the left.

sonal

) » 3
A

L

-

¥ I

t=0s t=0.4s
B

Fig. 10.2 (Not drawn to scale)
(@) Attimet=0s, the sonar emits a pulse P1. Attime t = 0.4 s, the sonar receives the

reflected pulse R1. The time-strip for these two recorded pulses are shown in
Fig. 10.2.

(i) State the time that the emitted pulse P+1 will meet the oncoming car.
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(i) Calculate the distance S1 of the car from the sonar.

distance S1 = ..o [2]

(b) Attimet=1.0s, the sonar emits a second pulse P2 and receives the second
reflected pulse Rz at time t = 1.3 s. The car is now at a distance S2 from the sonar.
The time-strip for these two recorded pulses are shown in Fig. 10.3.

e s,
A
PI Rl PZ Rz
A& A&
1 ! N 1
t='05 t=0.4s t=1l.05 t=13s
B

Fig. 10.3 (Not drawn to scale)

(i) Calculate the distance Sz of the car from the sonar.

distance S2 = ..........ceeiiiiiiiiii, [2]

(ii) Calculate how far the car has moved to the left during this period of time.

distance moved = ..........ccoooiiiiiiiii, [1]
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(c) Determine the speed, v, of the car.

speedofcarv=......cccoovrmrrrcccenennn. 2]

(d) (i) Explain why the reflected pulse is smaller in amplitude than the emitted
pulse.

(ii) Describe, using ideas about the vibration of molecules in the air, what is
meant by a lower amplitude.
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11 Fig. 11.1 shows a rigid rectangular card which has a rectangular hole cut out in the

centre.

Fig. 11.2 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 light dependent resistor
(LDR) is turned on. A computer is used to measure the potential difference across RS.

top
5.0 om
20.0 cm
5.0 om
Fig. 11.1

)=
torCh“ght freely

1

™~ card falls

=)
N/

Fig. 11.2

+5.0V
O
LDR
O
0.0V

Fig. 11.3 shows the graph of potential difference (p.d.) across RS against time.

p.d./V
\ time time
interval 1 interval 2
l«—>| l«—>
4.00
0.50 ----- . ; . !
I T I I > time/s
0 0.0490 0.1516 0.2784 0.3003
Fig. 11.3
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(@) State what happens to the resistance of the LDR as the card falls.

(b) Explain why the p.d. across the variable resistor drops to 0.50 V.

(c) Explain why time interval 1 is longer than time interval 2 (as shown in Fig.11.3)
when the rigid card falls.

(d) Calculate the average acceleration of the card in cm / s2.

acceleration = ...........ccoceevveeeeeennn, cm/ s? [4]
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12 EITHER
In order to check whether a pipe section is leaking, both ends of the pipe are sealed.
A syringe is connected to one end while a water manometer is connected to the other
end as shown in Fig. 12.1.
piston pipe section

T

120 cm3 of air —

\J

6000 cm? of air— J
water manometer

Fig. 12.1

The syringe initially contains 120 cm? of air while the pipe has 6000 cm? of air.
All the air initially has a pressure of 1.00 x 10° Pa.

The piston of the syringe is then pushed in and held steadily in position.

This causes the volume of air in the syringe to decrease.

(a) Explain, in terms of molecules, why the pressure of the air inside the pipe
increases when the piston of the syringe is pushed in.

(b) Assuming that the pipe does not leak and the temperature of the air inside the
pipe remains constant when the piston is pushed fully in and held in place,
calculate

(i) the new air pressure in the pipe in Pa,

Pressure = ......cooovvieiinnennnnnn. Pa [2]
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(ii) the difference in water levels in both arms of the manometer.
(Assume the strength of the Earth’s gravitational field is 10 N / kg and the
density of water is 1000 kg m-3.)

difference in water levels = .......................... [2]

(c) If the pipe is leaking very slowly, what will be the observation after the piston is
pushed fully in and held in place.

(d) State one way how the manometer could be modified to give a larger difference
in liquid level for the same pressure in the pipe.
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12 OR

A farmer connects a house to the mains supply of electricity.
The house is at a long distance from the nearest 230 V mains supply of electricity.

Fig.12.2 shows the mains supply connected to the house.

230V
mains 7\ ________
supply [~ ...
N
= B

Fig. 12.2
The farmer uses 230 V lamps in the house but they do not light up at their normal
brightness. Explain why the lamps are dim.

(a)

.............................................................................................................................. [2]
(b) The farmer added transformers, as shown in Fig.12.3.
230V
mains
supply  transformer transformer /-\(k
e EE H
Fig. 12.3
The lamps in the house now light up at their normal brightness.
Explain why the lamps are now brighter.
.............................................................................................................................. [2]
[Turn over
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(c) Explain in detail how a transformer produces an output voltage.

............................................................................................................ [3]
(d) The 230 V mains supply provides 690 W of power to transformer A in Fig.12.3.
(i) Calculate the current supplied to the transformer.
current = [1]
(ii) Calculate the energy supplied to the transformer in 10 minutes.
Give your answer in joules.
ENEergy = ..o J[2]
END OF PAPER 2
[Turn over
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2018 Preliminary Examination
4E Physics (6091/2)
Marking Scheme

Section A (50 marks)

Questi Answers Marks
on No.
1(a) 1. Chemical energy in the fuel is primarily converted to kinetic energy of B1
the car.
2. Chemical energy in the fuel is mainly converted to work done against B1
friction and air resistance.
(b) The rate of consumption of petrol will increase as the ca
energy due to its increasing gravitational potential en B1
2(a) | Fnet =8000 - 340 =7660 N C1
From Fret = ma, a =7660/
=2.99 m/s A1
(b) As the plane speedS/(p,/m—Qir resistance it experiences in ses. B1
Since the forward f rcwwﬁrce@tmq on t plane B1
decreases and this leads crease in its-acteleration.
Q:Z/ &
(c)()
A1
(ii
ECF M1
A1
(d) Th eelsare folded into the body of the plane to reduce air resistance B1
whe ight.
3(a) | Work Done =F xd
=150 x0.4 (deduct 1 mark if unit is wrong)
=60J A1
(b) amv? =60
%% x 0.100 x v2 = 60 ECF for energy M1
v=346m/s (3SF) A1

www.KiasuExamPaper.com

418




(c) Pull the string a longer horizontal distance back. B1
Use a lighter arrow. B1
4(a) | Speed of microwave,c=3x10® m/s B1
Distance of the aeroplane = 1/2 x (3 x 108) x 9.0 x 10-° ECF
= 13500 m A1
(b) Using v =fA, f = (3x108%)/0.04 ECF for value of c = 3 x 108 M1
= 7.5x10°Hz (deduct 1 mark if unitiggawrong A1
(c) The spherical structure allows microwaves signals to be sent a @ B1
from all directions, hence providing the tower controllers with
information of all incoming aircrafts.
(d) The body of the fighter planes absorbs the microwave B1
prevents them from being reflected back.
or
The body of the fighter plane is shapgd\n afl
microwave signals away from the sour\oe.\ Py
5(a) | Melting L) B1
(b)(i) | Energy is gained by|the soli come tHe intékmolecularbonds B1
between the molecu le)e isa ch state from solid to
liquid. \ﬁ
This result in@ ternél-—ﬁb. energy of the liquid B1
(i) y is\gained by the q |d t \ie internal kinetic energy of the B1
8s.'So\the temper: uré of the liquid increases.
ni'\s;%the liquid is higher than the specific heat B1
ca W th SO
= rate of change in temperature of the substance B1
(AB /1)
c=P/(m(AB /1)
The gradient of the line OP (solid) is greater than the line QR (liquid). B1

The rate of heat supplied (P) to the substance of mass m is constant.
Therefore the specific heat capacity ¢ of the solid is smaller than that of the
liquid.
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6(a)
top half of converging
A Y ¥
0 AT s S
NN PN
e NN N 0em
(i) correct ray drawing
correct marking of F @ C1
(i) focal length 8.0 ch A1
(ii) rue ] . B1
The imagsa is‘still formed B1
atbthe ravs\frem\t‘ﬁe obj 6&3}1 till be refracted through the bottom part of B1
t ns.
NN\
7(a) eutral cli ﬁf@‘?}‘ an equal number of positive and negative charges B1
a cling film has an excess of either positive or negative charges. B1
(b) When cling film is peeled from the roll, friction between the surfaces B1
will cause electrons to be transferred between the peeled cling film and the
one remaining on the roll.
One side of the cling film will lose electrons and become positively
charged, while the other side will gain electrons and become negatively B1
charged.
Since unlike charges attract, the attractive forces between these two sides B1
will cause the cling film to ‘stick’ to the roll.
8(a) Iron is a magnetic material so it becomes magnetized by induction with an B1
induced South pole facing the North pole of the bar magnet.
Unlike poles attract. So the iron ring is attracted to the bar magnet. B1
(b) Aluminium is a non-magnetic material so it will not be attracted to the bar B1
magnet.
(c)(i) | As the bar magnet moves quickly towards the aluminium ring, there is a
change in magnetic flux linkage with the ring / cutting of magnetic flux by B1
the ring.
So electromagnetic induction occurs and an induced current is produced in B1

the ring.
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(ii)

According to Lenz’s Law (Law of Conservation of Energy), the induced
current flowing in the metal ring will produce its own magnetic fie ith its

magnet.

9(a)

(c)

SeeNi

Peak voltage = 5.0 V, so Y gain setting=5.0 V/cm

T=1/f =1/50 =0.020 s = 20 ms //
so 1div=002+2=001s=10ms\ /

hence, time-base = 10 ms Ac "

<\ 4

N

)

/C%J%

correct height

Q /Q&Q correct period
0
\i @?ﬁ

A1

A1
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Section B (30 marks)

Question Answers Marks

No.

10(a)(i) | The emitted ultrasound pulse will meet the vehicle at time t = 0.2 s. A1

(i) Using distance s = constant speed x time taken

=340m/sx0.2s M1

=68 m A1

(b)(i) Distance s> =340 x (0.3/2) M1

=51m A1

(ii) The difference in distance, s1 — s, =68 - 51 =17 m A1
(c) The time interval between the 2 emitted pulses rea
=1.15-02=0.95s C1
During this time interval, the car agwances
So the speed of the car, v=17/0.95 A1
(d)i) As the sound wav asses through the
wave energy is dis pate into the‘surr i B1
reflecting surface\ refle \d\p_ulse/ls sfaller in ¢ amplitude than
the origi ulse.
. T air Ies i sma’{—\a m displacement from B1
(i) sitio
OI'IC]I a @\3
AN\ /—\
11(a éQDR[g X:gu the torchlidht is bldcked by the card, the resistance of B1
the L ses.
\Wh%. by the card and reaches the LDR, the B1
resistance of,th L ecreases.
0
(b) ) Qw\ﬂrrkr&- ocked by the card, the brightness around the LDR is
bé the resistance of the LDR increases.
Whehn resistance of LDR increases, the potential difference across the B1
LDR also increases.
Since the variable resistor is in series with the LDR, when p.d. of LDR B1

increases, the p.d. across the variable resistor will decrease.
(emf =Vgs + VLDR)
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(c) The time interval 1 is caused by the bottom of the card which reaches B1
the LDR level first
OR
time interval 2 is caused by the top of the card which it reaches the LDR
level later.
(Mark can be given if student somewhat makes the correct link between
the time intervals and the part of the card)
When the top of the card reaches the LDR level, the speed of the card B1
is faster due to acceleration caused by gravity, hence the sho time in
interval 2.
(d) Initial speed = 5.0/ (0.1516 — 0.0490) C1
=48.73cm/s
Final speed = 5.0/ (0.3003 — 0.2784)
=228.31cm /s / o}
4 (
Time interval = (0.3003 + 0.2784) / .15«?3 -0490)
=0.18905 s C1
[A1, ECF allowed] A1
12E\i;ﬁe \@h&j in, the number of molecules per unit volume B1
(a |nS|de the. |p’é4 ses.
\/? ijjquencv of collisions between the air particles and the B1
< er)wall he pipe increases. Hence, the pressure increases.
(b)i) | PrVr=PaVa
P> = (1.00 x 10°%) x 6120 / 6000 C1
=1.02 x 105 Pa A1
(ii) hpg = (1.02 x 10°) — (1.00 x 109) ECF C1
h x 1000 x 10 = 2000
h=0.200 m A1
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(c) The water level in the left arm of the manometer will increase while B1
the water level in the right arm will decrease B1
until both are at the same level. B1

(d) Use a liquid with a lower density than water in the manometer. B1

12 Or When the current I from the mains supply flows through the long cable

(@) of resistance R, electrical energy will be wasted as heat due to the B1
heating effect in the cable. (P =12 R).

So the power (energy) output at the house is lower and the v B1
supplied to the house is also lower (< 230 V).
Hence the lamps are dim.

(b) The step-up transformer A increases the voltage bl B1

current I in the cables.

So less energy will be wasted as heat in the

So output power at step-down tra s B1
the voltage supplied to the ouse is

(c) When an alternatm,gﬂn through the primary cq
sets up an alterng pr’hérq/net}:\féld L J B1
which links with the seeondary coi ut) v1”act>he soft iron core.

Due to g‘aé‘ehanqe i maqne% flux linkage-with.the secondary coil, B1
electroma \'L\mdu c s a Marv coil and an
afternating &\/%f is produced. nds of the secondary coil. B1
(d)(i) @
A1
\ M1
( A1

Note:

e 3SF forfinal answer — For each mistake, deduct 1 mark up to a maximum of 3
marks per paper.
(For exact value, need not write answer to 3 SF.)

¢ No unit written for final answer - For each mistake, deduct 1 mark up to a
maximum of 3 marks per paper.

e Method not shown for calculations, then only give mark for Answer.

e Don'’t give V2 mark.

Setter: Mrs Hsu Lay Keok

THE END
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Which unit is equivalent to the unit for power?

A kgms™

B kgm?s™
C kgm?s™?
D kgm?s™3

Forces of 3.0 N and 8.0 N act at a point.

Which one of the following could not be the magnitude of their resultant?

A 40N
B 60N
C 90N
D 11N

The graph below shows how the velocity of a mass changes with time.

velocity
A

™

> time

Which of the following statements about the motion of the mass is not true?

A The speed of the mass decreases at an increasing rate and then increases at a
decreasing rate.

The acceleration of the mass is negative throughout its motion.

The final speed of the mass is larger than its initial speed.

The total displacement of the mass is positive.

ooOw
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A car is decelerating uniformly and its velocity changes from 20 ms'to 15ms"in 4.0 s.

What further distance will it need to travel before it stops completely?

A 13m
B 90m
C 160m
D 210m

A ball is thrown across a flat ground.
path of ball

Which statement describes the motion of the ball, when the effects of air resistance are
negligible?

The ball lands with the same speed at which it is thrown.

The speed of the ball is zero at the highest point of the motion.

The acceleration of the ball is zero at the highest point of the motion.

The acceleration of the ball is largest at the start and decreases slowly to zero.

ooOow>»

A crate of mass 7.0 kg rests on a rough horizontal surface. A light string attached to the
crate passes over a smooth pulley and supports a load of mass 2.5 kg at its other end.

crate

— smooth pulle
rough surface 7.0kg ) PHTEY

2.5kg

When the crate is released, a frictional force of 5.0 N acts on it. The gravitational field
strength is 10 N kg™".

What is the acceleration of the crate?

21 ms32
3.1ms™?
45ms™2
10 m s72

OO w>
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7 A ladder rests on a rough ground and leans against a rough wall.

X

rough wall G

Y

rough ground

Its weight W acts through the centre of gravity G. Forces also act on the ladder at X and
Y. These forces are X and Y respectively.

Which vector triangle represents the forces on the ladder?

A B
X X
W Y
v W
y Y
C D
X X
W Y W
Y

www.KiasuExamPaper.com
429



5

8 Three balls have densities of 0.9 g/cm3, 1.1 g/cm? and 1.3 g/cm?3 respectively. In turn,
they are put into four beakers containing different liquids.

Three of the beakers hold oil of density 0.8 g/cm?3, water of density 1.0 g/cm?® and mercury
of density 13.6 g/cm?3. These are

W, X and Z respectively.
X, Z and Y respectively.
Y, Z and X respectively.
Z, X and W respectively.

ooOow>»

9 An L-shaped rigid lever arm is pivoted at point P. Three forces act on the lever arm, as
shown in the diagram.

—(D)F

2m A

2m
_t f> 10 N
| |
|

3m Tm

Y

20N

What is the magnitude of the resultant moment of these forces about point P?

A 30Nm
B 35Nm
C OG60Nm
D 90Nm

www.KiasuExamPaper.com
430



6

10 The stability of a bus is tested by tilting it on a ramp. The diagram shows a bus that is just
about to topple over.

Where is the centre of gravity of the bus?

7 T o

11 The diagram shows a U-tube containing oil and water.

oil T P
\ 14 cm T :::-/ water

> 9cm EE"‘

__________ li ]

What is the ratio of the density of oil to the density of water?

A 9:14
B 14:9
C 12:17
D 17:12
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13

14

7

An object of mass m slides up a frictionless slope from point X with an initial velocity v, as
shown in the figure below. The object comes to a stop at a height h above X.

A second object of mass 3m now slides up the same slope from X with a velocity of %

What is the height it will rise to?

A student observes the Brownian motion of smoke particles in air with a microscope. She
sees moving points of light.

Where do these points of light come from?

A  The vibrating air particles only.

B The vibrating smoke particles only.

C The continuously moving air particles only.

D The continuously moving smoke particles only.

A vessel contains a gas. Some gas is pumped out of the vessel.

If the volume of the vessel is kept constant, which statement is not correct?
The pressure of the gas decreases.

The total weight of the vessel decreases.

The average intermolecular distance decreases.
The average kinetic energy of the molecules decreases.

oo w>
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16

17

18

8

By what processes does a beaker of hot water lose energy?

ooOow>»

Convection and radiation only.

Evaporation and radiation only.

Conduction, convection and radiation only.
Conduction, convection, evaporation and radiation.

Which of the following processes is an illustration of heat transfer by radiation only?

ooOow>

From the sun to the earth atmosphere.

From the hot fire place to the rest of the room.

From a hot flame to the hands placed above the hot flame.

From the filament of a lamp to the hands placed beside the lamp.

Which of the following is not one of the steps needed in the determination of the ice point
when calibrating a liquid-in-glass thermometer with the Celsius scale?

ooOow>»

(i) Immerse the bulb and the lower part of the thermometer stem into a funnel

containing pure melting ice.

(i) Measure the temperature of the first few drops of melted ice which should be

0 °C.

(iii) When the mercury level in the thermometer stem remains steady, mark that level

as ice point on the stem.

(i) only
(i) only
(i) and (ii)
(i) and (iii)

Three liquids with their respective boiling and freezing points are shown in the table below.

mercury alcohol pentane

freezing point -39 °C -112 °C -180 °C
boiling point 357 °C 78 °C 36.5 °C

Which liquid(s) could be filled in a thermometer that can measure between -110 °C and

32 °C?

A alcohol

B pentane

C mercury

D alcohol or pentane
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4 g of hot water at 100 °C is added to some ice at 0 °C. The specific latent heat of fusion

of ice is 336 J/g and the specific heat capacity of water is 4.2 J/(g °C).

What is the minimum mass of ice that was melted?

19
A b5g
B 4g¢g
C 32g
D 22g¢g
20

the shape of the string at a certain instant.

Displacement/cm Direction of
A wave motion
3 o

=

ANVAN

A transverse wave travels along a string with a constant speed. The diagram below shows

e s

10 0 30

1 - )_
0 Distance/cm

Which of the following diagrams shows the shape of the string at a quarter of a period

later?
A B

Displacement/cm Displacement/cm

A A

N /N | VANIVAN

'3 'l i [ D * }
0 + } { 1
W 20 \ 30 40> \/ﬂ 2 O Distnee/em
Distance/cm D L . U S

_3..————— (N ———— S

Cc D
Displacement/cm Displacement/cm
A A
K} 3

ANVANE

=

} >
lt\/u k1] 0 Distance/cm

==
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A dipper moving up and down makes waves in a ripple tank.
What will happen when the dipper frequency is decreased?

The waves will be further apart.

The waves will move more slowly across the tank.
The waves will move more quickly across the tank.
The wave peaks will be lower and the troughs higher.

ooOw>

Water waves travel across a ripple tank. The horizontal distance between a crest and the
neighbouring trough is 25 mm, and the vertical distance between a crest and a trough is
5.0 mm. A crest travels 8.0 cm in 0.50 s.

Which one of the following is correct?

frequency of water wave / Hz amplitude of water wave / mm
A 3.2 2.5
B 3.2 5.0
Cc 6.4 2.5
D 6.4 5.0

A ray of light is incident at an angle of 20° to a mirror XY. Another mirror YZ is arranged
at an angle of 60° to XY.

Y

After reflection from XY, the ray is incident on YZ.

What is the angle of incidence of the ray at the mirror YZ?

A 10°
B 20°
Cc 50°
D 70°
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Fig. (a) shows a light beam entering into a semi-circular glass block at an angle b and
being refracted at an angle a. The angle b and its corresponding angle a is shown in

Fig. (b).
b/° al®
30 20
70 40
Fig. (a) Fig. (b)

What is the critical angle of the glass block?

A 90°
B 50°
C 43
D 40°

Below are four statements about the uses of electromagnetic radiation.

Microwaves are used in satellite communication.
Gamma rays are used in medical treatment.
Radio waves are used in intruder alarms.

How many of these statements are correct?

ooOw>
AWN =

A sonic “tape measure” is used to measure the length of a room. It measures a time
interval of 0.06 s between transmitting a sound pulse and receiving the echo. The speed

of sound in air is 330 m/s.

How far is the reflecting wall from the “tape measure”?

A 55m
B 99m
C 110m
D 198m
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12

The table shows how the speed of sound varies with substances of different densities.

substance speed of sound in substance / density of substance /
ms™’ kg m3
air (gas) 330 1.29
oxygen (gas) 320 1.43
aluminium (metal) 5100 2710
iron (metal) 5000 7870
lead (metal) 1200 11300

What conclusions about the speed of sound can be drawn from this information?

The speed is greater in metals than in gases.

The speed is greatest in the most dense metal.

The speed is greater in less dense substances.

The speed increases as the density of the substance increases.

ooOow>»

A light uncharged conducting ball is moved towards the positive plate.

_ nylon thread

++ F + +
|

Which diagram correctly shows the charges on the ball just after it has touched
positive plates?

B Cc D

A
— 4 e - "
- = _ . H
- . ++ N ~
( : + _ - ++
S~ B + - - ++ - + 4
- > | +\>+

FHF ++

FHF T+
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Some observations were made when four charged rods P, Q, R and S are placed near to
each other one at a time.

e PrepelsQ
e P attracts R
e S attracts R

If S is negatively charged, what are the charges on P, Q and R?

P Q R
A — — +
B — + _
C + — +
D + + -

The potential difference across a light bulb is 20 V. During a time of 15 s, the amount of
electrical energy converted to other forms of energy is 12 J.

What is the current flowing in the light bulb during this time?

A 0.040 A
B O011A
C 90A

D 25A

What is the definition of the electromotive force (e.m.f.) of a power supply?

A the potential difference across its terminals when no current is flowing

B the energy converted from other forms to electrical per unit charge which passes

through it

C the energy converted from electrical to other forms per unit charge which passes
through it

D the potential difference across its terminals if unit potential difference is needed to

move unit charge through it
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32 Some electric light bulb filaments are made of carbon. It is known that the resistance of
carbon filaments decreases as their temperature increases.

Which graph shows how the current | through such a bulb varies with the potential

difference V across it?

A

v

A
<

A\

33 The diagram shows a network of identical resistors R1, R2, R3 and R4 connected to a cell.
When switch S is closed, the power dissipated in each resistor is P.

[
| | |
S
R4 R2
N Sy B
Rs R4
1 ]
I | I

When switch S is opened, what are the powers dissipated in resistors R3 and R4?

power dissipated in R3

power dissipated in R4

lower than P
lower than P
remains as P
lower than P

OO w>

remains as P
lower than P
greater than P
greater than P
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A battery of e.m.f. E is connected to a light dependent resistor (LDR) and two resistors,
each of resistance R, as shown.

The resistance of the LDR when it is exposed to bright light is R. The currents in the two
resistors are 11 and l2 respectively.

How do the currents change when the light intensity on the LDR is reduced to zero ?

11 I2
A decrease decrease
B increase decrease
C decrease increase
D increase increase

A fuse is connected to the neutral wire of a fan.
Which of the following statement(s) is/are correct?
I The fan will not operate if the fuse blow.

Il The fan will be safe to touch when the fuse blow.
Il The fan will still be connected to the high voltage source when the fuse blow.

A landllonly
B landlllonly
C lland lll only
D I llandlll
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36 Abarmagnetis to be placed in a non-uniform magnetic field as shown in the figure below.

Which of the following describes the subsequent motion of the magnet?

rotation movement
A anti-clockwise to the left
B anti-clockwise to the right
C clockwise to the left
D clockwise to the right

37 A straight conductor rests in the space between two arms of a soft iron core.

soft iron core

conductor

After the switch has been closed for a while, in which direction is the magnetic force acting
on the conductor?

A up

B down
C left

D right
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Four parallel conductors A, B, C and D, carrying equal currents, pass vertically through
the four corners of a square. In conductors A and D, the current is flowing into the page,
and in conductors B and C, current is flowing out of the page.

®

Which of the following incorrectly describes the resultant force on conductor E, with
current flowing into the page, at the centre of the square?

A

B
C
D

The resultant force due to wires A and D points towards line AD, perpendicular to
"?"Ee resultant force due to wires B and C points towards line AD, perpendicular to
'ﬁ?e resultant force due to wires B and D points towards line AD, perpendicular to
"Ar\r?ill:')esultant force due to wires A, B, C and D points towards line AD, perpendicular
to .

The diagram shows an experimental setup showing electromagnetic induction.

In which direction must the wire be moved to induce a current flow in the direction as
shown in the diagram?

A

B
C
D

vertically upward

vertically downward

horizontally towards the north pole
horizontally towards the south pole
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40 A transformer consists of one coil with 1200 turns and a second coil, with total of
120 turns, which can be tapped at various places.

°R

40 turns

20 turns

20 turns
O

Which pair of terminals should be connected to a 12 V, 24 W lamp for it to be lit normally?

A RU
B SU
C RV
D TV

END OF PAPER
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SECTION A
Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.

A1 Fig. 1.1 shows an oil-drum as it floats in equilibrium in seawater.
cross-sectional
/\‘/

------- T y~  area 0.19m?
t2om| T (V-
1 080m | gum | _ _
________ seawater_

------------------- S R

Fig. 1.1

The drum is 1.20 m long and has a cross-sectional area of 0.19 m?. The length of the
drum submerged under water is 0.80 m. The atmospheric pressure above the surface of

the wateris 1.0x10° Pa. The density of seawateris 1.1x10° kg m™2 and the gravitational

field strength is 10 N kg™".

(@) (i)

(ii)

(iii)

resultant force =

On Fig. 1.1, draw two arrows to show the directions of the forces due to the
pressures on the top of the oil-drum and on the base of the oil-drum.

[1]

Calculate the resultant of the two forces in (i).

Hence, determine the average density of the drum and its content.

density =
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(b) The drum is pushed into the seawater by 5 cm and then released. It oscillates
vertically. Fig. 1.2 shows the variation of its vertical displacement s with time t.

5 | :
B - rd N P
0 i
i 24 3 4
!\ \
i |
st Titis
Fig. 1.2

(i) Describe how you would use the graph of Fig. 1.2 to determine the maximum
vertical speed of the oil drum.

(ii)  Explain why the amplitude of the oscillations is not constant.
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A2 A coil of about 1500 turns of insulated wire is tightly wound on a non-magnetic tube to
make a solenoid of mean radius 22 mm, as shown in Fig. 2.1. The total length of the wire
in the coil is 207 m. The wire itself has radius 0.86 mm and is made of a material of
resistivity 1.7x10° Q m. The coil is connected to a supply of e.m.f. 12 V.

1500 turns of wire

ya
22mmI /,’ .

12V{
Fig. 2.1
(a) Calculate
(i) the total resistance of the coill,
resistance = ......ocoooovvvieeieiiiiiiceeeeee [2]

(ii)  the current in the coil.

current =

(b) On Fig. 2.1, draw the pattern of the magnetic field within and around the solenoid.
Use arrows to show the direction of the field inside the solenoid. [2]
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(c) A U-shaped piece of stiff wire ABCDEF pivoted at BE is inserted into the solenoid,
as shown in Fig. 2.2.

_____________ B

e U E
/ D \ A

Fig. 2.2

CD has length 25 mm, CB and DE each have length 106 mm.

The stiff wire is first balanced when there is no current in it. A current is then passed
through CD and, in order to rebalance the stiff wire, a force of 5.7x10™* N is applied
at a distance of 77 mm from the pivot, as shown from the side view in Fig. 2.3.

Lr 106 mm P 77mm
CD BE ’ AF

. I

5.7 x 107*N

Fig. 2.3

(i) State the direction of current flow in CD.
................................................................................................ [1]

(ii)  Calculate the magnetic force on CD.

magneticforce = ...........ccciiii [2]
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A3 (a) Give one difference between the two methods of heat transfer: conduction and
convection.

(b) Explain the following in terms of heat transfer.

(i) When touched, an empty metal cup as shown in Fig. 3.1 feels cold, whereas
it feels hot when it contains hot coffee.

(ii) A double-walled glass as shown in Fig. 3.2 used to serve hot tea does not
feel hot when it is being held by the hand.
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7

Steve wants to find out how much ice is needed to extract the same amount of energy
from a room as an air conditioner.

An air conditioner unit of 2 kW is switched on for 24 hours to cool a room to 25 °C.

(@) (i) Calculate the amount of thermal energy extracted from the room by the air
conditioner in the 24 hours.

thermal energy = .....ccccooiiiiiiiiiiiiis [1]

(ii)  State two assumptions that Steve has made in his calculations.

(b) Calculate the mass of ice at 0 °C needed to extract the same amount of energy as
the air conditioner to reach the room temperature of 25 °C.
(The specific heat capacity of water is 4 200 J/(kg °C) and the specific latent heat
of ice is 340 000 J/kg.)

Mass of iCe = .....oovviiieiiiieeee e [2]
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A5  Fig.

8

5.1 shows an incorrect electromagnetic spectrum drawn by a student. The

components of the spectrum and the wavelengths are in the wrong order. The values of
the wavelengths do not match the correct components of the spectrum.

short long
wavelength wavelength
microwaves radio ultraviolet | infra-red | 92MMa X-rays visible
waves rays
103 m 107" m 107"%m 108 m 1072 m 108 m 10°m
Fig. 5.1
(@) On Fig. 5.2, complete the table of the electromagnetic spectrum in the correct order

(b)

(c)

(d)

of the various components and their corresponding wavelengths.

short long
wavelength wavelength
Fig. 5.2
[2]
State the speed of all electromagnetic waves in a vacuum.
Speed = ..o [1]

State one other property, other than speed, that all electromagnetic waves have in
common.
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Fig. 6.1 shows a converging lens, of focal length 10 cm, being used as a simple
magnifying glass. A virtual image is formed 25 cm from the lens.

The scale used in Fig. 6.1is 1 cm : 5 cm.

(@) On Fig. 6.1, complete the ray diagram to determine the position of the object.

image F F

>

1cm
Fig. 6.1

[3]

(b) State two ways in which the image formed by a converging lens used in a camera
differs from that formed by a plane mirror.
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(c)

10

Fig. 6.2 shows an image seen behind a mirror at 25 cm from the mirror. The scale
usedis1cm:5cm.

By drawing two rays of light, show how the points P and Q are being formed as
seen by an observer E. Show clearly the position of the object, labelled R and S.

/

e o

25 cm

4
v

Fig. 6.2
[3]
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A7 A negatively charged rod is brought near two neutral isolated balls X and Y. Ball X is
then earthed momentarily as shown in Fig. 7.1.

negatively charged rod

Fig. 7.1
(a) Describe and explain what happens to the two balls when the negatively charged

rod is first brought near to them. You are to assume that the balls and rod do not
come into contact.

......................................................................................................... [2]

(b) (i) Describe what happens to the charges of ball X when it is earthed
momentarily.

................................................................................................ [1
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(c)

12

(ii) OnFig. 7.2, draw the positions of the two balls and indicate their charges, if
any, when ball X is earthed momentarily.

negatively charged rod

Fig. 7.2
[1]

State the charges of the two balls when the rod is removed.
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A fully charged car battery has an e.m.f. of 12 V. This battery can deliver a constant
current of 2.0 A for a period of 7.0 hours.

(a) Calculate the total amount of charge passing through the battery in a time of
7.0 hours.

(b) The fully charged car battery is connected to a 0.025 Q resistor, a starter motor,
four sidelights and two headlights as shown in Fig. 8.1. The starter motor is used
to start the engine.

T |
/ S, { S,
/ s, * ¢ sidelights
o ® R PO
0.025 Q
headlights

starter motor
Fig. 8.1
(i) The resistance of each headlight is 3.0 Q, and the resistance of each

sidelight is 24 Q. Calculate the current in the battery when switches S2 and
Sz are closed and switch S+ is open.

CUMENt = L [2]
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(ii)  The sidelights and headlights are switched on. With S+ closed, the current in
the starter motor is 120 A. Explain why all the lights become less bright when
S1 is closed.

(c) The sidelights are accidentally left on when the car is parked at 9 pm. Determine
quantitatively whether the driver is able to start the engine at 6 am the following
day.

END OF SECTION A
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SECTION B
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 11.

B9 According to some scientists, battery-powered cars offered many advantages over
petrol-driven cars. Rechargeable lead-acid batteries are the most common type of
batteries used in cars. Fig. 9.1 shows some properties of petrol, of a particular lead-acid
battery and of a typical car.

Petrol
density 700 kg m™3
chemical energy available 45 MJ kg™

Typical lead-acid battery

energy available when fully charged 15 MJ
mass 20 kg
e.m.f. 100V
Car
volume of petrol tank 4.0x102 m3
Efficiency of transfer of chemical energy | 25%
of petrol to kinetic energy of car
Drag force at 30 m s™ 580 N
Fig. 9.1

(@) Calculate the chemical energy available from a full tank of petrol.

ENEIGY = i [2]

(b) Calculate the total distance travelled by the car on a full tank of petrol when
travelling at a constant speed of 30 m s™' on a level road.

distance = ... [2]
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(c)

(d)

(i)

(ii)

(i)

(ii)

16

Calculate the cost of charging the battery fully if the cost of electricity is $0.28
for one kWh.

A fully-charged battery delivers a constant current of 8.0 A. Calculate the
time in hours before the battery needs to be charged again.

Calculate the total mass of lead-acid batteries needed to provide the same
energy as a full tank of petrol.

Suggest how your answer to (i) may affect the performance of a battery-
powered car.
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B10 The variation with time t of the vertical speed v of a light ball falling through air is shown

in Fig. 10.1.
4.0
3.0
v/m s =
2.0 Zal
B
1.0 S
Vs
0
0 0.2 0.4 0.6 ‘ 0.8 1.0 1.2
t/s
Fig. 10.1

The mass of the ball is 15 g. The gravitational field strength is 10 N kg™".

(@) On Fig. 10.1, draw a line to show the variation with time t of the vertical speed v of
the ball falling from rest in a vacuum. [1]

(b) Use Fig. 10.1 to determine the acceleration of the ball falling through air at time
t = 0.20 s. Show your construction on Fig. 10.1.

acceleration = ........cccccvveiiiiiiiiieeeee e [2]
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(c) For the air resistance acting on this ball, calculate

(i) the maximum resistive force,

(ii)  the resistive force at time t = 0.20 s.

(d) The ball hits a soft ground and decelerates uniformly at 160 m s™2.
Determine

(i) the time taken for the ball to come to a complete stop,

(ii)  the distance moved by the ball in the soft ground.

distance = ..o
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B11 Fig. 11.1 shows a coil of wire wound on a piece of soft iron. A magnet is rotated in the
gap in the soft iron as shown. When the magnet rotates, the lamp connected to the coil
glows.

< >
S
axis pf N
rotation

(a) Explain why the lamp glows when the magnet rotates.

Fig. 11.1

(b) Describe two alterations that could be made to the parts of the apparatus for the
lamp to glow more brightly.

(c) State the purpose of the soft iron core.
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(d) Ifthe U-shaped soft iron is replaced by a piece made from wood, explain if the lamp
will still glow when the magnet rotates.

(e) The coil of wire is then wound onto the parts of the soft iron core just above and
below the magnet as shown in Fig. 11.2. The magnet is again made to rotate as
shown, with the S-pole moving out of the plane of the paper and the N-pole moving
into the plane of the paper at the instant shown in Fig. 11.2.

soft-iron
|~ core
direction of
rotation °T
oT>

magnet

Fig. 11.2

(i) Describe how the magnetic poles induced in part A of the core change during
one rotation of the magnet.
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(ii)  On Fig. 11.3, sketch the variation of the e.m.f. produced between terminals
T1 and T2 during one rotation of the magnet. (Assume that T2 is held at 0 V
throughout the rotation.)

e.m.f.
A

O ¥ ¥ >
0 VA 1 number of rotations

Fig. 11.3
[1]

www.KiasuExamPaper.com
464



22

OR

B11 Fig. 11.4 shows a ruler held at one end onto a bench, with a short length of the ruler
projecting out and being vibrated.

Fig. 11.4

(@) Explain how the vibrating ruler produces sound in the surrounding air.
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(b) Fig. 11. 5 shows the initial position of some particles before vibration begins and at
different times of the sound wave.

® L4 ’ Ld | [ J
) 5 6
t
| o] ns
o *-o-o L . L *
b | 15 |
)
: SEEEPeE : ¢
38 8
0) tin 0.01
91 L 4 o -0-o
3 sHerths
i 1
c) fime =
4 4 g -0
1 ] | 1 1
] ] 1
1
d) tin C 3
ne X
e)!
Bsaisiassaiss
scale: 4 cm
Fig. 11.5

(i) Calculate the frequency of the wave motion.

frequency = ... [1]
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(ii)
(iii)

(iv)

(v)

(vi)

24

On Fig. 11.5, mark the amplitude of the wave motion. [1]

Using the given scale, determine the wavelength of the wave motion.

wavelength = ... [1]

Hence, calculate the speed of the wave.

On Fig. 11.5, draw on line X the positions of particles 3, 5, 7 and 9 at
time = 0.04 s. [1

On Fig. 11.6, sketch a displacement-time graph of particle 5 from time 0 s to
0.03 s, taking the displacement to the right as positive. Show clearly values
on both axes.

displacement / cm
A

> time/s

Fig. 11.6
(2]

END OF PAPER
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Solutions to 2018 4E Physics Prelim

Paper 1

Multiple Choice Questions [40 marks]

1 D 11 A 21 A 31 B
2 A 12 A 22 A 32 A
3 D 13 D 23 A 33 D
4 B 14 C 24 C 34 C
5 A 15 D 25 B 35 B
6 A 16 A 26 B 36 D
7 A 17 B 27 A 37 D
8 D 18 D 28 D 38 C
9 A 19 A 29 A 39 A
10 C 20 D 30 A 40 B
Paper 2

Section A: Structured Questions [50 marks]

Qn Solution Mark
A1(a)(i)
[1] for vertical
arrows drawn
on the drum
PN
A1 )K
[1]
N
[1]
A1(a)(iii) | weight of drum and its content = 1672 N [1]
average density
_m
Vv
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1672

_ 10
1.20x0.19
~ 733 kg m=3 [1]
A1(b)(i) Determine the gradient at the steepest part of the graph, where | [1]
s=0cm.
A1(b)(ii) | There is work done against the resistive force due to water. [1]
A2(a)(i) total resistance
L
=1.7x10% x 207 5 [1]
7x(0.86x107%)
~1.51Q [1]
A2(a)(ii) current =l
R
_ 12 //
1.51 x; 34 /
~7.95 A <\ @
A2(b)

2y

==
=

N

[1] for field
pattern

[1] for direction
of field

A2(c)(i) |The c-@ ﬁ:om CtoD. [1]
A2(c)(ii) | Taking mameénts about the pivot,
total anticlockwise moments = total clockwise moments
Fx106=5.7x10"*x77 [1]
F~4.14x10% N [1]
A3(a) Conduction involves vibrations of particles (without any flow of | [1]

medium) while convection involves movements of molecules (due
to difference in density)

Accept: Conduction occurs mainly in solids while convection occurs
only in liquids and gases

www.KiasuExamPaper.com
470




A3(b)(i) Metal is a good conductor of heat. Heat from the hand is conducted | [1]
away easily on touching an empty metal cup, hence feeling cold;
whereas heat from the hot coffee is conducted from the hot coffee | [1]
to the hand easily when the cup contains hot coffee, hence feeling
hot.
A3(b)(ii) | The double-walled glass has air in between the walls. Air is a bad | [1]
conductor of heat and so heat from the hot tea is not e
transferred to the hand, hence does not feel hot.
A4(a)(i) Energy = Power x time = 2000 x 24 x 3600 = 172,800,0
=173 MJK( 365
Ad4(a)(ii) 1. Objects in the room do not release or absorb am¥y
to or from the room. P
2. The air conditioner is 100% ?f{:ient. '&,
A4(b) O =ml + mcAB8
173 MJ = m x 340 000 x (25 - 0) [1] for working
173 000 000 = 340 00 +
173 000 000 = 445 000
m = 389 kg [1] for answer
Q)
A5(a) ! \/
sr;w O jong [1] for all
W ength WaVelength Correct Order of
\%#rr,&% uItr Lr;f(;a microwaves | radio waves Components
. 10 10 a0 "' 5 m s 2 . [1] for all
M\O N 63\@\#\“ 10 10 10 10 orrect
\> (0/5 corresponding
@ wavelength
A5(b) 3.0 x 108nfs” [1]
A5(c) They are all transverse waves; carry no electric charge; obey the | [1] any one
laws of reflection and refraction. property
A5(d) Causes ionisation in living cells; destruction or modification of living | [1] any one
tissues; infra-red heating effect
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A6(a)

7]

)4

4

SANY/

[2] 1 mark for
each ray of light
[1] position of
object

(6 to 8 cm from
lens)

A6(b) nlshed real, inverted [1 1 mark for
any 2 correct

uaI upright corresponding

characteristics
A6(c) [1] correct two

25 cm

A
v
A

v

rays of light to
eye

[1] correct two
rays from object
[1] position of

object with
correct rays
drawn from
them.

(25 cm from
mirror)

www.KiasuExamPaper.com
472




A7(a)

When the rod is brought near to the balls, X moves towards the rod
and Y moves towards X. When the negatively charged rod is
brought near to X, the charges of X are induced with negative
charges of X repelled to the far end, nearer to Y, leaving behind the
positive charges of X nearer to the rod. This is due to like charges
repel. With the negative charges near to Y, the charges of Y are
also induced such that the negative charges in Y are repel away
from X, leaving positive charges near to X, making Y moves
towards X as unlike charges attract.

[1] description
of position of
the 2 balls and
charges in X
andY

[1] explanation
with clear
concepts

AT7(b)(i) The negative charges of X flow down to earth and the positive | [1] in describing
charges remain attracted to the negative charges of the rod. both positive
and  negative
charges of X
A7(b)(ii) i correct
_4'positions  of X
negatively charged rod Y and
________ t charges
________ n
/&
A7(c) X is positively charged (ar@Y/ls,neW [1] correct for
W & both X and Y
PN
A8(a) O=1t
0 =2.0&70x3 ®
Q>
A8(b)(i) ross ights and sidelights
L|n circuit
[1]
total current in the battery
12
1.225
~9.80 A [1]
A8(b)(ii) | The total current in the battery increases from 9.80 A to more than
120 A, and there is a larger potential difference across the 0.025 | [1]
resistor.
Hence, the potential difference across the headlights and sidelights | [1]
decreases, and the power developed decreases as well. Hence,
the lights become less bright.
5
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A8(c)

Total energy used

2
=L x9 h
6.0+0.025

~0.215 kWh

Total energy supplied by fully charged battery
=2.0x12Wx7.0 h
~0.168 kWh

The battery will be depleted and the driver will not be able to start
the engine.

[1]

[1]
[1]

Section B: Structured Questions [30 marks]

Qn Solution Mark
B9(a) mass of fuel = pV
=700x4.0x1072
=28 kg
chemical energy = 45x10°x 28 //
~1.26x10° J ';, /
A\ L 4
B9(b) work done by Fy., = 22 \’NQK)
Fying xd = 3.15x10° & [1]
Sp = Fdrag ’
' \ @ @ [1]
B9(c)(i) @ [1]
[1]
B9(c)(ii) =
15x10 %x100xt [1]
t =18750"s
t ~5.21 hours (1]
B9(d)(i 9
() mass required = MXZO
15x10 1
= 1680 kg [1]
B9(d)(ii) It will have a very large inertia and is difficult to accelerate. [1] any
reasonable
answer
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B10(a
Y ; sgsscEsasar

: Vi IEREREERERERE

3 (0.76, 3.7)

i / 2
3.0 40 Y +

— ,-.I A
7
7/ 7 =
/ A = 1
2.0 vi n
/
1.0 -FEHHAZ ?
i ‘ i
7/ (0.08,0.8) T !
//,’ BaRanEsuanEE: - RNRRC NN
0 Al (1L L] I
0 0.2 0.4 0.6 1.0 1.2
[1] for drawing line that cuts thr%gh (O, % .0)
Yo /

B10(b) : . & [1] for drawing
tangent and
labelling
gradient

& coordinates
@ [1] for answer
AN
B10(c)(i) %)
e 10
ohEN [1]
<\ NN
B10(c)(ii) ~F. ~>ma R
( (0.015x .015x4.26 [1
. v//)
B10(d)(i) |, \v-u
_160-2-24 [1]
t=0.015 s ]
B10(d)(ii) | distance travelled
= area under v-t graph during deceleration
1
=0.018 m [1]
Either When the magnet rotates, there is an induced e.m.f. generated at | [1]
B11(a) the coils (producing a current in the lamp) due to the changing
magnetic flux linkage produced at the coils. [1]
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B11(b) Wind more turns of the coil [2] for any
Rotate the magnet faster alterations
Use a stronger magnet
B11(c) The soft iron core will concentrate the magnetic field produced by | [1]
the coil
B11(d) The lamp will still glow but weakly because there will still be | [1]
changing magnetic flux linkage but poor flux linkage at the coil as
wood is not a soft magnetic material. [1]
B11(e)(i) As the S-pole moves away from part A, the end of the part A|[1] for the
acquires N-polarity. correct polarity
As the N-pole approaches this part, it remains North pole. when  moving
As N-pole of the magnet moves away from part A, the end of pait,| away or
A acquires S-polarity until S-pole of the magnet reaches p happroaching A
again. % 4'[1] for the full
description  of
otation of
agnet
B11(e)(ii)
emf 4 for correct
: ape and
symmetry, with
change in
0 direction after
0 ; , half of the
‘ V2 1 nu@% rotations rotation
_ % /r\fQ\\
OR When e vi \the air particles are set in oscillation, with | [1]
B11(a) t ibration es near to the ruler that cause oscillation
in t ad%@egtLJ es.
Due ibration of particles in a direction parallel to the wave [1]
travel, légions experience a higher density at any instant,
while other regions experience a lower density.
This sets up regions of compression and rarefaction and sound | [1]
energy is transmitted to the ears.
B(11)(b)(i) | T=0.04 s
f= 1: L: 25 Hz
T 0.04 [1]
8
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B11(b)(ii) | Correct indication of amplitude in Fig. 11.5 [1]
L4 ® ’ o
= ) J
1
itial D [ ore v on ir
{
h amr
lamnlit at i
danrpntt >
® . ‘ ° o
| 1 I 1
5 8
]
- ]
] ® oo 0
3 5 '
TTTT
Ime = For
1 |
1 i \
\ N
1 A |
] | B ¥
N \ 1 |
o ° N N —® L
} SERNEN
1 Y '\1
- { 4 \
ey l
| N =] Py —
] - \
1 PN
1 / A0
Y
| o ¢
) o =gu ] 191
N N, dnP 1 - b |
- X X b P ™ Ak i A
\ \ & ., Vi b !
> i N 1
17 ' Y p 1 _5I
| A JI N \ e s 1
< pd 1Y T
= . m %
M - b Pa ™
\ - ~ N h
1L i i 1 — N
— 1 y N N
h, b " i Y
N N W=
” i [o
~ A 1 ol T -
I
o i’ 1
- PAP
\ 11
M
A - 1

Scale: 4 cm
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B11(b)(iii) | Wavelength (particle 3 to particle 7 shows half wavelength)
=4x004mx2=032m or32cm [1]
B11(b)(iv) | Velocity = frequency x wavelength =25 x 0.32 =8.0 m/s or 800 cm/s | [1]
B11(b)(v) | Correct positions of particles 3, 5, 7 and 9 [1] for all
correct
positions
B11(b)(vi) _ [1] correct
A displacement/cm waveform
4 ——————
[1] correct
labelling of
0 ' - both axes
0 @01 0.02 0.03 time /s
-4
& //
'O
10
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Diagram | shows the scale of a micrometer screw gauge when the gap is closed.

Diagram Il shows the same micrometer screw gauge used to measure the diameter
of a round pellet.

= 110
mm = — 20
E——— 5 mm E
= 1o ( = | 10
Ees [T e
=40 E |°
=135 > 6 E o
Diagram | Diagram Il
What is the diameter of the pellet?
A 6.58 mm B 6.60mm
C 6.62mm D 7.08mm

How can the periodic time of a simple pendulum be significantly reduced?

A By increasing the mass of the pendulum.

B By decreasing the mass of the pendulum.
C By increasing the length of the pendulum.
D By decreasing the length of the pendulum.

Which of the following statement(s) concerning mass and weight is/are true?

| Mass is constant everywhere.
| Weight is a force that pulls towards the centre of the earth.
] Weight changes from place to place depending on the acceleration due to

gravity.
A lonly B landlllonly
C Iland lll only D ILllandll
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The mass of a paper-clip is 0.50 g and the density of its material is 8.0 g/cm?3. The
total volume of a number of paper-clips is 20 cm3. How many paper-clips are there?

A 80
C 240

The diagram shows the speed-
time graph of a runner.

What is the average speed of the
runner between points X and Y?

A 200m/s
C 25.0 m/s

B 160
D 320

v/ m/s
A

-

(9% I S
\4
.y
~—
0

0 1 2
B 22.5m/s
D 27.5m/s

How will the acceleration due to gravity be affected if a heavy object is released from
a higher position and its mass is halved?

Higher Position

A No change
B No change
C Increases
D Increases

An object moves in a straight
horizontal line under a single force.
The magnitude and direction of the
force change during the motion.
The velocity-time graph of the
object is shown. Which is the
interval where the force did the
most work on the object?

Halved its mass

No change
Decreases
Decreases
No change

Velocity
A
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A non-uniform rod of unknown weight W is suspended by two strings as shown in the
diagram. The tension in one of the strings is 5 N.

AT Asw

<10 cm —»€—20 cm —»<€— 10 cm —»<€«—10cm —>»

| ® |
W
What is the tension T in the other string?
A 25N B 50N
C 75N D 125N

Four holes, A, B, C and D are made on a uniform lamina. The centre of gravity of the
lamina is at G. Which one of the following shows correctly the lamina hanging freely
about each of the holes?
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10

11

12

13

Which of the following involve(s) a change in energy of 100 J?

| A mass of 10 kg raised vertically by 100 cm.
Il A mass of 2 kg increasing its speed from 10 m/s to 20 m/s.

1 A charged particle of 5 C accelerated using a potential difference of 20 V.

A lonly
C landlll only

B llonly

D L llandlll

A graph is plotted to show the relationship between the pressure exerted on the table

and the base area of the block.

Which one of the following graph shows this relationship?

A

A A
pressure pressure

B

A
pressure

c

pressure

[

r

darea

The atmospheric pressure is 100 kPa. What is the average force experienced at the
bottom of the water tank with length 0.5 m, width 0.4 m and depth 0.6 m? (Density of

water is 1000 kg/m3.)

A 720N
C 12720N

A manometer is placed on a ramp
connecting to a gas supply with
pressure P. The atmospheric
pressure is H metres of mercury.

If the lengths Q and R are
measured in metres, what is the
pressure P in metres of mercury?

A ExactlyR+H
C Lesserthan R + H

gas supply,
pressure P

B 1200N
D 21200N

ramp

B ExactyR-Q+H
D LesserthanR-Q+H
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14  Which one of the following diagrams best represents the observed paths of chalk
powder suspended in still water?

ORI

15 At room temperature, we feel that a metal lock is cooler than a wooden door.
Which of the following statement(s) is/are true?

| The temperature of the metal block is lower.
Il Metal is a better conductor of thermal energy than wood.
] The transfer of thermal energy in metal is faster than wood.

A lonly B landlllonly
C Il and il only D I, land Il

16  What mass of hot water at 80 °C must be mixed with water at room temperature of
30 °C in order to obtain 10 kg of water at 60 °C?

A 3.75kg B 4kg
C 5kg D ©6kg

17 A point source of light is located 3 cm above a plane mirror and this reflected ray is
detected 2 cm above the mirror at a horizontal displacement of 12 cm.

source
A

detector
A

3cm

2cm

\4

7

A 12 cm B

What is the distance between A and the point of incidence?

A 4 cm B 6 cm
C 7.2 cm D 8.5cm
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18

19

20

The diagram shows two rays of light entering a glass block.

light source

Which one of the following equations is correct?

A Wy B sinw _siny
X Z sinX sinz
C wxx=yxz D sinwxsinx=sinyxsinz

If an object is placed 21 cm from a converging lens, the image formed is slightly
smaller than the object. What is the approximate focal length of the lens ?

A 5cm B 10 cm
C 18 cm D 20 cm

When a sound wave passes an air molecule in the direction shown, which diagram
shows the correct movement of the air molecule?

directionof ____,

sound wave *
air molecule
A —> B o>
C | D $
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21 The diagram shows a snapshot of a travelling wave that is moving from left to right.
The frequency of the wave shown is 30 Hz.

P

AMEANE/AN
|/

Taking each grid to be 1 cm x 1 cm, which of the following correctly states the
amplitude and the speed of the wave?

cm grid

Amplitude / mm Speed / m/s
A 10 0.9
B 10 1.8
C 20 2.7
D 20 3.6

22 A ripple tank is set up so that there are different levels of water as shown in the
diagram.

Y “~._ shallpwest

\ ~
\ ~
\ \\

vibrator

deep shallow Y shallower

-

If the vibrator produces straight waves, which one of the following diagrams correctly
shows a ripple approaching the region R?

A B

N\
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23

24

25

26

Which one of the following statements about the visible spectrum is not true?

A  Light from the sun does not produce a pure spectrum.

B  The visible spectrum includes infra-red and ultra-violet rays.

C A rainbow is actually a spectrum caused by the dispersion of light from water
droplets.

D It is seen when white light passing through a prism is dispersed into its
component colours.

A tennis player hits a ball hard and hears an echo from a wall 0.4 s later. The speed
of sound in air is 330 m/s. How far away is the player from the wall?

A 66m B 132m
C 264m D 825m

Which of the following is/are application(s) of ultrasound?
I Prenatal scanning of foetus

Il Cleaning of surgical instruments

[ Using a microphone during lecture

A lonly B llonly
C landllonly D Lllandlll

Figure | shows two metallic spheres X and Y placed in contact. A positively charged
rod Z is then brought near them.

00

Figure | Figure Il

Q0%

+ + N + +
+ + N+ +

If Y is earthed without removing Z as shown in Figure Il, which one of the following
statements is correct?

Both X and Y will be negatively charged.

Both X and Y will be positively charged.

X will be positively charged and Y will carry no charge.
X will carry no charge and Y will be negatively charged.

oo w>
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27

28

29

A battery drives 30 C of charge round a circuit. The total work done is 600 J. What is

the electromotive force of the battery?

A 005V B 5V
CcC 20V D 300V

Resistors of 8 Q and 4 Q are
connected in series to a 12 V
supply as shown in the circuit.

8Q |—

8Q l 4Q |——

What is the effect of closing the
switch on the current drawn from
the supply and the potential
difference across the 4 Q7

I l__"\_]

Current Potential Difference
A Decreases by 0.5 A Decreases by 2 V
B Unchanged Increases by 2 V
C Increases by 0.5 A Increases by 2 V
D Increases by 0.5 A Increases by 4 V

Which one of the following diagrams shows the correct connections for a switch and
lamp in a lighting circuit? (Key: L — Live, N — Neutral, E — Earth and o — metal casing)

A B
O

L L
N —e¢ N
E =9 T

1 Q ] ®

& /]
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30

31

32

An electric kettle, labelled 220 V, 1 kW’ is fitted with a plug containing a 13 A fuse.

water — |t

heating element —___ |

It is connected to a 220 V mains supply. The water in it takes a few minutes to boil.
When the plug is connected to a 110 V mains supply

the kettle does not work.

the fuse in the plug blows.

the water takes a longer time to boil.
the heating element of the kettle melts.

ooOow>

An electrical heater is used to determine the specific heat capacity of a metal and the
following readings are obtained:

mass of metal: 2 kg
time for which heat is supplied: 20s
temperature rise of metal: 10 °C

It is found that the specific heat capacity of the metal is 720 J/(kg°C).

Assuming that 20% of the energy supplied by the heater is lost to the surrounding,
what is the power rating of the heater?

A T720W B 864W
C 900W D 14400 W

The best way to demagnetise a magnet is to

throw it on the ground several times.

place it along the E-W axis and hammer it.

place it in a solenoid carrying direct-current and slowly pulling it out.
place it in a solenoid carrying alternating-current and slowly pulling it out.

ooOow>»
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The diagram shows a shield designed to protect a cathode-ray tube from the effects
of external magnetic fields.

______________ i shield

Which one of the following is used to make the shield?

A  Steel B Copper
C Mica D Softiron

A neutron enters a uniform magnetic field perpendicularly as shown in the diagram.

XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX

*r— XXXXXXXXXXXXXXXX uniform magnetic field
neutron XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX

The path that is traced out will be because

A straight; there is no force acting

B circular; the force is always forward

C spiral; the force is always perpendicular to its motion

D parabolic; the force is always perpendicular to its motion

Two long insulated wires carrying equal
currents are placed perpendicular to
each other as shown.

®7T
@O

The points P, Q, R and S are all at equal
distances from the wires. =

At which point(s) is/are the resulting
magnetic field zero?

N ]
e

A Ponly B Qonly
C Pand R D Pand S
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36

37

38

Which part of a simple d.c. motor reverses the direction of current through the coil
every half-cycle?

A  The armature B The brushes
C  The split-ring commutator D The slip rings

A bar magnet is held above a loop of wire in the position shown below. Both the loop
and magnet are moved sideways with the same uniform speed.

S

N

o> —
Which of the following graphs best represents the variation of the magnitude of the
e.m.f. induced in the loop?

A emf./V B emf./V
A A
/\ > t/s
> t/s
C emf./V D emf. IV
A A
\ > t/s
AN

> t/s

The diagram shows an insulated copper
wire coiled around a soft iron rod. A
copper ring R is placed at one end of the

rod. What will happen to the copper ring o =Y \&7
R when the switch S is closed?
S _‘ I | |

The ring becomes heated up.

The ring becomes magnetized.

The ring will be attracted to the coil.
The ring will be repelled from the coil.

o)

ooOow>
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39 Diagram I shows the oscilloscope trace produced by an input of 2 V at 50 Hz.

Diagram |

Diagram Il shows the trace from a different input on the same oscilloscope.

N/

Diagram Il
What is the value of the new input?
A 1Vat50Hz B 2Vat25Hz
C 2Vat100Hz D 4Vat50Hz

40 Which pairs of quantities are not proportional?

Change in temperature and quantity of heat supplied to an object

Speed and time for an object falling freely from rest through a vacuum
Current and potential difference for a light bulb when temperature rises
Resultant force acting on an object along a straight line and its acceleration

ooOow>»

END OF PAPER
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SECTION A : [50 marks]

Answer ALL questions in this section. Show your working and write your answers in the

space provided.

1 Diagram | shows a gate which closes automatically after use.

/ gate post gate vertical
/ post

/

/7 | vertical

post

70N

gate post

Diagram | Diagram Il

A heavy stone is attached by chains JK and KL to the top bar of the gate
and to the top of a nearby vertical post. Opening the gate raises the stone.
When the gate is released, the force exerted by the chains JK and KL
closes the gate.

(a) Diagram Il shows the instant when the gate is closed and each
chain is at 30° to the vertical. The plane containing the chains and
the stone is at right angles to the gate. By means of a scaled vector
diagram, determine the tension in cable JK if the weight of the stone
is 70 N. You are to indicate the scale used.

Scale used = Tension in cable JK =

2
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(b)

Diagram Ill shows the top view of the gate.

N E Gate post

J
120 m 20N
0.60 m

Y

/ Gate post

Hinge

Diagram lll

Due to the tension in chain JK, there is a horizontal force of 20 N
that holds the gate closed as shown in the diagram. A force F is
applied to the gate to open it.

(i) By means of an arrow, indicate in Diagram Ill, where the
force F should be applied so that its magnitude is a minimum.
Label the force as F. [1]

(ii)  Calculate this minimum force F in (b)(i) needed to just open
the gate.

Minimum force F = [2]

3
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(b)

Define work and give the name and symbol for an Sl unit in which it
is measured.

To push-start a car on a winter's morning (its battery is flat), two
people each pushes with a force of 295 N. After pushing for 15 m,
the car’s engine starts. If at the moment, its kinetic energy is 7400 J,
calculate

(i) the work done by the push of the people on the car, and

Work done =

(ii)  the average frictional forces on the car.

Average frictional forces =

4
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(@) (i) It is observed that solids have fixed shape while liquids do
not. Using the property of molecules, explain the observation.

............................................................................................................... [2]
(ii)  What property of molecules makes gases fill all the space
available to them?
............................................................................................................... [1]
(b) Explain how molecules escape from the surface of an evaporating
liquid.
........................................................................................................................... [2]
(c) Explain how evaporation affects the internal energy of the liquid.
[2]

5
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4 The wavelength of four electromagnetic waves including infrared wave is
given in the following table.

Type of Wave Wavelength
Infrared wave 0.18 mm
A 0.5 um
B 10 cm
Cc 1100 m

(@) Which of the waves, A, B or C is visible light?

........................................................................................................................... [1]
(b) ATV station broadcasts its programmes at 5 x103 kHz.
(i) Name the electromagnetic wave used for the broadcast.
............................................................................................................... [1]
(ii)  Calculate the wavelength of the wave.
Wavelength = e [2]
(c) Stars emit all types of electromagnetic waves. Telescopes that
monitor X-rays are mounted on satellites in space. Why would an X-
ray telescope based on Earth not be able to detect X-rays emitted
from distant stars?
........................................................................................................................... [1]
(d) State one similar properties of all electromagnetic waves.
[1]

6
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5 The diagram shows the path of a ray of blue light as it passes through a
glass prism.

air

glass

(@) Using the angles shown in the diagram, calculate the refractive
index of the glass.

Refractive index = [2]

(b) Explain why the ray does not emerge from the prism at B.

........................................................................................................................... [2]
(c) In the following diagram, a second ray of blue light strikes the glass
prism at C. This ray is parallel to the ray that strikes the glass prism
at A. In this diagram, continue the path of the second ray through
and out of the glass prism.
[2]

7
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6 The diagram shows four stages on how a photocopier works.

Positively charged

The four stages are labelled from A to D but are not arranged in order.

The following table shows the first stage with a brief description on what
happens during this stage within the photocopier.

Stage Brief Description of the stage
Light is shone on a document and the white areas
reflect light onto the drum which is positively charged.

D Areas on the drum that are struck by the light are
discharged and leaves a positively charged image on
the drum.

(@) Complete the table by
(i) arranging the other stages in correct order. [1]

(ii)  providing a brief description of each stage. [3]

(b) Explain why the paper in stage A is more positively charged than
the image formed in stage D.

8
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7 The graph shows how the current | in a diode varies with the potential
difference V across it.

oS SP g ammss e :
] T
: f/ma,
N
[N
80 i
H i T
: .ﬁ
I i
40
ri
: 0 : =t |
-0.4 O 0.4 0.8+V/Vr+1.2
St a :
; 1401 _11:‘
] I :

(@) Describe how I varies with V when

(i) V is negative,

............................................................................................................... [1]
(ii)  Vis positive.
............................................................................................................... [2]
(b) Calculate the resistance of the diode when Vis 1.0 V.
Resistance = ...eeeeeeeeeeeeeensenes [2]
(c) A student states “when V is negative, the resistance is zero”. State
with a reason whether you agree with the student.
........................................................................................................................... [1]

9
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8 The diagram shows a power station, which generates 100 MW of power.

transmission line
10042
step- up transformer step-down transtormer
power station
100 MW town

The voltage is stepped up to 400 kV and the national grid transmits the
power over a large distance. The voltage is then stepped down before the
power is used by industries and homes in a town.

(@) Given that 100 MW is fed into the line at 400 kV, calculate the
current flowing in the transmission line.

Current = [2]

(b) Calculate the power loss along the transmission line given that the
total resistance of the line is 100 Q.

(c) How would you modify the circuit so that the power loss in the circuit
can be reduced? Explain your answer.

10
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SECTION B : [30 marks]

Each question is worth 10 marks. Answer ALL questions in this section. Question 11 is
an EITHER / OR QUESTION. SELECT ONLY ONE PART OF THIS QUESTION. Show
your working and write your answers in the spaces provided.

9 The diagram shows the plan of a bedroom and part of the main room of a
house. Other rooms are not shown.

¥
main room 22 °C
outside of
house 32°C
bedroom { —door
185C
| ———| 3
window

The temperatures of the main room, the bedroom and the outside of the
house are shown.

The following table shows all the thermal energy inputs to the bedroom in

one hour.

Thermal energy input to bedroom Energy /J
Through the door and walls from main room 4.5 x104
Through the walls from outside of house 2.3 x 10°
Through the window 1.1 x 106
From the person sleeping in bedroom 2.0 x10°

(@) Explain why more thermal energy enters the bedroom from the
outside of the house than from the main room.

1
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(b) An air conditioner keeps the temperature constant in the bedroom
by removing energy.

Identify a suitable location of the air conditioner in the bedroom and
explain how it cools the bedroom efficiently.

........................................................................................................................... [3]
(c) The inside wall of the bedroom radiates thermal energy. Explain
how the colour of the inside wall affects the amount of energy
radiated.
........................................................................................................................... [2]
(d) (i) What is the rate of thermal energy removed by the air
conditioner if the temperature of the room is to be maintained
at 18 °C?
Rate = e [3]
(ii)  State an assumption made in the calculation for d(i).
............................................................................................................... [1]

12
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10 The diagram shows an electric shaver.

7 to 15V
/ cell and motor

Soft iron
bar Plasti

-

. O
\ tomains

\ supply o
\

charging Model No. T4E6
unit a.c.250Va.0W

It consists of the shaver and a charging unit. Both the shaver and the
charging unit are completely covered by plastic cases and there is no
metal contact between them. Inside the shaver, there is a 15 V
rechargeable cell for driving a motor.

(a)

(b)

When the shaver is in operation, the current flowing through the
motor is 0.36 A. Calculate the power consumed by the motor.

When the energy stored in the cell is used up, the shaver is placed
on the charging unit to recharge the cell. The charging unit is
connected to the mains supply and its label is shown in the diagram.

Calculate the energy, in joules, drawn by the charging unit from the
mains supply in one hour.

13
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(c) To charge the rechargeable cell, the shaver will be placed on the
charging unit. At the bottom of the shaver is coil X, which is
connected to the 15 V rechargeable cell. Another coil Y is located
inside the charging unit with a soft-iron bar fixed inside it. When the
shaver is placed on the charging unit, the soft-iron bar lies inside
coil X.

(i) Explain how an electromotive force (e.m.f.) is produced in the
shaver to recharge the cell.

............................................................................................................... [3]
(ii)  An output voltage of 30 V a.c. is produced at coil X to charge
the cell. Calculate the number of turns in coil X if there is
11000 turns in coil Y.
Numberofturns = .. [2]
(d) The charging unit is connected to the mains with a two-pin plug.
State a reason that explains why it is safe to use a two-pin plug.
[1]

14
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11 EITHER

The diagram shows a boy of mass 32 kg riding on a skate scooter.

He pushes off with his rear foot momentarily, cruises for a while and then
pushes off with rear foot again. The cycle is repeated. There is presence
of resistive forces.

The following graph shows how the velocity of the boy changes over the
first 6.0 s of his journey.

Velocity
mfs
10 FiLY f "'n
/i \
\
] \ \
/ \
5 /
/
/ Time

(@) Describe the boy’s acceleration over the first 2.0 s of his journey.

15
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(b) Which part of the graph shows that there is presence of resistive
forces? Explain your answer.

........................................................................................................................... [2]
(c) At0.50 s, calculate
(i) the total displacement of the boy,
Total displacement = ................ [1]
(ii)  the acceleration of the boy
ACCEleration = e [1]
(iii) the forward driving force applied by the boy if the total
resistive force acting on him is 4.5 N.
Forward driving force = e, [3]
(d) State the other force that is part of an action-reaction pair with the
forward driving force calculated in c(iii).
[1]

16
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11 OR

The diagram shows a magnetic relay used to operate the switch of a
machine in a factory.

High Voltage

Spring S @

——
\% Machine
-—--'-_.’

Pivot bar §— |

oy

¥
P
4
\\ —
<-——_
} >

(@) Explain how the magnetic relay works when the temperature around
the thermistor decreases.

.......................................................................................................................... [3]
(b) (i) In the diagram, indicate the N-pole of the electromagnet. [1]
(ii)  Suggest a suitable material for the pivot bar S. Give a reason
for your choice.
[2]

17
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(c)

(i)

(ii)

Explain clearly the advantage of using a magnetic relay to
operate the machine

The machine operates at ‘1000 V, 5 A’ and runs an average
of 12 hours daily. Calculate the cost of operating the machine
in a month (30 days) if each unit of electricity costs $0.29.

END OF PAPER

18
www.KiasuExamPaper.com
511



www.KiasuExamPaper.com
512



ST. PATRICK'S SCHOOL
PRELIMINARY EXAMINATIONS 2018

SuBJECT : PHYSICS 6091

LEVEL : SECONDARY 4 EXPRESS

1 2 3 4 5
C D D D |[<A
A 3NN
11 12 13 | (14 [ 15\
D D D | A ¢\
LN~/
21 2 28\ > 24 125
A | B \N\B ¥ A AD,
NN\
39\// B2 | 33 \35 36 37 38 39 40
c\|'!B_ =D [{A\NV C C A D [ C

www.KiasuExamPaper.com
513



PAPER 2 (DURATION: 1 HOUR 45 MIN)

Section A [50 marks]

QN Suggested Answers Sub Ttl Tl
1a 4(M) 7
J*\
1bi \> V@/D 1(E)
2 <\r]\ Gate post
F 2 t :‘I/ p
J
1.20 m 20N
0.60 m
/ Gate post
Hinge
Diagram lll
1bii | Taking moments about hinge, 2 (M)

Total clockwise moments = Total anti-clockwise moments
20x 0.60=F x1.20 [1]
F=10N [1]
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QN Suggested Answers Tl
2a Work is the energy transferred [1] when a force moved an 7
object over a distance in the direction of the force.
Unit of work: Joules  Symbol: J  [1]
2bi | WD = Force x distance moved A
=(2x295)x 15 [1]1[2 x 295] 4
= 8850 J (11
2bii (D)

= 1450 J

WD = Force x d'st%e 5
[

WD against Friction
= 8850 — 7400 M &
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QN Suggested Answers Sub Til Tl
3ai | Solids have fixed shape as the molecules are vibrating 2 (M) 7
about their fixed position. [1]
Liquids do not have fixed shape as the molecules are able
to slide past one another. [1]
3aii | The weak intermolecular force between the gas molecules. 1(E)
3b | The molecules are at constant random motion and they 2 (E)
collide with [1] one another. At times, some molecules
gained enough energy to break the intermolecular bonds
[1] between them and escape to the surrounding as
vapour.
3c During evaporation, some molecules with more energy
escape from the surface of the liquid. The remainin
molecules has less kinetic energy [1]. Thus the int
energy of the liquid will decrease [1]. /
QL # ¢,_4
QN Suggested Ariswers\ \ ¢ Ttl
4a |A[1] //b\\ } ) 6
4bi | Radiowaves [1] N T << 1 (E)
4bii | v 2 (M)
3x108 —5>< for 5for f]
A
4c >/ Ffabk\h\ theE aﬁn’ésphere [1] 1 (M)
4d \’ @ 1(E)
ie speed of 3 x 108 m/s in vacuum.
a medium to travel.
any charge
They are not-affected by electric field.
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QN Suggested Answers Sub Til Tl
5a _sini 2 (E) 6
'
__ sin45°
" sin29° [1]
=1.46 (3sf)[1]
5b | Light is travelling from optically denser medium (glass) to 2 (M)
an optically less dense medium (air) and the angle of
incidence is greater than the critical angle [1], total internal
reflection takes place [1].
5c //
S & é
4
'O
.
urf es [deduct Y2 m if
I~ N\
\x N
QN {{_ |Suggested Answers Sub Ttl Ttl
6ai | DBAC - 1(M) 5
6aii | B: 3 (D)
Negatively charged toner particles are then attracted to [1]
the positively charged image.
A:
The toner is transferred/attracted to [1] the paper when the
drum rolls on the positively charged paper.
C:
Heat is applied to the toner powder [1] to fix the image onto
the paper.
6b | So that the negatively charged toner is attracted to the 1 (D)

paper instead of sticking to the drum.
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QN Suggested Answers Sub Til Til
7ai | When V is negative, the current | is zero. [1] 1 (E) 6
7aii | When V is between 0 V to 0.6 V, the current is zero. [1] 2 (D)
When V is greater than 0.6 V, the current | varies from 0 mA
to 116 mA. [1]
7b | From the graph, when Vis 1.00 V, | is 44 mA. 2 (M)
Resistance of the diode,
R =V
=1.00/44 x10°3 [1]
= 22.7Q [1]
7c No. When V is negative and | is zero, it mean t
resistance must be very high [1] such that n C
pass through. Q P /
4
'&
i
QN Suggested Answers /. SubTtl | Tl
8a g ; 2 (E) 6
< 2
8b N 2 (M)
0° x100 1@
= 1
8c 2 (D)

Step up \hﬁ\gfﬂvage to more than 400 kV [1] to reduce the

current flowing through the transmission line. As power loss
in the circuit is I1°R [1], with reduced current, power loss is
reduced.
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Section B [30 marks]

QN

Suggested Answers

Sub Til

Tl

9a

There is greater temperature difference of 14 °C between
outside the house and the bedroom than that between the
main room and the bedroom which is a temperature
difference of 4 °C.

1(M)

9b

It needs to be placed at the top [ 72 ] of the bedroom.

The air around the air conditioner will be cooled, becomes
more dense and sinks to the bottom of the room. [1]

The warmer air, being less dense, will rise to the top of the
room to be cooled. [1]

9c

A convection current is created [ %2 ] which helps @
room efficiently. /
N\ 22 ://

The inside wall of the bedroo shoul b pamieéd whit
White is a poor emitter of radla t heat [1

9di

In 1 hour, total heat egt rlng th béq;\gcm*//
=45x10*+2.3x10
=4.05 x 108

Rateo therma y removed ondltloner

f,@

= x1

9dii

h\.‘b\)

ing the room other than what is

dow-ane oor is kept closed throughout.
ature outside the bedroom remains as stated.

1(D)

10
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QN Suggested Answers Tt
10a Power consumed by the motor 10
= VI
=15x0.36 [1]
=54 W [1]
10b E = Pt
=9x1x60x60 [1] f'
= 32400 J [1] <\ ’,
10ci | When the charging uni W ains supply, an | 3 (D)
h*co 1]. This alter g
ic fi ]. According
gnetic fi ing [1] coil
X produce an
o N
10cii &l 2 (M)
10d 1(S)

2N
ﬂm\argir%ag@)ﬁbuble-insulation [1] or has completely
R
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Either

QN Suggested Answers bTtl| Til
11a From 0 s to 1.0 s: Positive uniform/constant acceleration [1] 10
From 1.0 s to 2.0 s: Negative and non-uniform acceleration
[1]
11b From1.0st02.0s,3.0sto4.0sand 5.0 sto6.
when the boy is cruising) [1]. During these timi
slowing down [1] showing that there is_pre '
forces like friction and air reS|stance Q&sﬂb i
4
11ci | Total displacement
=% x 0.50x5
=1.25m [1 <<
¥ o,
11cii | Acceleration ANV 1 (M)
= (v — u)/t b
=(5- 414\50
R OLC:
11ci&\§% N 3 (D)
[1]
11d The force applied by the boy on the ground. [1] 1(M)
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Or

QN Suggested Answers b Tl | Tl
11a When the temperature of the thermistor decreases, 3 (M) 10
resistance increases.
The voltage across the thermistor increases and gauses
larger current to flow through the solenoid.
The electromagnet becomes strongly W 5
attracts S to close the switch. /
74
11bi | Top of the iron core is N-pole.@\ \\ g
11bii | Iron [1] r@a\wa 2 (E)
It can be magnetised and dema ised ity 1]
= K
11ci | The magneti prevents the user from/direct.contact with | 2 (M)
high voltage o ly:
Hence@v ises e%@@tric shock. [1]
] N\ /A
11cii % o 2 (M)
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2. Answer all questions on the Optical Answer Sheet (OAS).

the OAS

the OAS carefully.

5. The total mark for this paper is 40 marks.

3. Write your name, class and shade your register number in the spaces on
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Section A

Answer ALL the questions in this section.

1 The diameter of a cylindrical pencil is measured using a micrometer screw gauge. A
student initially takes the zero error reading (Diagram A) of the micrometer followed by
the reading of the diameter (Diagram B).

"o B e — 45
(= 5 0 = 40
mm fi— mm | i | T | i :
=R ——35
_ = |45 | :-:: 55
Diagram A Diagram B
What is the actual diameter of the cylindrical pencil?
A 237mm B 2.39mm C 287mm D 289mm

2 The diagram shows a simple pendulum. It swings between A and B. The periods of
oscillation for different lengths of pendulum are recorded in the table below.

length of pendulum / m 0.5 0.6 0.7 0.8
period of oscillation / s 1.429 1.565 1.689 1.805
/ .
; A
/ N
/ \
> ¥
A B
If the length of the pendulum is 0.68 m, what is the approximate time taken for 20
oscillations?
A 163s
B 166s
C 325s
D 333s
Sec 4E Physics P1 Page 2 of 16 USS Prelim 2018
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3 The figure below shows two forces acting at a point Y which are represented by YX
and YZ respectively.

w Y4

X Y

Which option represents a third force that is required to maintain equilibrium?

A
B
C
D

YW
wy
XZ
ZX

4 A ballis thrown vertically upwards from P. It reaches the greatest height at Q and then
falls back to P where it is caught.

Neglecting air resistance, which of the following statements is CORRECT?

A Acceleration at Q is zero.
B The time of rise from P to Q is greater than the time of fall from Q to P.
C The total displacement of the ball is zero.
D The ball experiences a steady decreasing upward force when it rises from P to
Q.
Sec 4E Physics P1 Page 3 of 16 USS Prelim 2018
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5 A car of a total mass of 800 kg is moving along a road at constant speed of 10 m/s. It
suddenly brakes for 8 s before it comes to a stop in front of a traffic light.

Assuming that the braking force and the deceleration of the car are constants, what is
the braking force exerted on the car?

A 80N

B 100N
C 640N
D 1000N

6 A 25 cm3molten copper of density 8.9 g/cm?® is mixed thoroughly with 467 g of molten
tin of density 7.3 g/cm?3 to form a bronze alloy.

What is the average density of the bronze alloy?

A 7.75g/cm?
B 7.92g/cm?
C 8.10g/cm?
D 8.33g/cm?

7 A 100 kg rock is being hung freely on the Moon. When an astronaut pushes the rock
upwards, he will feel that

A therock is easier to be pushed than on the Earth
B the rock is more difficult to be pushed than on the Earth
C the rock requires as much effort to be pushed as on the Earth

D the rock requires no effort to be pushed

8 A 22 N force is applied to push a 6 kg box along a 4 m ramp to reach a height of
0.8 m above its starting position. Assume gravitational field strength, g = 10 N/kg.

What is the work done against friction?

A 32J
B 40J
C 48J
D 88J
Sec 4E Physics P1 Page 4 of 16 USS Prelim 2018
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9 A 50 kg rectangular block of dimensions 2 m x 3 m x 5 m exerts pressure onto a hard
ground. Assume gravitational field strength, g = 10 N/kg.

What is the LEAST pressure that the rectangular block can exert on the ground?

A 8.33Pa
B 16.7 Pa
C 333Pa
D 833Pa

10 The diagrams below show air trapped in two capillary tubes A and B by a small column
of mercury as shown. The length of the mercury column is 10 cm. The atmospheric
pressure is 76 cm Hg.

trapped air I“.1O cm column
[ = ) ||| y__of mercury
L
10 cm column \‘\
of mercury \/ trapped air
capillary tube A capillary tube B

What is the pressure of the trapped air in capillary tubes A and B?

air pressure in air pressure in
capillary tube A capillary tube B
A 76 cm Hg 76 cm Hg
B 76 cm Hg 86 cm Hg
C 86 cm Hg 76 cm Hg
D 86 cm Hg 86 cm Hg

11 A 1 m uniform wooden rule weighing 20 N is being lifted vertically up by a force F at
the 75 cm mark as shown.

0cm & 100cm
mark mark
f z
: 75'cm |
mark
What is the MINIMUM force F required to lift the rule?
A 133N B 266N
C 400N D 800N
Sec 4E Physics P1 Page 5 of 16 USS Prelim 2018
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12 The diagram shows a balancing toy pivoted on a stand. If the toy is tilted slightly, it
does not topple but returns to its original position.
pivot
weight
Where is the position of the centre of gravity of the toy?
A above the pivot
B  below the pivot
C exactly at the pivot
D inside the weight
13 A gas of the same volume as a liquid expands faster when heated?
Which of the following reasons is CORRECT?
A  The gas molecules are bigger.
B The gas molecules expand faster.
C The forces between gas molecules are weaker than those between the liquid
molecules.
D The gas molecules collide more frequently with each other.
14 In the Brownian motion experiment involving smoke particles, heavy particles settle
quickly but very small particles remain suspended for long periods of time.
Which of the following reasons is CORRECT?
A  The air pressure has a greater effect on very small particles.
B Very small particles have low inertia and are easily affected by the
bombardments of the air particles.
C The Earth’s gravitational field does not act on the very small particles.
D The very small smoke particles has the same density as the air.
15 A liquid-in-glass thermometer has a mercury level of 3.0 cm at — 5 °C and a mercury
level of 11.0 cm at 115 °C.
What is the mercury level when the temperature is 105 °C.
A 83cm B 98cm
C 101cm D 103cm
Sec 4E Physics P1 Page 6 of 16 USS Prelim 2018
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16 The thermocouple is able to measure a temperature as high as 2500 °C.
Which of the following reason(s) is/lare CORRECT?
(1) high specific heat capacity
(2) low heat capacity
(3) high melting point

A 1only
B 3only
C 1and2only
D 1and3only

17  Which of the following statements about the vacuum flask is INCORRECT?

A  Heat loss by radiation is minimised by keeping the hot water in a double-walled
container.

B Heat loss is minimised by placing a cork or plastic stopper to close up the neck
of the container.

C The vacuum in the doubled-wall container effectively prevents conduction and
convection.

D The walls of the container are silvered to reduce radiation.

18 Which of the following statement(s) is / are CORRECT?
(1) Electrical conductors are usually good conductors of heat.
(2) Conductors of heat have free electrons to transmit heat quickly.

(3) Electromagnetic waves need electrons to transmit energy.

A 1only

B 1and2only
C 2and3only
D 1,2and 3

19 The specific heat capacity for ice and water is given as 2.1 kJ/kg °C and 4.2 kJ/kg °C
respectively. The specific latent heat of fusion of water is given to be 340 kJ/kg.

What is the total amount of energy needed to raise 1.5 kg of ice from —15 °C to 40 °C?

A 173 kJ
B 346 kJ
C 809kJ
D 28600 kJ
Sec 4E Physics P1 Page 7 of 16 USS Prelim 2018
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20 Evaporation is always accompanied by cooling.
Which of the following reasons is CORRECT?

A
B
Cc
D

The air molecules cool the liquid surface.

The more energetic molecules leave the liquid.

There are fewer molecules left in the liquid.

The escaped molecules returned to the liquid.

21 X-rays, visible light and ultraviolet radiation are all part of the electromagnetic
spectrum.

Which of the following describes the CORRECT order in increasing wavelength?

A
B
C
D

X-rays, visible light and ultraviolet radiation
X-rays, ultraviolet radiation and visible light
visible light, X-rays and ultraviolet radiation

ultraviolet radiation, X-rays and visible light

22 What are the CORRECT changes to the frequency, wavelength and speed of the water
waves when they move from shallow waters to deep waters?

frequency wavelength speed
A increases remains the same increases
B remains the same decreases decreases
C remains the same increases increases
D decreases remains the same decreases

23 An insect makes a sound that is higher than the
normal person.

maximum audible frequency of a

Given that the speed of the sound in air is 300 m/s, which of these wavelengths of the
sound is made by the insect?

A 0.012m
B 0.068m
C 15m
D 68m
Sec 4E Physics P1 Page 8 of 16
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24 In an experiment to measure the speed of sound in air, a girl stands 60 m away from
a wall and claps her hands together to produce a sound. At the instant when she hears
an echo, she claps her hands again. She does this for 50 claps. The total time taken
for 50 claps is 15 s.

Which of these calculations gives the speed of sound in air?

15

A
60X50
60X50
B
15
60X2X50
C
15
60x2x15
D

50

25 Aray of light travels from vacuum into glass.

speed V1

vacuum

glass

speed v2

What is the refractive index of the glass?

sin(p °)/sin(s °)

B sin(g °)/sin(r °)
C wvilv2
D wv2/vs
Sec 4E Physics P1 Page 9 of 16 USS Prelim 2018
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26 A ray of light is incident on one side of a rectangle glass block. The angle of
refraction is 40 ° in the glass. The critical angle for light in glass is 42 °.

Which diagram shows the path of this ray?
A B

40° 40°

40° 40°

A /

27 When the object is placed at 19 cm from the optical centre of a converging lens, the
image formed is real, inverted and magnified. When the object is placed at 21 cm from
the optical centre of the same converging lens, the image formed is real, inverted and
diminished.

What is the focal length of the converging lens?

A 10cm
B 20cm
C 40cm
D cannot be determined

Sec 4E Physics P1 Page 10 of 16 USS Prelim 2018
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28 Two neutral conducting balls X and Y are suspended by insulating threads from the
ceiling as shown. They are separated by a sheet of insulator. X is touched by a rod

which carries positive charges. .
insulator

X Y
Which of the following diagrams best represents the charge distribution on them?

A B
X Y X Y
C D
X Y X Y

29 P, Q,RandS are four identical insulated metal spheres. They are arranged as shown
below. A positively charged rod is brought near to P. Sphere S is earthed momentarily.

If the rod is removed, what would be the charge on spheres R and S?

R S
A positive positive
B positive negative
C negative positive
D negative negative
Sec 4E Physics P1 Page 11 of 16 USS Prelim 2018
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30 The graph below shows the relationships between the potential difference and the
current of four different conductors, W, X, Y and Z.

voltage / V W
A X

= current/A

Which conductor has the highest resistance??

A W
B X
c Y
D Z

31 What is the e.m.f. of the cell in an electrical circuit if it uses 1kJ of energy to send 3A
of current around the circuit for 2 minutes?

A 2.78V
B 6.00V
CcC 167V
D 360V
Sec 4E Physics P1 Page 12 of 16 USS Prelim 2018

www.KiasuExamPaper.com
535



32 The diagram shows a circuit with a potential divider joined in series with a fixed resistor.
6V

8 Q 4 Q
) T
What are the minimum and maximum readings which can be obtained on the
voltmeter?

minimum voltage/ V | maximum voltage/ V

o0 w >
o |& |~

0
0
2
2

33 Three identical filament bulbs are connected to a d.c. supply as shown in the figure
below. Each bulb operates at normal brightness and the ammeter registers a steady
current. Filament in one of the bulbs in the circuit breaks.

o
_/

I Q®

What happens to the ammeter reading and the brightness of the remaining bulbs?

ammeter reading / A brightness/ V
A increases increases
B increases unchanged
C decreases increases
D decreases unchanged
Sec 4E Physics P1 Page 13 of 16 USS Prelim 2018
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34 Some electronic components are connected as shown in the circuit.

"%

!

Which of these circumstances will light up the lamp in the circuit?
A  Circuit placed under a bright light

B  Circuit placed in a dark room
C Onacold day
D Onahotday

35 The figure below shows the connection of a metal-cased electric kettle to the a.c.
mains.

8 A

—1

! L1
A.C.240V

T N AN

— 2.4 KW filament

Which of the following statements about the arrangement is TRUE?
A  The switch should be placed along the neutral wire.

B  The rating of the fuse is too small.

C The fuse should be placed along the neutral wire.

D

The Earth wire should not be connected to the casing.

Sec 4E Physics P1 Page 14 of 16 USS Prelim 2018
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36 End X of a metal rod attracts the N-pole of a compass needle. What does this show
about the rod?

A It could be made of copper but is not permanently magnetised.
B It could be made of copper with a S-pole at X.
C It could be made of steel but is not magnetised.
D It could be made of steel with a N-pole at X.
37 A beam of electrons travels between the poles of a magnet. The beam starts to move
in the direction shown.

electron
 beam

direction of e——LO
movement

Which is the most likely direction of the magnetic field?
A into the paper

B  out of paper

C totheright

D totheleft

38 A 20 Hz signal is displayed on a C.R.O. screen as shown.

What is the setting of the time base of the C.R.0.?

A 20 ms/div
B 25ms/div
C 200 ms/div
D 250 ms/div
Sec 4E Physics P1 Page 15 of 16 USS Prelim 2018
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39 A small coil is connected to a sensitive galvanometer. When the magnet is allowed to
fall towards the coil, the galvanometer needle moves quickly to the right of the zero
position. The magnet moves through the coil.

:
(D

-

How does the galvanometer needle move as the magnet falls away from the coil?
A It does not move.

B It gives a steady reading to the right.

C It moves quickly to the left of the zero position and then returns to zero

D It moves quickly to the right of the zero position and then returns to zero.

40 A pupil sets up a model transformer as shown. It is connected to a 2.5 V d.c. supply.
Both lamps have a voltage of 2.5 V.

10 turns 40 turns
prim\ary coil sec/ondary coll

25V A /
T 25V
lamp P (X) / lamp Q

What does the pupil notice about the lamps?

lamp P lamp Q
A normal brightness not lit
B very bright dim
C dim very bright
D decreases unchanged
***END OF PAPER***
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Section A [50 Marks]

Answer ALL the questions in this section. Write your answers in the spaces provided on the
question paper.

1 In a Singapore F1 night race, a race car driver approaches a S-shaped bend carefully
at the beginning of the race as follows:
(i) The race car approaches the first bend at 100 km/h att =0 s.
(ii) The race car slows down with decreasing deceleration to 40 km/h to navigate the
firstbend fromt=0stillt=4s.
(iii) The race car continues at 40 km/h to navigate the second bend from t = 4 s till
t=8s.
(iv) The race car speeds up along a straight road with increasing acceleration to 200
km/h after the bend fromt=8 s tillt =16 s.
(@) State what is meant by uniform acceleration.
................................................................................................................. [1]
(b) Using the information from (i) to (iv), sketch the speed-time graph of the race car
from t= 0 s till t =16 s. Label your graph. [4]
Sec 4E Physics P2 Page 2 of 17 USS Prelim 2018
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2 Fig. 2.1 below represents a force-time graph of the force applied to a stationary 2 kg
box to push it over a rough surface. The box accelerates uniformly at 0.25 m/s? during
t=0stot=3s. Assume the frictional force is constant throughout the motion of the

box.
force/ N
A
1.0 ,
I
0.5 4 :
|
| I
1
i t i t t = time/ s
0 1 2 3 4 5 6
Fig. 2.1
(@) Calculate the frictional force acting on the 2 kg box.
frictional force = ..., [2]
(b) Determine the acceleration fromt=3stot=6s.
acceleration = ........ccccooeeiiiiiiiiiee, [1]

(c) After 6 seconds, a braking force is being applied to the box to slow it down.
Determine the average braking force applied fromt=6 stostopitatt=8s.

average braking force = ..........ccccciiiiiiiiinnnenn. [3]
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3 Auniform rod PQ of length 100.0 cm and weight 5.0 N is hung as shown in the Fig. 3.1.
Two spring balances, A and B are attached to points P and Q of the rod respectively. A
load of 15.0 N is placed 20.0 cm from the spring balance A.

spring spring

balance A balance B
Pe _ Q'Q
0em 20.0cm 100 cm
mark mark

v
15.0N
Fig. 3.1
(@) On Fig. 3.1, mark and label the position of the weight of the rod. [1]

(b) Taking moments about point Q, calculate the reading on the spring balance A in
order for the rod to balance horizontally.

reading = ....ccoceeeiieeeeieeeeeeeeeeee [2]

(c) Hence or otherwise, determine the reading on the spring balance B in order for the
rod to balance horizontally.

reading = .....ooovviiiieiieee [2]

(d) If the 15.0 N weight is gradually moved along the rod towards point P, while the
rod is being kept in equilibrium.

State and explain the change in the reading of the spring balance B.
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4 Fig. 4.1 shows a type of manometer used to measure the pressure difference between
the pressure exerted by the force of 60 N on a platform area of 0.5 m? and a gas within
a gas vessel. The volume of gas is 0.0122 m3. Given that the density of water is
1000 kg/m?®and the gravitational constant is g = 10 N/Kkg.

e 60 N force
ruler —% platform of
Gas in vessel ] area 0.5 m?
L Em = 60
o L manometer
| 40 |
| 20 |
o —}—water
B A - 5T
-
Fig. 4.1
(@) Labelin Fig. 4.1 with ‘A’ the location with the highest pressure. [1]
(b) Determine the pressure exerted by the force on the platform.
PreSSUre = ..ouiiiiiiiie i eeenenen [1]
(c) Determine the gas pressure exerted by the gas in the vessel.
JAS PreSSUMNe = ... [2]
(d) After the removal of the 60 N force on the platform, the gas expands to a new
volume of 0013 m3.
Assume that the temperature remains constant throughout the expansion of the
gas, determine the new gas pressure exerted by the gas.
NEW gas PreSSUMNe = ....oiiiiiiiiiieieaieeaeenenns [2]
Sec 4E Physics P2 Page 5 of 17 USS Prelim 2018
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5 A teacher demonstrates the sound produced by a loudspeaker by connecting a
microphone to a cathode ray oscilloscope (C.R.O.). The teacher initially obtains the
C.R.O. trace shown in Fig. 5.1. Fig. 5.2 1 division

Fig. 5.1 1 givision = i

11 division

1 division

Y Gain time base
5 V/ division 2 ms/ division

Y shift X shift

The teacher then adjusts the controls to obtain the C.R.O. trace shown in Fig. 5.2.

(@) State and briefly explain the adjustments the teacher make to the controls to obtain
trace on Fig. 5.2.

........................................................................................................ [3]
(b) The time base shown in Fig. 5.2 is set to 2 ms / division.
Determine the frequency emitted by the loudspeaker.
frequency = ..., [2]
(c) The loudspeaker was adjusted to produce louder sound of a lower pitch.
Describe and explain what happens to the trace on the C.R.O. screen.
........................................................................................................ [2]
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6 Fig. 6.1 shows a positively charged rod, an uncharged metal sphere on an insulated

stand and a connection to earth.
uncharged

metal sphere

connection to
charged rod 1 i earth

[— r—

Fig. 6.1

(@) Describe how this apparatus is used to give the metal sphere a negative charge
by induction.

(b) State and explain what happens to the free electrons in the metal sphere during
the charging process.

(c) At the end of the charging process, the metal sphere has a negative charge of
1.2 nC. The charging process took 2.5 s.

Calculate the average current during this time.

current = ... [1]
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7 The Senoko power station generates electrical energy at 30 kV and 12 kA. The
generator in the power station is connected to the primary coil of an ideal transformer.
The transformer changes the voltage before the electrical energy is transmitted across
the country through transmission cables at 450 kV.

power station primary secondary output
30 kV coil coil 450 kV

Fig. 7.1

(@) Explain how the current in the primary coil can produce an output voltage in the
secondary coil.

(b) Calculate the ratio of the number of turns in the primary coil to the number of turns
in the secondary coil.

(c) The total resistance of the transmission cables is 1500 Q and the electrical power
transmitted through the transmission cables is 2.0 x 103 W.

Determine the power loss in the transmission cable.

POWEN 0SS = ..ooviiiiiiiiiiieeee e [2]
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8 Fig. 8.1 is drawn to full scale. An object O is placed in front of a converging lens L. The
lens forms an image of the object O.

_ Fig. 8.1
(@) On Fig. 8.1,
(i) draw two rays from the top of the object to locate the top of image. [2]
(ii) draw and label the image 1. [1]

(b) State how the rays show that the image is virtual.

(c) The object is move slightly away from the converging lens. State two changes that
this will cause to the image.
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Section B [30 Marks]

Answer all questions in this section. Answer only one of the two alternative questions in
Question 11. Write your answers in the spaces provided on the question paper.

9 In an experiment to find out the cooling effect of moving air, 2 kg of water was gently
heated and left to cool. When the water reached a temperature of 40 °C, its temperature
at each minute was measured and recorded for the next 5 min.

In the first run, there was no wind. In the second run, the water was placed in front of a
fan which was switched to low speed. In the third and fourth runs, the fan was
subsequently switched to medium and high speeds respectively. The results of the
experiment are shown in the table below.

Water temperature/ °C
Wind speed 1 min 2 min 3 min 4 min 5 min
No wind 37 35 34 33 32
Low speed 36 34 33 32 31
Medium speed 35 32 30 28 27
High speed 34 30 28 26 25

(a) Explain why the temperatures need to be recorded when there is no wind.

(b) It takes 4200 J of energy to increase or decrease the temperature of 1 kg of water
by 1.0 °C.

Thus, calculate the drop in the temperature and the heat transferred from the 2 kg
of water to the surrounding air over the period of 5 minutes. Record your answers

in the table below. [4]
. Temperature drop Heat transferred
Wind speed over 5 min/ °C from water to air/ J
No wind
Low speed

Medium speed

High speed
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(c) When the fan was switched to high speed, calculate how much more heat is lost
over the 5 minutes period due to the moving air as compared to no wind for 2 kg
of water.

heatlost = ......ccccooviiiiiiiii [1]
(d) Assume the speed of the moving air at high speed is 10 km/h.

Using the information from the experiment, estimate the total heat loss by the water
in an hour if the wind speed is increased to 20 km/h.

heatlost = ......ccccooeiiiiiiii [2]

(e) State whether the heat loss calculated in 9(d) is an overestimate or an
underestimate and briefly explain the reason(s).
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10 Fig. 10.1 shows a blower unit connected to a thermistor and a d.c. power source. The
blower unit has a constant resistance of 480 Q. The resistance of the thermistor is
shown in the graph in Fig. 10.2.

200V
Blower
T unit

Resistance/ Q Fig. 10.1

800 N

\‘\

600 >

400 = -

200 =

0 Temperature / °C
0 10 20 30 40
Fig. 10.2

(@) Use the graph to determine the resistance of the thermistor when the room
temperature is at 20 °C.

(b) Calculate the current through the blower unit when the room temperature is at
30 °C.

current through the blower unit = ..................c.co [2]
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(c) Explain how the speed of the blower unit changes when the room temperature
increases.

(d) The blower unit needs a minimum of potential difference of 120 V to operate.

Determine the minimum room temperature that the blower unit will start to operate.

minimum temperature = ...........ccccceeiiiiienneenn. [2]

(e) Explain how this circuit is suitable in operating an outdoor blower unit for both day
and night operations.
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11 EITHER
Fig. 11.1 shows a coil in a magnetic field. The coil is able to rotate about the axis. The
ends X and Y of the coil is connected directly to a d.c. power supply. The arrows on the
sides of the coil shows the direction of the current in the coil.

Fig. 11.1

(@) On Fig. 11.1, draw arrows to show the directions of the forces acting on both sides
of the caoil. [1]

(b) Describe the motion of the coil until it comes to rest.

Fig. 11.2
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(c) On Fig. 11.2, draw a split ring commutator and brushes connected to X and Y.
Complete the diagram to show an electric circuit using symbols which include a
direct current supply and a switch. [3]

(d) Explain why the coil rotates continuously when the split ring commutator is used.
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11 OR
Fig. 11.3 shows a magnet, two compasses and two nails.

== 90
O

Fig. 11.3

(@) OnFig. 11.3, draw an arrow in each compass to show the direction of the magnetic
field of the magnetic field in two positions. [2]

(b) The magnet causes the nails to become magnetised by induction. Both ends of
each nail becomes magnetic poles.

On Fig. 11.3, mark N or S to both ends of each nail to show the magnetic poles.
[2]
(c) When the magnet is removed, the nails are still magnetised.

Describe a method to test whether the nails are still magnetised when they are
away from the magnet.
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Fig. 11.4 shows a solenoid carrying a current. The current in the solenoid create a
magnetic field. K

arrow showing the
direction of the
current in the

Fig. 11.4

(d) A magnetic field line passes through A and B.

On Fig. 11.4, draw this magnetic field line both inside and outside the solenoid.
Draw an arrow on the line to show the direction of the magnetic field. [2]

(e) State how the pattern of the magnetic field lines inside the solenoid changes when
the strength of the magnetic field increases.

(f) Fig. 11.4 shows a vertical wire KL next to the end of the solenoid. The wire is
connected to a circuit and there is current downwards in the wire, from Kto L. The
current in the solenoid is shown in Fig. 11.4.

Describe how the direction of the force on wire KL can be determined.
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*** End of Paper ***
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Sec 4E Express (Physics) Prelim Exam Marking Scheme 2018

P1 MCQ:
Qn {Ans | Qn [|Ans | Qn |Ans | Qn [|Ans | Qn [Ans | Qn | Ans | Qn | Ans | Qn | Ans
1T 1C | 6 | A|11M| A|16 | B | 21| B |26 | A |3 | A | 36| C
2 | D| 7| A |12 | B |17 | A | 22| C |27 | A | 32| A | 37| A
3/ B| 8 | B|13| C |18 | B (23| A | 28| D | 33| D |38 | B
4 | C| 9| C |14 B |19 | C | 24| C |29 | D |34 | A | 39| C
5| D10 | B |15 | D | 20| B | 25| C | 30| A |3 | B |40 | A
P2 Section A:
1(a) constant rate of change of velocity or constant change of velocit nit time [A1]
1(b)
A
200—+
velocity / (km/h) gtosr[':: ]t
100

2(a)

2(b)

2(c)

3(a)
3(b)

3(c)
3(d)

4(a)
4(b)
4(c)

ime/s

v\. eleration, 0 m/s2 [B1]
= 075 m/s [A1]

5 m/s?
5%2 =0.75 N [A1]

le offmoments about point Q,

icigekwise moments = sum of clockwise moments

. 8m+50Nx0.5m=Fax1m[A1]

Fa=12+2.5 =14.5 N[A1]

20 -14.5 =5.5 N[A1] ecf 3b

The spring force at B will decrease.[A1] Clockwise moment about point P caused by
the 15 N moving towards P decreases with a lesser moment arm. The anti-clockwise
moment produced by the spring force to balance the rod will also decrease. [A1]

Point A is located any where along the base of the tank in figure[A1]
60/0.5 = 120 Pa [A1]

hpg =0.5x 10 x 1000 = 5000 Pa [A1]
Total pressure = 120 + 5000 = 5120 Pa [A1] ecf 4b
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4(d)

5(a)

5(b)

5(c)

6(a)

6(b)

6(c)

7(a)

7(b)

7(c)

8(a)

8(b)
8(c)

P1Vi=P2V2
(5120)(0.0122) = P2 (0.013) [A1]
P2 = 4800 Pa [A1]3sf

Teacher uses Y shift to move the trace 4 divisions from the bottom of screen to the
middle of screen.[A1]

Teacher adjust the Y gain from 10 V/ div to 5 V/div to stretch the wave in the vertical
direction.[A1]

Teacher adjust the time base 4 ms/ div to 2 ms/div to stretch the wave in horizontal
direction. [A1]

period T = 2 division x 2 ms /div =4 ms [A1]

f=1/0.004 = 250 Hz [A1]

The amplitude of the sound on CRO screen will increase. [A1]

The frequency will decrease (less frequent) as pitch lower [A1]

Charge rod brought near to uncharged metal sphere but not touching it. [A1]
The connection to earth is connected to the opposite end of the
then removed. [A1] The charged rod is now removed, the metal
negatively charged. [A1]

The free electrons are initially attracted by the positively.ck
near to the metal sphere. [A1] When the connection t
electrons will move from the earth to the metal sp

the metal sphere. [A1] The metal sphere’remai

Charge =1.2x 10° C, time = 2.5
Q=1t=>1=12x10°/2.5|A

‘m.f. and a current in the

The rays diverge and cannot converge to form an image. [A1]
The image will be larger [A1] The image will shift its position even further away from the
object and the converging lens. [A1]
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Section B
9(a) This is to determine the minimum amount of heat loss/ cooling effect/ change in
temperature when there is no wind. [A1]

9(b)
Temp drop/ °C Heat transferred/ J
8 67200
9 75600
13 109200
15 126000 [A1 per row]

9(c) 126000 — 67200 = 58800 J [A1]

9(d)  Assuming the cooling effect is double for 20 km/h, the amount of heat lost in 5 min =
58800 x 2 = 117 600 due to wind and 117 600 x 12 = 1 411 200Q.dsf@r 1 hour [A1]
67200 x 12 = 806 400 due to no wind. Total heat lost = 1 411 Z @

000 J [A1]

9(e) This is an overestimate as actual heat lost by water is les e moving air might
not be blowing over the water at an even manner and ii€refQo % efficient
cooling system [A1] Can also say that the temperaturesdiifere c water and
environment become less as more cooling takes pla€egthere > rate of cooling is

also greatly reduced.

10(a) 380 Q[A1]
10(b) At 30 °C, thermistor R = 280 Q.
Voltage across thermist
Current=73.7 /280 =

[A1]

0)/(280+480)

S

istance of the thermistor drops
wer unit will have a higher potential
igher speed. [A1]

a potential difference of 80 V across.
0) x 200 = 80

. 0 . o graph, that occurs at 26 °C [A1]
S |s higher, resistance of the thermistor is lower. The potential
is

higher, thereby increasing blower speed.[A1]

10(e) At day
difference a

At night, when t rature is lower and fall below 26°C, the resistance of the thermistor
increases beyond 320 Q and potential difference across it rises above 80 V [A1]. The potential

difference across the blower unit falls below operating voltage of 120 V [A1], blower is not
operating.

11 EITHER
11(a) [A1] /

\ 4
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11(b) The coil rotates in a clockwise direction about its axis[A1] for about a maximum of 90 °.
As the current is not reversed at this juncture, the coil continues to stay in the vertical
position.[A1]

11(c) /7

|

connections (armature link correctly to commutator) [A1]
11(d) The split ring commutator changes the direction of the ¢

carries the coil past the vertical position, the s @:@
brushes on the other side and reverses the curr irec

as the split ring commutator is not in contact with the c
itxin
t

it TA1]

hand rule, there will be a downward for \qn the éQiI ausing the call g about its axis
continuously. [A1] \)
11 OR
(@a&b) N
N £
) -

S

[A1 ea an arrow and line inside and outside]

11(e) The number of magnetic field lines increases and the field lines becomes closer to one
another [A1]

11(f) Using Fleming’s Left hand rule, the direction of the magnetic field (represented by the
index finger) is perpendicular to the current flow (represented by the middle finger) [A1], the
force generated as represented by the thumb is perpendicular to both the direction of the
magnetic field and the current. [A1]
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