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1  The figure shows an oscillating pendulum with its bob moving from P through O
to Q and back to P in a repetitive manner.

If the bob takes 0.8 s to move from P to O, what is the frequency of oscillation

of the pendulum?
A 0313 Hz B 0625Hz
C 125Hz D 320Hz

2 A man is driving along a straight road at constant speed He brakes suddenly
and the car decelerates uniformly until it comes to a stop.

Which of the following distance-time graphs correctly shows the motion of the

car?
A distance/m B distance/m
0 - »lime/s 0 »lime/s
C  distance/m D distance/m
e stimels
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3 The graph shows how the velocity of a pebble projected vertically upwards
from the top of a building varies with time. The pebble reaches the ground in
25s.
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What is the height, h, of the building?
A 188m B 200m C 213m D 313m

4 A rope is being tied to a box of mass 20 kg, What is the tension in the rope
when it is lifting up the box at a constant velocity and when it is lowering the
box also at a constant velocity? (Take g, the gravitational field strength, to be

10 N/kg )
Tension when lifting up the box  Tension when lowering the box
A 100 N 100 N
B 100 N 200N
C 200 N 200 N
D 200 N 100 N
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5 A crate weighing 400 N is being pushed along a horizontal surface with a

constant applied force of 80 N. The figure shows the velocity-time graph of the
crate. (Take g, the gravitational field strength, to be 10 N/kg.)
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What is the resultant force acting on the crate?
A B8N B 72N C BON D 680N

6 A box X full of large granite rocks is weighed. An identical box Y full of small
granite chippings is then weighed.
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Which box weighs more and why?

Heavier box | Reason
Al X P‘thr_e is more air in box X. ]
8 Y | There is less awr inbox Y. s
c \ X | The density of a rock is greater than the density of a
\Ghipping.
D | Y - The density of a chipping is greater than the density
: Lofarock I - e
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T Fig. 1 shows a non-uniform cylindrical rod PQ of mass m kg. The length of the

rod is 1.0 m and its centre of mass is at a distance x cm from end P.

canlre of mass

[
e L Fig. 11a

Fig. 1

Fig. 2 shows the same rod suspended about its midpoint by a string. To keep
the rod horizontal, different masses are hung on the rod,

p Q
[ 1
[——
30 em 40 cm
0.5 kg 1.5kg
Fig. 2

Which of the following are correct vaiues for x and m?

x/cm m/ kg
A 20 1.0
B 30 2.0
c 30 1.0
D 50 20
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8 The figure shows the first step in an experiment to determine the position of the
centre of mass of a thin card.

eard -

thin sinng

What 1s the next step in this experiment?

Measure the mass of the card.
Measure the thickness of the card.
Find the midpoint of PQ.

Hang the card from point R.

oODP

9 A garden hose with a diameter of 2.0 cm is aimed vertically at a horizontal
surface. Water exits the hose at a high speed and exerts a pressure of 5.0
MPa on the surface.

20 zm

What is the force F exerted by the water on the surface?

A 157N B 628N C 1570N D ©B280N
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10 A manometer containing mercury (Hg) is used to measure the pressure of a
gas supply.

e

I —
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20 em, L I.‘.lﬂ cm
B - 1
Lo g

MEercury

What is the pressure of the gas?

10 ecm Hg more than atmospheric pressure
12 cm Hg more than atmospheric pressure
8 cm Hg less than atmospheric pressure
20 cm Hg less than atmospheric pressure

oOm>»

11 An arrow is shot upwards and reaches its maximum height in @ much longer
time than expected due to strong winds.

| -

Which one of the foilowing correctly states the energy changes taking place as
the arrow moves towards its maximum height?

- -

~ Gravitational \ Kinetic energy E, +E.
| potential energy | (E)
| L") [, , |
A  Decreases | Increases | Remains unchanged |
]i‘_ ~ Increases , Decreases ! Decreases b
| € | increases | Decreases ~ Remains unchangeg_g‘
. D Decreases | Increases | Decreases
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12 A 10 m long steel ramp is inclined against a concrete block. A man standing on
top of the concrete block pulls a 20 kg box from the base of the ramp up along

it at constant velocity. He exerts a constant force of 300 N on the box over the
entire length of the ramp

: AT RR A VR,

What is the amount of energy dssipated due to friction? (Take g, the
gravitational fieid strength, to be 10 N/kg.)

A 400J B 2600J C 30004 D 3400J

13 A sealed metal container which contains a gas is heated. Which of the
following statement is correct?

. A The gas molecules gain kinetic energy but not the molecules of the
metal container.

B The gas molecules gain kinetic energy but the molecuies of the metal
container gain potential energy.

C Both the gas molecules and the molecules of the metal container gain
potential energy.

D

Both the gas molecules and the molecules of the metal container gain
kinetic energy.

14 At a depth of 10 m, water exerts a pressure equal to that of the atmospheric
pressure. A 40 cm’ air bubble is released from the bottom of a pond. The
volume of the bubble when it reaches the surface is 25 ecm®.

What is the depth of the pond? Assume the temperature of the bubble is

constant.
A 100m B 255m C 5255m D 625m
Mgee Ann Secondary School S059 Preiiminary Examination 2017
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15 The conduction of thermal energy in liquids i1s siower than that in solids. Why is
this so?

A The separation distance between adjacent molecules in a liquid is
larger than that in a solid.

Liquids generally have higher densities than solids.

The speed of molecules moving in a liquid is slower than that in a soiid
Liquid molecules are larger in size than solid molecules

OoOm

16  Four bars, all exactly the same size, are placed with one end in bellrng water.
The time taken for the temperature of the other end to increase by 2 °C are
measured for each bar.

Material of bar Time for 2°C rise /' s
| Aluminium 10
Copper 5
Cork B 800
. Styrofoam 1200

To make a large metal tank with the least heat loss, which materials should be
used for the tank and its insulation?

Tank Insulation
A Aluminium Cork
B Aluminium Styrofoam
C Copper Cork
D Copper Styrofoam

17  When junction X and junction Y of the thermocouple shown below are
immersed in pure mealting ice and steam respectively, the e.m.f. reading is 6.5

-1

i e
— _-‘-'_-"-‘-_‘_“_

J Fig. 19 Y

Junction X is then immersed in a liquid of temperature T and junction Y is
immersed in water kept at a temperature of 50 °C. The new e mf. reading
obtained is -6.9 mV. What is the temperature, T, of the liquid?

144 °C D 156°C

A -562°C B 900°C c
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18 Four unknown liquids, A, B, C and D are heated with an electrical heater for the
same amount of time. None of the liquids reached boiling point during this time.

Assuming there is no heat loss to the surroundings, which liquid has the lowest

specific heat capacity?
Mass of liquid / kg Temperature rise / °C
A 1.0 10
B 15 20
C 20 16
D 2.0 18

19 An 80 W heater is placed in a 2 0 kg block of ice. Assuming all the energy
supplied by the heater is used in melting the ice, what is the time taken, in
seconds, to melt the block of ice completely? The specific latent heat of fusion
ofice is 3.36 x 10° J kg™,

A  336x10° B 80x20
80 x 2.0 336 x 10°
c 80 D 336x10°x20
336x10°x20 80

20 A straight vibrating object produces water waves in a rippie tank.

1

If the wavefront at position M takes 2.0 s to travel to position N, what are the
speed and frequency of the waves?

M 12 cm

Speed / cms™ Frequency / Hz
A 6.0 25
B 6.0 3.0
C 12 25
D 7.2 30
Mgee Ann Secondary Schoal 5059 Preluminary Examination 2017
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21 The figure shows a transverse wave of frequency 2 Hz with particie P at a
particular instant.

direction of wave

-

What is the displacement of the particle P from its current position 0.125 s
later?

A 0125m B 02m C 025m D 04m

22 Eight students are standing in a straight line 0.5 m in front of 3 mirror. The
students are spaced 0.3 m apart from each other. Student B is standing directly
in front of the edge of the mirror.

N

E 0.5m
[ ] L ] a L] L] ET L] T

> ~+

L 0am

How many students, including himself, will the first student, A, be able to see in
the mirror?

A 3 B 5 C 6 D 8

23 A ray of light travelling in an optical medium hits the medium-air boundary and
reflected internally.

e s it My
[ff\ medilm

Py \
/N

Which of the following can be the refractive index of the medium in which the
light is travelling?

A 13 B 15 c 20 D 24
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24 The figure shows three parallel rays of light focused by a converging lens to a
single point P.

Which one of the following correctly shows how the point of focus, P, will shift
when the principal axis of the lens is rotated by an angle © about its optical

centre, O?
A B
. C D

25 Which one of the following values can possibly be the wavelength of X-rays
given that the wavelength of red light s 700 nm?

A 5x10°m B 5x10°m C 5x10'm D 5x10"m
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26 A boy stands between two vertical cliffs, X and Y. When he claps his hands.

the echoes that he hears from clifis X and Y are at a time interval of 2.42 s
apart.

: chif Yy

.

1000 m
H.z then moves 100 m towards cliff Y and claps his hands again. What is the

nevv time interval between the echoes?

A 026s B 121s C 242s D 363s

27 A tuning fork, X, produces a sound wave with a frequency of 1000 Hz while
another tuning fork, Y, produces a sound of frequency 500 Hz.

Which one of the following correctly describes the speed and pitch of the sound
produced by tuning fork Y in companson with that of tuning fork X7

Tuning fork Y

Speed of sound Pitch
A Different Lower
B Different Higher
c Same Lower
D Same Higher
Ngee Ann Secondary School
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28 The figure shows a Van de Graaf generator being used together with a
discharge ball to produce sparks. When the metal dome accumulates enough

negative charges, sparks are produced between the metal dome and the metal
discharge ball.

. metal discharge ball
metal dome

—— copper rod
bell —

insulated stand

If a charge of 1.6 x 10° C flows in 1 2 ms, what are the size and direction of
current flow?

Size- of current Direction of current
A 1.33x10°A From discharge ball to dome
B 1.33x 107 A From dome to discharge ball
c 192x10° A From discharge ball to dome
D 1.92 x 107 A From dome to discharge ball

29 A wire of resistance R is connected to a battery of em.f V and represented by
the resistor in the: figure

R
]‘.—__ { e = —

! \
J

L- N _in| —

The wire is then replaced with another of the same material but twice the
length and twice the cross-sectional area. What is the current fiowing in the
circuit when it is connected to the new wire?

AV BV c v D 2V
4R 2R R R
Mgee Ann Sacondary School 5058 Prelinminary Examination 2017
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30 The figure shows four identical resistors connected to a cell of e.m f. £

10708

If the reading on the voltmeter is 2.0V, whatisthe em.f £7

A 20V B 60V cC 8ov D 100V

31  Two identical bulbs, L+ and Lz, and a piece of bare copper rod PQ are
connected in a circuit. One end of L; is connected to a crocadile clip Z which is
initially clipped at the midpoint of PQ

| —

o Q

What will happen to the brightness of both lamps when Z is shifted towards Q7

Brightness of L, Brightness of L;
A Increases Increases
B Increases Decreases
Cc Decreases Increases
D Decreases Decreases
Ngae Ann Secontary School 5058 Prenminary Examination 2017
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32 The circuit shows a potential divider which consists of a 20 k) fixed resistor
and a light-dependent resistor (LDR). The potential divider is used to switch on

a lamp when it gets dark. The potential difference across XY is 0.60 V when
the lamp is switched on.

ERSE

—aY

What is the resistance of the LOR when the lamp is switched on?

A 18kQ B 22k0 C 160kQ D 180kQ

33 An electrical appliance with three wires, X, Y and Z, is connected to a 240 V

a.c. mains. The current and potential of each of the wires when the appliance is
working correctly are given in the fable below.

Current/ A Voltage IV
Wire X 3.5 0
Wire Y 0 0
Wire Z 3.5 240

Based on the table, which of the following correctly identifies the three wires?

Wire X Wire Y Wire Z
A Live Neutral Earth
B8 Neutral Live Earth
C Live Earth MNeutrai
D Neutral Earth Live

The following electnical devices are operated from the same voltage supply at
the stated duration. Which one of the devices is the least costly to operate?

Power rating of device Duration of usage

A 50 kW 50s
B 200W 20 min
C JOW 2h
D 15W 0.5 cay

Ngee Ann Secondary Schoo! 5059 Prehiminary Examination 2017

99Tutors.SG | Page 15



Free Tuition Listing @ 99Tutors.SG

17

35 Two soft iron blocks, P and Q, are placed at both ends of a bar magnet. The
poles of the bar magnet are not labelled. A compass is placed next lo the
magnet and points in the direction as shown in the figure

v

| e

[=]

Which one of the following diagrams correctly shows the poles induced on P
and Q7

Block P Block Q
A
S N S N
B
N S N S
¢ [
S N I N S
o
N S S N
Ngee Ann Secondary School 5059 Preliminary Examination 2017
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36 A length of wire connected to a battery is wound around an iron nail. A magnet
which is suspended by a thread is placed near the iron nail.

T

—.—

S __N g

|

__ml,_,__
What will happen to the magnet?

The magnet moves away from the nail.

The magnet moves towards the nail.

The magnet swings towards t¢ and away from the nail.
The magnet does not move.

ooom>»

37 A straight wire, carrying a current of 2 A, is placed between two solenoids, P
and Q.

O | (O
| Jea ST

What will happen to the wire when both solenocids are switched on?

‘ 4
—

A It will move out of the plane of the paper.
B It will move into the plane of the paper.
C It will move towards solenoid P.
D It will move towards solenoid Q.
Ngee Ann Secondary School 5059 Preliminary Examination 2017
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38 The diagram shows a beam of electrons entering a magnetic field.

iagnehe field
clecuon beam inta page
* x Pk

4 * X x

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

A Into the paper
8 Out of the paper
C Towards the bottom of the paper
D Towards the top of the paper
Ngea Ann Secondary School 5059 Preliminary Exammation 2017
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39 A bar magnet is dropped vertically through a coil of wire. The ends of the coil
are attached to an electronic sensor which displays the induced current in the

form of a current-time graph on the monitor. The magnet takes T seconds to
reach the table top.

coll of wire
retorl stand

lable
AR

Which of the following graphs best displays the variation of the induced current
I with time t7?

Ia B P

hm A
RVAVAVIRCR
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40 The output voltage-time graph of an a ¢ generator is shown in Fig. 1
oulput voltage/V
r

|

Vs

1 —
lime/s

¥

|
1

Fig. 1

The output voltage can be changed by the foliowing ways:
(1) Increase the frequency of rotation of the coil.
(i) Increase the number of turns of the coil.
(i) Increase the strength of the magnet

Which of the following ways are possible to obtain the output voltage shown in

Fig. 27
oulput voltage/V
2V
t:ne.fs
2V,
1
Fig. 2
A (i) and (ii) B (i) and (iii)
C (i) and (iii) D (i), (ii) and (iii)

DA OB 0B ;uo*‘ﬁ;*dgfna;b o s p 36) 8

NC AC )b DD yp c nyp )P
DA Ho w)o WD ;-5} D ,u A R) 38) C
§C Q< we M0 H4B 3 c H 37) B
YR 10)A 1s)P »RA 39D )0 )R 40)c
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Section A
[50 marks]

Answer all the questions in the spaces provided.

1 An athlete of mass 56 kg stands on a trampoline as shown in Fig 1.1.

Fig. 1.1

(@) The surface of the trampoline is stretched. State the form of energy
stored in the stretched surface of the trampoline.

[1]
(b) The stretched surface of the trampoline pushes the athlete vertically

upwards. The velocity of the athlete is 5.0 ms™"’ at the moment she
loses contact with the surface.

(i) Calculate the energy stored in the stretched surface of the
trampoline.

Energy stored = .......... (1]

(i) Determine the maximum height reached by the athlete. Ignore
air resistance.

Height= . ................ [2]
99Tutors.SG | Page 21
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(c) On Fig 1.2, skelch the velocity-time graph for the upwards motion of
the athlete,

(1) without air resistance and
(2) with air resistance.

Label the graphs (1) and (2) respectively.

velocity

&

time

k

Fig 1.2

2 A sky-diver jumps from a stationary balloon. Fig 2.1 shows the two forces,
X and Y acling on the sky-diver. The mass of the sky-diver is 70 kg

Fig 2.1

(a) (i) Name the forces X and Y.

99Tutors.SG | Page 22
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(i)  Using ideas of forces, explain why the initial acceleration of the For
sky-diver is 10 ms 2. Examirier's
Use
e 1
(b) The sky-diver initially accelerates upwards at the moment he opened
his parachute. Explain why the sky-diver accelerates upwards.
(c) Fig 2.2 shows how the force X on the sky-diver vanes over time.
T XIN
i
'
I
;
. , limeis 1
t
Fig 2.2
(i) Calculate the magnitude of X at time t. Explain your answer.
(ii)  Another sky-diver using an identical parachute takes longer
than time t to reach terminal velocity. State one possible
reason for this.
(1]

Ngee Ann Secondary School 99Tutors.SG | Page 23 5059 Preliminary Examination 2017
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3 A gymnast balances herself on a beam as shown in Fig 3.1. The beam is For
uniform with 80 kg mass. Examiner's
Use
=4
Fig 3.1

(@) (i) ©On Fig 3.1, mark the centre of gravity (cg) of the gymnast with
a cross (X). [1]

(i)  Explain the type of equilibrium shown by the gymnast in Fig
31

(1]

(b) Fig 3.2 shows the gymnast in another position on the beam. The
mass of the gymnasl is 50 kg.

— T2m ————s

60 cm 60 cm
i « >
| ]
— 10m >
support Q support P
Fig 3.2

Ngee Ann Secondary School 99Tutors.SG | Page 24 s5ps59 Preliminary Examination 2017
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(i) Determine the force exerted by support Q on the beam. | For
| Examiner's
Lse

Force= .............. [2]

(i) Without further calculation, explain briefly how the force
exerted by support P on the beam changes when the gymnast
moves towards support P. !

[2]

4 A curved metal mirror focuses the heat energy from the Sun on to a small
tank containing water. The area of the mirror is 1.2 m* The energy needed
to raise the temperature of 1 kg of water by 1°C is 4200 J.

(a) Assuming that the average amount of energy received from the Sun
at the mirror per square melre per second is 500 J, calculate the
minimum time taken to raise the temperature of 4 kg of water from
20°C to 100°C.

Timetaken=................... [2]

Ngee Ann Secendary School 99Tutors.SG | Page 25 5058 Preliminary Examination 2017
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(b) Only some of the energy incident on the mirror actually reaches the
water. Sugges! the reason for this.

(c) Fig 4.1 illustrates how the temperature of the water changes when
the mirror is used.

N

A
temperature/°C
20 g
Fig 4.1

Explain why the temperature of water

(iy changes slowly in AB and

(ii) remains constantin BC.

(d) Explain why the temperature of the water rises to 100°C whereas the
surface of the mirror remains quite cool.

99Tutors.SG | Page 26
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5 A round-bottomed flask is connected to a mercury manomeler. The air
inside the flask is warm. The arrangement is shown in Fig 5.1.

|
P ‘\_‘ i

Fig 5.1

(a) Taking atmospheric pressure to be 760 mm of mercury, calculate the
pressure of the air inside the flask. Express your answer in Pascal.
(density of mercury is 13600 kgm™)

Pressureofair=.......................

(b) The air inside the flask cools. State and explain what happens to the
height h of the mercury.

[2]

[2]

For
Examiner's
Lze
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& The wavelength of four electromagnetic waves including infrared waves is For
given in Fig 6.1. Examiner's
Lise
Type of Wave i Wavelength
Infrared wave 0.18 mm
A 0.5 pm
B 10 cm
C | 1100 m
Fig 6.1

(a) Which of the waves, A, B or C is visible light?
(b) A TV station broadcasts its programmes at 5 x 10° kHz.
(i) Name the electromagnetic wave used for TV broadcast.

1]

(ii) Calculate the wavelength of the wave.

Wavelength= ... .............. [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]

Ngee Ann Secondary School 99Tutors.SG | Page 28 5059 Preliminary Examination 2017
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7 (a) Fig 7.1 shows a bar magnet.

Fig7.1

Draw on Fig 7.1 to show the pattern and direction of magnetic field
lines around the magnet.

(b) Fig 7.2 shows a student's design for a simple wind speed gauge.

Plest i Cag

Waooden Support

Iron nail

o (G .

& woitreeter

Fig7.2

(i) Explain why the wind causes an a.c. electromotive force to be
generated.

(i) The gauge is not sensitive enough to measure light winds.
Suggest one way that the design can be modified to make the
gauge more sensitive.

[11

[3]

1]

For
Examiner's
Use
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8 Fig 8.1 shows the path of a ray of light through a right-angled prism.

A
Light ray 45°
-2 E
Ray P u 90° F C
B
Y \
Fig 8.1

(a) Explain what occurs at point E where the light ray splits into F and C.

(b) On Fig 8.1,
(i) mark and label the critical angle (c), for the prism. (1]
(ii) complete the path for Ray P. [1]
(c) Determine the speed of the light ray at point F.
s s N SRR S .|

99Tutors.SG | Page 30
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9 A small drop of oil placed between two charged plates experiences a force For
F as shown in Fig 9.1. Examinei's
Use
|— r
=
..l.._ O_’ -
Fig 9.1

(a) Suggest and explain the type of charge carried by the drop of oil.

(2]
(b) Fig 9.2 shows the actual path taken by the drop of oil in between the
plates.
oil droo
F
S o |
direction of molion I
Fig 9.2 '
Explain why the oil moved in the direction shown.
(2]

End of Section A
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Section B
[30 marks]

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

10 Fig. 10.1 shows part of the heating circuit of a domestic shower. Eif
Examiner's
Use
insulated wire _
water pipe
240V /
supply |
Ikt A Outlet B
coled waer 14 °C —_— s Jeeir— —— hot waltr 40

insulated heating element
E———

Fig. 10.1

Cold water continuously enters the pipe at inlet A and hot water
continuously exits through outlet B. The entire insulated heater is
immersed inside the water,

The following data are provided:

Temperature at inlet A = 14 °C

Temperature at inlet B = 40 °C

Specific heat capacity of water = 4.2 x 10° J kg™’ °C”’
Operating voltage of heater = 240 vV

Power rating of heater = 7.2 kw

(@) Explain how heal is transferred from the heating element to the
water
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From the given information, determine the rate at which the mass
of the water flows through the pipe.

Rate of mass of water= .. ... .. ... ..

Suggest one reason why your answer in (b) is only an estimate.

Calculate the current flowing in the heating element when it is
operating at 7.2 kW.

Current= .. ... ... ..

Explain why the initial current in the heating element is greater than
the current calculated in (d) when the shower unit is switched on

In some countries, shower units are operaled from a 110 V supply.
Suggest one disadvantage of using a 110 V supply for the same
domestic purposes.

(2]

[1]

[2]

2

(1]

For
Examiner's
Use
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11 Fig 11.1 shows sound waves in air from different sources. For
Examiner's
Source A Source B Source C Source D Use
I*' = “"'H T"I I‘(— e —————— &= —--—H

|-l— 28 crv—pla-- 2.8 m—-—h+u——z-a. erm—m]

Fig 11.1

(i) Which two sound waves have the same pitch? Explain your
answer.

[2]
(i) The speed of sound in air is approximately 330 ms".

Determine the frequency of the sound wave produced by
source A

Frequency= ... ........... [2]

(ili) Suggest and explain whether the sound produced by source
A is suitable for medical use.

(2]
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(b) A fisherman sends sonar waves from the base of the boal o a
shoal of fish underneath it. The emitted signal and its reflected
signal from the fishes are displayed on the screen of the
oscilloscope in Fig 11.2,

1em
b

$icm

Transmitted signal _| Reflected

% l _-_,.r"i signal
F

Time base: 1cm=80ms

Fig 11.2

(i} Given that the speed of sound in water is 1500 ms™', calculate
the distance between the shoal of fish and the boat.

Distance= . . ... [2]
(i) The shoal of fish swims closer to the boat. State two changes

the fisherman might observe in the trace displayed on the
oscilloscope screen.

For
Examiners
Use
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12 EITHER

(a) Fig 12.1 shows a magnetic relay used to operate the switch of a

machine in a factory.
' 250 Va.c.

PG [ RSN @

PivotbarS— 1L~
| L
>
4
\\\ "_‘—>
{“—*;

Fig 12.1

(a) Explain how the magnetic relay works when the temperature
around the thermistor decreases.

(b) (i) InFig12.1, indicate the N-pole of the electromagnet.

(i) Suggest a suitable material for the pivot bar S. Give a reason
for your choice.

[3]
[1]

[2]

For
Examiner's
Use
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(iy By referring to Fig 12.1, explain clearly the advaniage of FoP
using a magnetic relay to operate the machine. E"al'}::e‘s
2]
(ii) The machine operates at '240 V, 1.5 A’ and runs 12 hours
daily. Calculate the cost of operating the machine per day.
(cost of electricity per unit is 15 cents)
Cost = asuiaaias [
Fig 12.1 shows a small step-down transformer used in the charger
for an electric screwdriver. There are 3200 turns on the primary coil
(Ng).
Input Voltage = Output Voltage
=240Vac. ' — =15Vac.
R =
Fig 12.1
(i) Calculate the number of turns on the transformer's secondary
coil (Ns). (Assume transformer is ideal)
| TSR PSR AES - |
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(ii) Explain clearly the effect of using thin wires in the secondary For

coils of the transformer, ExalTiner's
S8

(b) The plug of the eleciric screwdriver is opened and the wiring of the
plug is shown in Fig 12.2.

Fig 12.2

(i) Explain what is wrong with the wiring for the plug.

[1]
(i1} Explain the danger this wiring would pose.
[2]
(c) (i) The wiring of the plug is corrected and the electrical
screwdriver is used. The power of the electrical screwdriver is
65 W.
Determine the operating current of the screwdriver.
Current= ........... 1]
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(i) A 13 Afuse is used in the plug Explain the disadvantage of For
using the fuse. Examiner's
Use
[2]
-— END OF PAPER -—-
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- Physics 5059 Paper 2

arking S-heme

Section A (50 marks)

Qn Answer Marks
1(a) Elastic Potential Energy (EPE) B Al
(b)) EPE = gain in KE= % mv®

EPE = % (56)(5)° C1
EPE =700J - - Al
(ii) Gain in GPE = Loss in KE
mgh = 700 C1
h=700/(56 x 10)
h=125m - A1
(c) Note
* 2 lower than 1 A
* 2 reaches 0 m/s faster than 1 Al
velocity
1
2
, lime
I 7m
2(a)(i) | X- Air resistance, Y — Weight (or Gravitational Force) A1l
(i} Air resistance is negligible in the beginning hence the sky-diver B1
undergoes free fall.
(b Air resislance is greater than his weight B1
An upward resultant force causes him to accelerate upwards. B1
{c)(i} Magnitude of X = 700 N Al
Al t, sky-diver reaches terminal velocity (where force X = force B1
Y) N
({D)] The sky-diver has a greater weight. (do not accept mass) Al
6m
3(a)i) " cross marked lo indicate c.g. of the gymnast MUST be directly
above her hand. Al

Mgee Ann Secondary School
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[ (i) The gymnast is in unstable equilibrium because she will Al
turn/topple when she moves slightly, lowering her c.g.

* basically students need o give definition of unstable
equilibrium

{b){1) Taking moments about P,

sum of ¢m = sum of acm

(Fox 8.8)=(500x6.6)+ (B00 x 4. 4)

8.8Fq = 3300 + 3250 = 6820 c1
| Fe=775N Al
(1) | Taking momenis about Q, clockwise moment increases. B1
| To maintain equilibrium anticlockwise- moment and hence F. B1
! increases,
6m
4(a) Energy refiected by mirror = Thermal energy gained by water
Pt = mc(8 - 6)
500(1.2)t = 4(4200)(100 — 20) c1
600t = 1344000
1= 2240 s (37.3 min) I .\ _
(k) The thermal energy is absorbed by the container or some thermal A1
L energy is absorbed by the rirror. B
(e} At higher temperatures, water loses more thermal energy to the B1
. surroundings which leads to smaller temperature rise. | -
(i) Water reaches its boiling point and boiling occurs at constant Bi
temperature. B
(d) Most of thermal energy incident on the container of waler is B1 |
absorbed. '
The amount of thermal energy absorbed by the reflector is B1
| lesser than the amount of thermal energy reflected by it. N
| im
S(a) Pa=Py+ PR
| P, = (0.76 + 0.024)(13600)(10) c1
- | Po= 1.07 x 10° Pa - .
(b) | KE of the air molecules decreases when its temperature drops. B1
The air molecule exerts less pressure on the liquid making h B1
shorter.
4m
6(a) A B1
{b){i) Radio waves _ B1
(i) g Y 5% 10" C1
J sx10f
A=60m Al
{c) x-rays are absorbed by the atmosphere B1
5m
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7(a)
Bar Magnet E1
L T
* mark is only awarded if both pattern and direction of field is
~| correct.

{b){(1) Wind causes the magnet to rotate with the spindie. B1
Magnetic flux from alternating poles (of magnet) constantly B1
link/cut the coils.

Change in direction of flux linking the coils induces a.c. B1
electromotive force.

{ii) Increase the number of coils / use slronger magnet. B1i

5m

Tla) Angle of incidence (i) at E is equal 1o critical angle (c) of the prism. B1
Part of the light is reflected into the prism while the rest B1
refracted along the prism.

(b)) * to complete ray P

(b)) (i} rays with arrows to indicate direction B
(i) normal lines are drawn B1

i

(€} c_ 1 . f
v sinc
V=g xS5INC
v=3x10"xsin 45 &
v=212x10%m/s Al

6m
9a) The cil is positively-charged. B1
It experiences a resultant force in the direclion of the negatively- Al

charged plate.

(b) Weight of oil acls vertically downwards on il . B1
The force F and its weight produce resultant force in the B1
direction of motion.

i 4m
Total for Section A 50 marks
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Section B (30m)
10(a) Heal is transferred to the water from the healing element by B1
conduction.
The water molecules gained thermal energy when they
knock/get in contact wilh the heating element as they move B1
around the heating element. 5
(b) Let m = mass of water flowing through the pipe in t s
Q=mcAB
Pt=mcaAB
7200 x t = m x 4200 x (40 — 14) [C1 including formula) C1
L mit = 0.0659 kg / s- M
{c) Some heat is lost to the surroundings. B1
(d) | = PV = 7200/240 c1
1=30A Al
(e) Initially the heater has lower resistance since it is cooler. M1
Since | = VIR and V is constant, the initial current is grealer. Al
(f) To obtain the same power output using a smaller voltage supply, B1
a larger current is generated which may lead to over-heating of
the wires.
B 10m
11(a)(i) | Wave A and Wave B. A1l
Bolh waves have the same period which means they have same B1
- pitch (frequency).
(i) fou v 330 c1
A 0.028
f=1.18x10"H= A1
(iii) Ultrasound is used for medical purpose. B1
Since the frequency is lower than the frequency of ultrasound B1
(2.00 x 107 Hz), the sound wave cannot be used for medical
i purpose. L i | _
H{3110] Time taken = 6 x 0.008s = 0.048s Al
v = 2dit
d=vi/2 = (1500 x D.048)/2
d=36m - - At
{b){it) (1) the reflected signal has higher amplitude Al
(2) distance between the incident signal and reflected signal is Al
| shorter. |
- _ 10m
12 Either _
(a) When temperature (of thermistor) decreases. its resistance B1
increases.
The voltage across the thermistor increases and causes a larger B1
current {o flow through solenoid.
The eleclromagnet becomes strongly magnetized and attracts B1
S 1o close the switch.
(b){(i} Top of iron core is N-pole. ] Al
(i) Iron M1
It can be magnetised and demagnetised quickly. Al
(c)(i) The relay prevents the user from direct contact with high B1
voltage of power supply.
Hence it prevents/minimize the risk of electric shock. B1
(ii) Total energy used = (1,5 x 240 x 12)/1000 = 4.32 kWh C1
Cost = 15 cenls x 4.32 = 64.8 cents Al
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- Tom
12 Or
(a) P ¥V, xN,
i VP
Ny = 15x3200 Cc1
240
N, =200
< Al
' (i)RY) Secondary current will increase for a slep-down transformer. B1
T?in wires have higher resistance and will heat up quickly B1
- (FRt). _ o
(b)(i) The earth and live wires are switched. A1
{ii) The chassis of the appliance becomes live. M1
The user will get an electric shock when he is in contact with Al
_ the appliance. = e
()i I=Ph
I = 65/15 = 4.33A Al
{ii) The fuse cannot protect the appliance. B1
In case of a fault, excessive current will damage the appliance B1
before causing the fuse to meit.
. 10m
The End
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1 A manufacturer needs (o measure accurately the dimensions aof a wooden floor tile, The
approximate dimensions of the tile are shown.

length 0.4m
-'-L' thickness 0.003m

1\|

width 0.08m
Which instruments measure each of these dimensions accurately?

length thickness width
A metre rule micrometer vernier calipers
B metre rule vemier calipers micrameler
c micrometer metre rule vernier calipers
D vemnier calipers micrometer metre nile

2 A 50qg bob takes 0.25 s to move from point P to point Q.

If the 50 g bob is replaced by a 100 g bob, what is the frequency of the oscillation?

A 0.50 Hz B 1.00Hz C 200Hz D 4.00 Hz

3 The diagram shows the distance-time graph of a car.

L
distance

0 e
0 fime

The car is travelling along a straight road up a hill,

Which quanlity for the car is constan! and greater than zero?

A acceleration

B resultant force

C  kinetic energy

D gravitational potlential energy

Page 2
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4 An object Is thrown with velocity 5.2 ms™' vertically upwards on the Moon, The acceleration

5

due to gravity on the Moon is 1.62 ms™>,
Whiat is the time laken for the object to return to its starting polm?
A 255 B 32s C 45s D B4s

A trolley is acled on by three forces P, Q and R in magnitude and direction as shown in the
diagram. A single force F could balance these forces.

—

What should be the magnitude of F?

A Q B R C Q+R D 2Q

A block on a rough horizontal table is acted on by two horizontal forces of magnitudes 10 N
and 2 N as shown in the diagram. The block remains at rest on the table,

m ] e
T
| ! .['_"'-'ti.- 'I'll" il

What is the resultant force acting on the block if the force of magnitude 10 N is removed?

A ON B 2N C &N D BN

A piece of uniform card is suspended freely from a horizontal pin.

ﬁK*pin
i

Which point is its centre of mass?

FPage 3
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10

11

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 in the diagram.

A

-

Whal is the density of the remaining portion?
A 25 kg/m® B 547 kg/m?® C B25 kg/m? D 714 kg/m?
A spindle is attached at one end lo the centre of a lever 1.20 m long and al its other end lo

the centre of a disc of radius 0.20 m. A cord is wrapped round the disc, passes over a pullsy
and is attached to a 900 N weight,

““‘--..__ 1.2'] m
spindle
disc— g

What is the minimum force F. applied to each end of the lever, that could lift the weight?

A 75N B 150N C 300N D BE0N

A body of mass 2.0 kg falls from rest. At a point 5.0 m above the level of the ground, its
speed is B.Oms™".

It the body does not rebound, what is the amount of energy converted to thermal and sound
enargy on impact?

A 204 B 64J C 1004 D 1644

The pressure of the gas supply in the laboratory is measured using a manometer.

Which distance gives the pressure of the gas above aimospheric pressura?

aimospheric pressure gas pressure
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12 Five blocks have the same mass but different base areas. They all rest on a horizontal
table,

A graph is plotted to show the relationship between the pressure exerted on the table and
the base area of the block.

Which graph shows this relationship?

A B c D
[ pressura [ prassura [ prassura pressure
0 area 0 area 0 area 0 area

13 The diagram shows the inside of a refrigerator.
cooling ~— [ S |
it
i Fazd b

PoPey:a

© o[l

When the refrigerator is first switched on, what happens 1o the air near the cooling unit?

the particles of this air the density of this air
A become smaller decreases
B become smaller increases
c move closer together decreases
D move closer together increases

14 A faulty thermomeler reads 10 *C and 90 °C when placed in melting ice and steam
respactively.

If this thermometer is uniformly graduated, what is the true temperature when the
thermometer reads 40 "C?

A 275*C B 320'C c 375°C D 42p0°C

Page 5

99Tutors.SG | Page 48



Free Tuition Listing @ 99Tutors.SG

Nan Hua High School
Preliminary Examination 2017 Physics 50587

15 The lemperature of water from Tap A and Tap B is 25 °C and 75 °C respectively.

If a mixture of waler al 40 °C s required, what is the ratio of the mass of water from Tap A
to that of water from Tap B? Assume no heat is lost ta the surrounding.

A 227 B 2:3 c 3:1 D 7:3

16 Air is trapped in a cylinder by a piston. The piston is pushed further into the cylinder while
the temperature remains constant.

cylinder piston

air—__
e 2
i

How do the pressure, volume, average molecules distance and average speed of molecules
of the air in the syringe change?

pressure volume average molecules | average speed of
distance molecules
A decrease decrease dacreasa unchange
B decrease increase increase decrease
c increase decrease decrease unchange
D increase increase increase increase

17 The diagram shows two copper cans, X and Y, with outer surface of different texture filled
with the same amount of water al room temperaiure and heated by heaters of same power

T
dull polished
black chrome
Sul’fﬂﬂa su.rfaca.
heater heater

X Y

Which of the following statements is correct?

A Waler in X bolls faster because dull surface is a good absorber.
Water in X bolle faster because dull black surface is a better insulator.
Water in Y bolls faster because polished chrome surface Is a poor radiator.

oOm

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

Page 6
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18 Two metal spheres of different radii are in thermal contact in 2 vacuum as shown,

The spheres are at the same temperature. Which statement must be correct?

A Each sphere Has the same intermnal energy.
Both spheres radiale energy at the same rate.
There is no net transfer of thermal energy between the spheres,

o0 m

The larger sphere has a greater average internal energy per atom than the smaller
sphere

18 In each of the following diagrams, a light ray is incident on a plane mirror.

Which diagram shows the smallest angle of incidence for the light ray?

A .
N }
C D

20 A ray of light enters an unknown medium and travels along the path as shown in the
diagram

Y
What is the refractive Index of the unknown medium?

A 1.30 B 148 C 150 D 158

Page 7
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21 The rays of light from a ray-box pass through three lenses placed at positions 1, 2 and 3.

—

L |
ray-box /”"‘T‘ i '
- : »——d - -
g |
'_-‘--*\L//‘!?._l_”_,_'
t H !
positon 1 position2  position 3

- What type of lens is used at each position?

position 1 position 2 position 3
A converging Converging convarging
B converging converging diverging
c diverging converging diverging
D diverging diverging converging

22 An abject O Is placed in front of a plane mirmror MN as shown in the diagram, & student
moves her eye along the line XY to observe the image of O.

MLLLLLLN
«0Q
et = e = = = = === = ===
1 2 3 4

At which point(s) on the line XY can the student see the image of 07

2 only.

2 and 3 only

1, 2 and 3 only
1,2, 3and 4.

OO >

23 The waveform of a sound wave Is shown in the diagram.

h J
-

1830 cm 'l
Given that the speed of sound in air is 340 ms~', what is the frequency of the sound wave?

A 1.76 Hz B B8Hz C 178 Hz D 880Hz

Page B
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24 'Water waves fravel from region X to region Y,

Region boundary

Direction f

of travel R < New direction
» : \l‘l"\n.fifﬂu‘l

Region X £ ]

7/

/ ;) ReglonY

i
¥
[l

Which row gives the wavelength of water waves, speed of waler waves, type of region X
and type of region Y as the waves travels from X lo Y7

wavelength speed region X region Y
A decrease Increase deep walter shallow water
B decrease decraase deep waler shallow water
c increase increase shallow water deep water
D Increase decrease shallow water deep water

25 A ship is equipped with certain devices.

Which device Is not an application of electromagnetic waves?

the radar system
the sonar system
the infra-red system for night navigation
the wireless telecommunication system

oo mw>

28 Which electromagnetic waves could be used in sunbeds?

A gamma
ultraviclet
C  wisible light
D Infra-red

Page ¢
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27

28

29

A 200 m long copper wire of diameter 2 mm has a resistance of 108 (0.

What is the resistance of a second piece of copper wire that is twice as long and half as
thick?

A 540 B 1080 C 43zn D B840

A charged sphere is suspended by an insulating thread inside a metal can. The outside of
the can is earihed.

Which diagram shows the resulting charges on the sphere and on the can?

A student is trying to reorganize his Physics notes on the sequence of charging two neutral
metal spheres by induction. Six separate steps were found randomliy written as follows:

Bring earth connection to one sphere

Bring charged rod near one sphere.

Bring both spheres into contact with each other.
Remove earth connection,

Remove charged rod,

Separate both spheres.

N<Xs<cC

How should he organise his notes to correctly reflect the sequence of charging the two
neutral metal spheres by induction?

first > last

AV W u Z

B V u X Y

c w u v X

D W v Z Y

30 Four resistors of equal resistances are connected to a power supply as shown
|15V
Il
Ili 5V
1.5V
Page 10
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45 C of electric charges flows through resistor R in 3.0 minutes.
What Is the effective resistance of the circuit?

A 300 B s010 C oo D 1802

31 in which of the following circuit sel up would V., be the graatest in a warm and dark room?

:',.n-”:: —

200

S
N

NS

When only switch P in the circuit is closed, the reading in the volimeter is 4 V. When only
switch O in the circult is closed, the reading in the voltmeter 1s 4.8 Y

What is the resistance of resistor R4?

A 50 B 104 C 150 D 200

Page 11
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33 An electrical technician is planning to set up the electrical wiring of an office.

Which of the following clrcuit diagram should he adopt for a correct and safe wiring set up?

A B
L "o L o—o o—F—3
o apphance 1}-——- —-Iappl!an:e ﬂ-

N O— ‘@_
-

=
c (s}
— L O o o—F——
W —Wappliance 1H—
N o= | N O Iﬁlanpﬂmm T
e Tance 34
epplisace 3

34 An electric cooker takes a current of 13 A from a 220 V power supply when i{ is operating
normally.

How long would it take for the cooker to convert 5,148,000 J of electrical energy?
A 05h B 10h C 18h D 20h
35 Four plotting compasses are placed near a bar magnet You may ignore any effects of the
Earth's magnetic field

In which position does the compass appear like lhis,@ 7

®
S N
©

©

Page 12
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36 A metal ring screens a piece of equipment from a magnetic field.

magnetic field

Which metal should be used for the ring, and why?

metal reason
2 copper the metal carries the field lines around lhe equipment
B copper the metal is non-magnetic
c iron the metal carries the field lines around the equipment
D iron the metal iz non-magnetic

37 In the diagram. electrons are moving to the right in the conductor,

What is the direction of the magnetic field at point P?

inte the page
oul of the page
to the right

to the left

oo w>

38 The diagram shows a beam of electrons entering a magnetic field. The direction of the figld
is ino the page.

= L " L

o magnetic field
electron s %= x x Intopage
beam

|4 - 4 L3

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

into the page

oul of the page

towards the boltom of the page
towards the top of the page

o0 w>

Page 13
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39 An ideal transformer supplies power lo a load, In order lo deliver a current of 4.0 A to the
load, the primary coll draws a current of 0.20 A from the 240 V mains.

0.20 A 4.0A

24GUJ)

mains ™~ load

primary secondary

Which sel of values below is correct?

number of turns In
the primary coil

number of turns in the
secondary coil

potential difference
across the load /| V

99Tutors.SG | Page 57

A 400 BOOO 12

B 400 BCOD 4800

c 8000 400 et

(3] BO0DO 400 4800
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40 A llowmaler is used in many industiies lo measure the volume of liquid passing through a

conl

lrbyine

Which of the lollowing vollage-time graphs shows the signal detecled by the coll?

Marklng Schiéme for Physics Preliminary Examination 2017 (NHHS)

) A
vottage /v
N e N2 TN
\J S
c
volage [V

—= lime | 5

VAAVARV et

Answer lor preliminary examination P1

voltage /v

voltage /W

pipe per unit time as shown When the liquid flows through the turbine, the magnets attached
on it rolate,

AL

ATATAA A .

1]A 2[c 1 3le T 4lo s5lp
6| A 7]¢ 8lc | elB 10|D )
1D 12| D 13|D BETI 15|D

16| C 17/¢c wlc | 19|D 20| D

21|B 22/¢c 23D 24| B 25| B
6|8 27|D 288 /| 29|D 30| A

1|8 32|A 33| D BT 35| c

36|C 37| B B[c 3| c 40| B
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Section A (50 marks)

Answer all the questions in this section

1 A climber of weighl 700 N is rappelling down a cliff At the instant shown in Fig. 1.1, the tension T
in the rope Is perpendicular to the force F acting on the climber by the cliff wall and he is
stationary

Fig. 1.1

{a) By drawing a labelled scaled diagram, determine the magnitude of T,

(3]

Page 2of 18
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(b)  The cmber lean backwards to reduce the value of B The tension in the rope is maintained
perpendicular 1o the force F and the climber is stationary.

State and explain how this change affects the magniude of tension in the rope.

(2]

2 (a) Neutron stars are created when giant stars die in supernovas and their cores collapse, with
the protons and electrons essentially melting into each other to lorm neutrons. A neutron
star has amass of 5.2 x 10" kg and radius 1.7 x 10" m.

Calculate the mean density of the star.

density = [3]

(b) A small Neutron Star typically has gravitational ficid strergth of a billion times stronger than
planel earth

(i} Define gravitationa! field strength of planet earth

——— ("

(i) Hence, estimate a value for the gravitational field strength of a neutron star.

gravitational field strength = (11

(iii) Suggest with a reason, why the density of 3 Neutron Star is likely to vary with distance
from the centre of the star.

1

Page 3 of 18
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3

An un-opened soda drink can was tilted and released as shown in Fig. 3.1. It was observed that
the soda can toppled over.

(a)

(b)

(c)

Fig. 3.1

(i)  Define centre of gravity (c.q.)

(1]
(i) Mark accurately the c.g. of the soda can on Fig. 3.1. (1]

(iii) Hence, explain why the soda can topples over when released

[

The soda can in Fig. 3.1 was opened and its contents were emptied completely. Some
water was added to the emply can It was once again tilted and after a few trials, it was
observed that the can was able (o balance on its edge as shown in Fig 3.2 on its own,

Fig. 3.2
(i) OnFig 3.2, draw a possible water level when the can is balanced [1]

(i) Hence explain in terms of moments why the soda can was able to balance on its
edge.

- [

The total weight of the can and the water in Fig 3.2 is about 1.2 N. State the net force acting
on the can in its balanced position and give a reason for your answer.

(1]

Page 4 of 18
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4 A person paddling in a small boat uses a paddle to propel himself forward as shown in Fig. 41
With each horizontal back stroke of 50 cm, he applies a force of 50 N, propelling the boat 2.0 m

forwards.

(a)

(b}

(c)

\

Fig. 4.1

State the useful energy changes as the paddier propels the boat forwards.

0]

Describe how work is done by the paddler in propelling the boat forwards.

(2]

(i)

(i)

Calculate the work done by the paddler during one stroke of the paddling motion.

work done = [2]

Hence calculate the average resistive force exerled by the water on the boat in ane
stroke

average resistive force = [2]

Page 5ol 18
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5  Athemocouple thermometer is made from two different metals and a votmeter. One junction of
the thermocouple thermometer is placed in a beaker containing pure melfing ice. The ather
junction is placed inside a high-temperature furnace, as shown in Fig. 5.1.

e
metal 1 _ high temperature
7N furnace
/’
7
plre
melting
Ice 4 #
AT A AT

Fig. 5.1

(a) Describe how the two fixed points, namely the ice point and steam point and the reading of
the voltmeler can be used to determine the value of the temperature in the furnace

(2]

(b) The thermocouple thermometer has a linear output over the operating temperature range of
the furnace.

(i) State what is meant by a finear output for a thermocouple thermometer

e = NI |

Page 6 of 18
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(i}  The junction inside the furnace is al temperature T. Fig. 5.2 shows the reading V of
the vollmeter at two values of T that are within the operating temperature range of the

furnace.
Ti*C vimVv
750 6.19
824 6.80
Fig. 5.2

When the furnace is operating at a high temperature, the furnace door is opened and
the reading of the voltmeter falls to 6.60 mV.

Calculate the temperature of the junction inside the furnace at the instant,

temperature = 2]

A car has a gas-filled shock absorber for each of its four wheels. Fig. 81 shows one of these

shock absorbers
/_ﬁ,_ﬂ- -~ aftached to car body

cyhnder : B L o ——lrapped gas

Fig. 6.1

The axles are aftached to the cylinders. The body of the car is supported by the four pistons,
which can move up and down inside the cylinders.

Page 7 of 18

99Tutors.SG | Page 64



Free Tuition Listing @ 99Tutors.SG

Nan Hua High School
Preliminary Examination 2017 Physics 5059/2

(8) Explain how the molecules of the gas trapped inside the cylinder by the piston exed a
pressure on the cylinder.

= S [2]

(b) At the end of a long joumey, the temperature of the trapped gas in the shock absorbers has
increased substantiafly.

State and explain the effect of the increased temperature of the gas on the height of the car
body above the road suface. '

3]

7 (a) Fig 7.1shows a side view of a water wave in a ripple tank

wave direction
_— »

Fig. 7.1 (full scale)

(@ (i) Describe the type of wave shown in Fig 71

_— (1

{ii) ©On Fig. 71, draw arrow to show the direchon in which particle A is moving at this
instant (1]

(i) On Fig. 7.1, mark a point on the wave 1o represen! a particle B thal is traveliing at the
same speed as particle A, but in the opposite direction to particle A. Label this point
as B 1

Page B of 18
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(iv) The speed of the water wave is 4 0 cms™'.

Using measurements taken from Fig. 7 1, calculale the frequency of the wave.

frequency = ]

{(b) The tuning dial on a radio displays three different bands which are labelled frequency
modulation (FM), medium wave (MW) and long wave (LW) respectively. The frequency
range for each band is shown in Fig. 7.2

Band Frequency Range
FM 88 - 108 MHz
MW 540 - 1600 kHz
LW 150 - 270 kHz
Fig. 7.2

(i}  The radio receives a signal with a wavelength of 1.2 km.

Determine the band (from Fig. 7 2) that the radio is tuned to.

band = 2]

(i) State the type of electromagnetic wave used in satelite TV programmes
broadcast

il

Page 9 of 18
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8 Fig. 8.1 shows an air bubble that has attached itsell to the reflective surface of a wall in a water
tank. The shape of the air bubble is identical to that of a hemisphere. A light ray P is incident on
the air bubble. The refractive index of water is 1,30

Fig. 8.1

(a) Explain what is meant by total internal reflection,

2]

(b) Calculate the critical angle of light ray from water to air.

critical angle = 2]

(c) fangled=40" complete the path of ray P lill it emerges back into water [2]
(d) Fig 8.2 shows a fish in the tank, swimming towards the reflective surface of the tank

On Fig. 8.2, draw accurately a ray diagram to show how a hight ray from a point S from the
base of the plant gets reflected off the reflective surface into the fish's eye.

rellective surface

PR o b5 _

Fig. 8.2 | 2]
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Section B (30 marks)

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

An object of mass 50 g was projected at an angle 8 lo the horizontal as shown in Fig 9.1 as part
of an investigation, The effect of air resistance was ignored in this experiment

h
/

a8
¥
X

ground
Fig. 9.1

The horizontal distance x and the vertical height h measured from the starting point was tracked
by a sensitive equipment and the data is shown in Fig. 8.2

time/fs | 0 | 05 | 10 165 | 20| 25 | 30| 35 | 40 | 42 | 43 | 44
' m D |106| 212|318 |424 | 530|836 | 742 | B48|831| 831|891
him 0 | 94 | 162|208 |224|218| 186 | 13 49 | 09 | 00 | 0O

Fig.9.2
(a) Describe with supporting evidence from Fig. 9 2, the motion of the object

()  in the horizontal direction,

12]

(ii) in the vertical direction

. 2]

(b}  State why the motion in the horizontal direction differs from that of the vertical direction

[

Page 11 of 18
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{c) Determine the average velocity of the obiect in the honzontal direction till the time it lands,

average velocity = (2]

(d) Describe a pair of action-reaction forces experience by the object at timet=30s.

(2}

{e) If air resistance was taken into consideration, suggest ane abservable difference in the data
obtained in Fig. 9.2

- = [1]

10 (a) A coil of wire is wrapped around a plastic tube as shown in Fig. 10 1. Inside the tube are two
pieces of soft iron. Two compasses A and B are placed near it. When the switch is closed,
the compass needies point in the direction of the magnetic field produced al each position,
You may ignore the magnetic field of the Earth in this question

Fig. 10.1

() On the Fig. 10.1, mark arrows, in compasses A and B to show the direction of the
magnetic field at each position after the switch has been closed. 2]

Page 12 of 18
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(H) When the switch is closed, a direct current flows through the coil and the pieces of
iran move.

Slate and explain how the two pieces of iron move.

IR |

{iii) State and explain the change, if any, on the mavement of the two pieces of iron when
the direct current is replaced with an alternating curent.

(2]

(b) Fig 102 shows a coil ABCD placed in a magnelic field. The coil is able to rotate about the
axis,

Fig 103 shows the front view of the combined magnetic field formed from the interaction of
the magnetic field from the magnet and the magnetic field produced by the current in the
coil.

Fig. 10.2 Fig. 10.3

(i)  For the instant shown in Fig. 10 3, determine if the current at A is flowing in or out of
the page Explain your answer

3]

Page 13 of 18
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{ily Stale how the patlern of the magnetic field lines above D changes if the same material
of wire with a greater thickness is used instead,

n

EITHER

11 A submarine is undergoing testing and it is brought through some dives in sea waler.
The density of sea water and mercury is 1025 kg/m’ and 13600 kg/m* respectively.
The gravitational field strength is 10 N/kg
(a} The atmospheric pressure at sea level on the day of the testing was 750 mmHg

Explain what is meant by 750 mmHg.

— [

(b) Al the starl of the testing, the submarine was floating at sea level. Two barometers P and Q
of identical tubes and uniform cross sectional area as shown in Fig. 11.1 were placed at the
lop of the submarine, one in front and one at the back

A G
e TR P R ey
025m | 028 m
— L | L Lt
|
1 00m
E‘"“"-*-“r‘ ,-F
A
040 m
Barometer P Barometer O
Fig. 11.1

() State the pressure at point E in barometer P in mm Hg

pressure = 1]

Page 14 of 18
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(i) State which barometer is correctly measuring the atmospheric pressure al sea level
Explain your answer.

- [2]

(c) As part of the test, the submarine submerges o a depth of 70 m below sea level. Between
50 m 1o 70 m, the submarine was descending at a constanl velocily of 2.0 més. The lotal
mass of the submarine is about 2 18 10" kg including crew and equipment.

(i) Determine the net force acting on the submarine when it was 60 m below sea level.

net force = 2]

(i) Calculate the total pressure acting on the submarine in Pa when it is at a depth of 70
m

pressure = [3)

{d) To withstand the high pressure in deep waters, the hull (outer body) of the submarine is
usually made of steel The density of steel is about 7700 kg/m’.

Suggest how the submarine is able to stay afloat at sea level despite the density of the hull
being higher than seawater.

Page 15 of 18
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OR

11 A polential divider is connecled across a 6.0 V d.c. power supply as shown in Fig. 11.2. Vo, is

used lo drive the heating element of a greenhouse for the regulation of room temperalure.

Q

|
=
4

6.0V

2.00

C_J

1

Fig. 11.2
Fig. 11.3 shows how the resistance of the thermistor changes with temperalure.
Resistance/0 ! g'

e —

Temperaturerc
Fig. 11.3

(a) Explain how the use of a thermistor in the potential divider helps to regulate the
lemperature in a greenhouse

(2

FPage 16 of 18
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(b) In the current environmental setting, it was measured that in one minute, 720 J of electrical
enargy was converted from chemical potential energy in the power supply.

Calculate

(i)  the amount of charge passing through the power supply in one minute,

charge = 12]

(i)  the potential difference (p.d.) across the 2.0 Q resistor,

p.d

]
|
B

(iii} the temperature of the environment.

lemperature = (2]

(c) The 2.0 Q fixed resistor in Fig. 11 2 is replaced with a 4.0 Q fixed resistor

Describe and explain how this change affects the amount of heal supplied by the heating
element for the same environmental lemperature.

i2]
Page 17 of 18
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Section A
1 (a)
appropriate vector diagram 1
direction and labels 1
T T=660N+10N 1
7OO N
1
e
F
(b) Increases. 1

Resultant of force F and weight of climber increases. Magnitude of tension must 1
increase to ensure no net force acting on climber.

(Or when 8 decreases, F has to decrease in order to maintain 30° with T. When

F decreases, T increases)

2 (a) p =miV use of mV 1

=52 x 10" kg/ {4/3 x w x (1.7 x 10%*} calculation of volume 1

= 2.53 x 10" kg/im® 1

(b) () Gravitational field strength is the gravitational force acting per unit mass 1

(i) 10 N/kg * 1.0 x 10°= 10" N/kg 1

() Concentration of mass changes with distance/ mass not uniformly 1
distributed.

3 (a) () The point through which the whole weight seems to act. 1

e

(if) %

s
L]

(iii) Anti-clockwise moments due to the weight acting at the cg causes the 1
can fo topple.

() ()

waler level about 113 1

{
¥

(i) Weight acting at the new cg passes through the pivoting paoint in contact 1

zero moment (because of zero perpendicular distance) 1
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(c) zero net force as equal reaction force cancels the weight Or zero net force as 1
can is in equilibrium.

4 (a) Chemical potential energy of paddier to kinetic energy of boat 1
(b) When he pushes the paddle backwards, work is done to push the water 1
backwards.

According to Newton's Third Law, the water pushes the paddie, does work on 1
the paddle, pushing it and the boat forward.

(€ () work done = force » distance traveled by paddle
=50 = 0.50 1
=254 1
(i) work done by paddler =work done against waler resistive force
25 =Frx20 1
Fr =125N 1

5 (a) Obtain the voltage reading when the two junclions are placed in ice and steam 1
points. Placing one junction in ice point and the other into the furnace, obtain the
new voltage reading.

Temperalure in the fumace can be determined using the linear relationship 1
between voltage produced and temperature difference. (i.e E a A8 relationship
mentioned)
(b) (i) The output voltage is proportional lo temperature change/ difference 1
(iy 619 =k(750) OR
k =6.19/750 (6.80 — 6.19)/(824-750) = (6.6 -6.19)/(T-750) 1
66 =(6.19750)T
T =800°C T =800°C 1
6 (a) Molecules in random motion collide/bombard with the wall of cylinder 1
exerting a force on the wall
and hence pressure due to force per unit area on the wall. 1
(b) Car (body) will be higher above the ground/off the ground. 1

As temperature of the gas increased, kinetic energy of molecules will increase. 1
Hence molacules collide with wall more vigorously and frequently,

pressure acting on the piston increases, pushing the car higher above the = |
ground
7 (&) (i) Transverse wave as parlicles in medium vibrate perpendicular to the 1

direction of motion of wave.

(i) 4 1

(i) //AA/ 1
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(iv) I =vh=4/44
=0.91 Hz
(&) v =1

3=10° =f(1200)
f =25x10°Hz
Band: LW

(i) Radiowaves / microwaves

8 (a) Itoccurs when light is tofally and internally reflected in the denser medium when
light exits into an optically less dense medium
at an angle of incidence in the optically denser medium greater than the critical
angle.

(b)

(c)
bend away from normal in
air

bend towards normal in
waler

(d) reflective surface

e appropriale ray
Ve diagram
A accuracy + direction

9 (a) () The horizontal velocity remains constant up till ime t = 4.0s (ar 4 25
The horizontal distance travelled every 0.5s remains constant at 10.6m

(i)  The velocity in the veriical direction decreases for the first two seconds as
the displacement travelled every 0.5s decreases.
The velocity increases from t =2.0s to t = 4.0s as the displacement
covered every 0.55 increases in the opposite direction.
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(b)

()

(d)

(e)

10 (a)

(b)

Gravity is acting against the object in the vertical direction and gravily has no
effect on the horizontal motion,

ave horizontal velocity = total horizontal displacement / total time of flight
=89.1/4.3
=20.7Tmis

Earth’s gravitational force of attraction on the object (action)
Object’s equal gravitational pull of earth (reaction)

Maximum vertical height reached is lowered/ max horizontal distance reached
at faster time/ Max horizonlal distance reached is smaller.

(i) P i
B 1—-)
L. plastic fube
L U H b ;
ﬁ;'—u'—r-'q’—-q- ""-'—'—nl—
[
soft iron

S L__jt___]

(i) The two pieces of soft iron will move towards each other
as the pieces of iron will be temporary magnet with two ends facing each
other have unlike poles

(i) Pieces of iron still move towards each other
since at any one instant, lwo ends facing each other still have unlike poles
(except that the polanties allernate at the same frequency as the
alternating current)

(i}  Out of page.
The magnetic field below A is stronger than the magnetic field above coil
A, hence a net upward force acting on A.
Using Fleming left hand rule, the force acting on A (thumb) is
perpendicular to both the direction of the magnetic field (forefinger) and
the direction of the current through the rod (second finger). Hence the
current in the coll flows out of page

OR

Magnetic field lines in the same direction strengthen the magnetic field
while magnetic field lines in the opposite direction weaken the magnetic
field.

As the combined magnetic field above A is weaker than the combined
magnetic field below A, magnetic field due to current in the wire at must
be travelling in an anticlockwise direction.

Using right hand grip rule, current is flowing out of page.

(i)  The magnetic field lines will be closer to each other.
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Either
11 (a) (i) Pressure exerted by 750 mm of mercury column

by () p =350 mm Hg

iy Barometer P.
The mercury column above the surface of barometer P is exactly 750 mm
and atmosgpheric pressure is 750 mm Hg (other variations can be
accepted)

(€ (i) Fe =ma
=m (0) {either via formulae or stalement}
= D ]

(i) tolal pressure = Parm + Pieawater
=(0.75=13600=10) + (T0x1025x10)
= 820 kPa

(d)  The overall densily of the submarine is actually less than density of seawaler
(due to the large amount of air present in the tanks)

OR

11 (a) When the temperature falls, R increases, resulting in a greater Vo, and hence
increasing the heating of the room.
When the temperature rises, R decreases, resulting in a smaller V.., and hence
decreasing the healing of the room.

(b) (i) vV =WIQ
6 =720/1Q
Q =120C

(il | =Qnit

=120/(60) =20 A
V =IR=2x2=40V

(i) R =VIl=(6—4)2
=100
lemperature = 17,5 °C (from graph)

(iv) For the same environment temperature, pd across thermistor will reduce,

hence amount of thermal energy supplied by heating element will
decrease.

99Tutors.SG | Page 79

g i

dr



Marking Scheme for Physics Preliminary Examination 2017 (NHHS)

Free Tuition Listing @ 99Tutors.SG
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1]A 2] ¢ 3|c 4|D 5|D
6|A 7]|¢c 8| cC 9B 10|D
1|0 12| D 13/0 14| c 15| D
16/C 17| ¢ 18| C 19| D 20| D
218 22| ¢ 23| D 248 25 | B
2|8 27| D 28| B 29| D 30 | A
3B 32| A 33| D 34| A 35/C
6| C 37|8 38|C 39| c 408
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Additional Materials: Multiple Choice Answer Sheet

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.

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

Write your name, class and index number on the Question Paper and Answer Sheet in the
spaces provided,

There are forty queslions In this paper. Answer all questions. For each question, there are
four possible answers, A, B, C, D.

Choose the one you consider correct and record your choice in soft pencil on the separate
Answer Sheet.

Read the instructions on the Answer Sheet very carefully,

Each correct answer will score one mark. A mark will not be dadunled for a wrong answer.

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

This question paper consists of 18 printed pages
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1 The time taken for a pendulum to swing from position X to position ¥ is 0.60 s.

How many periods are there in one minute of oscillations?

5
10
50
100

oom>

2 Which of the following pairs of physical quantities do not have the same unit?

LA friction elecirosialic force
B heat capacity latent heat
[ latent heat kinelic energy
D | rate of energy conversion power

3 A simple pendulum with a heavy bob is suspended from a ceiling by a string. The bob is
then pulled to one side and held stationary with the string taut.

Y

)
(]

Which vector diagram represents the forces acting on the bob in its new position?

A B c D

VAN

2

-
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4 Att=0s, astone is thrown vertically up into the air at 20 m/s.

Which of the following best describes the motion of the stone in the airal t = 2.0 s7

speed / m/s acceleration / m/s*
A 10 0
B 10 10
C 0
D 10

5 A girl takes 90 s to walk 80 m towards the north. She then runs 60 m towards the east for
10 s.

What is her average speed and average velocity?

average speed / m/s average velocity / m/s
A 1.4 1.0
B 1.4 6.1
c 2.0 1.0
D 34 6.9

6 A botlle 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. If the mass of the empty bottle is 50 g, calculate the density of
the unknown liquid P. (Density of mercury = 13600 kg/m?)

A 1.0g/em’
B 20glem’
c 7.3 glem®
D 146 gicm’
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7 Two bulbs X and Y containing air at different pressures are connected by a tube P which
contains two mercury threads,

air prassure air pressure
. 16000Pa - BOOOPa
X Y
hrand hz are
not {o scale

merecury threads

The density of mercury is 13 600 kg m™.
Which pair of values of h; and h: is possible?

h:/ cm hzicm
A 2.0 8.0
B 4.0 2.0
c 6.0 6.0
D B.0 20

a. A stludenl left two identical, heavy, stone blocks resting on soft earth. One is vertical and
the other is horizontal as shown in the diagram below.

The vertical block started lo sink into the soft earth by 2.0 ¢m, but the horizontal one sinks
less. Which row correctly compares the force and the pressure thal the two blocks exart on

the earth?
force pressure
A same different
B same same
C different different
D different same

4
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8 An object of mass m is hanging by a string from the roof of a lift. The lift is moving
upwards but is siowing down. The tension In the string is
A less than mg.
B exaclly mg.
c greater than mg
D Zero,

10 The gravitational field strength of the Moon at its surface is one-sixth that of Earth at its
surface. If the mass of a man is 75 kg on the surface of Earth, what will be his mass and
welght If he is brought to the surface of the Moon?

mass / ka weight / N
A 12.5 125
B 75 12.5
c 75 125
D 450 4500

11. A metal sphere Is falling at a constant velocity through a cylinder of oil.

Which of the following graphs shows the melal sphere's variation of kinetic energy Ei and
potential energy E; with respect to time?

AL B.

Ly \\ u--.m'gyln\

E

g - o

] lime 0 timea
c [ D.
anangy E; anergy E
g

o ; 0 =

wmo 0 time
5
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12 A bullet of mass 0.010 kg travelling horizontally at 100 m/s is stopped after penetrating

13

through 0.20 m of wood, What is the average retarding force applied to the bullet by the
wood?

A 10N

B 250N
C S00N
D 1000 N

There are 3 paths leading to the top of the hill as shown below. All 3 paths begin at the foot
of the hill.

Assuming the friction of the ground is negligible, which of the following statements is true?

Path C requires the most energy o reach the top.

Path A requires the least energy to reach the top.

Path A requires maore energy than path B to reach {he top.

All three paths require the same amount of energy to reach the top,

(= B o T - R

6
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14.

15.

16.

The figure below shows two mercury barometers P and Q placed in troughs of mercury at
the same level. The measurements of w, x, y, and z are made in cm,

E
.-:-:-

pUrE THrcury

Which of the following statements is correct?

A The space above the mercury in P is a vacuum and the atmospheric pressure is x cm

B #é space above the mercury in Q is a vacuum and the atmospheric pressure is w

c #aHs%aca above the mercury in Q conlains a gas (or air) whose pressure is (y-z) cm

D Eﬁe space above the mercury in P contains a gas (or air) whose pressure is (y-z) cm
q

When a liquid-in-glass thermometer is immersed in pure melting ice, the length of the liquid
thread is 2.0 cm. When the thermomeler is placed just above boiling water, the length of
the liguid thread is 12.0 cm.

The length of the liquid thread is 8.4 cm when the thermometer is used lo measure the
melting point of potassium.

What is the melting point of potassium?

A 36°C
B 60°C
C 64°C
D 84°C

A piece of aluminium of mass /m has a specific heal capacity of c. A piece of copper of
mass 2m has a specific heal capacity of 2c. Both of these metals receive the same
guantity of heat and the temperature of the copper rises by 10°C. By how much did the
temperature of the aluminium rise?

5°C

10°C
20°C
40°C

oOm>

7
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17. A double-glazed window has two sheets of glass separated by 2 layer of air. Thermal
energy is lost through conduction and convection through the layer of air. The amount of
conduction and convection varies with the thickness of the layer of air, as shown in the
graph.

&
'

thermai anergy
(haat) transfer
through a double-
glazed window

“, tatal energy transfar
*. by conduction and _.°
., cenvection -

by convection

by conduction
a_.___L_-_

0 0§ 10 15 20 25

thickness of layar of aird cm

Which thickness of air produces the smallest thermal energy transfer, and why?

A 0.0, because there is little thermal energy transfer by convection.
B 1.0 cm, because the total thermal energy transfer is least

c 1.5 cm, because the thermal energy transfer by conduction is less significant than
that by convection.

D 2.5 cm, because there is litlle thermal energy transfer by conduction.

18. A student needs a double-walled glass vessel to contain a hot liquid.

¢ R 5
¢ S

= hiat ligquivel =~ spnle alr bulside

glu!!i wills

What reduces heat losses by radiation?

A vacuum in the space between the walls.
Painting surface Q black.
Painting surface R silver.

oo wP®E

Painling surface S black.

8
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19. The diagram shows a water wave moving in the direction shown.

wave direction

P ——

At which point Is the water moving upwards with maximum speed?

20. Which of the following statements concerning EM waves is/are correct?

(1) EM waves are either transverse or longitudinal.

{(2) EM waves travel al the speed of light in a vacuum.
(3} EM waves can be deflecied by exiernal magneiic and electric fields.

(1) only
(2) only
(1) and ((3) only
(2) and (3) only

oOm>P

21. A man stands between two cliffs as shown in the diagram and claps his hands once.

165 m 110 m

Cliff 2

b A

Chff 1

&

= 88

Assuming that the velocity of sound in air Is 330 m/s, what is the time interval between
the 2 loudest echoes?

0.17s
‘0.33s
0.67s
0.83s

oOm>
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22

£3.

A ripple tank filled with water is used to study waves. The diagram shows some
wavefronts when viewed from the top.

- -
12cm

The frequency of the water waves is 20 Hz. What is the wave speed in m/s?

0.20
0.40
0.80
1.20

oomw>

Three objects P, Q and R are viewed through a plane mirrcr as shown. \When a barrier is
moved towards the mirror, which of the objects will disappear first and which will
disappear last?

barrier
H;.v eye
e P i
eR =
e
mrror
disappears first disappears last

ocowmP
TOTWD
TomAD

10
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24, The diagram shows a light beam enlering a piece of optical fibre.

Which of the following could be a possible value of the optical fibre's critical angle?
A 40°
B 42°
c 7o°
D 75°

25. A thin converging lens is used to produce a focused image of a candle on a screen.

Screen —

Various focused images are produced on the screen by moving the lens and the screen
backwards and forwards. Which one of the following statements is always correct?

The image is inverted.

The image is bigger than the object.

The image Is closer {o the lens than the object is.

The image is at the principal focus (focal point) of the lens.

ocom>

1"
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26. Two metallic spheres X and Y are placed in contact. A positively charged rod Z is then
brought near them as shown in figure below.

O

Now, if X is earthed without removing Z, then

JOORIL

+ o+

both X and Y will be positively charged.
# will be positively charged, and Y will be neutral.

X will be neutral, and Y will be negatively charged.

o o m >

X will be positively charged, and Y negatively charged.

27. Three small metallic balls are hung on the wall. Any two of these balls can attract each
other. Which of the following statement Is correct?

One of the balls is positively charged while the other two are negatively charged.
One of the balls is negatively charged while the other two are positively charged.
One of the balls is positively charged, one is negatively charged and one is neutral.
One of the balls is charged while the other two are neutral.

oo w>

28. The diagram represents the wiring from a 240 V mains supply to a socket outlet in a house.
An electrician wanted to measure the voltage at the socket outlet by connecting a voltmeter
across the numbered positions.

Pl s
supply
N

Wo——— _om

[
e

3

Which of the following correctly shows the voltages across the numbered positions?

240 V across 1 and 2, 0 V across 1 and 3.
240V across 1and 3, 0 V across 2 and 3.
240 V across 1 and 3; 0 V across 1 and 2.
240V across 2 and 3; 0 V across 1 and 3

oOm>P>

12
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28, A power board is used for convenience to plug in multiple appliances at the same time.
Assume the fuse rating of the power board is 13 A.

extension cable

L i "'.-:.‘ ‘-_:*':T‘.f:'l_‘ .
e et P
i ] " Y e i

Which of the flowing statements are correct?

(1) The sockets on the power board are connected in parallel,

(2) The extension cable should be thickest among all the cables of the appliances.

{3) It is safe to plug an electric iron rated "220 V, 2,000 W™ and an electric ketlle rated
“220V, 1500 W™ together in the power board and turn them on at the same lime

(1) and (2) only
{1) and (3} only
(2) and (3) only
{1). (2) and (3) only.

o0OmP

30. The following diagram shows a voltmeter V connected across a thermistor S which is in
series with a resistor R.

sV

ov
Which graph beslt represents the variation of voltmeler reading V with temperature?

A B c D
ViV Vv ViV VIV
& & & ']
- 5 9 k 5%
0 * 0 Y0 * 0 ¥
temp/°C temp/°C temp/°C temp/°C
13
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31. In the circuit shown, all five resistors have the same resistance. Which resistor will have the
graales| potential difference across it?

Ra

JIRl

oOm>
Pl
Ll

32. Four identical light bulbs are connected to an ideal battery as shown in the diagram, The
filament of Bulb 1 breaks, What happens lo the ammeter reading and the brightness of the
remaining bulbs?

3oV
o
/ "
1 3
2 4
Ammeier Reading Bulb 2 Bulb 3 Bulb 4
A Increase Dimmer Brighter Brighter
B Decrease Dimmer Brighter Brighter
Cc Increase Brighter Dimmer Dimmer
D Decrease Brighter Dimmer Dimmer
14
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33. A plotting compass is placed in front of a solenoid,

CoOmpass @ \

solenoid

Ignoring the effects of the earth's magnetic field on the compass, what will the compass
needle show when switch S is closed?

ORBERNCERNONENS

34, Which of the following statements aboutl magnetic fields is incorrect?

Magnetic field strength increases when the field lines become denser.
Magnetic field lines may cross each other.

Magnetic field lines can form closed loops.

Magnetic field lines point from the north pole towards the south pole.

oOm>e

35. The diagram below shows a magnetic field within a region of space.

7 / | / I,’ u

/
.(_,J\
b
. 7 /

Which point will have the greatest magnetic field strength?

ocom>»
waune T
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36.  An electronic balance reads 111 g when a closed-loop copper coll is placed on it as shown.
A bar magnet is dropped vertically from a certain height above the coil. What is the reading
of the electronic balance just before the magnet reacheas the coil?

bar
magnet

Closed-loop
copper coil

electronic balance

11149

initially less than 111 g, then greater than 111 g
less than 111 g

greater than 111 g

oOom>P

37. The diagram shows two parallel wires P and Q in the plane of the paper. P is fixed: Q is
free o move,

1

. P

When the same current / passes through each wire in the same direction, Q moves

away from P in the plane of the paper.
downwards into the paper.

towards P In the plane of the paper.
upwards out of the paper.

oOom>

16
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38. Hotair from a hair-dryer contains many positively charged ions, The motion of these lons

constitutes an electric current,

| hair dryer

ﬁ
The hot air Is directed belween the poles of a strong magnet, as shown.
What happens to the ions?

They are deflected

downwards.

towards the north pole N,
towards the south pole S.
upwards,

oOom>

38. A short bar magnet passes al a constant speed through a long solencid. A
galvanometer is connecled across the solenold.

Which graph best represents the varlation of the galvanometer deflection 8 with time {7

84 A a4 B 84 c 54 D

ﬂ%’?g | 1;;.:’__/.::._., DA_/_\._,

t 1

]

17
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40. When a coll is rotated in a magnetic field, the induced e.m.f. E varies as shown.

E

L 3

Which of the following graphs, drawn to the same scale, would be obtained if the speed
of rotation of the coil were doubled?

2Vy

A'SE

Answers for paper 1

1 C 11 B 21 B 31 A
2 B 12 B 22 C 32 D
3 D 13 D 23 D 33 B
4 D 14 c 24 B 34 B
5 A 15 c 25 A 35 B
6 A 16 D 26 c 36 D
T D 17 B 27 C 37 cC
8 A 18 c 28 B 38 D
g A 19 B 29 A 38 A
10 c 20 B 30 D 40 B
18
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Section A
Answer all the questions in this section

1 Fig. 1 shows a skydiver of mass 75 kg falling vertically downwards. Arrows P and Q
show the two main forces acting on the skydiver.

The gravitational field strength g is 10 N/kg.

Fig. 1

(a) State the names of force P and force Q. (1]

(b) Within the first 2 seconds of the fall, forces P and Q are unbalanced.

Describe and explain, the effect of unbalanced forces on the motion of the
skydiver when he first started to fall.

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

(e) After some time, the skydiver falls at terminal velocity.
(i) State the size (magnitude) of force Q when the skydiver Is falling at terminal
velocity.
Magnitude of force Q= ................... [1]

() With reference to your answer in (c)(i), explain why the skydiver is still
falling vertically downwards.
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(d) Forces P and Q are not an action-reaction pair.

Suggest a reason for this.

2. A box of mass 2.00 kg Is released from rest along an inclined path XY as shown in Fig. 2.1.
It slides down the slope with an acceleration of 5.00 m/s?.

box

Fig. 2.1 (Not to scale)

(a) The box is released att =0 at X and took 8.0 s to move to Y. On Fig. 2.2, draw a
velocity-time graph fromt=0tot=8.0s. 1
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(b) Calculate the distance the box travelled from X to Y.

distance travelled = .................. m [1]

(¢) Fig. 2.3 shows the box at one point in the motion. The frictional force with the surface
is 3.0N,

Fig. 2.3

() On Fig. 2.3, draw and label all the forces that act on the box. 1]
(neglecting air resistance)

(i) Determine the downward force acting on the box that is paraliel to the inclined
path.
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3. Fig. 3.1 shows a cross sectional view of a traffic safety barrier of mass 5.0 kg with the
centre of gravity of the barrier indicated by the point C which is 0.100 m above its base,
XY. Fig. 3.2 shows the three dimensional view of the barrier. The width and length of
the base is 0.500 m and 0.800 m as shown.

z

c
x
X Y ﬂ.mx - 4 Y
0500 m
Fig. 3.1 Fig. 3.2
(a) Determine the weight of the traffic safety barrier. (1

(b) State two features in the design of the traffic safety barrier that improves the stability
of the barrier,

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

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

-2

(¢) A worker needs to lift and move the safety barrier to a new location. Determine the
minimum vertical force he would need to exert at point X (Fig. 3.1) to lift the barrier
about point Y. (21

(d) Would it make a difference to the minimum force required whether the worker lifts
from point X or point Z7 Explain your answer. :
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4. Fig. 4.1 shows a mercury manometer connected lo a graduated syringe. The syringe has a
piston which encloses a volume a volume of air as shown. The cross-sectional area of the
piston is 25.0 cm?. The temperature of air in the tube is kept constant throughout.

Fig. 4.1

a) Using the idea of molecules,

I) explain how the air in the syringe exerts a pressure on the walls of the syringe.

i

il) explain why the pressure on P is equal to that on the end Q of the tube.

6
99Tutors.SG | Page 103



Free Tuition Listing @ 99Tutors.SG
SCGS 2017

b) The piston is free to move up and down and has cross-sectional area of 25.0 cm?.
A metal weight is placed on the piston as shown. Given that the atmospheric pressure
is 76.0 cm Hg and the density of mercury is 13 600 kg m~,

i) determine the excess pressure exerted on the air in the enclosed tube due to the
metal weight.

eXCess Pressure = ....................... Pa [2]

i) and hence, determine the mass of the metal weight and;

massofmetal = .................. kg [2]

lif) the pressure of the air in the enclosed tube.

pressure in enclosed tube = ....................c Pa [1]

7
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5.  Fig. 5.1 shows a pool of water of depth 1.00 m. Rays of light travel in water from a lamp.
The angle 6. marked on the diagram is the critical angle for a water-air boundary.
Given thal the refractive index of water is 1.33.

not to scale

R R S SR
R e st s Tl g s L s AT et e R e T T AT lamp
Fig. 5.1
a) Determine
i) the speed of light in water;
speed of lightinwater=...................c.... ms’ [2]

ii) the critical angle &,

&= i 2]
b) On Fig. 5.1 draw the continuation of the paths taken by the two rays shown. [2]

A thick layer of oil of a smaller refractive index than water is poured over the surface as

shown below.
not to scale
B . o L s o= s s oz s ozeow
W e
R R e O R A SRR, [
Fig. 5.2
c) Without calculation, complete the path of light ray R in Fig. 5.2 after it strikes the water-oil
interface. ]
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6. Two metal conductors P and Q are mounted on insulaling stands. Conductor P is given a
positive charge, while conductor Q is uncharged.

P

Fig. 6
a) On Fig.6,
i) draw the charges induced on conductor Q. (1]
i) sketch the electric field pattern between conductor P and Q. 1]

b) Explain why there is more positive charge on the right-hand side of P.
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7.  Fig. 7 shows a motor used to raise a lift which is carrying a man inside. The power of the
motor is 6400 W. The man and the lift have a total mass of 600 kg. The lift accelerates
upward at 0.100 m/s”, moving a vertical distance of 11.3 m from rest in 15 s.

moior
cable
lift
* F'ig. ?
(a) Calculate the tension in the cable when the lift is accelerating upwards at 0.100 m/s”.
(2]
(b) Determine the work done by the motor in 15 s. [1]
(e} Calculate the efficiency of the maotor, [2]
(d) Explain how the law of conservation of energy applies fromt=0totl=15s.
s
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Fig. 8.1 shows a simple d.c. motor. The ends of coil ABCD are soldered to metal
pieces M and N. M and N are in constant contact with carbon brushes P and Q.

Fig. 8.1
(a) On Fig. 8.1, show the direction of current in the wires AB and CD. M
(b) (i) Explain why segment AB of the coil experiences a force. &)
(if) Explain how you can determine that a downward force acts on AB. (1]
(iil) State the direction of the coil's rotation, as seen by an observer O. (1

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

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

(e} Explain why coil ABCD rotates in the same direction after every half a rotation. [2)

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

..................................................................................................................
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(d) Fig 8.2 shows how the turning moment varies with time when coil ABCD is
rotating.

moment / Nm

0 time/s
Fig. 8.2

On Fig. 8.2, mark with a X' when the coil is in the vertical position. 1]

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

9. Two solid metal rods, P and Q, made from the same material, are of length 30 cm. They are
each clamped at one end to an identical water bath maintained at a temperature of 100 °C,
as shown in Fig. 9.1. The room temperature is 26 °C.

== =R e melal rod P

water bath A = $1.0em
at 100 °C _"—_—_C= F

_______ x —

- - = metal rod Q
water bath B - - = ¥ 20em
at 100 °C e E: F

= e - .

Fig. 9.1

The diameter is 1.0 cm for rod P and 2.0 cm for rod Q. The apparatus is left for 2 minutes
until the temperature at any point along the rod remains constant. The temperature, 8, is
measured at various distances, x using infra-red thermometer. Fig. 9.2 shows the readings
obtained.

rod P rod Q

x/cm a/1°C g/1°c
0.0 100 100
25 88 92
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a)

b)

€)
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5.0 76 84
75 68 78
10.0 61 73
12.5 55 68
15.0 5 | 63
17.5 46 59
20.0 42 56
225 38 54
25.0 36 53
27.5 35 52
30.0 34 51
Fig. 9.2

Using the data in Fig. 9.2, describe the relationship in rod P between x and drop in
temperature, 8

0 o smal dislanne; X ... onnisainmnmrminn e S T TR AR e

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

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

Al a molecular level, explain how thermal energy is transferred away from the water
bath to the end of the rods.

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

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

i) Explain how the data in Fig. 9.2 suggests that heat transfer along the rod is more
efficient in rod Q.

. M

il) State the ways in which thermal energy is lost from the end of the rod (x = 30 cm).

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

............................................................................................................
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d) After approximately 2 minules, the temperature at every point along rod P and Q
becomes constant. State and explain whether there is a transfer of thermal energy
through the rods after 2 minutes.

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

.12

e) When the power of the water bath is switched off, the water cools down. State and
explain which water bath will cool down more quickly.

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

10. A circuit is set up as shown in Fig. 10.1. The resistance of the LDR varies from 800 Q to
2400 0 under different brightness.

6oV

(a) In Fig. 10.2, skeich a graph to show how the resistance of LDR varies with light

intensity. 2
R/
&
—+ light intensity
Fig. 10.2

14
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®) " State the voltmeter reading on V.

d)

Vi sz W (1]

Calculate the reading shown on the ammeter A, when the LDR's resistance is 800 ().

ammeter reading = .........coceiiieniinns A [3]

i) What is the voltmeter reading V; when the light intensity is low?

i) An ammeter A; is now connected across points X and Y. Indicate in Fig. 10.3
below the direction of current flow. Explain your answer using numerical values
where possible.

50V

-——

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

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

15
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11. Elther

Sound is propagated in air as a longitudinal wave, in which there is a repeated sequence of
displacements of the air particles. Fig. 11.1 illustrates nine particles, equally spaced along

the line AB, in still air.
1 2 3 4 5 ] 7 8 9
T
' [

A : \ \ E ! : : B
i i i i [ 1 I i
i i I 1 ' i i

P i i \ i i T T thaahce
i i I I [ i i i Q
Fig. 11.1
d i | i i i i i I

[ &+ ¢ & & & & & |
i i 1 i 1 i i i
i [ ' ' i i i i
' I i i i i i 1
S NEPSS SRV SUU S ST _——_—

J I A D A E
i i i i I i ' i
i i I I I 1 i i
[ i I I i i i i
i i I ] ] ! I 1
i I I [ i i P i
Fig. 11.2

a) A sound wave of wavelength equal to AB is sent through the air in the direction of PQ.

i) On line PQ on Fig. 11.1, draw the possible positions of the nine particles in the
wave relative to their positions in still air, when the sound wave propagates
through the particles. Particles 1 and 9 have been drawn for you. [21

il) Sketch a graph showing how the displacement, d of the particles from their
undisturbed positions vary along PQ on Fig. 11.2. Take direction to the right as
positive. 1]

b) A sound wave can also be described in terms of a repeated sequence of changes in
pressure. On Fig. 11.2, identify, and label with H, a point where the pressure is the
highest. Explain your choice clearly.

16
99Tutors.SG | Page 113



5CGS5 2017

Free Tuition Listing @ 99Tutors.SG

Fig. 11.3a shows the trace on a cathode-ray oscilloscope (C.R.O.) when a pulse of
ultrasound is reflected from a distant object.

i ~—T 1 T~
i

/fr‘ . N A \
| \
4 ]

lem / 7

f \;\ » k! g

1em
Fig. 11.3a Fig. 11.3b

The controls on the cathode-ray oscilloscope are adjusted to produce the trace shown
in Fig. 11.3b.

i) Explain in detail how the controls shown on the cathode-ray oscilloscope aré
adjusted.

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

if) The larger peak shows the transmitted pulse; the smaller peak shows the reflected
pulse. Explain why the reflected pulse has a smaller peak compared to the
transmitted pulse.

-]

ilf) For the trace shown in Fig. 11.3b, the Y-gain is set at 5 mV/cm with time base at
0,20 s/em. Determine the distance of the object from the ultrasound detector given
that the speed of the ultrasound is 1500 m s in the medium.

distance= ..............m [2]

17
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11 OR
Fig. 11.4 shows a bar magne! attached lo a spring oscillating above a coll of wire, The
bottom of the magnet moves up and down between P and R. Fig. 11.5 shows the same
magnet by itself.
spring
magnet
i e e e p
movement i ____________ G
of magnet s
coil
Fig. 11.4

S
N
Fig. 11.5
a) On Fig. 11.5, draw the magnetic field pattern around the bar magnet.
b) When the magnel oscillates, an electromotive force (e.m.1.) is induced in the coil.
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i) Explain why an e.m.f. is induced.

ii) Explain why an increase in the ampirmcia of osciliation will Increase the induced
e.m.f. in the coil.

veee [1]

ili) State and explain the position(s) of the bottom of the magnet when there is no
induced electromotive force (e.m.f.) in the coil.

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

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

........................................................................................................ 2]
c)  The coil is connected to the y-input of a cathode-ray oscilloscope.
1 em|
Fig. 11.6
For the trace shown in Fig. 11.6, the Y-gain is set at 2 mV/em and time base al
0.20 ms/cm. Determine the frequency of oscillation of the bar magnet. 2]

d) When the magnetl moves from P fo R in Fig. 11.4, the direction of the induced current
in the coil is shown by the arrows.

Explain why the current is in the direction shown,

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

..............................................................................................................
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1 (a) P — weight , Q - air resistance
{b) The skydiver begins o accelerate. [1]

When the forces P and Q are unbalanced, a downward resultant force acts on the skydiver which
causes him to accelerate towards the ground. [1]

©HQ=750N
(ii) When the air resistance acling against the skydiver is equal to the weight, there is no resultant
force acting on the skydiver. Since he is already in motion, he continues to remain in uniform
motion in the same direction due 1o his inertia

(d) Any one of the following:

71 The forces are acting on the same body.

7 The magnitudes may not always be equal.

! The forces are of different nature (contact/ non-contact)

2. (a)
correct values of v for all t

appropriate scale (no odd scale)
and graph occupies more than
i

40.0

velocity
mis

15.0

n‘u 7 ..Z"'.'“.:i;. Ty
0.0 1.0 20 3.0

tis
(b) distance travelled = area under the velocity-time graph
distance XY = ¥ (8.0) (40) =160 m 1

3
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() M

normal ™
contact

labelled correctly and
on the diagram

1 mark awarded only if
P' all forces are correctly
labelled

"“ F-3.0=ma
F - 3.0 = (2.0)(5.0)
F=13.0N [

3. (@ W=mg=50x10=500N [1)
by Large base area [1]
2. Low position of CG [1]

(c) Taking moments about Y, (either from front or side)
Fx 0500 =mgx0.250 [1] substitution
Minimum force = 250N [1]

(d) it would not make any difference as the CG is in the centre and the
barrier is symmetrical.

4. (a) (i) The gas molecules are in constant, random motion and travel at high speeds. They
collide with the piston and syringe wall, exerting an average force on the walls. [1] The average
force acting per unit area of the waii gives rise 1o the air pressure. [1]

()  Due to the very large number of molecules present, and the average KE is fixed since the
temperalure js constant, the rate of collision / bombardment of the molecules on every point of
the wall is equal. [1]

The average force the molecules exert per unit area on the wall is the same at all points in the
tube. Hence, the pressure is the same. [1]

b) (i) Pressure of trapped air = hpg
= (0.100)(13600)(10)  [1] substitution
= 13 600 Pa [

Pressure exerted by metal = mg/A
mg / (0.0025) = 13600 [1] substitution
mg = 34
m=340kg [1]
(i)  Pressure of air in enclosed tube = pressure due to metal weight + atmospheric pressure
= 13600 + (0.76 x 13600 x 10)

(if)

= 13600 + 103 360

=117 000 Pa [1]
5. (a) (i) speed of light in vacuum/speed of light in water = 1.33 [1]
speed of light in water = 3.0x 10°ms'/1.33=226 x 10° ms"' [1]
(i) sinB.=1/1.33 [1]

6. =488°  [1]

itical le one path sh internal reflection
ORGP IS muﬂ%&l’ u c?rsc.,SG ﬂpage ?1wss ot
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(c)

b) direction, perpendicular to the
side of object [1]

-equal number of positive charges and
negalive charges

-equal distribution of charges on left and [~ [1)
right hand side "

(b) the electrons in P move away from the right hand side of P.

they are repelled by the electrons in the left hand side of Q.

the lack of electrons in the right hand side of P caused this area to have greater number of
positive charges [1]

7. (a) Tension=mg +ma (1]
= 800 x 10 + 800 x 0.100 = 6060 N [1)

(b) Energyused=6060x113=68478J [1]
=68 500 J

(¢)  Useful power of motor = 68,478 + 15=4,5652 W [1]

Efficiency = useful power/ lotal power input x 100%
=4565.2 /6400 x 100=71.3% (1)

(d)  the total energy of the motor, lift and man is conserved [1]

From time t=10to t = 15 5, enargy from the molor is used to camy the it and man upwards, therefore
converting to GPE and KE.

A portion of energy from motor is also converied to heat and sound energy.

8 (a) Direction of current from A to B and from C to D

(b) (i) The circular magnetic field of a current-carrying wire interacts with the
permanent magnets' magnetic field to produce a force.
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(ii) Using Fleming's left hand rule, the index finger indicates the direction of the
magnetic field and the middle finger indicates the direction of the current. The thumb, which
indicates the direction of the induced force, is downwards.

(iii) The coil rotates in an anti-clockwise direction,

(c) After half an oscillation, the split rings M and N switch place, and the flow of
current in AB and CD are reversed i.e. cuirent flows from D to C and from B
to A. [1] According to Fleming's left-hand rule, the force will now act
downwards on CD and upward on AB, producing an anticlockwise moment to
allow the coil to turmn continuously. [1]

(d)
moment / Nm _ > 2
Placement of X" at bottom of curve (horizontal axis).
0y = » time /s
9. {(a) (i) for x between 0 and 5.0 cm, the drop in temperature is 12 °C per 2.5 cm. It has the

greatest drop in temperature compared to the rest of the rod.
(ii) for x greater than 5.0 cm, the drop in temperature is non-linear and of a decreasing value

b) The atoms of the metal rod in contact with the water bath gains thermal energy. They
vibrate more vigorously and collide with the neighbouring atoms, transferring energy to them [1].
The free moving electrons also carries the energy to the rest of the metal rod. [1)]

c) i) rod Q shows a lesser temperature drop for the same distance x

al) convection current to the surrounding air
infra-red radiation to the sumrounding

d) Yes, thermal energy continued to be transferred through the rods after 2 minutes. [1]

At any point along the rod, the rate of heat gain is equal to the rate of heat lost, resufting in no net
heat galn and hence the temperature at that point is constant. [1]

) water bath B will cool down more quickly [1]
the rate of thermal enargy transfer is faster through metal rod Q [1)
(a) comect values of R [1]
3 4MR Q correct trend  [1]

cunve
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(b) V,=3.0V

¢} Total resistance R = (1/(150+150) + 1/(800+1200))" =261 Q [1]
V= IR

6.0=1(261) [1]

I=0.023 A [1]

d) 0 Vs = (2400 /(2400 + 1200) * 6.0V [1] = 4.0V [1]

i) Arrow drawn on Fig 10.3 showing direction of conventional current from X to Y. [1]
Current flows from high potential to low potential; V, =3.0Vand V, = 2.0 V. [1]

1
a(i)
1 2 3 4 5 6 7 8 9
—& L s 4 2 s 2 —8 L @
[ ] i 1 ] ] ] ] [ ]
A ‘ \ : | | ) ; B
] 1 1 i I I L] L]
. LO—t—O+O—O— O+ O—— OO distance
P el \ ; ‘ ' ' o Q
Fig. 11.1
% aii) | : :
]
I
]
:

distance

nll'

el L T
- -

- o =

i
i
i
i
'H
i
i
i
1
i
i

]
Fig. 11.2

a) §) mustshow one complete wave [1]
at least one particle at equilibrium position & particles before and after equilibrium position to be
in opposite displacement (1]

ii) wave must be drawn correspond o (i)

b) Point H, a point of high pressure, occurs at where particle 5 is as this is where
compressions occur due to neighbouring air particles 4 and 6 coming closer to one another [1].
(label H — [1])

c) f] Adjust the Y-shift by 2.5 cm vertically down and X-shift by
icm to the left. (1]
Adjust the Y-gain to a smaller V / cm.
Adjust the time-base to a smaller ms / cm. [1]

(i) The pulse is transmitted over a large area and only a fraction of the transmitted energy is

reflected off by the object and all the rest of the energy is lost to the surrounding/absorbed by the

object after reflection.

(i) time taken for the sound wave to travel from object = 5cm x 0.20 s/em x % = 0.50 s [1]
distance = speed x time = 1500 x 0.50 = 750 m [answer 1]
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1 (a) magnetic field lines must be in contact with magnet | 1]

field lines show greater concentration near to magnet [1]

W

/N

b) i) As magnet oscillates, there is a rate of change of magnetic flux linkage experience
by the coil. Hence by Faraday's Law of EMI, an e.m.{. is induced in the across the
coil. [1]

i) as amplitude of oscillation is greater, magnel oscillate with greater speed.
Greater rate of change of magnetic fiux linkage experienced by the coil, hence emf induced
increases.
iif) During the oscillation, when bottom of magnet is at 'P or R'; the magnet is
stationary momentarily [1],
the coil does nol experience a changing magnetic flux and hence no e.m.f. is induced at those
instants. [1]

c) onecycleat0.20x5 ms=1.00ms i1}
freq = 1/T = 1/0.001 = 1000 Hz 1}

d) According to Lenz's Law, as the coil experiences a changing magnetic flux, the
current flow will be in the direction indicated in Fig.11.4, in order to produce a magnetic effect in
the coil [1] to oppose the changing magnetic flux [1],

Answers for paper 1

1 c 11| B 71 B 31 A
2 | B 12 | B 22 c 32 D
3 | D 13 | D 23 D 33 3
4 | D 14 | C 24 B 34 B
5 | A 15 | ¢C 25 A 35 3
6 | A 16 | D 26 c 36 )
7 | D 17 | B 27 c 37 c
8 | A 18 | C 28 B 38 D
3 | A 19 | B 29 A 38 | A
10 | C 20 | B 30 D 40 | B
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O Level Preliminary Examination 2017

@ TEMASEK SECONDARY SCHOOL
Secondary 4 Express

PHYSICS o - 5059/01

Paper 1 1 hour
Question Booklet

Additicnal matenals. Optical Answer Shesat

READ THESE INSTRUCTIONS FIRST
Do not open the booklet until you are told to do so.
You are not required to hand in this booklet at the end of the paper.

Whte your name, index number and class in all the work you hand in
Wiite in soft pencil

There are forty questions on this section. Answer all questions

For each question there are four possible answers A B, Cand D

Choose the one you consider correct and record your choice in soft pencil on the
separate Answer sheet

Read the instructions on the Answer Sheet very carefully.

Each cormec! answer will score one mark. A mark will not be deducted for a wrong answer.

Any rough working should be done in this booklet
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2

Answer all the questions (40 Marks)

A pendulum clock is tuned to measure time accurately

Which factor(s) will affect its ability lo measure time accurately?

I Change in room temperature.
I Change in atmospheric pressure.
il Change in mass of the pendulum.

A lonly B landiilonly € jlandiflonly D | liandil

Universal Serial Bus (USB) cables are commonly used for charging of modern
smartphones and transfer of data to computers. The width of a USB connector is
measured using a vernier caliper.

o | R —

Which of the following shows a possible measurement from a vernier caliper?

L 2 om B g 1 cm
0 5 10 0 5 10
c 2 cm D 14 12 cm
il bl
o 5 10 o 5 10
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Two objects, P and Q are each connected to the ticker-tape timers with a
frequency of 50 Hz and 100 Hz respectively. The following tapes are obtained
from the entire journey of the two objects.

Which of the following statements is comrect?

A P has a higher speed than Q, and traveis a shorter distance
B P has a higher speed than Q, and travels a longer distance.
C P has a lower speed than QQ, and travels a shorter distance.
D

P has a lower speed than Q, and travels a longer distance.

Due 1o a technical fault, brakes are applied on a Mass Rapid Transit (MRT) train
in Singapore. The train brakes with a constant deceleration of 2.0 m/s? and

comes to a stop after 81 m.

What is the initial velocity of the train?
A B4mis B 90m/s C 18.0m/s D 405m/s

In a two-camage train, an electric motor at the front carriage exerts a driving force
F. The ratio of the mass of the front carriage to the rear carriage is 3.2,

coupling
rear [ front
camiage carrage
Q Q)

Assuming that there are no resistive lorces, what is the magnitude of the tension
in the coupling between the trains?

A 2 B ¥ c D 3
i 2 5
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4

The diagram below shows a ball, with a weight of W, rolling down a slope at

constant velocity Frictional force F and normal contact force N are acling on the
ball.

-

Ball

Which of the following shows the correct free-body diagram?

B C D
F ; F ; ; ;
F F
Steel spheres of different diameters are being manufactured in a factory.

Which of the following graphs illustrates the relationship between the radius of the
sphere and its mass?

A B

mass mass

- U

radius radius radius
A foldable right-angled shelf is attached to a wall as shown below.

plam

The weight of the shelf and plant are 10 N and 20 N respectively. If the shelf

exerts a force of 240 N on the hinge, what is the horizontal distance between the
centre of gravity of the sheif to the wali?

A 010m B 040m C 050m D 060m
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5

A fisherman holds a rigid fishing rod in a horizontal position. A fish is hung at the
end of the fishing rod as shown. The fishing rod has a length of 1.5 m and the fish
has a weight of 15 N.

e

Left Right
Hand Hand

What is the force exerted by each hand if they are placed 30 cm apart?

force exerted by left hand ] force exertad by right hand
A ON 16 N
—— e ———— — ———I
B ON 75 N
G 60 N ON
D 60N 78N

A helicopter lamina is hung from the ceiling and a mass is attached 1o one end of
i

it the diagram below is in equilibrium, where is the centre of gravity of the
helicopter lamina without the mass?

ceiling
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11 The diagram below shows a hydraulic press used to compress slabs of wood
together R QP

handle . S 5 _ slabs of wood
\\ :

piston L
F

hydrauhc
- fluid

piston K -

The ratio of the surface area in contact with the hydraulic fluid of piston K and
piston L is 1.5, while the ratio of the horizontal distances RC and QP are 4:1.

If piston L moves up by 1.0 cm, what is the venical displacement of point R where
force F is applied?

A 1.25 cm B 50cm - 200cm D 250cm

12 A bungee ride is hung between two pillars by two elastic ropes at each end. It is
now at its rest position, When displaced, ihe nide will oscillate between A and B.

What of the following correctly describes the energy at the two points?

|| energy atpoint A | energy at pointB |

PA L _kinetic ~ kinetic
|B ~ kinetic ____polential
__j_ - pmenhal & __kimglic |
'D |  potenhal | polential )
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13 A box is sliding down a slope with constant velocity.

14

15

16

To calculate the power developed by the box lo overcome friction, which of the
following information is not required?

A weight of the box

B  height of the slope

C normal force between the box and the slope

D  total time taken for the box to reach the bottom of the slope

A toy car, with a mass 450 g, has an initial velocity of 0.90 m/s. It decelerates and
comes to a stop after 4.0 m.

What is the magmitude net force on the toy car?
A 0046 N B 018N C 041N D 45N

In the Brownian molion experiment, illuminated smcke particles, suspended in
air, are observed under a microscope.

¢ ©
.60 S¢

smoke —
particle 0002 g

I Air parlicies are in continuocus random motion.
Il Air molecules collide with smoke particies.
i All the smoke particles move at the same speed bul different directions.

Which of the statements above are correct?
A land il only B ltandillonly € Handlllonly D | llandlill
A student investigates the condensation of niirogen gas at iow temperature

Which of the following statements incorrectly describes the behaviour of the
nitrogen molecules during condensation?

The nitrogen molecules move freely.

The nitrogen molecules move at a slower speed,

The nitrogen molecules occupy a smaller velume.

The nitrogen molecules are in constant, continuous motion.

com»
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17 The diagram below shows a wooden bar and a copper bar joined together at one
end with a piece of paper wrapped tightly arcund the centre.

wood —--i i —— copper
paper @ fiame of
bunsen burner

Heat is applied from the flame of a bunsen burner at the paper and the paper
goes brown on one side only.

Which side of the paper goes brown and what can we conclude about wood and
copper?

brown side copper wood
copper | good conductor of heat | poor conductor of heat
copper poor conductor of heat | good conductor of heat
wood good conductor of heat | poor conductor of heat
wood poor conductor of heat | good conductor of heat

o|0|m»

18 The diagram below shows a side view of a double glazed window.

Which of the following statement(s) correclly describes the advantages of a
double glazed window?

I 1t reduces heat transfer via convection.
Il It reduces heat transfer via radiation.
Il It reduces the transmission of sound.

Which of the statements is/are correcl?

A lonly B iandll C landill D Lilandlll
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19 When a thermometer was placed in pure melting ice the mercury thread has a
length of 7.0 cm when measured from the end of the thermometer bulb, as shown
in the diagram. When placed in steam arising from pure boiling water at 106°C,
the length of the mercury thread increases by 25.0 cm.

£y
-~-4:+f-£1|--“--1ua°{:
xn{: 3_.,"'"'?'i P
-
- 25em
[ |
24 cml |
LHi-x--0°C
R 7
| 7 cm
L8

What is the temperature X °C if the mercury thread from the end of the
thermometer is 24 cm?

A 53 B 68 c 75 D 96

20 Two biocks X and Y, which are made of the same metal, are heated by heaters at
the same power rating. The variations of temperature with time are given below.

temperature / °C %

1200 1
100 X
<= Y
60 =
40--15:’_-:_-#;
Eu-p:',:'f-: 1
e
0 6 20 30 40 50 6o ~umels
What is the ratio of masses X to Y7
A 1.2 B 2:1 C 1:4 D 4:1
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A cube of ice, of mass 50.0 g at -20.0 °C, is placed in a cup of water. After 850 s.
the ice is completely melted and the temperature of the water drops from 5.0 °C
to 0.0 °C.

specific heat capacity of ice = 2100 J/kg K
specific latent heat of fusion of water = 334 000 J/kg
specific heat capacity of water = 4200 J/kg K

What is the thermal energy required to melt the cube of ice at its melting point?

A 178 B 2100J C 167004 D 18800J

The diagram shows a cross-section of a rain-water puddle formed in a shallow
depression in a road surface.

—— puddle [ —
road surface ~———_____—"hailow depression

Over a period of ime, air temperature, wind speed and wind direction remains
constant.

Which of the following statements explains what happens to the rale of
evaporation of water from the puddle over this period of time?

It decreases, because the puddle gets shallower.

It increases, because the puddie gets shallower.

It decreases, because the surface area decreases.
It increases, because the surface area decreases.

com»
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23 The followng is a displacement-time graph of a particle in a wave.
displacement /mm
24

1{\ /\

1] +

1 2 3 4/  time /ms
1=

2

Which of the following points represents the same particle of the wave one period

later?
diaplaﬂem": /mm # direction of motion

2..

5. B

ﬂ >

1\C 2/ D 3 4 distance /cm

1

2 -

24 A boy sees lhe image of an object O from position P, as shown in the diagram

below
{} o
5.0cm I \\//
g

S S S S S

He then moves 5.0 cm closer to the mirror. Which of the following statements
about the image is true?

The image becomes magnified.

The image position remains unchanged

The image moves 5.0 cm nearer to the mirror.
The image moves 5.0 cm further from the mirror.

onm>»
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25 The crilical angle of perspex is 42°. A light ray in a perspex block is incident on a
boundary with air.

Which of the following correctly describes the subsequent path taken by the ray

of light?

A The light ray is totally reflected, following path /.
B The light ray is tolally refracted, following path //.
C  The light ray is totally refracted, following path ///.
D

The light ray is partly reflected and refracted, following path / and //,

26 A converging lens produces a diminished, real image of an objecl.

Which point is the principal focus of the converging lens?

—

4 converging lens

27  Which of the following statements about X-rays and microvsves is false?

X-rays have a higher frequency ihan microwaves.

Both X-rays and microwaves Can cause jonisatior

X-rays are used in medical imaging but not micrvaves,
Microwaves are used for telecommunications, At not X-rays.

oOomP

99Tutors.SG | Page 134



Free Tuition Listing @ 99Tutors.SG
13

28 A dolphin emits an ultrasound wave and detects two echoes which are 40 ms
aparl.

Given that the speed of sound in water is 1500 m/s, what is the depth of the
swimmer from the surface of the water?

A 15m B 30m C 60m D 120m
28 Two isolated metal spheres X and Y are initially uncharged. The diagram

shows a positively charged strip being placed near metal spheres X and Y. X is
then earthed momentarily and the charged strip is removed.

J

4+ +
>

f it was possible for the spheres to touch each other, what are the final
charges on X and Y respectively?

X Y
A negative neutial
B neutral neutral
c negative negative
D neutral negative
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A storm cloud at a potential of 107 V with respect to Earth delivers a lightning
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stroke of charge 65 C to the Earth's surface in one tenth of a second

How much energy is dissipated if the potential difference remains constant?

A 65x 10%J
B 15x10%J
c 55x 1084
D 6.5x10°J

Which changes will both cause an increase in the resistance of a copper wire?

| temperature of wire | diameter of wire
A higher _decreases
B higher increases
C lower decreases
D lower increases

In the given circuit. there are 3 identical light bulbs.

_.®_§~'_.

N
I

®- -

Bulbs P and ( was initially lighted up. Swilch S is subsequently closed.

How does the light intensity of the light bulbs change?

‘D'nlm » |

BulbP Bulb Q
No change | Becomes dimmer |
No change | Becomes brighter

Becomes dimmer

| Becomes dimmer

| Becomes dimmer

Becomes brighter
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33 The diagram shows three lamps in series with a 12 V supply. The lamps do not light
up because lamp L has a broken filament. To lest the circuit, the contact is

connected in turn to points X, Y and Z.

X 8 Y SL b d 8
+
TEVT‘ contact
A\ I
W)

Which of the following shows the readings of each voltmeter?

reading at X/ V [ readingat Y/ V [ readingat Z/V |
A 8 8 0
B 12 8 4
(& 8 12 4
0 12 12 0

34 The ratings of some electrical appliances are shown below.

Electrical [ Rating
applianca
Television 135 W
Air conditioner 275kW
_ Lamps 100 W

If the cost of 1 kWh electricity is 80 cents, what is the total cost of operating the
following electrical appliances for 3 hours?

A $718 B §12.20 C §$73.40 D $570.60
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35 Fig. 35.1 shows a compass neadle pointing to the Earth's north when there are no
other magnets around il. The compass is then placed at point Z, near to a magnel
with a soft iron bar as shown in Fig. 35.2.

N soft iron bar
() :
*_
e 7
Fig. 35.1 Fig. 35.2

Which of the following diagrams shows the possible onentation of the compass
needie?

A ‘N“n B (- c D m
O OERONNC
36 The figure below shows the top view of three paralle! wires.
The movable wire X is placed near wires Y and Z which are both fixed in position at

equidistance from X, A current of 1 A flows through the wires in the directions as
shown.

What is the direction of force (A, B, C or D) acling on wire X?
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37 The diagram shows a beam of electrons entenng a magnetic field. What will be the
direction of the magnetic field?

Region with -

magrenc fiekd
A Towards the bottom of the page B Towards the top of the page
C Out of the page D Into the page

38 A diagram of a sensitive centre-zero galvanometer is shown above. A short but
strong magnet then fails through the vertical solenoid ABC which is connected to the

galvanometer.
magnet

cenlre-zero
galvanometear

A /T\

Y/
B
C

c?
At A AtB | AtC |
A left left left |
B left right nght |
C left zero left
D let | zero | right |
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39 When a 12 V, 50 Hz supply is connected o the Y-terminals of an oscilloscope, the

trace in the diagram is obtained. Each square is 1 cm by 1 cm.

|
e

]
|
|
:
|

.

j - -
i

2
=

— e = ..-...l
-‘.“ -
Mo

i

Which of the following diagrams shows the coirect when the same supply is
displayed with the time base set as 5.0 ms/cm?

A B

i

m \ /

= -

?__
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40 The diagram shows a long transmission line supplying energy at 240 V o two
houses X and Y withoul using transformers. In both houses, electric heaters are

switched on.

l X Y
A, F N
240V ~o 95° 0]

The occupier of house X switches off the healers in his house.

What happens in house Y?
A There s a fall in the voltage supplied and in the power used.
There is a fall in the voltage supplied but no change in the power used.

B
C  There is a rise in the voltage supplied and in the power used.
D There is a nse in the vwoltage supplied but no change in the power used.

End of Paper
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Name: Index Number: Class:
{1 TEMASEK SECONDARY SCHGCOL

g O Level Preliminary Examination 2017
Secondary 4 Express '

PHYSICS - ' ' ' 5059 / 02
Paper 2 1 hour 45 minutes
Question and Answer Booklet

_Additional Material. NIL

READ THESE INSTRUCTIONS FIRST
Do not open the booklet until you are told to do so.
You are required to submit this booklet at the end of the paper.

Whnite your name, index number and class on all the work you hand in
Whrite in dark Elue or black pen.

Section A
Answer all questions.
Wite your answers in the spaces provided on the question paper

Section B

Answer Questions 10 and 11 and one of the two altemative questions in Question 12
Write your answers on the spaces provided on the question paper

Candidates are reminded that all quantiative answers should include appropnate units.
Candidales 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 comect answers.

At the end of the examination, fasten all your work securely together
The number of marks 1s given in brackets [ ] as the end of each question or part question

Take gravitational feld strength as 10 Nikg.

For official use only:

a | T T |10 ] g
5 R EI L |

A I I
|

|
; 12 1 Total:
! - | ] S ; RERPIS|
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Section A (50 marks)

Answer all questions,

Fig. 1.1 shows a Nano SIM (Subscriber Identity Module) card used in many moden
smartphones.

123 mm
e

i
—
8.8 mm thickness:
- =~ 0.67 mm
Fig. 1.1

(a) State how the dimensions of the Nano SIM card can be verified according 1o the
siated accuracy using appropriate laboratory instruments.

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

(b) State 3 base quantities and their cerresponding S 1. units other than light intensity
(candela).

-1

Fig. 2.1 shows a studenl carrying a school bag which has two straps. These two
straps support the entire weight of the school bag.

Fig. 2.1
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(a) The tension in each strap is 30 N while the weight of the bag is 50 N. Using an
appropriate vector diagram, determine the angle between the two straps.

(b} (i)

angle = ... oo o (2]

The straps on the school bag are lengihened such that the angle between
them is reduced.

iengthened
straps

Fig. 2.2

State what happens to the tension in the straps. if any
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(i)  State and explain the effect of the lengthened straps of the school bag on
the stability of the student.

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

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

() The student decides to use a school bag with thinner straps as shown in Fig. 2.3

thinner
straps

Fig. 2.3

However, the thinner straps made it uncomfortable for the student to carmy the
same amount of load in the bag. Explain why.

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

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

99Tutors.SG | Page 146



Free Tuition Listing @ 99Tutors.SG

5

3 Fig. 3.1 shows a toilet bowl that is choked

T

trapped
air

—

blockage——

Fig. 3.1.

(a) if the pressure of the trapped air in the toilet bowl is 99 kPa. find the density of the

hqusd in the 1ot bowl
(Take altrmospheric pressure as 100 kPa.)

density of liquid =

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

(b) Given that the mass of the liquid 1s 0 85 kg, find the volume of the liquid in cm®

volume of liguid =
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4 (a) Dislinguish between mass and inertia

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

PR R T TP P P S T T R TR TR R R AR R R LR Al R L L b bttt et bl it e e i

(b} Agroup of students are playing a game in the physics lab Fig. 4.1 shows the selup
of the game.

sensor

toy car

Fig. 4.1
To win, a student must exert a force on the tay car al the bottom of the siope. The
toy car must then have an initial velocity such that it will just touch the sensor
without causing the sensor 10 topple.

Determine the minimum initial velocity of the loy car that would allow a student to
win. (Assume that dissipative forces are negligible.)

initial velacity = coocviiininesncrsensmnaines [2])
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5 The apparatus shown in Fig. 5.1 shows a heavy piston supported by gas trapped in a
cylinder at room temperature. The piston is free to move.

(@)

(b)

inder

.-‘"'-.J C?f
piston _ gas

o o o v b P S i

Fig. 5.1

Explain how the extremely small gas molecules are able to support the weight of
the piston.

.12

The piston is then placed in a very cold freezer. The piston moves downwards
and siops before reaching the bottomn of the cylinder.

Using ideas about molecules and pressure, explain why the piston moves
downwards.

...........................................................................................................
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6 (a) Fig. 61 shows a stainless sleel pot containing water and placed on an induction
cooker with temperature at 120 °C.

Fig. 6.1

(i) Give two reasons with explanation, how the stainless steel pot allows the
water to heat up quickly.

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

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

(i) Give two reasons with explanation, how adding a lid to the pot allows the
water to heal up mare quickly

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

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

---------------------------------------------------------------------------------------------------
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(b) In an experiment to measure the specific latent heat of vaporisation of water at its
normal boiling point, the apparatus below is set up as shown in Fig. 6.2, The
thermometer is 1o check the boiling point of the water 9 0 g of waler is evaporated
when a current of 2.0 A is passed through the heating coil for 630 s The resislance
of the healing coil is 8.0 ().

ceils I' !!_ S

} '

|

®
outlet
thermometer pipe
lagging — ; water
\‘\.. / - ~
R LA heating
Fig. 8.2 coil

(i) State what is meanl by the speciiic latent heat of vaporization.

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

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

{iiy  Calculate the specific Iatent heat of vaporization of water assuming that
no heat escapes from the flask.

specific latent heat of vaponization= . ... ... ... [Z]

(iii) Explain, in lerms of molecular behaviour, why temperature of waler does
not change during boiling

e 131
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Fig. 7.1 shows an opticai rain sensor system installed on a car's windscreen to detect
the presence of rain. The optical rain sensor werks on the grinciple of total internal
reflection. The car's windscreen is made of glass.

windscreen

BN NN R
_ S ol
infrared infrared ) infrared
emitier beam detector
Fig. 7.1
{(a) State whal is meant by total internal reflection

(b} InFig. 7.2, adroplet of rain is present on the windscreen. The infrared beam 1s now
unable to reach the infrared detector in Fig 7.2. Sketch and complete the path
taken by the infrared beam, 11]
The refractive index of water is locwer than the refractive index of glass.

rain droglet

infrared
detector

infrared
emitter

Fig. 7.2

{c) Given thal the refractive index of infra-red waves in glass 1s 1.52, calculate the
speed of infra-red waves in glass

speed of infra-red waves INglass = (i verennneenes 12]
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(d) A mechanic decides to change the emitter to emit microwaves instead of infrared
waves.

Given that the speed of microwaves in glass is slower than that of infra-red waves,
state and explain if the microwaves will still reach the detector when there is no

rain,

(e) State one other use of infrared radiation.

At an airport, fuel is pumped through a pipe from a tanker to an aeroplane, as shown in
Fig. 8.1. :

= aeroplane

¥ e

pip
tank— ,~=—" 1 |
e ﬂé o

Fig. B.1
As the fuel fiows through the pipe, the pipe becomes negatively charged. As a result,
the aeroplane also becomes negatively charged.

{a) Explain how the fuel becomes charged.

(b} Explain how the aeroplane becomes neqatively charged

..........................................................................................................
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12

() Suggest and explain one problem that can arise when an aeroplane becomes
charged while refueling.

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

(d} To prevent the aeroplane from becoming charged, a meta! cable 1s attached and
it connects the aeroplane 1o the ground.

Explain how the cable prevents the aeroplane from becoming charged.

cicssiosin ]

9 Fig 9.1 shows the relay connected in a circuit with a 12 V battery and a thermistor. The
bell is initially not ringing

| e

x
12v)
ek I_ i

i I rel
‘leenuidl_ _.+. [ ey

Fig. 9.1

(a) Explain why the bell rings when the temperature of the thermistor rises.

v 10
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(b) When the resistance of the thermistor is 2000 (2, the current in the coil is 1.5 mA
This causes the contacts in the relay to close
The resistance of the bell s 200 (2

Calculate

(i) the current passing through the bell,

CUBNL =L i oD

(li) the potential difference across the coil.

PO BCIESE ROl & il e eaiae 83

(e} Suggest an advantage of using a relay in this circuif

BEAEEEC A ARE R AR e E
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Section B (30 marks)
Answer all the questions from this section
Answer only one of the two alternative gquestions in Question 12

10 Tossing a coin has been historically used in decision-making

i

=

Fig. 10.1

(a) In Fig. 10.1, name and label two forces which act on the ccin as it moves away
irom the hand, assuming that the coin does not rotate. (1)

(b) An experiment is performed lo investigate the motion of a coin toss.

A coin is tossed and iis displacement is recorded using a data logger.
The experimental data is recorded in the table in Fig. 10.2.

. t/s d/m |
' 0 0|
005 | 045 |
b6 | 064
035 | 05
020 | 037 |

025 | 013

030 | -015
035 | -046 |

040 | -079
7 TS
050 | -145 °

Fig. 10.2
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In Fig. 10.2 below, plot a graph of d against  using the dala given (2]

ETEES B RN LRGN SEEEG ST W RTneN N R F S ER ) BESa N aew
e TSR E e e SaavasEzs b Sda nasdd ruied -.+-~irr--'~-t“
+ ,_....I.._!_. ' (- e I T.".r o .1,_,.. ot £ -4 b ,._._...J._
S

re i L 0 N A B RS EY B I i
R l ] ;][“ DI S i 0 B e i e
ot bk oy B S IR S B SS A R B EE I RIS i it i ]
T it Bt o e T o I A A fo it f ]
B o 2 5. P BEEE W N S5 N O e e I ' R
B L @ AN A ok i A R 5 SRS B g & i G 4
e S B e Rl R B o o S I BT I el L L L o T S SEA S AR S S
A e e LR
B AP (I 7 sk wiad S - | st R P |
.I'f.l.,_'-j. 11 ;-.'L;._ 1 o 6 1 _+_T.I.. il .’.']1 it
i i S R I HNNAE FES N PRI DS Rapan TN e
| EESN FEEEE EES 5 5 FRA B K il G
B B I -l i 3 i B N

i1 i ISLRgna s "

j_
(ol 1 G
L +H
T r 4 1 N
—H- R e juSas inEna DEsEe S '
s e e e e e AT L S ; 1
A=t =1 H T 1 t et e = i If
B N Ll i P X O RS- T N R Ed
HE R R R P
11,4'!'_'7 I |';|' AR S
bt - e - | B I S0 A 8 I I 0 L R O .I._._!_i_._;_
..r+_| i .:.'.' + L 'Ir i:jl ,_!_ 1,_1..1_.!..__.._...1.......1...1.. _..._._:-.
S SR A T il ! T B T I e L A T L]
-_*_E_*_i---.fJ A ASED N EEE! B s e 1|_,_
B D A S S Ii;.'..i..,.:._ "':r'['"“'- ISR 2 N : bt

Fig. 10.3
{c) On your graph in Fig. 10.3, determine and mark the following points:

(B) point 'A’, where coin's acceleration is equal 1o the earth's gravitational
acceleration. 1

(il) point ‘B, where coin is at maximum acceleration, (1]
(iii) point 'C', where the coin is at rest (1]
(d) Explain how the graph in Fig. 10.3 shows that the coin reaches terminal velocity.

GErmEEEREEE R R AR R R RS T

(e) Using Newton's laws of molion, explain why the coin reaches terminal velocity.

-------------------------------------------------------------------------------------------------------------
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11 (a) Fig 11.1 shows a type of electric motor where coil PQRS is connected to a battery
and is placed between two sclenoids AB and CD which are connecled lo a
separale d c. power supply

An ﬁ/

%I

+ & @
r"';# &

axis of coil

//
Q

Fig. 1.1
Both switches X and Y are closed.
(i) ©OnFig. 11.1,
A. label the magnetic poles at B and C, [1]
B. draw arrows to indicale the direction of force experienced by sides PQ
and RS of the coil. 1

(ii) Describe the effect on the movement of coil PQRS when the d.c. power
supply connected to solenoids AB and CD is replaced by an a.c. power
supply of low frequency.

. M
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11 (b) Fig. 11.2 shows a device used to measure the fiow of air The lurbine is made lo
rotate by the air that flows through it. The rim of the turbine contains twenty small
magnets. The detector coil is connected to the primary coil of a step-up fransformer
(Fig. 11.3) lo ampiify the voltage signal. which is then displayed on a cathode 1ay

oscilloscope.

furbine

primary coil secondary coil
4.{ 3 l
from detector coil 44 E tocro
{ (A ) e o -
V Az
Fig. 11.3

Table 11.4 shows the data for an air flow rate of 15 cm/s. Some values are missing

from the table.
] Table 11.4 _ _ |
o , MEEORY e
ar ﬂmn;r;ate.-‘ : E&ﬂﬂd pff : primarycoil | secondary coil
cmt /s uroine spin | CALTA ] Vil | ﬁ-:lf-'ﬁi___l__,v.z—fv '
T - L i
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(i) Explain why an alternating e.m.f. is induced in the detector coil.

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

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

Fig. 11.5 shows how Vi, the induced e m.f. in the primary coil varies with
time for a flow rate of 15 em*/s

(i)

On the same axis below, sketch a graph to show how V1, the induced e.m.f.
varies with time when the turbine rotates with a flow rate of 30 cm'/s.
Assume that there are no dissipative forces within the turbine. Complete at

least 2 waveforms.
inducedemf. /V (2}

'y

s lime /s

VARV

Fig. 11.5

Complete Table 11.4 by filing in the missing values of A2 and V2 assuming

{iii)
that the transformer is 100% efficient.

2]
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12 EITHER

A microphone 15 an input transducer which converts sound into electrical signals. A
solenpid is connected to a diaphragm which picks up sound waves. The vibration of air
molecules causes the diaphragm and solenoid to vibrate. The movement of the solenoid
in the magnetic field generates an e.m.f. in the wires.

diaphragm magnets

to speakers/
signal processor

Fig. 12.1

Whem a2 microphone is connected fo a cathode ray oscilloscope (c.r.o.), sound waves
can be observed through the voltage fluctuations generated in the microphone.

Two microphones are connected to a cr.o. to observe the sound generated from a
musical instrument. Both traces on the ¢.r 0. have the same Y-gain.

. 13¢em microphone A

S TR
sound from H ! I'i f i rert
erash | .}, I\
musical instrument ’ REKE R iRy Suv i’
M Rl b i B
mictophone B c.ro.
Fig. 12.2
/(: 1 1 \
point P 4 y |
T~ ﬁ - _trace from
I ] microphone A
A
L | - | CE
AL AN AN \ trace from
VL JINS K/ \ / t\ / _\{"" microphone B
0
% e O 1S O O Y O I L 1O
—~ —
1 division
Fig. 12.3
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(a) State two differences between light waves and sound waves.

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

BEsssSEssEEss SRR EEE IR AR E SRR AT SRS A AR AR AR SRR R . [2]

(b) With reference to the traces on the c.r.o. in Fig. 12.3, compare the pitch and
loudness between the sounds received by each microphone.

(c) Describe how sound is transmitted from the musical instrument to the
microphones. You may include a diagram in your answer.

(d) (i) State what is meant by wavefront,

(li) In Fig 12.3, mark a poini on the trace for microphone B which is in phase
with point P. Label this point as 'Q". 111
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(e} Given that the horizontai distance between the two microphones is one quarter of
a wavelength of the sound wave, find the frequency of the sound wave.
Take the speed of sound in air as 340 m/s

frequency= .. .. ...... .. ... . ..M
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12 0R

Fig. 12.4 shows part of the mains electrical circuit in a house

B
&
kethe
"_"-‘“‘®‘“ g
A
[]x /_\
- Y /
— ! L me— N .
neutral heating
element
earth
.é‘ e
Fig.12.4

Two lamps A and B, each rated at 60 W 230 V. are connected to the live wire through
fuse X. An electric kettle, rated al 750 W 230 V. is connected to the live wire through
fuse Y. Fuse Z protects the whole circuit.

The electric kettle has a metal case which is connected to Earth.

The mains supply vollage is 230 V

(a) Calculate the cuirent in fuse X when all the swilches all closed.

current through fuse X = i ey 121
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(b) Fig. 12.5 shows the electrical wiring in table lamp A.

cable to
s\

.

.

~.-|

g

wire R
Fig.12.5

(i)  Explain why wire P rather than wire Q is connected to the live terminal in the
plug.

A E R R R R R RS R R R R R A R e e R

- 121
(i) Wire P becomes loose and touches the metal case.

Explain why a person who later touches the case feels no electric shock and
i£ nol harmed.

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

....................................................................................................
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(¢) Instead of using fuses that have (o be replaced when 'blown’, circuil breakers are
used. Fig. 12.6 and Fig. 12.7 show a circuit breaker before and afler it has been

activated respectively.
reset
spring button reset
— button
+ — plastic plastic
plunger
% iron bolt pring plunger

electromagnet

%
switch is |eircuit . o To household
on ppliances

3-- Eo household

Fig. 12.6

(i Referring to Fig. 12.6 and Fig 127, explain how the circuit breaker works
when an electrical fault occur and how it can be reset.

(i)  Explain why the circuit breaker cannol be resel if a steel bolt is used instead
of the iron bolt.

w 1]

End of paper -
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Answer Scheme
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1 JA 6 |B [11 D [i6 |B |21 |€ |26 |D 31 [A [36 [C
12 A 17 JC [12/D |17 |C J22]C [27 |8 [32 D (37 {D
(3 _|D '8 [B [13/C [18 /C (23 |C [28 (B |33 |D [38 |D
4 ]c (o D [14 A (19 |B |24 |B [29 [ C |34 |A |33 A
(s _1c 10 [A 115 [A [20 [A [25 (D 130 [C |35 |A |40 [C |
Paperz : e e I
1a | The length and the width of the Nano SIM card can be measured (1]
using a vernier caliper up to a precision of 0.1 mm while the
thickness can be measured using a micrometer screw gauge up
to a precision of 0.01 mm, J
1 Te;npﬁthre_ {I{j._Tirne (s), Length (m). mass {EQT currenl_{A}, "Any_ 3
Amount of substance (mol) 1
2a | Scale lcm: 5N BRI
{ for
,5 propes
- T,=30N diagram
(6 cm) with
| labels
I a7 ; |
.‘(__ E |
l . 113° W=50N i
! (10 cm) {
'. l |
| oy
T,=30N | .
(& cm) For |
| answer
|+ 1°
Ans: 67" L |
2bi | When straps are lengthened, the angle between the siraps Wil-f-b{; ) :
| reduced. :
' Thus, while the magnitude of weight in the vector diagram remamns | |1)

[

 the same, both tensions in the strap will be reduced in order for |
| forces 10 be balances. e |
L.2bii | When straps are lengthened. the centre of gravity of the bag is | [1]
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[lowered The overall centre of gravity of the student with the bag |
will also be lowered
|

. ;
| Thus, the stability of the student increases. [1] if |
bl e i |withexp |
2c  The thinner strap increases the amount of pressure on the | [1]
| student. |
] Since pressure is force per unit area, with the same load (force) | [1] |'
| i and smaller area of contact between the strap and the student's
| ! 1
| shoulders, pressure increases. |
3a | Pressure of trapped air + liquid pressure of 12 cm = mmﬂspihem':_P_—'! '__‘{
99 x 10* + (B"10)(p)(10) = 100 x 10°* | [1] hpg
' p= 1250 kg/m? 1] |
'3b | Volume = mass / density o J ' =
= 0.85/1250 (1]
= 0.00068 m? |
| = 0.00068 x 10° cm? | |
= 680 cm? | [1] conv.
i - : ’ — e - e L
da Mass is a measure of the amount of matter inot substance!) in an| (1]
object
I whiie inertia is a measure of the object’s reluctance to change inits| [1]
i state of motion
4b | Loss in KE = gain in GPE
: v“imv=magh [1] KE
F av?=gh and ,
v=2gh GPE |
v=[2gh formula |
, =yZ2x10x% 03 1
| = 2.45 Vs t

|
|
. | I I — = = | )
5 [(a) | The air molecules in the cylinder move quickly and_collide with | 1)

i
L
|
1

| the piston very frequentiy. !

The coliisions with the wall of the piston, exert an upwards | |
| force large enough to support the weight of the piston 1

((b) " As the temperafure of the ar in the cylinder decreased, the KE | (1]

of the air in the cviinder decreases / air moves slower. ! f

. The foice and frequancy of collision of the ai_molecules against _
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Thus pressure of the aw in_the cylinder decreased since
pressure is force per unit area, 1]

The difference in pressure between the air in the cylinder and
the pressure cause by the weight and the surrounding air) | [1]
creates a resultant force downwards.

T S —
|
|

6 [(a) |() [ s agood conductor of thermal energy so it transmits | [1]
heal from the induction cooker quickly.

it 15 silver, thus a poor emitter of infrared radiation so it | [1)
will not lose heat so quickly to the surroundings.

(i) | It prevents convection with the outside air. (1]

It prevents the loss ol energy via evaportation of the | [1]
water/ steam. '

(b) [{i) | Specific latent heat of vaporization is the thermal energy | [1]
| reeded lo change a unit of mass substance from liquid to
gas with no change in temperature

(i) |Electrical energy lost by healing coil = Heal energy

ganed by water to boil

FRt = ml,

2% x 8.0 x 630 =0.009 x lv (1]
Iv =2 240 000 J/kg (1]

(iif) | The heat energy supplied to the water was used 1o break | [1]
the intermolecular bonds between the water molecules
and

| to push back on the surrounding atmosphere. \ {1
o
|1 The average KE of the molecules does not change |
‘ | while the PE of the molecules increases. | 1]
7a | Total internai reflection is the refiection of all light {Eﬁiﬁtai
reflection) =l the boundary of an optically denser medium_ back  [1)
| into the medium
i when its ang'e of incidence is greater than the critical angle
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"7b | Note bends away from normal from glass to water,
but mimnimal refraction between water 1o air due to i = 90"

v= [3"”") = 1.97 x 10° m/s

1.52

7d | Microwaves moves slower than infra-red so the higher refractive | [1]
index of microwaves is higher than infra-red waves.

"T

With a higher refractive index the critical angle of microwaves is | [1]
smaller so total internal reflection will always occur at the same | r/ship
angle of incidence. ‘betw. n|
;I |and cnit !
T, S _ lansiﬂ
Te Infrared thermometer, remote controllers. intruder alarms | [1]
! ' I = i
8 |(a)  Electrons move from fuel to the pipe due to friction.
i1
Jl (b) | The fuel will nduce a negative charge on the plane. N
- . . = ()
{c) | Due to static discharge a spark might occur and ignite _fuel 111

CmIon

(d) | The metal cable provides a conducting path for excess negative
‘ﬂhargeaf electrons lo leave the aeroplane and move to the | [1]

ground

99Tutors.SG | Page 170

When the temperature of the thermistor rises, its resistance | [1]
| decreases. Since lotal resistance of the branch decreases while
L1 the potential difference across it remains the same, this will




Free Tuition Listing @ 99Tutors.SG

i | cause a larger current to fiow through the solenoid. | |
. | '
A mammMMMmmﬂﬁ |
produced and the relay switch will be closed. causing the bell to | [1] ;
| nng. ‘ |
wy [ v =i - [ ]
= 127200 f |
= 0.060A 1 |
o — SESTUTNEY (S
(i) |pd of thermistor = RI r
= 2000%x15x10*°
| = 3.0V 1 11]
r pd. across coil = 12-3.0 -' J
‘ =90V {11 -
e == To——
‘ (ii}) | Only a smali current of 1.5 mA is required to switch on the
bell using the relay. Without the relay, the user needs to
handie a higher and more dangerous current of 60 mA. | [1]
- . L
10a | e S~ T | =

99Tutors.SG | Page 171

(1]




Free Tuition Listing @ 99Tutors.SG

i1uh :.. e —d PLERETE - e T o i[1] |
! | d/m | Axis &
! , | erale

A LI !
o /"/;.“ e ‘ i[ﬂt:;tﬁng

e ————y

|
1&‘1 -']H/ | 'Eshaper'
+] o [1] J
| o o
| ) L
N

ha

40d |From t = 0.35 s to t = 050 s, gradient of the s-t graph is | [1]
constant, terminal velocity of the coin is v = 0.33/0.05 = 6.60 m/s.

10e | During freefall of the coin, air resistance increases as velocity | (1] !
increases. |

At terminal velocity, air resistance becomes equal and opposite to | [1]
the coin's weight and the net force on the coin becomes zero.

|

| By Newton's 3econd Law. ihe acceleration of the coin becomes | [1]

' | zero, hence its velosity remains 2t terminal velocity. |

— B l

LH (a) [()) [A [B:South  C:Norh ]

| |B.[PQ. Upwards force RS: downwards 1 '

b (il | The col PQRS will switch its direction of rotation |
| | ‘ penodically. ] n

e L ik = = e : = - S ——

({b) | (I} | The revolving wheel causes each individual magnets o | [1]
i move towards and then away from the detector coil ‘

| AsS the magnets move towards  the cnii.|
' | the changelincrease of magnetic flux  linking the | [1]
| , | coil generates an induced e.m f.

| | | induced e m is reversed.
S| ' Hence, an alternating e m f is induced in the coil

. -
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T T e e e S e S A —
| (i) | Each complete wave is within haif of the original period ]
' ! and induced is double of the original amplitude [1]
) (i) | use tums ratio o ] '
N;I"er = V'IND
1214 = V, /6
V:=18V N
i A; =0B6A [1]
| . o
12a | Sound wave is a longitudinal wave while light is a transverse wave. | [1]
Eith | Sound requires a medium lo be transmitted while light does not. [1]
er (speed of waves not accepted(loo vague))
12b [ Both sound received by microphone A and B have the same pitch | [1]
as the frequency is tho same . (1] I
The sound received by microphone A is loudar than the sound
recewved by microphone B as its amplitude is higher.
When the musicai instrument is played, sound waves are produced | [1]
which transfer energy without a transfer of medium.
The air particles vibrate parallel to direction of wave motion and | 1]
' collide with each other,
! {
‘ Causing a series of compression and rarefaction. 1]
12 [Wavefront is an imaginary line on a wave that connects ail | [1]
di adjacent points thal are in phase. l
12di - 1 __[
P HAY |
| Point P Accept
| = , 2= M. | ;1:: of |
l | ‘g l points ll
i | | 1|

| ki _'_'{,_‘E,]‘

== 1 division _
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120 J f=v/A=340/0.52 = 654 Hz - T M
(120R T
[ (a) | Current through X = 2 x ( 60/230) (1]
' =0522 A [1]
(b) | (i) | Since wire Q'is directly connected to bulb so if the live

Is linked wire Q, a person who touches or changes the
bulb will get an electric shock even if the lamp switch | [1]
| is off.

Connecting wire P to the live terminal is a safer choice | 1)
because the bulb will be isolated from live/high voltage
supply when the lamp switch is off and this prevents
any accidental electric shocks.

(i) | When Wire P is lose and touches the metal casing of the

tamp which is earthed, for a_brief moment_a high | [1]
current will pass through from wire R to the earth. As
a result, the_fuse_at the live terminal end will blow and | [1]

isolate the live supply from the lamp. Hence a person
who later touches the case feels no shock and is not
harmed.

{e) (i) When there is an electrical fault and the_current s
axcessive, the electromagnetl will be stronger/ strong
enough o attract the iron bolt to the left by magnetic | [1]
induction

The plastic plunger will move upwards and opens the

switch because of the spring. The circuit is open and | [1]
the current stops flowing.

To resel, the plastic plunger has to be pushed down | [1]
and catches the iron bolt to close the switch.

|

l (i) |If a steel bolt is used, it will still be attracted to the

' electromagnet as it is a hard maanetic material_and | [1]
| thus retains its magnetism
. |
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1 A vernier caliper is used to measure the diameter of a ball-beanng.
Diagram 1 shows the reading when the vemier caliper is closed.
Diagram 2 shows the reading when {he ball-bearing is placed between the jaws.

0 1
|
0 5 10
Diagram 1
2 3
0 5 10
Diagram 2

What is the diameter of the ball beanng?

Z48 cm
286 cm
268 cm
2.88 cm

o0 m>»

2  Which has two vecior quantities?

acceleration and weight
density and kinetic energy
force and power

pressure and volume

(v I I

Frabminary Examinahon 2017 2 Secondary 4 Physics 5059/01

99Tutors.SG | Page 175


PDFescape
Highlight

PDFescape
Highlight

PDFescape
Highlight

PDFescape
Highlight


Free Tuition Listing @ 99Tutors.SG

Angio-Chinese Schoof (Barwar Road)

3 The graph shows how displacement varnes with time for threecars X, Y and Z.

displacemant

cary
e AT K
"
e = :t time
Which row describes cars X, Y and Z correctly?
1 car X car Y car Z
A | decreasing speed | constant speed | mowving in the same direction as car X
B | decreasing speed | not moving moving in lhe opposde direction to car X
C | increasing speed | constart speed | moving In the opposite direction to car X
D | increasing speed | notmoving | moving in the same direction as car X

4 An athlete participates in a 200 m race. In the first 10 seconds, he increases his speed
from rest with a uniform aceeleration of 1.0 m/s?. Thereafter, he maintains his speed
and completes the remaining distance.

What is the time he took for the entire race?

15s
25s
30s
i5s

oo o>»

&  An cbject releasad from the top of building falls through the air with terminal velocity
How many statemeni(s) is/are cormect as the bock continues o fall?

= The air resistance acting on the book will increase
The beok will undergo uniform acceleration

« The book wil increase in valocity

» The forces acting on the book are balanced.

A
B 2
c 3
0 4
Arelminary Exarmination 2017 3 Secondary 4 Physics 5059/01
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6 A ball rebounds after being dropped from a height.

Assuming that no energy s lost dunng its impact with the ground and air resistance s
negligible, which graph best describes the motion of the ball from the lime it rebounds?

A B
v/ mfs v/ mis
.5 T
”
t/is i/s
C D
v/ mis v/imis
A
> —
i/s tis

7 Which statement 1s correct?

A 1 kg of won s heawvier than 1 kg of air
B Mass and weight for matier can both be zero
C Gravilational held is a region in which a mass experences a force due 1o
gravitational atiraction or repulsion,
D Graviational field strength is the gravitational force aching per unit mass.
Preliminary Examinafion 2017 4

Secondary 4 Physics 5058/01
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An alloy is made from fwo metals A and B

The mass of metals A and B are 14 g and 23.5 g respechively,
The volume of metal A is 1.1 cm*and Lhe alloy has a density of 15 g/cm?*

What is the volume of metal B?

A 08cm?
B 14cm’
C 22cm’
D 25cm?

The diagram shows two stretched springs X and Y being attached (0 one end of a metre
ruke. A weight W is hung from the other end

fixed lo ceiling

metre I‘le‘;‘

D prvol ’/A Y

W
fixed o floo
The weight W is now moved gradually lowards the pivol
How does the extension of each spring change?
=
X Y s

A decreases decreases

B decreases increases

c increases decreases
| D increases increases

5 Secondary 4 Physics 5058/01

Prefiminary Examinafion 2017
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10 Four persons climbed up four different staircases. Their weights vertical heights of the
staircases and times are recorded in the table

Which person develops the least power?

5| weight / N height / m i time/s
A i 520 13 [ T
B8 720 9 6 |
c B50 1 ’ 8
D | 940 6 | 5

11 The diagram shows a light source illuminating smoke particles in air  When observed
with a microscope, moving points of light are seen

MICIOSCOpe — _ @
light g{g\)\ =] smoke cell view through
source il

microscope

1

What are these moving points of ight?

A Refiected light from smoke particies that move due 1o convection.
B Refiected light from smokée and air particles that move randemly.
C Refiecied light from air molecules, colliding with smoke parlicles.
D Reflected hght from smoke particies, colliding with air molecules.
Predminary Examnation 2017 & Secondary 4 Physics S059/01
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12 The diagram shows a cylindrical copper bar with one end, P, in contact with a continuous
supply of steam. The sides and the other end of the bar are well-insulated as shown In
the diagram

insulation

steam

How does the temperature of the bar vary wath the distance from point P afier several

hours?
A temperature of bar B lemperalure of bar
A i
[ > distance  distance
from P from P
C lemperature of bar D temperature of bar
i
i
L = istlance I = distance
from P from P

Preiimitary Examination 2017 Secondary 4 Physics 505807
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13 The resistance of a wire is 1.00 (1 at ice point and 1.40 (1 at steam point.

What is the resistance of the wire at 200 *C?

1800
1960
2000
28002

OO0 o>

14 The gr:wph shows how the temperature of a sample of molten wax changes as it cools.

ferriperatlre

Which statement is cormect?

» Ime

A From P to Q, the molecules lose internal energy and molecules move more siowly.

g}

From Q to R, iatent heal is given out to the surroundings and intermolecular forces
of attraction decrease.

From QQ to R, the molecules come closer together and internal energy increases

D From R to S, latent heat is given out to the surroundings and intermolecular forces of

attraction increases

Prelimmary Examination 2017
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15 Which o the following correctly shows the changes (o the potential energy and the
kinetic energy of the molecules of a iguid as it boils?

jotential energy kinetic energy
A decreases INcreases
B increases stays the same
c says the same decreases
(D says the same increases |

16 The diagram shows a dnnk in a bottle placed in a bowl of waler on a hot day,

The dnnk is kept cool by placing a wet cloth over il.

Which statement correctly explains why the drink is kept cool?

Hot air cannol escape from the bottle.

The cloth conducts heat from the bottie nto the water
The dnnk cannot evaporate from the bottle

Water evaporating from the cioth cools the dnnk.

o0 W >

Prefiminary Examination 2017 g Secondary 4 Physics 5059/01
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17 The diagram shows circular wavefronls moving from X to Z.

f/f(i/\-\\

|

e,

0

(diagram not drawn {0 scale)

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

Whal 5 the speed of the wave?

4.5mis
8.0 mls
125 mfs
18.0 mfs

o0 wm>»

18 The diagram shows a water wave moving in the direction shown

At whch point is the water moving upwards with maximum speed?

D

Frehminary Examimaton 2017 0 Secondary 4 Physics 5059401
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18 A sludent makes five statements

= All electromagnetic waves can travel in a vacuum

= All waves obey the laws of reflection but some waves do not obey the laws of
refraction.

=  Sound is 3 longitudina!l wave which travels in a direction parallel to the
direction of vibrations.

« The distance between 3 consecutive crests of a transverse wave is equal to 3
wavelengths.

« Transverse waves lransler energy by transfeming matter put longitudinal
waves {ransfer energy without transfemng matler,

How many slaterments is/are not comect?

Lo I T I
B W K

20 The diagram shows a ray of hght reflecting off a mirror.

What = the angle the lighl ray turns through?

A 40°
B 50°
c 80"
D 130"
Praiminary Examnation 2017 LR Secondary 4 Physics 5085/07
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21 The diagram shows a ray of light passing through three transparent media, A, B and
C

4

5\?\ - Medium A
AN

Medium B
607
AN
Medium C
AN
N

{diagram not to scale)

Which statement is comect?

Medium B has a lower refractive index than medium C.
Medium B has the smallest refractive index.

Light travels slower in medium A than in medium C
Light travels the fastest in medium A

oo m>»

22 The ciagram shows a thin converging lens placed in between a candie and a screen.

Vanous focussed images of the candle are produced on the screen by moving the lens
and the screen backwards and forwards.

Which statement is correct?

The image is bigger than the object,

The imaaqe is closer to the lens than the cbject s
The image is farmed al the focal point of the lens
The image s inverted

o O o P

Presrmnary Exanmnation 2017 12 Secandary 4 Physics 5058/
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23  Which of the following is arranged in order of decreasing wavelength?

A microwaves X-rays, visible hight

B radio waves, ullravioclet rays, infra-red radiation
C radio waves, visible iight, gamma rays

D ultraviolet rays, visible light. infra-red radiation

24  Which electromagnetic wave can cause structural damage to living cells and tissue?

A infra-red radiation
B microwaves

C radiowaves

D

ultra-violet radiation

25 The diagram shows waveforms produced by a flute (Y) and turming fork (Z) played by two
students

pressure vanation
& 4

How does the loudness and pitch of the sound from the tuming fork Z compare 1o flute Y7

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 e Z.

Preliminary Examination 2017 13 Secondary 4 Physics 5059/01

99Tutors.SG | Page 186



Free Tuition Listing @ 99Tutors.SG
Anglo-Chinese School (Barker Road)

26 A boy strikes a rigid melal fence with a stick. A gir listens with her ear againsl the fence.
One second after the fence is struck, the girl hears a sound through the air.

b -

)
stick

How long will it take for the gid to hear a sound through the fence?

A less than 1 second
B 1 second
C more than 1 second
D sound cannot travel through the fence
Frelimmnary Exarninahion 2117 T4 Secondary 4 Physics 5059/01
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27 The diagram shows a positively charged metal sphere placed between two uncharged
metal spheres

A4 4L A

The sphere on the right is now earthed,

J:ij:[

Which diagram correctly shows how the charges are distributed on the spheres?

b

A -
+ =
b, =
.

E
LT
C
Preiiminary Exarmination 2017 15 Secondary 4 Physics 5059/01
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28 The diagram shows the eleciric field produced by two metal plates which are
connacted to an electnical supply.

direction of electric field

metal plates

RO, B2

A,

A small negative charge is placed In the gap between the two plates.

What i1s the direction of the force exerted by the electnic field on the negative charge?

down
keit
right
up

c OO >

28 Thediagram shiows how The potential difference vanes with current for two wires X and
b 8

potential difference
]

4

&

Botn wires have the same length and cross-sectional area.

—» Current

Which statement 15 correct?

A A higher current flows through X than Y, if the same p d is applied across them.
B Both X and Y do not obey Ohm's Law,
C The resislivity of X i1s greater than Y
D Y has a greater resistance than X
Preliminary Exarmnation 2017 16 Secendary 4 Physics 505801
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30 The diagram shows a thermisior connected in series with a 72 0 resistor connected
across a 6 V power supply. When the temperature of the thermistor is 20°C, the
potential difference across itis 2.0V

1202

[

What is the resistance of the thermistor when the temperature is 20°C?

A 360
B 480

108 0
17 1440

31 I which circuit does the voltmeter reading decrease when light shines on the light
dependent resistor?

A B +V —

+V
% 2

oV oV
C +Vv D 4V
LL
oV oV
Prefiminary Examinafion 2017 17 Secondary 4 Physics 5059/01
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32 Four electric heaters are connected in parallel to the same power supply source.
The resistances of the four heaters and the amount of ime it was used are shown in

the table

Which heater consumed the most electriczl energy?

] resistance / O | _time/s

A 17.6 I 221

8 16.8 | 242

c 19.4 i 230

D 20.3 | 253 -

33 A 1.8 kW vacuum. cleaner and a 200 W television is connected in parallel 1o 3 240 V
mains.

Which will be a suitable fuse rating for the mains?

TA
8A
9A
10 A

[« B B I

Pralimmary Examination 7017 18 Secondary € Physics 5059/01
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34  Which device is correctly wired 1o a three-pin plug?

A aluminium casing
swilch
—

B
C aluminium casing

i

device

L_ e

D aluminium casing

{ device ‘—I

35 The diagram shows a strong magnet with four smali iron rings attracted to it

|
N
iron nng

¥ ,",.
| 8 N

A weak magnet, Z, 1s brought near to the end of the lowest nng

VWhat will happen 1o the chain of iran rings?

N will bend away from £

A

B 1 will bend towards 2.
C 1twill fail to the ground
D

I wril remain still

Prefminary Examination 2017 19
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36 A student makes three statements on magnelism.
(1) A freely suspended magnet always points in a North-South direction.
{ii) A compass is a lemporary magnet.
{) Electncal method of magnetisation will always produce permanent magnets

Which statement(s) is/are correct?

A (1) only
B (i) and (i) only
C (i only

D (1), (u) and (ui)

37 The diagram shows a beam of electrons moving in the direction shown.

v

What will happen lo the beam of elecirons as they enter into 2 magnetic field that goes
into the plane of the paper?

continue moving in the same direction and accelerales
continue maving in the same direction and decelerates
deflect downwards

deflect upwards

o0 mw P

38 The diagram shows part of a d.c motor

to coil

Wiat is the function of X7

A 1o control the speed of rolation

B loprovde a magnetic Nield

C loreverse the direction of current in the coil evary half a revolution
D ail of the above

Prefiminary Evaminaton 2017 20 Secondary 4 Physics 5059/01
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Anglo-Chinese School (Barker Road)

around two parallel wires carmying a

current?
A — oy B - o
7N 7 ~ / 'ﬁ_ o \
4 \ 1 T, 3 i _.-"_ o F .',--":-\-5\ L
/ ; ,’ﬁ\:\‘lﬁ i i "f-"f‘_‘\1\"'., "'-II A ” P .Y 1 .Ir . \.. .. .il
| IE' @Ff T L @I | lll 11.‘@}:‘ + + 1(@: y b
:'._ \l.:,_‘_'_,f # i i _J/ \ L T Ij ¥ uI‘ \'\ i ¥ f;‘l.
"'\ == / \ ‘\.\ TR . N
s S """‘-\-._\_._ R I|I|IL‘--._______ ol
c LT R 4 D o P
|/ s
*"_‘:\:\“- i .J' JJ R A - ) \
L @y 1**11'111(@“5 ¢ ® ) .\@1% A
., \_\"- f‘,f 1 \. :-.. e / " %, :- _, — .F-' :
/# ;! ! 'tlll \.\ "‘.‘_ T = . S __,r"
Y \

40 The diagrams below show the set-up for which a short bar magne! 1s dropped through a
coll of wire,
magneat
enters
. Xx—
-—-_-_. ..
el T T e prper
il —
ety —_—
s —
——c=» [
Yy — = ¥
N
magnet
leaves
%
Which of the following correctly indicates the direction of the induced current between X
and Y?
| as magnet enters the coil r as magnel !Eaues_lhe coi _lj
A XtoY 1 X10Y ‘
B X10Y ‘ Y to X ‘
| c Y to X | XtoY l
2 XBE o VK |
Preliminary Examination 2017 21
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Physics (SPA) 5059 Suggested Answers & Feedback

Qn | Ans |
=2k B_ |
=2 A
-3 | 8B
% B
b I A
B C
S
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Section A
Answer all the questions in this section,

1 Fig. 1.1 shows an acrobat walking a tight rope.

tower B horizontal tower A
o 30° """""’""'TIEE """"" ]
Ty Tz
tight rope
Fig.1.1

The acrobal is at rest at the position shown in Fig. 1.1.
The tensions T+ and T; in the rope are 600 N and 540 N respectively.

(@) (I} Inthe space below, draw a labelled diagram to show the resultant of the two tensions.

Determine the size of the resultant farce and the direction batween the resultant farce
and the horizonial,

resullant force =

direeton | oo [3]
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{il) Determine the weight of the acrobat.

(b) A second acrobat of mass 65 kg stationed at tower B jumps vertically upwards with a force
of 2000 N,

The gravitational field strength is 10 N/kg.

{1}  Calculate the initial acceleration of the second acrobal.

T, 1 SRR,

(ii) ©On Fig. 1.2, sketch a velocity-time graph of the second acrobat from the instant she
jumped upwards to the instant she lands back on tower B.

MNeglect air resistance In your sketch.

velocity
&

lime

v

Fig 1.2
(1]
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Fig. 2.1 shows a uniform oval disc freely pivoted at P. The bottom of the disc is pulled to the right
by the tension in the thread ST.

K

s TR

Fig. 2.1
{a) On Fig. 2.1, draw an arrow to represent

(1)  the weight of the disc, marking out the position of the centre of gravity of the disc with

a cross, X, (1]
(i) the force exerted by the thread on the disc and label it as F;, [1]
(lif) the force exerted by the pivot on the disc and label it as Fs [1]

(b) Describe and explain what happens to the disc when the string ST is cul.

..[2)
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Fig. 3.1 shows a simplified structure of a tidal generator used to generate electricity

Fig. 31

{a} (I} State the Principle of Conssrvation of Energy

w1
(ii) The tolarkinetic energy provided by tidal currents acting in a second Is 111 240 J,
The efficiency of the tidal generator is 77%

Calculate the energy output of the tidal generator in 10 min

CURBUL R . creisarsnecpesisnn ror wemnre merr b

{iii) Give a reason why the efficiency of the tidal generator is not 100%.

(1

{b) Both wind turbines and tidal turbines are polentially eco-friendly and inexpensive sources
of rengwable energy

Slate one advantage of tidal lurbines as compared fowind turbines.

sl 1]
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4 Fig, 4.1 shows a solar healing system

wiati Iﬂu
7 hot water 1ap

tank

R

A=l [

ghass cover
black
styrofoam
surface - coppar pipe ——— |
,JT \ Sl view of heatar Frant v of gips

shiny, sliveced surlace

styrofoam

Fig. 4.1

(a) Explain how the sun causes the water in the tank to heat up.

4]

(b) Explain the purpose of the styrofoam.

1)

{c} Suggest one modification that can heat up the water at a greater rate and explain wihy.

12
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Fig. 5.1 shows a setup using ultrasound to delec! fiaws in welding. A pulse sent by the transmiitter
reflects from the other end of the metal into the receiver. Fig. 5.2 shows one normal C.R.C. signal
display and two abnormal displays. The speed of ultrasound through the piece of metal Is
3200 m/s.

C.R.O. transmitter and receiver

P e
L O, (1 I I A '
. FH b O T
F | ._...II..J__. ; - | J .

0 O
— —t+ —1-- {123 48 = et —I+;L__.- _i_ ._1___ ,_l

H
TEE
L1
‘a,jln, it
-1

g
=3
T

0 BN
i
-4—13—-:
EEE

8!
1
| 3

SERERSERRERL " . SwEssEmwmmmr
§ H { J!,, 1 ﬂs}ﬁjy qf e = '-/t“-—
68 B e 1 e
Fig. 5.2

{a) For tha_unurmal display, the time interval between the transmitted and received pulse is
30x10%s.

Calculate the thickness of the piece of metal.

thickness = ...
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(b) Suggest a possible reason for the abnormalities in

display 1,

........................................................................................................................................ [1]
display 2,
.................................................................................................................................... 1]
(c) Explain why a received pulse will have a lower amplitude than the transmitted pulse
...................................................................................................................................... [1]
(d) Electromagnelic waves can also be used to detect flaws in welding.
{iy State one electromagnetic wave that is used.
(1]
{ii) Explain how the use of electromagnetic waves is different from ultrasound waves in
detecting flaws.
1
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Fig. 6.1 shows the print head for an inkjet printer. The inkjet from the ink gun is charged before
it is gjected downwards,

[ ink gun
deflecting plates — ' charging electrode

ink jet

gutter ===
(collects ink drops)

———
Fig. 6.1
{a) State the type of charge on the inkjet and explain your answar.

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

(b) Explain why the ink particles form an even layer of coating on the paper,

(e) Predictif an even layer of coating on the paper is more likely to be achieved by a printer in
an air-conditioned room compared to a non air-conditioned room

.12

Prafiminary Examination 2017 8 Secondary 4 Express Physics 5059

99Tutors.SG | Page 203



Free Tuition Listing @ 99Tutors.SG

Anglo-Chinese School (Barker Road]

(d) The deflecting plates are maintained at a potential difference of 20 V. A charge of 1.5 uC
is passed between the plates every second.

(i)  State what is meant by potential difference.

[ 1)
(i1} State the electric current passing through the plates.
GLHTENE =00 v essaastasss] 1]
(i) Calculate the energy consumed by the plates in one minute.
BNEMEY =i vivvaiiviie i ciamns 2]
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A magnetic relay uses a small circuil to control a larger circult, Fig. 7.1 shows a simple magnetic
relay, together with three contacts X, Y and Z, used to control the operation of two lamps Ly and
La

25

Anoaaannnns

N

softironamature | ~ T "

The switch is closed.

{a) On Fig. 7.1, draw the magnetic field around the magnetic relay. (2]

(b) Describe the changes thal occur in Lyand Ls.

03]
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Fig. 8.1 shows an a.c. generator.
. axls
L

(\\L coll
N 5
X

output
Fig 8.1

(a) The coll starts to rotate from the position shown in Fig. 8.1.

(i) Explain why the e.m.f. induced is a maximum at this instant.

R |
(ii) The coil rotates 180° every 10 s and the maximum e.m.f. induced iz 110V,

On Fig. 8.2, sketch the voltage against time graph for the first 20 s, indicating your

values clearly.
voltage / V
M
> lime/s
Fig 8.2
2]
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(b) State one way lo increase the magnitude of the induced e m.f.

1)

{c) State componeant X and its function,

2]
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Section B

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

Induction cookers work on the principle of electromagnetic induction. Fig 8.1 shows an Induction
cooker which consists of a copper coil connected o an alternating current (a.c.) supply and a
ceramic plate. When a pot made of soft magnetic material is placed on top of the cooker and the

a.c. supply is tumed on, electromagnetic induction leads to the pot being heated. The ceramic
plate remains relatively cool.

Soft iron pot
Al .-- ~ L }: e TN 35 O | ﬁ B
[Ceramie piate | o N\,
%’ AC supply I
Copper coil ==
Fig. 9.4
(a)  Explain how an alternating current causes a heating effect in the pot but not in the ceramic
plate.
~[3)
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(b)  The manutacturer is exploring alternative materials for the pol. Fig. 9.2 shows how the

resistivities of two alloys A and B change with temperature.

temperature / °C resistivity of A (Om) resistivity of B (Om)
20 1.5x 107 7.0x107
70 23x 107 8.1 x 107
120 3.1 x107 8.2 x107
170 3.8x107 10.3 x 107
220 5.3 x 107 13.4x 107
270 8.7 x 107 18.7 x 107
320 12.7 x 107 26.8 x 107
370 18.9 x 107 7.6 x 107
420 26.2 x 107 58.4 x 107
470 35.4 x 107 80.7 x 107
Fig. 9.2

() Using data from Fig. 8.2, describe the relationship between temperature and

resistivity of A

1AL IOW IBMPRRBIUNS, i nsnre i s e i e

-]

% AL PGP IR, o v i L s T e e s Sota on e emiiens

(i) Fig 9.3 shows the chemical composition of alloys A and B.

Alioy A B
carbon (%) z 3
iron (%) 88 7B
chromium (%) 10 18

Fig. 9.3

1]

The data in Fig. 9.2 and Fig. 8.3 provides some evidence of a relationship between
chromium content and resistivity. State this possible relationship.
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(c) The induction cooker has a power rating of 1800 W and contains 0.2 kg of water at a
temperature of 23 *C. The pot was lefl on the induction cooker until all the water boiled
off,

The specific heat capacity of water = 4200 J/(kg *C)
The specific latent heat of vaporization of waler = 2 260 000 J/kg

Calculate the minimum time the pot was left on the induction cooker.

fime=.. ., e el 3]

{d)  Fig. 8.4 shows a gas stove used to heat up a pot

Fig. 9.4

Suggest why an induction cooker is more efficient than the gas stove using the same pot
with the same energy input.

1]
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10 Fig. 10.1 shows an air pump, which is 1.0 m in length, connected to a manometer It initially

cortains 2000 cm®of air at atmospheric pressure of 1.03 x 10*Pa. The volume of air in the narrow
fube |s negligible. The right side of the manometer is exposed to atmospheric pressure.

piston ; 1.0 m !
- narrow tube
Gl |
2000 emPofair &
— 3
t 08m
. B el R e e -
water = . W
manametar
Fig, 101

The piston is partially pushed to the right and held steady at a distance of 0.8 m as indicated in
Fig. 10.1. The temperature of the air inside the alr pump remains constant.

(a)  Describe the difference in the mation of the air molecules in the air pump and the water
molecules in the manometer.

]
{b)  The cross-sectional area of the piston is 2 x 10°* m#.
Calculate the force of air acting on the piston before it was pushed.
force= ... saranpavsan b2y
Preiiminary Examination 2017 17 Secondary 4 Express Physics 5059

99Tutors.SG | Page 211



Free Tuition Listing @ 99Tutors.SG

Angla-Chinese School (Barker Road)

(€)  Using ideas about molecules, explain why the pressure of the air iriside the air pump
increases when the piston is pushed.

S |
(d)  After the piston was pushed, the pressure in the air pump increases to 1.29 x 10° Pa.
The density of water is 1000 kg/m"” and gravitational field strength is 10 N/kg.
Calculate the height difference between the water columns in the manometer.
height difference = .........................{2]

(e)  Explain why there is no change to the height difference between the water columns in the
manometer in (d) if the diameler of the manometer tubing is increased.

e
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11 EITHER

{a) Fig. 11.1 shows an alectric motor where a coil PQRS is connected to a battery and is
placed between two solencids AB and CD which are connected fo a separate d.c. power

SU‘FHJY.
axis of coil
A .
U A i
P 7
L
o + /.!
¥ P

Fig 11.1

(I} On Fig. 11.1, F represents the force experienced by sides PQ and RS of the coil
when both switches X and ¥ are closed.

Explain why a force is experienced by sides PQ and RS of the coil,

1]

(i) The force experienced on each side of the coll is B N. The lengths of PQ and QR
are D.B m and 0.5 m respeaclively.

Calculate the moment produced by the motor and state its direction of rotation,

MEMBI B s arinioi 2]
direction of rotation : ..o 1]
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(iif)  Describe and explain the effect on the movement of coil PQRS when the d.c. power
supply connected to solenolds AB and CD is replaced by an a.c. power supply.

oo o[2)

{(b) Fig. 11.2 shows a cathode-ray oscilloscope (c.r.o.) being used to measure the period and
voltage of an a.c. supply.

"ON ]
|
trace of a.c. ~_|, OFF
. PN
supply 17 | oo
tace with _A[] VANANY | I
a.c. supply
switched off - =
Timebase |
SRILOIN
o, © )
o

e

Fig 11.2
3] The Y gain is 5 V | division and the timebase is 2 ms / division.

Using Fig. 11.2, determine the peak voltage and period of the a.c. supply.

peak voltage = .............ovviicvannns [1]

PROOD B < i wiisiin al1)

iy Calculate the frequency of the a.c. supply.

frequUency = .......cooceeieeivsieecervnnvii cansee e[ 2]
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11 OR
{a) Figure 11.3 shows a lamp and two resistors connected 1o a batteryaf e mf 60V,

Fig. 11.3

(i) Calculate the total resistance of the circuit.

resiStance = .......cooveiirmivere oo 12
(if) Calculate lhe ammeter reading Az
ammeter reading = .. ..o 1]
(lii} Calculate the polential difference across XY.
potential difference = ... W[1]
Frefiminary Examination 2017 21 Secondary 4 Express Physics 5059
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(iv) A 100 [ resistor was connected in parallel across the 90 (] resistor. The ammeter
reading A: increased. Explain why.

.1

(b) Anac source is used to light up another lamp as shown in Fig. 11.4. A transformer with
500 turns in the primary coll is attached to a 240 V, 50 Hz a.c supply. The secondary coil
is connected to a 20V, 50 W lamp that is operating under normal working condition.

o]

240V

50 Hz

mains supply
(w1

ASMASRRARUS

Fig. 1.4
(1) Calculate the number of turns in the secondary coil.

numberoftums= ..................[2]

()  Calculate the current flowing through the primary coil,

current= ... .. ............ 1)

Praliminary Examination 2017 22 Secondary 4 Expmss- Physics 5059

99Tutors.SG | Page 216



Free Tuition Listing @ 99Tutors.SG

Angie-Chinese School (Barker Road)

(lii) A thicker wire |z used at the secondary coil instead of the primary coll.

Suggest a reason,

1]
(iv} The core linking the two transformers Is made of thin laminaled sheets.
Explain how this improves the efficiency of the transformer,
........................................................................................................ Q!
End of Paper
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Paper 1 (40 marks)
Qn | Ans Qn | Ans Qn | Ans Qn | Ans
1 B 1 D 21 [a] 21 |
2 A 12 D 22 ] 3z B
3 B 13 A 23 [ 33 [+
4 B 14 A 24 o] 34 D
5 A 15 B 25 A 35 B
& c 18 8] 26 A 38 A
7 ] 17 B 27 A 37 c
8 B 18 B 28 o 38 C
] c 19 [ 29 C 38 C
10 B 20 c 30 A 40 G
Paper 2
Section A (50 marks)
SUGGESTED ANSWERS FEEDBACK

1ai

Scale1cmrep 100N or 1 cmrep 200 N

1 mark for correcl scale, shape and arrows B1
1 mark for magnitude of resultant farce B
resultant force = 450 N (accept 430 to 470 N)

1 mark for direction B1
direction:

60" with T (accept 59° 1o 61%)

OR 74" with T (accept 73" lo 75")

1ail | weight =405 N (accept 430 1o 470 N) B1
1l |F=ma
2000-mg=ma
2000-65x 1D=652a M1
a=20.8mfs? Al
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1hil
velocity B1
1
\ > time
2ai
L]
P
s h
Correct position of X and arrow vertically down passing B1
through X
2aii
2aiil
B1
s
Fi B1
2b | The weight of the disc will produce a moment (about the B1
pivol) and disc will rotate clockwise OR disc will come o B1
rest with centre of gravity directly below pivol.
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3al | Energy cannot be created nor destroyed but can be B1
converted from one form to ancther (tolal amount of
energy in a closed system remains constant)
3ai | Efficiency = (Useful energy output / energy input) x 100%
77 = (Electrical energy output / KE enargy input) x 100
77 = (Electrical energy output / (111 240 x 10 x 60)) x 100 | M1
Electrical energy output = 51 392 880 J Al
Jalli | Energy is used to overcome frictional forces / resistive B1
forces.
*Oo not accept heat loss | converted to other forms of
BNErgy
3b | -There are constant lidal currents compared to wind B1
speads which fluctuate
-Tidal turbines take up less space on land to construct
compared to wind turbines
“Any ong
da | Pipes are heated up through radiation from sun, B1
The pipes conduct heal to the water flewing in pipe B1
VWater expands, becomes less dense and rises, flowing to | B1
the top of the water tank.
Cool water at the tank (is denser) and sinks, flowing down | B1
the pipe lo get heated, repeating the process/forming a
convection current.
4b | Poor conduclor / good insulator of heal to reduce heat loss | B
lo surroundings
4¢ | Increase bends of pipes / use longer pipe to B1
increase surface area / allow maore time for water to heal B1
up
83 speed = tolal distance / total time
3200 = (2 x thickness) / (30 x 10%)
Thicknass = 0,048 m B1
5b | display 1. metal is too thin Bi
display 2' two cracks/caviies in melal B1
Sc | -Energy is absorbed by the metal / energy is lost to B1
surraundings
Or any appropriate answer thal shows waves reflect in
different directions and not all return 1o receiver
5di | X rays or gamma rays B1
sdil | Ullrasound waves use the time taken for reflection as B1
compared to electromagnetic waves that penetrates
through the metal and measures the difference in radiation
passing through.
Praliminaty Examination 2017 3 Secondary 4 Exprass Physics (SPA) 5050

99Tutors.SG | Page 220




Free Tuition Listing @ 99Tutors.SG

Anglo-Chinese School (Barker Road)

6a | Positive. Like positive charge on inkjet is repelled by B1
positive charge on deflecting plate OR gets attracted to
negative charge on deflecting plate.

8b | Inkjet charges are alike and repel each other as like B1
charges repel, thus spreading out with an even layer of
coating.

“Accepl repel and not deflected

Bc | Yes It will be more likely fo achieve an even layer of B1
coating In an air-conditioned rcom,
There will be less water molecule charges In the air to B1

discharga/neutralise the inkjet charges.

gdi | Polential difference is the work done to drive a unit charge | B1
aCross a component

Bdil [1=0Q11
=15x10%/1
=15%x10%A B1

Bdii |E=V0Q
=20%x1.656%x10%x60 M1
=0.018 J A1

*allow ecf from Gail

R b

vvvvvvvvvv

[1] = magnetic field amows
[1] = magnetic field shape/curvature

b | Magnetic relay is magnetised and atiracts the soft iran B1
armature.
This breaks contact X with the battery and L1 swilches off. | B1

Contact ¥ now touches contact Z and L2 lights up.
B1

Bai | The magnelic field lines are being cul at the greatest rale/ | B1
rate of change of magnetic flux is maximum.
From Faraday's law, the magnitude of the induced current | 81
[ e.m.fis directly proportional to the rate of change of

magnetic flux and thus the e.m finduced is maximum,
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Bail

B

vollage [V

[1] = shape
[1] - values

B1
B1

8b

Increase speed of rotation / increase number of turns of
coils / use stronger magnet / insert soft iron core (any one)

B1

Slip ring.
To ensure the induced current in circult / coll is transferred
to the output,

B1
B1

Section B

An alternating current in the circuit creates a changing
magnetic field/flux in the soft iron pot.

This induces a current in the soft iron pot which heats up
the pot.

The ceramic plate does nol heat up as it Is an insulator of
electricity (and no current flows through it).

*Do not accept Insulator of heat as question is not
referring to transfer of heat betwaen iron pol and ceramic
plale

B1
B1
B1

gbi

1. Low temperature: resistivity varies linearly with
temperature / resistivity increases at a constant
rate with temperature

2. High temperature: resistivity increases at an
increasing rate wilh temperature

B1

B1

abil

As chromium content increases, the resistivity increases.

*accept resistivity varies linearly with chromium content
linearly with a positive gradient.

**Do not accept resistivity is directly proportional o
chromium content.

B1

Thermal energy required to change water from 23°C 1o
100 °C

Q = mcas

= 0.2x4200 x (100 - 23)

=64 680 J

Thermal energy required to change water from 100°C to
sleam at 100 °C

Q = m,

M1
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=0.2x 2260000 M1
= 4520004
Total energy needed = 84 680 + 452 000 = 516 680 J
E=Pt
516680 = 1800 x ¢
t=287s A1
“Accept 288 s (*minimum time)
ad For the same energy inpul, Lhe gas stove loses more B
heat to the surroundings compared to the induction
stove.
108 Air molecules move freely and randomly at very high B1
speeds.
Water molecules move fregly within liquid in random B1
maotion / sliding over one ancther.
06 |(p=FlA
1.03x10°=F/(2x10% M1
Al
F=206N
10c | When volume decreases, the number of air molecules B1
per unit volume increases.
The frequency of collision of air molecules with the walls | B1
increases, which increases the force of collision with the
walls,
"1 mark for every 2 correc! sub-points
This increases the force per unit area and the pressure. | B1
10d pressure difference
= density x gravitational field strength x height difference
(1.29~1.03)x 10°=1000x 10 x h M1
h=28m A1
10e | The height difference depends on the pressure difference | B1
between the 2 water columns, {which does not depend
on the cross sectional area of tubing).
11 EITHER
11ai | The magnetic field of the cument and magnetic field of B1
the magnet interact to give a resultant magnetic field
producing a force.
Mail |M=Fxd
=8x025x2 M1
=4 Nm Al
anticlockwise B1
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11alil

The force acting on colls PQ and RS will change
direction repeatedly,

This will cause the coil to rofate anticlockwise and then B1

clockwise repeatedly.

B1

11bi

Peak voltage =5V /divx 16 div=80V

*accept 1.4 or 1.8 giv
(14divx SV /idiv=70V,
1.8divx 5V fdiv=90WV)

3 periods = 10 divisions
1 division = 2 ms

10 divisions = 20 ms:

3 periods = 20 ms
period = 20f3 = 6.67 ms

*accepl 3.2, 3.4 and 3.6 div

(3.2dvx2ms/div=64ms
3d4divxZms/div=68ms
dBdivx2ms/div=T.2ms

B1

B1

11bii

f=1T
=1/ 887 %10*
=150 Hz

"allow ecf from 116

M1
Al

11

OR

11ai

Parallel resislance = {1J'zgﬂu & 1.]'3_ﬂun}'l = 1200 0
Tofal resistance = 1200 + 80 = 1290 0

M1
A1

11all

| = ViR
=&/1290
=465x107A

*allow eci from 11ai

B1

11alil

p.d. across XY + p.d across 90 0 =6 V
pd across XY +465x10%x90=8
p.d. aoross XY =558V

OR
Ruy= (1/2000 + 1/3000) = 1200 O
V= | Ew

= 4,65 x 107 x 1200

=568V

OR
V= (1200/1280) x &
=588V

B1

11alv

Effective resistance will decrease, Main current in circuit | B1

will increase / A2 will Increase,
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11bi | No. of turns in secondary/no, of turns in primary =
voltage at secondary / voltage at primary

No. of turns in secondary/500 = 20/240 M

No. of furns in secondary = 41.7 A1
11b6il | power at pnmary = power at secondary

VI (pri) = P(sec)

240 x| = 50

I'=0.208 A B1
11bill | Higher current at secondary which will leading to B1

increased healing effect.

Thicker wire 5 used as it has lower resistance which will
reduce heating effect

11biv | The laminated sheets reduce eddy currents and reduce BT
heating losses / energy lost as heal / joule heating effect
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2

1 A pair of vernier calipers is used to measure the outer diameter of a metal ring. With the
jaws fully closed, the reading is as shown in diagram 1. With the jaws closed around the
melal ring, the reading is as shown in diagram 2.

0 1 1 2

diagram 1 diagram 2
The nng 18 1 mm thick along its circumference.
What is the inner diameter of the ring?

A 081cm B 091cm C 099cm D 1.00cm

2 Which pair contains two vector quantiies?

A acceleration and time

B displacemenl and temperature
C force and displacement

D velocity and work done

3 Forces of 4 N and 40,000 N act on an object in the directions shown.
4N

L
40,000 N

Which arrow best shows the direction of the resullant force on the object?

-.r'j A
TN
i
1
'
i

0%
'8
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3
4 Liquids P and Q have the same mass and are placed in identical containers

] [

hqud P
Ligquid P has a density of p.

What is the density of liquid Q?

1

A p B p C p D 3p

5§ The graph shows how the speed of a car travelling in a straight line changes with time.

Which section shows the largest rate of change of velocity?

Speedll

0 -
0 bime

6 The man in the diagram is falling towards the Earth at a terminal velocity

Which of the following statements describes the air resistance he is expenencing?

A Itis smalier than his weight as he has spread his hands out.
B 1t is smaller than his weight as he is moving downwards

C Itis equal to his weight as he s not accelerating
D

It is equal to his weight as he is i freefall.

Prehiminary Examiieguon 4ESK PHY 2017 50591
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7 An 8.0 kg block is placed on a smooth table and attached to a 5.0 kg block with a string.
The string runs over a frictionless puliey as shown in the diagram below.

r—— ' . pulley

8 kg C :t

/ Snng

L,

o kg

Ignoring air resistance, determine the acceleration of the 5 kg mass.

A 30ms*® B 39ms*® C 50ms? D 16.7ms?

A beam balance cannol be used o measure the mass of a body if there is no gravitational
field. This is because the body will have no .

A acceleration
B air

C air resistance
D weight

in a tennis maich, Rob hits the ball of mass 60 g towards James with a speed of 40 nvs.
James hits the ball back tc Rob along the same path with a speed of 40 m/s.

Given that the contact time with the racket is 5.0 ms, calculate the force exerted by James
in returning the ball.

A ON B 400N C 480N D 960N

Pretiminary Examination 4E5N PHY 2017 50591
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10 A toy monkey is placed at the edge of a fable at point P as shown. The toy can be
balanced on the table by adding a lump of plasticine al the end of the tail,

Determine the position of the toy's centre of gravity.

A directly abave P
B direcily below P
C directly above the plasticine
D directly telow the plasticine

11 Whit:h_ graph shows how the total external pressure acting on a submarine varies at
different depths below the surface of the sea?

A B
4 4
pressure pressure
_F_--./
0 - 1] -
0 depth 0 depth
C D
i 4
pressure
r pressure
| rd i
/ A
/ -
- o
/ _"" :
E} .*—m'_{“——-—--.— B ——. 1." —L’ﬁ’-— - i=x e e
0 Agnth 0 depth
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12 A child of mass 30 kg slides down from the lop of a smooth slide with an initial speed of
0.5 mvs.

What is the height of the slide?

A 050m B 243m C 245m D 650 m

13 Two cylinders are connected by a thin pipe, with the tap closed.
One cylinder has a volume of 200 cm?® and contains air al pressure P

The other cylinder has a volume of 100 c® and contains air at pressure 2P

1ap
4 .
nd yd
air 4 ar 7 A
volume 200 cm” volume 100 cm
pressure P pressure 2P

What is the final pressure of the air after the tap is opened?
A P B P c P D 2P
14 John uses a microscope (o observe the behavior of smoke pariicles placed in an air-
hlled container. He observes brighl specks of light
Where 15 this hght coming from?

smoke particles vibrating
smoke particles moving randomiy

air particles and smoke particles vibrating

o o W P

air particles and smoke mowving randomly

Breliminary Examination 4ESN PHY 2017 50551
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7

15 On a cold day, a total of 50 MJ of thermal energy (heat) is lost through the windows, roof,
floors and walls of the Tan family home. A heater is installed in the house to supply

thermal energy.

The heater should supply

A less than 50 MJ of energy as the house also absorbs heat from the surroundings.
B less than 50 MJ of energy as the Tan family members radiate heat.

C more than 50 MJ of energy to keep the house warmer than the surmroundings.

D more than 50 MJ of energy as the Tan family members radiate heat.

16 A water fountain has an electric pump instalied 1.0 m below the surface. 0.50 m® of water
flows through the pump every hour and this water is shot 2.0 m into the air.
Take the density of water to be 1000 kg/m?.

Rt} Py
water fountain —— '13 / o

}

water inkat
pipe

Calculale the work done by the pump every hour.
A Okl B SkJ C 10kl D 15kd
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17 A glass beaker contains water, When the cenier of the base of the beaker is heated. a
conveclion current is sel up.

\ (
glass — __
beaker L ____ — — convection
v y - curent
Y i Y
; A ;
o waler
L . )

heat
Which statement explains this?
A The water above the heat source rises because it becomes less dense.
B The water above the heal source rises because it has gained energy.
C The water at the sides sink because il becomes denser.
D The water al the sides sink because il has lost energy.

18 A hot liquid is poured info a beaker. It is left to cool lowards rocom temperature.

|
temperature

hme
What is occurring at region X?

A water molecules gain internal potential energy and move closer together
B water molecuies gain internal polential energy and move further apart
C water molecules lose internal potential energy and move closer together
D walter molecules lose internal polential energy and move further apant

Preliminary Examination 4E5N PHY 2017 50581
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9

19 A thermocouple thermometer indicates 0.1 mV at ice point and 2.6 mV at 400 °C. What
will be the temperature when the thermocoupie indicates 3.0 mv?

Assume potential difference in the thermocouple varies linearly with temperature.

A 300°C B 404 °C C 462°C D 464°C

20 Which pair lravels as longitudinal waves?

a radio wave in air and a sound wave in a solid

a sound wave in a solid and a sound wave in air

a sound wave in air and an infra-red wave in space
an infra-red wave in space and a radio wave in air

oo »

A wave of frequency 13 000 Hz travels 1300 min4.0s.
What is the wavelenglh of the wave?

A 0025m B 0.10m C 325m D 1300 m

A vertical stick is repeatedly dipped in and out of the water at C at a constant rate,
faorming a wave pattern as shown in the diagram.

Two buoys, P and Q, are placed in the path of the wave pattern.
Which of the following statements about the buoys is correct?

A Both buoys are in phase.

B Both buoys are 45° out of phase.

C Both buoys are G0° out of phase.

D Both buoys are 180° out of phase

Prafiminary Examination 4E5N PHY 2017 50591
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23 Which wave property has the same value for all X-rays travelling in air?

A amplitude
B frequency
C speed

D wavelength

24 A painter standing at the center of a rectangular room looks into a 1.0 m long mirror on
the center of the wall.

What is the length of the opposite wall he can see?

1 m lowg mamor
T
’Iﬂ\ p"q\ *
PR Y iy |
i L] 4 %
g » 'J.r \1'
’ o %
F [ [%
L3 L [y
fr hi
’ O Paimnter \ 12m
o %
4 L]
JI ‘\.‘
.I, ‘\
i LY
[l %
Pl Painted wall Y
A 20m B 30m C &0m D 120m

25 A ray of light is incident on layer of com oil. Beneath the com oil is a layer of Glycerol
and a plane mirror al the bottom. The refractive index of the glycerol is 1.45.
Determine the angle of reflection at the plane mirror

mcicdent ray

:

all

Corm
ol ]

t:‘h S ————— Y

-,

/
piane J:zzzzzz}fzzzzzzzzz
Mot — 2 '

A 1B° B Z3° c 35 D &7

glvcerol —-—
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26 The diagram shows a thin converging lens of focal length f.

image
A B ¢ D
-+ f—i f—
lens

Where must an cbject be placed to produce a real image in the position shown?

27 What Is a possible frequency of an ultrasound wave?

A 10Hz B 300Hz C 10kHz D 30kHz

28 A longitudinal wave travelling at 330 m/s produces the waveform shown below.

330 mvs
-
e D 5} —————
VWWhal is the frequency of the sound wave?
A 132Hz B 198 Hz C 264 Hz D 330Hz

29 Two charged conducling spheres are placed close 1o one another. One sphere is
positively charged and the other is negatively charged.

Which diagram shows the distribution of charges and the forces acting on the spheres?

Prelmnary Exas = =~ a0 50 BHY 2017 50591
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30 The potential difference across a 10 QQ resistoris 5 V

How much charge passes through the 10 ( resistor in 20 57

A 10C B 50C C 100C D 200C

31 The circuit shown consists of three identical lamps. The lamps are rated at 5W, 12 V.

12v

Q

Which swilches need to be closed for two lamps to be cperating at normal brightness?
A Rand$S

B Q. Rand 3

C P,Rand S

D PQRand$S

32 The resistance of a ware is 1.0 Q. A second wire is made of the same material but has
twice the length and half the radius.

Determine the resistance of this wire.

A 100 B 200 C 400 D 80Q

Prefiminary Examination 4ESN PHY 2017 5059/
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33 The diagram represents part of a household circuit containing an electric kettle.

I W S . 2
A live neutral earth
B neutral live earth
C live earth neutral
D neulral earth live

34 In a darkened room, a 1000 Q resistor and a light-dependent resistor (LDR) are
connecied in series with a 12 V power supply.

& =
1000¢2
12v + O
power i @
supply — 9 ry
LDR
I-.r-

The curlains are opened and light falls on the LDR.
What happens to the voltage across the LDR?

A becomes zero
B increases

C decreases
D

remains unchangead
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35 Arice cooker is rated at 600 W, 240 V. It takes 30 mins to cook a pot of rice,

If the electrical energy cost $0 20 per KWh, what is the cost of cooking this pot of rice?

A 350.06 B $010 C $1.20 D $6.00

36 The figure shows a coil in a closed circuit and connected to a battery. The coil 1s piaced
between the poles of a magnet.

> 73 battery

From the observer's point of view, describe the motion oi the coil.

A The coil rotates anticlockwise 90° and comes to a stop.
B The coil rolates anticlockwise 180° and comes 1o a stop.
C The coil rotates clockwise 90° and comes to a stop.

D The coil rotates clockwise 180° and comes to a stop.
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37 Four sheets of different materials are placed between magnels and iron nails as shown
in the diagram.
s
F o ————
/ 7 s
/ i
a4 / iron
¥ iron nail = iron nail

S

N

mckel

“u iron nail v iron nail

Which sheet(s) will atiract the iron nail?

A iron only

B lead only

C iron and nickel
D

aluminum, iron and nickel

38 A compass needle is placed next to a bar magnet and is aligned to the Earth's magnetic
north. The compass needle is free to pivot about its center and is held in piace by a finger

What happens to the compass needle once the finger is removed?

A remains slationary

B rolates 90° anticlockwise aboul the pivol and stops
C rotates 90° clockwise and the pivol stops
D rolates continuously aboul the pivot

Preliminary Examination 455N PHY 2017 50591
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39 The secondary coil of an ideal transformer is connected to a 120 () resistor. A 1200 V
alternating cumment source is connected to the primary coil.

primary coil, , secondary coil

1200 V-~

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

[ [ Power/W Current /A |
A 480 1.6
B 480 4.0
c 1920 1.6
D 1820 4.0

40 An alternating voitage of frequency 3.0 Hz is applied to the Y-plates of a cathode-ray
oscilloscope (cr.0.).

The diagram shows the screen of the c.ro.

What is the time taken for the spot to cross the screen?

A 05s B 10s C 45s D S0s

END OF PAPER
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M| 12 | 13 | 14 | 15 | 18 | 17
BB |c |8 |lclp|a
21 | 22 | 23 | 24 | 25 | 28 | 27
A | c B A | D A
31 | 32.| 33 | 34 | 35 | 38 | a7 40
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Section A
Answer all the questions in this section.

1 Fig. 1.1 shows part of a hydroelectric system that generates electricity from moving water.
generator

—_
_; turbine
pipe
waler
Fig. 1.1

Every minute, water with kinetic energy of 14 000 J emerges from a pipe. The water tums
a lurbine that is connecled to the generator. Half of the kinetic energy of the water is given
to the generalor.

(a) Calculate the power input lo the generator.

POWEE = .. i [2)
(b) State why only half of the water's kinetic energy is received by the generator.

L[]

(c) The nozzle of the pipe is made smaller while maintaining the volume of water released
every second. In an ideal system, explain how this affects the turbine's rotation speed.

.............................................................................................................
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3

2 Fig. 2.1 shows six men on a ship altempting to raise its anchor. Each man pushes against
a handle with a force of 80 N at a distance of 1.2 m from the axis of rotation. The chain,
which supporls the anchor, wraps around the axle which has a radius of 0.5 m.

ﬂ [ axis of rotation

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

Fig. 2.1 (not drawn to scale)

{a) State the principle of moments.

- 12)
(b) Calculate the total momenl produced by the six men about the axis of rotation.
moment= ... ... [2]
(c) Determine the weight of the anchor
weight = ... [1)
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4
(d) Using Fig. 2.1. explain why the effort needed by the men will vary over time.

. 12]

3 Afarmer uses a hydraulic syslem lo operate machinery that is pulled behind a tractor

Two cylinders and the fiexible pipe that joins them contain oil. Two pistons keep the ol in
the cylinders. The arrangement is shown in Fig 3.1.

flexibie pipe
larger
= 2 —— _piston
A ]
smaller cylinder S larger cylinder
Fig. 3.1

The cross-sectional aiea of the smaller and larger cylinders are 0.048 m? and 0.14 m?
respectively. The smaller piston exerts a force of 1000 N on the oil.

(a) Explain what is meant by pressure.

- 1]
(b) Calculate the pressure of the oil in the larger cylinder. Give your answer in Pa.

pressure = ._.._................ Pa [2]
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5
(c} Hence, calculate the force exerled on the larger piston.

force=_.............. [1]

(d) The smaller piston moves 10 em, Calculate the dislance moved by the larger piston.
Give your answer in cm

distance= .. _..._......cm [2]

(e) Explain why the actual distance moved by the piston will differ from value in (d).

-1
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4 Fig. 4.1 shows a salellile above the felevision station where a lelevision signal is
generaled. The satellite was launched from the Earth's surface 1o a height of 35 km. Al
this height, the Earih's gravitational field strength is smaller than at the Earth's surface.

satellite

N

Fig. 4.1

(a) Which component of the electromagnetic spectrum is used to transmit the lelevision
signal lo the satellite?

1)

(b) State one advantage of using satellites to ransmit lelevision signals

- [1]
(c) On Fig. 4.1, indicate the gravitational force (weight) acting on the satellite. (1]

(d) The gravilational force acting on the salellile decreases as it goes further from the
Earth's surface. Explain.

- [2]

(e) Given the gravitational force acling on il, suggest why the salellite does nol crash into
the Earh's surface.

5 -1
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5 Inmany cilies, energy consumption is high when surrounding temperatures are high. To
reduce energy consumption, itis proposed that the ouler walls of office buildings be built
entirely with glass windows instead. Fig. 5.1 shows an example of a glass window.

Fig. 5.1

(a) Explain why the energy consumption is high in office buildings on a hot day.

.. 2]

(b) By using terms related fo methods of heal transfer, explain how the air in between
the glass panels help to reduce energy consumption?

- 12]
(c) What is one advantage of having a vacuum between the glass panels instead?

-~ (1]
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8
(d) Suggest the purpose of the seal in the window?

- 1]

(e) State one other source of energy consumption that will be reduced with the use of
glass windows for the entire outer wall.

e 1]

Fig. 6.1 below shows the design of a fuel tank that comes with an optical fuel gauge.
When the fuel in the tank runs low, the light activated switch in the gauge is triggered. At
present, the fuel tank holds rocket fuel.
light
¥ source
light connection to
main system
light activated
switch

beam

perspex
bar 5= —% 4

e

W

Fig. 6.1

fuel
tank

The refractive index of air, rocket fuel and perspex are 1.0, 13 and 1.5 respectively.

(a) Calculate the critical angle of light at a perspex-air boundary.

criicalangle = ........._.......... [2]

Praliminary Examination 4ESN PHY 2017 5059/2
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9

(b) State how the critical angle in (a) will compare to the critical angle of light al the
perspex-rocket fuel boundary.

[1]
(¢) Describe and explain the path of the light beam when the tank is empty.
- 12]
(d) The tank is now filled with rocket fuel. Complete the path of the light beam in Fig 6.1
11]
(e) This tank may not be suitable for storing all types ot liquids
With reference to the refractive index, explain why this is so.
s 12
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7 Fig. 7.1 shows Lewss in the middle of his marathon run. He pours a cup of water over his
head lo cool himself down,

(a) He utilizes 420 kJ of energy in the first mile. Given that the efficiency of his muscles
in doing work to move hum forward is 70%,

(i) calculale, in k.. his useful energy output for the first mile,

ENBIGY = ..o K [2)

(i} suggest one way in which the remaining energy was utilized.

ol ol

(b) Explain, using ideas about molecules, how pouring water over his head keeps him
cool,

.......................................................................................................... [2]
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8 Fig 8.1 shows a new type of braking system design planned for use in a lorry.

varnable
resiq\li-r :
pointer
solenoid I“’/
Eriuefs
o0t brake
111! I:
pivot
axie
\ copper = ]
disc | —
Fig. 8.1

The axle, which is altached to the copper disc. is connected 1o the wheels of the lorry
through a series of gears. When the axle rotates, the wheels of the lorry rotate as well.

When there is a need to reduce the speed of the lorry, the solenoid (wire wound around
soft iron core) is to atiract and make contact with the copper disc, providing the necessary
friction o reduce its speed of rotation.

(a) Identify one error in this design and how it can be corrected.

- [2]

(b) Describe how the current in the circuit varies as the driver depresses the brake.

(c) More braking force is needed. To achieve this, describe one change that can be
made 1o this design.

Prelimirary Examination 4ESN PHY 2017 5054/2

99Tutors.SG | Page 253



Free Tuition Listing @ 99Tutors.SG

12
Section B

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

9 Rajand Ramesh are cyclists. They are physically very similar and ride identical bicycles
along a straight fair road as shown in Fig. 9.1.

Fig. 9.1
Fig. 9.2 shows the power, P they exert on their bicycles measured against the velocity, v,
they attain
Raj Ramesh
P vims? wms?
10 15 15 |
20 3.0 3.0
40 4.5 46
i 75 6.0 6.3
150 8.0 8.6
225 8.5 10.5
300 10.8 123
375 117 37 |
Fig. 9.2
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(a) Using the data givenin Fig. 8.2,

(i) state which cyclisl is more efficient at higher speeds. Explain your answer.

. [2]

(i) suggest why both cydlists attain identical velocities 11:#. power inpuls of less than
20 W.

.1
(b) ©On Fig. 9.3, sketch the velocity-power graph for Ramesh,

&

1 e il R E e B adimm i L] $
v/ R & F A e e .!._._._.i_l_..._i | Y [ 0 S | !
) we )  SOE EEEES BANAN S SR R P RS ISR LA N SR R A o) =55
s i i 2] I 1 ¥ I
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Fig. 9.3 i2]

(c) State how the velocity-power graph shows that Ramesh’s rate of change of velocity
decreases as his power inpul increases.

AR ;| |
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(d) Compare the niding position of both cyclists fo explain the difference in their ability 1o
ride fasl.

.13

(e} Afier some time, the straight road begins to slope downwards. Both cyclists stop
pedalling, yet they continue moving.

Explain why both cydists need not pedal to continue moving.

10 A student makes a 2.0 \/ battery by connecting two cells of electromotive force (e.m.f)
2.0Vin parallel. The batteries, two ammeters and three different resistors are used to set
up the circuit shown in Fig. 10.1. One of the resistors. X, is placed in a container of water.

Container
{_—of water

Fig. 10.1

(a) Explain what is meant by an electromotive force.

- M
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(b) Given that combined resistance of resistor X and the 3.0 Q) resistoris 1.5 O, determine
the

(i) resistance of X,

resistance = ................o. [1)
(i) ammeter readings Asand A;,
ammeter reading Ar = ................. [1]
ammeler reading Az = ................ [1]
(it} current through resistor X.
Gufrent = v ananaa P

Preliminary Examination 4E5N PHY 2017 5052/2
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(c) State the advantage of placing the batteries in parallel.

)

(d) Resistor X dissipates heat as current flows through it. This heat is used to boil the
waler around resistor X.

(i) Calculate the power loss due to heat in resistor X.

POWEE = uicuvimiannsaaives 1)

(i) Given that the water has a mass of 10 g and a temperature of 35 °C, calculate
the temperature of the water after ten minutes.

Take the specific heat capacity of water to be 4200 J/(kg°C).

temperature = .................... [3]

Pretiminary Examination 4E5N PHY 2017 505872
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EITHER

Factories that utilize fossil fuels preduce poliuted air as a waste product. This polluted air
usually contains unburnt carbon, carbon dioxide, methane and nitrous oxide,

Fig. 11.1 shows an electroslatic precipitalor which is used to filter the particles from this
poliuted air before it is released into the open. Parlicles are attracted to the positively
charged collection piales afler acquiring a charge at the charging plates.

charging collection
plates plates
/ /
L ] L ]
.l L] * ..
- " - : .l.

. " fitered
polited : - arr
“ LA AWAWAW,

hoppers
Fig. 11.1

(a) State two ways in which polluted air can be harmful.

i 2]
(b) State the charge on the charging plates.
-]

(c) Describe the process by which the particles acquire a charge at the charging plates.

.. 2]
(d) The parlicles spread out after passing through the charging plates. Explain.

Prefiminary Examination 4E5N PHY 2017 5059/2
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(e} Every three hours, the process is stopped. No polluted air is sent into the precipitator
and the collection plates are discharged. Most. but not all, of the particles are then
found in the hoppers, which are containers placed directly below the collection plates.

(i) Explain the purpese of discharging the collection plales every three hours.

. [21
(ii) Explain why some particles continue 1o remain on the collection plates.
.1
(f) State one limitation of this system in dealing with polluted air.
.

Preliminary Examination 4E5N PHY 2017 5059/2
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CR
Fig. 11.2 shows a selup to turn on a light bulb in a room. Two coils, A and B, are wound
around an iron ring. Coil A is connected to a direct current (d.c.) source and coil B forms
a closed circuit with the light bulb in series.

A compass is placed close to Coil B. The direction of the Earth's magnetic north is also
indicated.

The switch is initially open.

J N
coil A iron nng
C ass ; I
open /m
switch /
P [__ lN-.._--_ I .
- hight
s butb
g i
coil B
Fig. 11.2
(@) Mark on the compass in Fig. 11.2 the direction of its north-seeking pole. 1

{(b) The swiich is now closed.

(i) Explain how an e.mf. is induced in coil B,

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

(ii) On Fig. 11.2, draw, with an arrow, the direction of the induced current in coil B.
[1]

Prefiminary Examination 4E5N PHY 2017 5059/2
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(iii) State observations made of the light bulb and the compass.

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

(c) The d.c. source is now replaced with a 10 V, 2.0 Hz altemating current (a.c.) source.
The light bulb is sufficiently bright but flickers.

Describe and explain how this setup can be improved.

. 12]

(d) The iron ring is now removed.
Stale the impact un the induced e.m.f. in coil B.

END OF PAPER
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Anderson Secondary School
2017 Secondary 4 Express Preliminary Examination
Physics (5059/2) Mark Scheme

Qverall 1 marx penally each for missing unit and sig fig unless otherwise stated,

Question

Solution

Marks

Remarks

1 (a)

Power = (1/2 x 14000) / 60
=120W (to 2s.1)

[
[

Minus 1 mark for wrong unil

(b)

Energy used to overcome friction
between the mechanical parls OR
Energy used lo overcome torque of the
blades

111

Need to indicate where the
friction or lorque is present

()

The rotation speed of the turbine
remains unchanged

as the energy transferred to the
turbinel/blades is unchanged

[
[1]

When a syslem is in equilibrium, the
sum of clockwise mements about a pivot
Is equal to the sum of anticlockwise
moments

about the same pivol.

[]
(]

(b)

Moments =6 x 1.2 x 80
=576 Nm
= 580 Nm (2s.)

[1]
(1]

Minus 1 mark for wrong unit

(c)

Weight = 576 /0.5
1152 N
1200 N (2 s.1.)

I on

)]

Noecf.
No mark if wrong unit

(d)

Circumference / size of the axle is not
constant | vanes.

A smaller axle circumference will
mean a smaller effort is required by the
men as the total moments needed
decreases. (vice versa)

(1

[1]

No marks if an explanalion
is nol offered by candidate.

Pressure is the force acting per unil
area

[1]

(b)

pressure = (1000 / 0.048)
=21000Pa(lo2si)

1]
1]

(c)

force = (20 833 x 0.14)
= 2900 N (to 2 s.f)

[]

Noe.cl.

(d)

Fsxds=Fixd
1000 x 10 = 2916 x dy
di=340cm(lo2si)

1
[l

1
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Question

Solution

Marks

Remarks

(e)

There has to be work done against
friction between the sides of the piston
and the inner walls of the cylinder.

[

Need to provide delails on
where the friction is to get
the mark.

(@)

Microwaves

[1]

(b)

Having the ability to transmit signals
globally o parts that are not in line of
sight of the television siation

[

fc)

Arrow pointing from satellite to center of
=arth

(1

(d)

£arih’s gravitational field strength
decreases as we go higher.

since W = mg and its mass remains
unchanged, the salellite’s weight
decreases.

1

(]

(e}

It has a velocity component that is
horizontal / parallel o the Earth's surface.

[1]

(a)

Temperature within building will be
higher than on a cool day.

More energy is consumed as cooling
syslems work to cool the building to the
desired temperature.

(1

(1

(b)

Air transfers heal mostly through
conduction and radiation in this case.
Airis 8 poor conductor of heat. Hence
reduces heat transferred into the
building.

(1)
[}

(c)

The vacuum will eliminate heat loss
through conduction

11

(d)

Seals prevent the leakage of cooled air
from within the building.

1

(e)

Energy consumption from lighting in
the building will be reduced as the
glass windows allow more of the
sunlight into the building.

[

Need not explain the
reason

(a)

¢ =sin' (1/1.5)

| =418°(1dp)

(1]
S

(b)

The critical angle in (a) will be smaller
than al the perspex-rocket fuel
boundary.

o

2
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Question Solution Marks Remarks

{c) Light beam will undergo total internal
reflection al the perspex-air boundary
twice before hitting the light activated
switch, [1]
This happens as the angle of
incidence will be greater than the
critical angle at these boundaries. [1]

(d) [1] | Light ray bends away from
normal.

(e) Some liquids would have a refractive
index of less than 1.3. Hence, a

smaller critical angle at the boundary. [1]
Total internal reflection occurs even
when tank is full, triggering of the (1]
Sensor.,

(a) (i) |Energy =0.7 x 420 1]
=294 kJ
=290 kJ (2 s.1) [1]

(@) (i) |Released as thermal energy from his
body OR [1]
Energy needed lo overcome air
resistance.

(b) More energetic waler molecules near
Ihe surface of the water evaporale

Average kinetic energy of remaining
molecules molecules decreases. [1)
Hence, temperature of water
decreases, crealing cooling effect. (1]

(a) The copper disc cannot be used as it is Insufficient to say it needs
not a magnetic material. {1] | 1o be made of a soft

Disc should be made of ironmickel/ magnetic material. Must
coball. [1] [ state atleast one of them

(b} As the driver depresses the brake, the
pointer rotates about the pivot and
moves further to the left along the
variable resistor. 1

3
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Question

Solution

Marks

Remarks

This decreases the resistance of the
variable resistor and hence the overall
resistance of the circuil, leading to an
increase in the current flowing through
the circuil.

(1]

(c)

Increase the current in the circuit by
using a higher vollage battery / smaller
variable resistor / more tums of wire in
the coil to strengthen the magnetic field
around solenoid.

1

Do nol accept increase
current without explanation
on how to achieve that.

(a (i)

Ramesh is more efficient,

With power inputs of 75 W and above,
he has consistently achieved a higher
velocity for the same power input.

[

[1]

No marks if no explanation
offered.

Need to reference data
from {able.

(a) (i)

Al these relatively low velocities, air
resistance expenenced by both cyclists
is comparable, making thejr attained
velocities identical,

(]

(b)

T
SLiIfceaipanil .EF_-'-

I
I T
: i sas 3]
i '%:# e
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Eizid T

1
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" EiLn b

R
- iﬂ'ﬂ:-‘ 2 i‘l? i3 akas (RE ' _:
= 25

*0 ary Eilw

B
2

HE
y {1

(c)

[1]
(1

=1 mark for all points
plotted correctly
=1 mark for correct shape

The gradient of the graph decreases

as the power input increases. This
ndicales a decreasing acceleration.

(1]

(d)

Ramesh’s body is lower on his bicycle,
making his surface area against the
wind / facing front smaller than Raj's.

Air resistance acling on the cydlists
increases as their speed Increases

Smaller surface area reduces air
resistance. For a given power input,
Ramesh can travel faster before
experiencing the same air resistance
as Raj.

(]

(1]

[1]

-

4
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Question

Solution

Marks

Remarks

(e)

A component of their weight along the
slope provides a forward force on them.

[1]

10 (a)

It refers lo the energy required to drive a
unit of charge around a circuil.

1

(b} (i)

(1/1.5) = (1/R,) + (1/3.0)
R,=3.00

[1

(b) (i)

e.mi. = (combined resistance) x A,
20=(3.5)|
Reading for Ay =0.57 A (2s.1)

Reading for Az= 1/2 (A+)
=0.29A (251)

[

"]

Answer must be in deamal

(b) (i)

le= (RX/ (Rx + 3.0 0)) x As
=029 A (25.)

1]

(c)

The desired e.m.f. and hence current in
circuil can be provided for twice as
long.

1

(d)

R
(0.286)% x (3.0)
0.25 W (2s.1)

Ploss

nouon

[

(e)

Energy dissipaled by resistor X = Pt
= (0.245){60){10)
= 1474

Pi=mc(ad)
147 = (0.010)(4200)(temp -35)
temp = 39°C (2sf)

)

(1]
(]

1 mark et

Either

11 (a)

The polluted air can be hazardous to
health, such as breathing problems
It can also damage the environment,
such as global warming or acid rain.

1]
1]

(b)

Negative charge

1]

(c)

Particles are charged by friction.
They rub against the charging plates
and electrons transfer over to the
particles, making them negatively
charged.

1]

1]

(d)

The particles have like charges and like
charges will repel each other.

[

5
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Question

Solution

Marks

Remarks

(e) (i)

To remove the build-up of particles
on the collection plates.

Discharging the plates reduces the
force of attraction between the
particles with the plate, causing them
to fall into the hoppers below.

M

[]

(e) (i)

These particles have sufficient charge
o maintain a force of attraction with
the discharged (neutral) plates.

[1]

(7

Only the partides are removed bul the
gases released are not chemically
treated and remain harmful.

(]

Or

e ——

11

(8)

parallel 1o the earth's magnelic north

(1]

(b) (i)

When the swilch is closed, current flows
in the primary coil creates a magnetic
field around it.

As a resull, there will be a change in
the magnetic flux / cutting of field
lines linking the secondary coil.

An e.m.i. will be induced in the
secondary coil o eppose this change
and it will be proportional to the rate
of change of the magnelic flux / cutting
of field lines.

11

11

1

(b) (i)

(Arrow going dockwise)

il

To reflect creating a N pole |
at the bottom end of coil B

(b)  (iii)

The light bulb turned on momentarily
before tumning off.

The compass pointed vertically
upwards momentarily before returning
to its original position.

1]

)

(c)

To Use an a.c. source with a higher
frequency.

This will tum the bulb on and off at a
faster rate to eliminate flickering.

(1
[1]

(d)

The induced e.m.f will be smaller in
magnitude.

[
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1 The following shows a set of vemier caliper readings before and after a coin was
placed between its jaws.
4 5
n !‘ ' }
e
|1IH|IIH| |H[IIHIII
0 5 10 o 5 10
Befure Aftar
Find the zero error and the corrected radius of the coin, in cm.
? zero error corrected radius
i A -0.04 2.33
B -0.04 2.44
c 0.06 2.28
! D 0.06 2.38
2 The velocity-time graphs of Car A and Car B are shown below. How far apart are
the two cars at 4.0 s7
wims™'
198 s e e R S WA
f:= s n S i a s = ' Car B
R e -
L]
+ -
i 'l
4
6.0m B 18m
24m D 42 m
BRPGHS 2017 Sec 4 Express Physica/01/Prelima
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3
An object released from rest at O falls freely under gravity and passes through P

and Q as shown. If the object takes 4 s to move from P to Q where PQ is
120 m, how much time does the object take to fall from O to P?

-0
+P
120 m
+Q
A 10s B 20s
C 30s D 40s

In the diagram shown, an aeroplane is half way along a runway before it takes
off. The arrows show the directions of four forces acting on the aeroplane.

iift acting on
the wings

force on wheels
from the ground

thrust from tha
JEl engings

weight of
agroplang

The acceleration of the plane is 2 m/s?. The resistive forces acting on the
aeroplane are negligible

Which is the largest force?
A the force on the wheels from the ground
B the lift acting on the wings
C the thrust from the jet engines
D

the weight of the aeroplane

BPGHS 2017 Sec 4 Expross Physica/01/Prelims
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5 Three forces of the same magnitude are acting on a small body. Which
combination below will give the biggest magnitude for the resultant force?

A
F = F
F
Cc D
120°
e > W, W
120°
6 A sealed rigid container containing helium is cooled down. No gas enters or

leaves the container during the cooling process. Which of the following shows
the correct changes lo the properties of the helium in the container?

mass weight N density
A increase decrease ' increase
B decrease decrease decrease
C no change decrease no change
D no change no change ' ne change
BPGHS 2017 Sec 4 Expross Physjesf0V Prelims
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5

T The diagram shows a cubic box with uniform mass of 2 kg and sides 30 cm
placed on one end of a uniform plank. The plank is pivoted at its centre. A force
F is applied on the other side of the plank to balance the box.

3 2m 1m

A 30°

F

W

Given that the gravitational field strength is 10 N/kg, what is the magnitude of

the force F7?
A 37N B 40N
C 74N D 80N
8 The diagram shows the first step in an experiment to determine the position of

the centre of gravity of a thin card.

card
thin string

bob

What is the next step in this experiment?

A Find the mid-point of PQ as the centre of gravity of the card
B Hang the card from point R
C Balance the card on a finger to determine the centre of gravity of the card.
D Measure the mass of the card on an electronic balance.
BPGHS 2017 Sec 4 Express Physics/D1/Prelima
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9 The diagram shows the path of a ball thrown from a cliff before dropping into the
lake.

surface of lake

The gravitational potential energy of the ball is taken to be zero when the ball is
at the surface of the lake. Air resistance is negligible.

Which statement(s) about the ball's energy is/are correct?

{n Al point A the ball possesses maximum kinetic energy.
(1)  Atthe surface of the lake the ball possesses minimum kinetic energy.

(M)  The ball possesses less gravitational potential energy when it is in the
lake than when it is at the surface of the lake.

(V) The sum of the ball's gravitational potential energy and kinetic energy
is constant before the ball enters the lake

A i only B | lland IV only
C Illand IV only D Vonly
BPGHE 2017 Sec 4 Eapress Physice/01Prolims
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10 When a bullet of mass 0.020 kg moving at 300 m/s strikes a fixed wooden block

of thickness 0.025 m, it emerges with a speed of 200 m/s as shown in the figure
below.

Find the frictional force acting on the bullet as it is going through the wooden

block.
A 9000 N B 12000 N
C 15000 N D 20000N

11 The diagram shows two liquids, P and Q, which do not mix. The liquids are in
equilibrium in an open U-tube.

What is the ratio of density of P to density of Q7

A 12 B 52
c 23 D 2/5
BPGHS 2017 Sec 4 Express Physics/01/Prefima
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12 The diagram shows a bowl of hot rice which is covered with an airtight lid and left to
cool.

Lid

L FERT T 15 S| === ]
hot rice cold nce

Why is it difficult to lift the lid when the rice is cold?

The adhesive force between the water melecules and the lid is strong
The air pressure inside the bowl is lower than the atmospheric pressure,
The number of air molecules in the bowl has decreased.

o0 o>

Water vapour condenses on the lid.

13 Which of the following is not a thermocouple?

Iron e iron e
Irérs
copper

mrieiting fce SlEaSm melling ice slaam
A {305 (100°C) {0°C} {100°C)

copper OO |
lempertire Coppe
Ir
steam rom

(100°C) b
emperstuse {mn C}
C D

14 A faulty thermometer reads 10 “C and 90 “C when placed in melting ice and steam
respectively. If this thermometer is uniformly graduated, find the true temperature if the
thermometer reads 40 *C.

A 240°C B 340°C C 375°C D 475°C

BRFGHS 2017 Eac 4 Expraas Physice/01/ Prelens
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15 A column of gas is slowly compressed by a force on the piston, as shown in the
diagram below.

‘ ) piston

~ +—— force

\\‘

gas

—Which of the following graphs correctly shows the relation between the gas pressure P
and the length of the gas column h if the temperature of the gas remains constant?

P P
1ih h
A 9 B O
=
—ph
c 0

|

Which of the components help(s) to reduce heat loss through convection?
A Ronly

B P,QandSonly
C Ponly

D PandS only

BPGHS 2017 Sec 4 Express Physicsi01/Predims
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17 Complete the blanks in the following paragraphs.

An object that is painted __ (i) _ will get hot quickly under the hot sun, because such
surfaces are (ii} of (iii)

(ii) appear (i) because they also absorb all
(iv)
(i) (if) (i) (iv)
A white poor absorbers infrared radiation ultraviolet radiation
B white poor emitters ultraviolet radiation infrared radiation
C black good emitters ultraviolet radiation  visible light
D black good absorbers infrared radiation visible light

18 The table gives the specific heat capacities of four materials.

I materi;':l_ _speci;ic hea_t :;a*; ! -_
Ji(kgK)
Aluminium 913
Lead 1 130 i
| _ Sleel - 4;{] B
L a Water | 4 200

Four samples of the above materials, of equal masses, were heated by an identical heat
supply. The graph below shows how the energy of the four samples varies with their
temperature.

Which graph best represents the energy-lemperature graph of aluminium?

energy / J
&

A B C D

» temperature / K

BFGHS 23017 Soc 4 Express Physics/01/Prelims
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19 There is some energy transfer when a substance changes from one state to another.
The diagram shows the arrangement of the particles between different states of matter.

fal

Process 1

Process 2

Which one of the following options gives the correct combination of the processes and
the corresponding energy transfer in order to change from one state to another?

Process 1

o0Om>»

Process 2

vapornsalion with energy absorbed solidification with energy released
vaporisation with energy released solidification with energy absorbed
condensation with energy absorbed melting with eneray released
condensation with energy released melting with energy absorbed

20 A light beam is incident into a semi-circular glass block and refracted out as shown.
A graph of sin 8 against sin a is plotted as shown.

sin /i
&
i | f
™ . 7
i T AT
\ }"\ 05 !
\ A oo
\ tr:\ 7
T i _l.‘,.-'"" - -/ ]
NNz Pl
o 03 = sin
What is the critical angle of the glass?
A 300° B 369"
C 444 D 5371°
HPGHS 2017 Sec 4 Express Physica/01/Prelima
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21 The diagrams below show the images of the words "Bukit Panjang” seen through two
tvpes of lenses.

BUKIT PANJAN KIT PANJANG BUKIT PANJA BUKIT PANJANG

BUKIT PANNI(G BUJTPANIANG  BUKIT PAN[pansanc  suxm)T PANJANG

Which statement(s) about the lenses and the images isfare correct?

{n Both images are virtual and upright images.
(Ify  Both images are real and upright images.
(1)  Both lenses are converging lenses.

(IV) Both lenses are diverging lenses.

A lonly B llonly
C land Il only D 1l and IV only

22 Waves travel slower on the surface of water when the water is shallow.

A person drops a stone into a pool at X. The diagram shows the first wavefront formed
on the surface of the pool.

,/ B \\
A X
C
-
L = -
— — = S

wavalront

Which region of the pool is likely to be most shallow?

BPGHS 2017 Sec 4 Express Physics/01/Prelims
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23 The diagram shows a wave on a rope with two points P and Q marked. The wave is

moving the direction shown.

wave direction

. o S e s

What will happen next?

A

B
Cc
D

24

P will move lo the left.
P will move up.
Q1 will not move.
Q will move up.

A company which manufactures laser machines used to correct short-sightedness is

intending to change the type of laser being used. The table below shows the various
types of lasers that the company is interested in and their respective wavelengths.

If the wvisible light spectrum has a range of wavelength from 4.0 x 107 m to
7.0 x 107 m, which laser uses infra-red?

wavelength / m

A 34x107
B 54x107
C 59x107
D 1.1x 10%®
BPGHS 2017 Sec 4 Express thm:a.fﬂ‘I.‘Prlh'm
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25 Early in the morning, a student councillor made an announcement into the remote
microphone in the school general office, which is connected to a 120 W amplifier. The
announcement was instantaneocusly heard all over the school via wall speakers
mounled in each classroom.

;—Q-—-'

remote microphone 120 W amplifiar wall speaker

Which of the following staternents is/are incorrect about the Physics of the
announcement system?

n The remote microphone and wall speakers act as input transducers which
convert sound energy to electrical energy.

(i)  The remote microphone and wall speakers act as output transducers which
converl electrical energy to sound energy.

(N} A longitudinal wave travels from the remote microphone to the amplifier to the
speakers.

(V)  The amplitude of the sound wave transmitied by the wall speaker is greater
than that produced by the student councillor.

A land IV only B Il and lll only
C L Iland Il oniy D I lland IV only

26 Ships use ultrasound waves to find the depth of the sea. Pulses of the ultrasound
waves are sent out and echoes are detected A ship emils a pulse of ultrasound waves
lasting 0.50 s. The ultrasound waves have a frequency of 30 000 Hz

How many complete ultrasound waves does the pulse contain? (Take the speed of
sound in water to be 1500 ms™.)

A 15000 B8 30000
C 70000 D 140000
BPGHS 2017 Set 4 Express Physics/01/Pralims
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27 P and Q are two light conducting spheres suspended using nylon threads. When a
positively charged rod R was placed between these two spheres, sphere P was
atiracted towards the charged rod bul the sphere Q was repelled away from the rod.

attracted . —p repelled

Which of the following is the correct conclusion about the charge on each sphere?

P Q
negative positive
negative positive or neutral

negative or neutral  positive

oo >

negative or neutral  positive or neutral

28 A large negatively-charge metal sphere of charge -50 C is connected to a small
positively-charged metal sphere of charge +25 C, by a piece of copper wire.

copper wire

Which of the following statements is/are incorrect?

(h A momentarily conventional current will flow from the small metal sphere.
(1) The small metal sphere will acquire an overall negative charge.

(1) Only the small metal sphere will be neutralised.

(V)  Both metal spheres will be neutralised after equilibrium is established.

(V)  The electric force exerted by the larger metal sphere on the smaller metal

sphere is greater than that exerted by the smaller metal sphere on the larger
metal sphere,

A landlll only B Iland IV only
C I, VandVonly D I, WandV only
BPGHS 2047 Sec 4 Express Physics/0 Prelims
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29 The graphs below show how current / through different electronic components varies
with the potential difference V across each component.

(a) (b) (c)

L 4

o7 7 Y

What are the components (a), (b) and (c)7?

(a) (b) (c)
A fixed resistor filament lamp thermistor
B fixed resistor thermistor filament lamp
C filament lamp thermistor fixed resistor
D thermistor fixed resistor filament lamp

30 Which of the following unit is also equivalent to the Sl unit of potential difference?

A Als B C/A
cC C/J D J/C

31 The diagram shows a circuit containing five resistors connected to a battery.

In which resistor is the current the smallest?

BRGHS 2017 Sec 4 Express PhysicoD 1 Prafima
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32 The diagram shows a circuit with a potential dvider joined in series with a light-
dependent resistor (LDR). The resistance of LDR varies from 600 O to 1200 0.

What are the minimum and maximum readings that can be obtained on the voltmeter
when the potential divider is adjusted and light is shining on the LOR?

minimum reading  maximum reading

A OV 15V
B OV 24V
C 15V 45V
D 24V 36V

33 The diagram shows an opened mains plug.

% )
Yt @
S Z
X
@ B L
\ )

1 1
Which of the following statements is/are correct?
(1 Wiire X is brown and wire Z is blue.

(I1)  No current will flow through Y when the appliance is operating normally.
(1)  Wire X and wire Z are at the same potental,

Al only B Ilonly
C landllionly D lland Ili only
BPGHS 2017 Sec 4 Exprass PhysicsDl/Prebms
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34 The diagrams show two electric cookers, A and B. Contained in each cooker are two
heating elements, of resistances 100 O and 150 Q respectively, connected to the live
(L) and neutral (N) wires in different ways.

L L
o o— :
O—o A
N Heating Heating
elements element
- O
N
Cooker A Cooker B

Given that the live wire is at a 240 V potential, caiculate the maximum possible power
dissipated by either cooker A or cooker B,

A GOW B 230w
C 240w D Ss0wW

(For Questions 35 and 36, refer to the following description and diagram.)
The diagram shows a bar magnet placed in a uniform magnetic field.

(S N

b4 T t 1 magnetic field

35 When the magnet is allowed to move freely, it will

remain stationary
turn 80" clockwise
turn 80" anticlockwise

oOO0Om>

turn 180° clockwise

36 When the magnet is stalionary, it is said tobe

A not in equilibrium

B in stable equilibrium

C in unstable equilibrium

D in neutral equilibrium

BPGHS 2017 Sec 4 Expross PhysiceD1Prehms
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37 A student carries out an experiment to see the effect of a magnetic field on a wire
carrying a current. The wire moves upwards as shown.

Which set-up is correct?

polarity of X polarity of ¥ current direction
A north north PloQ
B north north Qto P
C north south PtoQ
D north south QtoP

38 A compass is placed between two current-carrying conductors P and Q as
shown. Conductor P carries current into the page while conductor Q carries the same
amount of current out of the page.

current into page ® @ current out of page

L compass Q

Which of the following cormrectly shows the direction of the compass needle, and the
direction of the force experienced by conductor P?

Direction of Direction of force
compass needle experienced by P

: t !

! |
c l s
! —>

BRPGHS 2017 Sec 4 Express Physics/01/Prelims
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positions at two different instances, fy and t=

At time 1

At time t

< -

= 4 (6
!

Determine the direction of the induced current in the ring as viewed from the left for

the two instances shown,

At time 1y _ At time 12
A anliclockwise anticlockwise
B anticlockwise clockwise
C clockwise anticlockwise
D no induced current no induced current
BPGHS 2017

Sec 4 Express PhysicsO/Prehms
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40 In the diagram below, the portion XY of the soft iron core of the transformer is
removable.

nnnﬁnnn
TUUUVY

-"""'—F‘
..--"'"'..d-
.--"""'-’-
.-"'""#
L —]

LA R AT
A NADND

Which of the following is correct when XY is removed?

A The brightness of the lamp decreases.

B The brightness of the lamp increases.

C The brightness of the lamp remains unchanged.
D The lamp stops lighting up.

END OF PAPER

1 Je  [n D 21 [a Ja c
2 A 12 B 122 A 32 B
3 A 13 B |23 B 33 A
s D 14 c 24 b o D
5 B 15 D 25 C 35 C
6 D 16 D 26 A 36 B
7 C 17 D 27 C 137 D
8 B 18 B |28 D 38 C
a c 19 p 28 1A . kze Je |
10 D 20 B a0 D 40 A
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Section A E:; )
Answer all the questions in this section. i

1 A space rocket is launched from a planet. The space rocket starts its engine
from rest and rises vertically from the surface of the planel. After several
seconds the engine is switch off. The graph in Fig. 1.1 shows how the velocity of
the rocket varies with the time from the instant of launching.

[ s i

il -

“r | /\x 11
1 )/ NEN il

f } s
< 1 i 9n I . dl__ls.._.'
i R | \ |
| N l -
40 - s | ? \
| | r

b T . SN VI | |G -

Fig. 1.1

(a) Determine the maximum height that the rocket reaches above the surface
of the planet.

Maximum height = _......................... (1]
(b) Calculate the acceleration due to gravity on the planet.

Accelerationdue togravity = ...........................[1]

BRPGHS 2017 Sec 4 Express Physics/02/relims [Tum over
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{c) Sketch the displacement-time graph of the rocket for the 45 seconds. 2]

(d) Describe the motion of the rocket from 0 second to 45 seconds.

2]

A stone of mass 2.0 kg is thrown vertically upwards at the top of a cliff with a
speed of 15 m/s. The cliff is 80 m above the sea. Take the gravitational potential
energy at the sea level to be zero and the gravitational field strength to be 10
N/kg.

Fig. 2.1

(a) (i) By considering the Principal of Conservalion of Energy, calculate the
greatest height reached by the stone above the sea.

Greatestheight= ._........................... [2]

[Tum over
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(i) Calculate the speed of the stone just before entering the sea.

Speed of stone = ...

(b) When the stone enters the sea, it slows down. Fig. 2.2 shows the velocity-
time graph of the stone from the time it enters the water fill it reaches

constant velocity at C.

velocity
A

Fig. 2.2

(i) Explain the motion of stone from B to C in terms of the forces acting
on it and with reference to the relevant Newton's Laws.

(ii) Describe the change in energy when the stone is falling with constant

speed.

RPGHS 2017 Sec 4 Eapdezs Phisica/02/Prelirms
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far
A student notices a large puddle of water on a road. Later in the day, he notices = egs
that some of the water has evaporated.

(a) State two changes in the atmospheric conditions that would cause the
water o evaporate fasler.

.12

(b) Explain, in terms of molecules, what happens during evaporation.

-[2]

Fig. 4.1 shows a non-uniform plank XY 2.50 m long and weighing 950 N. Spring
balances A and B are atiached fo the plank al a distance of 0.40 m from each
end, as shown.

Spring A = = Spnng B
I 0.40m 0.40 m
bW i o T HTEE 5 T T LA LTET 8 0 5 T T TILE 5 F TS LT A 5 v B PT T T TTTTTT R
|- 250m L
Fig. 4.1

When the plank is horizontal, spring balance A records 580 N.

[Turn over
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(d)
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On Fig 4.2 below. Indicate all the forces and their magnitudes acting on
the plank. [2]

a( s R s FAETE 2 ST ETITEE 202 LSO A TG 0 E TSI 2 2 E L ET 47 5 b T ST "I"_
e 250m -

Fig. 4.2

Define moment.

el

Determine the distance of the centre of gravity from the end X of the
plank.

Distance of centre of gravity fromend X = ... ................[2]

Identify an action-reaction pair (according to Newton's Third Law) from the
system shown in Fig. 4.1.

1)

Sec 4 Express Physics/02Praiims [Turn over

99Tutors.SG | Page 293

Draminer’s
Uz



5

(a)

Free Tuition Fisting @ 99Tutors.SG

Fig. 5.1 below shows a thin converging lens used to form the image of a
can as shown. The can with its light source is placed such that the object
distance is more than twice the focal length of the converging fens. A
screen is placed on the opposite side of the lens and moved until a sharp
image of the can is captured on the screen.

0, . m i 2

2F F |

Fig. 5.1
(i) Define the focal length of a converging lens.

--[1]
(i)  State three characteristics of the image formed.

{lify The lens is replaced with another of the same focal length but one
whose diameler is half the size of the original lens. State the
change(s) if any, that would be observed in the image formed.

.11

(iv)  The positions of the screen and can with light source are switched.
State ;

(1) if the image will still be sharp ;

(2) the change, if any, that would be observed in the size of the
image.

[Tum over
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(b) Stars that are being formed emit infra-red radiation. Sorne of this radiation

is received by a telescope that orbits the earth. Microwave signals from the
telescope are sent fo the Earth surface, as shown in Fig. 5.2,
Lk distant star
infra-red radiatic
not to scale
Fig. 5.2
() The telescope Is 600 km above Earth's surface. Calculate the time
for a microwave signal from the telescope to reach the Earth's
surface.
TR = siiinaaiaia 111
(i) Infra-red and microwave radiation are both part of the
electromagnetic spectrum. State two other similarities and give one
difference between infra-red and microwave radiation.
.[2]
(iif)  State an effect of absorbing infra-red radiation by human.
(1]
BPGHS 2017 Sec 4 Express Physics/02/Prelms [Tum owver
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Ultrasound is emitted from the rear of the car when the car is reversing. Objects tm::;”
behind the car reflect the ultrasound, which are detected by sensors that are lisa

fitted to the rear bumper of cars. The sensors will aclivate buzzer that emils
audible beeps, which become more frequent as the car moves closer to the

object as shown in Fig. 6.1. Assume speed of sound in air to be 330 m/s.

emitiers and sensors

Fig. 6.1

(a) Define ultrasound.

1]

(b)  Suggest two reasons why the amplitude of reflected ultrasound received
by sensors is less than the amplitude of ultrasound emitted by the
emitters.

{c) The time taken between these pulses being sent and received is 4.0 ms.
Calculate the distance between the object and the rear of the car.

Distanice = . iwiiiismaivinie 1)

[Turn aver
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(d) When the distance between the object and the rear of the car reaches a fur

Fusmingr s

certain distance, 1 pulse is sent out every 40 ps. Calculate the wavelength lse
of the ultrasonic pulse that results in the beeps at that distance.

Wavelength= ............ccooceeenenl[2)

7 A student sets up a circuit as shown in Fig. 7.1.

20V
1
f
!
]

GD 20V 100
— 4
209
—1
X

S I

Fig. 7.1

(a) Resistor X and the 3.0 Q resistor have a combined resistance that is equal
to 2.0 £1. Calculate the ammeter reading.

Ammeterreading= ........ooiiieeeeei e [ 2]

BRPGHS 2017 Sec 4 Express Physica02iFralime [Turn ovur
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(b} State an advantage of connecting the cells in parallel as shown.

o]

The generators at a power station produce a voltage of 25000 V. This voltage is
stepped up to 400000 V by a transformer for long distance transmission on
overhead power cable. A 20 km long transmission line has a resistance of 0.005
am™.

(a) Find the power wasted as thermal energy in the 20 km transmission line
when 30 kW of electrical power is transmitted at 400000 V.

Power wasted as thermalenergy = ... ........oovcvveevennnn [2)

(b) State and explain why the voltage is stepped up for long distance
transmission

........................................................ SR -

(¢} Calculate the turn ratio of the step up transformer.

Tumralio= ... ..occevirieniicnnarrnne 1]

(d) Compare the frequency of the alternating current in the power station and
during transmission. Explain briefly.

.12]

[Tum over
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Class Name Reg. No.

Section B
Answer all the questions in this section.
Answer only one of the two altermnative questions in Question 11.

9 Ray hears that the mean global temperature is going to rise due 1o greenhouse
effect. He performs an experiment to study the absorption of solar energy by
carbon dioxide. He uses identical flasks A and B filled with carbon dioxide and
air respectively and puts them under sunlight as shown in Fig. 9.1,

thermometer

carbon

Pl air
. dioxide

flask A Hask B

Fig. 9.1

Using thermometers, he records their temperatures at 3-minute intervals. Fig.
9.2 shows the result of his experiment.

temperature [ °C

ERR R e e iRy seaseis e

g l a8 i H
50 i .l.i_,-: . —H ? '
40 e
30 BR =
20 p S
10 :

= ; i tirne / min
0 3 & 9 12 15 18
Fig. 9.2
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14
Explain why each of the gases reaches a steady temperature after 15
minutes.

1]

The volume of each flask is 0.0015 m®. Ray gets the following data from a
data book:
Density of air =0.0013 g/cm®
Density of carbon dioxide = 0.0020 g/em®
Specific heat capacity of air =740 J kg '*C”

Specific heat capacity of carbon dioxide =640 J kg '°C"’

() Find the mass of gas in each flask.

Mass of carbondioxide = ... ... i

Massofair= ... ......ccooiiiniinn.

1]
-[]

(ii) Find the energy absorbed by each gas to reach its steady
temperature.
Energy absorbed by carbondioxide = ...............ccocooinin
Energy absorbed by air= .............coccoeinins [2]
[Turn over
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15
(c) Describe the mechanisms in which thermal energy is transferred from the tﬂ[‘:ﬂ_ 3
sun through the wall of the flask and to the air inside the flask. Use
+iu3]

(d) Define renewable source of energy and state two sources of renewable
energy that will not confribute to greenhouse gases.

..[2]

BPGHS 2017 Sec 4 Expreas Physics/02/Pretims [Turn over
99Tutors.SG | Page 301



Free Tuition Listing @ 99Tutors.SG

1%
10 The cathode-ray oscilloscope (CRO) in Fig. 10.1 is used in many applications. | '
One of it is to measure the potential difference across an electrical component. ™
/ screen
8 /

—

x-plate  y.plate
Fig. 10.1

The CRO is connected In parallel across a resistor that is connected to an a.c.
generator as shown in Fig. 10.2.

CRO

a.c. generator

Fig. 10.2

(@) The voltage sensitivity of the CRO was set at 0.50 V per cm and the time-
base was set at 5.0 ms per cm. If the peak value of voltage across resistor
is 1.0 V and the frequency is 50 Hz, sketch the trace in Fig. 10.3 provided
below. 2]

1iom
<

A

RN

Fig. 10.3

BPGHS 2017 Sec 4 Express Physics/02/Prefims [Turm over
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(b) Explain why the e.m.l. generated varies as the coil of generator rotates for

Framines

one complete revolution. lse

3]

(¢) Indicate with letter H on your answer for part (a) of Fig, 10.3 for the
positions of the coil when it is horizontal (i.e. when the plane of the coll is
parallel to the magnetic field ) i1

(d) Sketch the new frace thal will be observed on the screen provided in Fig.
10.4 below when the rotation of the generator is increased to twice its

original speed. [1]
icm
- o
S snsansan
. hs
4
4

Fig. 10.4
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*a

L

{e) The a.c. supply is disconnected from the CRO and the time base turned - x
off, The electron beam appears at the middie of the screen. i
Two strong magnets are placed next to the CRO and perpendicular to the
electron beam as shown below.
In Fig.10.5 below, mark the new position of the electron beam on the
screen. (1]

N | S

Fig. 10.5

(i Explain how you derive the position of the electron beam in par (e} .

[Tum over
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11 EITHER
Fig. 11.1 shows a simple type of motor. PQ and RS are hollow paper cones
wound by wires. The cones and coil ABCD are connected in parallel to a
battery.
e /
i ’J' '.'
.A...N.l.l_.ﬁ'_l:__ :_r j.I' I"."""."‘"_.';{‘
3 'J-f_‘-" / e/ [ 5
e S ! A -...-..,-_p_.._rkr
r_." J I;
— 1
." birpsh il y d
Paper coinge /
1.___] |1.',iI1r.'1_.
Fig. 11.1
(a) State
(i) the polarity at end Q of the left solenoid;
1]
(if) the direction of rotation of coil when viewed from the battery.
S
(b) Explain why the coll rotates in the same direction as stated in (a)(ii)
continuously.
(2]
BPGHS 2017 Sac 4 Express Phyvsics!/U2/Prelims {Tum over
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i

Suggest two ways of increasing the rotating speed of the coll.
1]
A student claims that if the battery in Fig. 11.1 is replaced by an a.c. of 50
Hz supply, the coil will only oscillate to and fro and hence the motor will
not function properly.
Do you agree? State the reason.
T 4 )
In the space below, sketch the moment-time graph of the motor, starting
with the position of coil as shown in Fig. 11.1. (2]
In the space below, skeich the magnetic field patiern of solenoid with the
direction of current as in Fig. 11.1. [1]
]
rr" J j r.-"’ ;'7‘1."" i ||: ! 0
|‘. fl' ."I.l J‘; f_|l" ".. L
\ T y
[Turn over
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e’y
lse
A student designs a simple apparatus to measure electrical current. The set-up

is as shown in Fig. 11.2. The current to be measured is allowed to flow from
terminal A to B through the solenoid.

e
| 2
ey L= .
] £} - spinal spnng
| =
~ -
T <3 -
'-/!-- rrF , |
{"1-'?1“,1.'." = -—'—-.- ' L 5‘1"
B [IN
- e HAENC
i I__.'\
miker ———— --'i-' - i X
i - == sulenuil
i ;
i ol

Fig 11 .2

(a) (i) Explain why this set-up can be used to measure current.

...[2]
(i)  Suggest two methods to increase the sensitivity of the set-up.
PR |
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{ili) State and explain if the setup can suil measure cuirent if the magnel
is replaced by soft iron bar.

.[2]

The student tries to calibrate the set-up by an external circuit connected
across AB. The external circuit consists of four dry cells, an ammeter, a
rheostat and a light dependent resistor.

(i) Draw a circuit diagram to show one possible arrangement of the
components of the external circuit. 2]

(ii) In the space below, sketch the magnetic field pattern of solenoid as
shown in Fig. 11.2 12]

END OF SECTION B

99Tutors.SG | Page 308

or
Famtmmar g
e



Free Tuition Listing @ 99Tutors.SG

A

BT e e
T I i Lo .l

Maximum hérgr{t = area hnﬁér the v-1 graph &

=¥%x60x25=T750m

Al

Acceleration due to gravity on planet = (v-u) / { = (0-60) / (25-10)
= 4.0 m/s® or 4.0 mis’ downwards

Al

(c)

0-10 s. increasing gradient
10-25s © decreasing gradient

25 s: zero gradient
25-45 5 increasing negative gradient

Include max displacement value of 750 m, deduct one mark if max
displacement value is nol included in graph

B1

B1

(d)

From 0-10 s, rocket moves upwards from rest to 60 m/s with constant
acceleration.

From 10-25 s, rocket moves upwards from 680 m/s to 0 m/s with constant
deceleration.

From 25-45 s, rocket moves downwards from 0 m/s to 80 m/s with
constant acceleration,

B1

B1

2(a)(i)

Total mechanical energy of stone = mgh + % mv*
=2x10x80+%x2x15 =
=1825J

At highest point ,
mgh = 1825
2x10xh=1825
h=91.25m =91 m (2sf)

Al

Al

(i)

Al sea lavel,

“mv = 1825
“Bx2xv =1825
v=4272m/s = 42.7T m/s

Al

(B)(i)

The velocity increases at a decreasing rate (decreasing acceleration),

The resultant force, F = W - upthrust - water resistance. F decreases as
water resistance increases with speed of stone.

By Newton's 2™ Law, F = ma, acceleration decreases as resultant
force, F, decreases.

When weight equals upward forces (F = 0 N), the stone travels with
constant velocity

B1

B1

B1
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Or

Gravitational force on plank by earth and gravitational force on earth by

| plank

By Newton's 1 Law, stone continues with uniform motion as there B1
are no unbalanced forces (alsc accepted if Newton's 2™ Law was used
to explain this part).

[{0)] The loss in gravitational potential energy is used to do work in B1
overcoming the water resistance / changes into internal energy of the
water molecules / changes to thermal energy of the stone and water
due to walter resistance opposing the motion.

3Ha) Any 2 of the following:

1. Increase in wind speed/ wind flow above the puddle B1
2. Decrease In atmosphenc pressure B1
3. Decrease in humidity

4. Increase in temperature

{b) Liquid molecules near the surface thal have enough energy to B1
overcome the attractive forces of the other liquid molecules and
atmospheric pressure escape into the almosphere.

Less energetic molecules are left behind. Therefore average kinetic B1
energy of the molecules decreases

4(a) .

Force by spring & on plank Force by spring A on plank
580N 370N
Y £
0, 40m 1.7m 0. 400
|.._ — . N B1
X Y
L - M- B1
“ + Weight
S50 N
{deduct one mark for each missing or wrong force)

(b) Moment is the product of force and the perpendicular distance from the B1
pivot to the line of action of the force

(c) Taking moment about spring A, at equilibrium,

Clockwise moment = anti clockwise moment
Q50 =xd =370x=17 C1
d =0.662m
Distance of the centre of gravity from X = 0.662 + 0.4 = 1.06 m Al
(d} Upward force on plank by spring and downward force on spring by plank B1
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3(a)(i)

Focal length of a converging lens is the distance between the optical
centre of the lens and the focal point.

B1

(i)

Any three:
Real, inverted, diminished and on opposite side of the lens.

(deduct one mark for each wrong or missing characteristic)

B1
B1

(iil)

The image would be dimmer.

B1

(iv)

(1) The image would still be as sharp. The light rays would still
converge on the screen as the light rays behave the same when
they enter the lens from either side (due to the principle of
reversibility of light).

(2) The image would now be magnified instead.

B1

B1

(b))

Speed of EM wave = 3 00000000 mis

Time = Distance / speed = 600000 / 300000000 = 0.0020 s

A1l

(i)

Both are transverse waves
Both can travel in vacuum at 3x10° mis
Bolh do not require a medium

Infrared has a higher frequency than microwaves.
Microwave has a longer wavelength than infrared.

{deduct one mark for each mistake)

B1
B1

(iif)

Infra-red radiation increases temperature of object

B(a)

B1

Ultrasound is sound with frequencies above the upper limit of the
human range of audibility. (above 20000 Hz)

B1

(b)

Any one of the following:

1. Some ultrasound is absorbed by the wall.

2. Some sound energy is lost to the surrounding or the wall (accept
only if the 1. was not given).

3. Some sound energy is converted to other forms of energy (accept
only if the 1 or 2 was not given).

4. Friction between the air particles result in the air particles losing
energy.

5. Ultrasound moves in all direction, only some of the sound gets to
be reflected back fo the direction of the receiver.

6. Ultrasound that hits the wall reflects in all directions, and not all is
picked up by the receiver.

B1
B1

(c)

Distance = speed x time / 2
=330x40x10%/2
=0.66m

(Marker’'s commenits: Well dong |
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(d) Frequency = 1/T = (40x10%) " Hz = 25000 Hz C1
V=fA
A =V{=330/25000=0.0132 m Al
7(a) Reff=2+2=40 C1
I = AN T 0.50 A
R 248 i
(b) Cells can last longer when they are connecled in paraliel. B1
or
Circuit will still be given the have the same e.m.f. when one cell is
damaged or depleted.
8(a) | Total resistance = 20000 m x 0.005 Qm o o
=1000Q
Using P= 1V,
30 000 = I = 400000 Al
[=0.075 A
Power loss = PR
= (0.075) = 100
= 0.563 W (3 sf} A1l
(b} Transmil power at high voltage (V) s that current (1) is low when power | B1
(P) is constant because |=P [V
Less joule heating occur during transmission (P = FRwhere R is B1
resistance ) and less heat/power/energy loss
(c} 16:1 Al
(d} Frequency of a.c. in power station is same as frequency of a.c. during B1
transmission because current in the transmission circuit is induced by | B

current in the power station.
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Section B

a(a)

A steady temperature is reached when the rate of energy lost by the
gas is equal {o the rate of absorption of energy from the
sun/surroundings

B1

(B) (i)

Mass of carbon dioxide = density x vol = 2.0 x 0.0015 = 0.0030 kg
Mass of air = density x vol = 1.3 x 0.0015 = 0.00195 kg

A1l
Al

(b) (i)

(€

A

Energy absorbed by carbon dioxide = mc

= 0.003 x 640 x (48-26) = 42.24 J = 42.2 J (3 s 1)
Energy absorbed by air = mc8

= 0.00195 X 740 x (45-26) = 27.417 J=27.4 J (3 s1)

Accept

Energy absorbed by carbon dioxide =36.5 J (3 s.1.)
Energy absorbed by air = 31.7J(3sf)

Al

A1

Solar energy from the sun travel to earth by infra-red radiation which
does not require a medium,

Particles on outer surface of flask gain kinetic energy from the solar
energy and vibrate vigorously about their fixed positions. They
collide with neighbouring particles and transfer kinetic energy fo
the neighbouring particles. Process repeat itself and thermal energy
is transferred mainly by conduction through the walis of flask.

Air particles near to wall of flask and gain kinetic energy and move
further apart from each other, results in increase in volume of the air
near to the wall. Air becomes less dense and rises Cooler air sinks in
to replace the wamer air. Convection currents are form and thermal
energy is iransferred to air in flask.

Maximum : 3 marks

B1

B1

B1

B1

5

Renewable energy is defined as energy from sources that can be
replenish naturally.

Any two of the following:
Solar Power
Hydroelectric power
Wind power
Geothermal power

10 (a)

Period=4cm (1 mark)
Peak mllage =2cm (1 mark )

B1
B1

()

When the plane of coil is rotate to parallel to the magnetic field , the
coil will cut across the magnetic field lines at the greatest rate,
according to Faraday's Law, the magnitude of e.m.f. induced
increases to maximum

When plane of coil rotates to perpendicular to the magnetic field ,
the coil do not cut across the magnetic field lines and the
magnitude of e.m.f. induced reduces to zero.

B1

B1
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a 'A'fter_ h;l_f_a rétatian, inducec] e.;n.f. is maximu_rr; és plane of coil is

paraliel 1o nhe leld again. But direction of motiun of coku is Upposite
to first half and e.m.f. induced will be opposite in direction.

(d) Period = 2 cm B1
Peak voltage = 4 cm
ECF from 10(a)
(e) A1
| N | E
L i
N Using Fleming's Left Hand rule, with the thumb, index and middle finger
mutually perpendicular to each other. Point the index finger, which B1
represents the magnetic field to the right, the middie finger away
from you into the paper. and the thumb which represents the force B1
acting on the beam will be pointing downwards, which indicates a
downward force pushing the beam downwards,
Either
11(a)(i) | Q : South pole Al
(i) | Clockwise Al
{b) Because the contacts of carbon brushes and commutators switch over B1
after the coil passes through vertical position, direction of current in
the coil reverses
The force on the side of the coil next to the N-pole continued to be B1
downwards direction and the force for the side next to S-pole
continue to be upward direction when the current reverses after the
vertical position.
() | Any two of the following: B1
1) Place soft iron cores inside the solenocids o concentrate the B1
magnetic field lines
2) Increase the number of turns of the coll PORS
3} Increase the current
{(d) The polarities of the solenoids and the current passing through the B1
coil are reversed simultaneously if the terminals of the battery are
reversed.
Therefore the rotating direction of the coil remains unchanged, the B1

motor still work correctly
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(e)

N

Coil is vertical

Moment graph must start from peak moment because momenl is
maximum when coil is horizontal - 1 mark
Correct Shape of graph — 1 mark

Markers' comments.
Most students drew a sine graph as they seem to confuse with AC
generator

(f

B1

Cr

11(@)(i)

Solenoid becomes an electromagnet when current flows through it
fromAto B

The upper end of the solenoid becomes an north pole and attracts the
magnet as unlike pole attract

The downward displacement of the magnet increases with the
current and therefore is a measure of the current.

Markers' comments:
Second point on how set up is used to measure current is offen missing
in students’ answer or not properly stated.

B1

B1

(i)

Any 2 of the following,

Use a strenger magnet
Use a solenoid with more turns per unit length
Use a less stiff spring

B1
B1

(i)

Yes,
The lower end of the iron will be induced with unlike poles and
becomes a south pole by the magnetic field of the eleciromagnet.

B1
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Unlike poles attract and soft iron will be attracted towards the B1
electromagnet.
(b)(i) “ g:
o
‘H\'A ——
;ﬁﬂf”j‘#
o
Deduct 1 mark for 1 wrong symbol or missing symbaol
(b)(ii) | B1
w4 f B1

Correct field lines direction — one mark
Correct shape — one mark

| Deduct one mark for any intersection of lines
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This paper consists of 15 printed pages including the cover page.
1. Which of the following pairs of physical quantities have the same unit?

A waight and mass B force and acceleration due to gravity

C moment and torgue D terminal velocity and acceleration

2. Fig. 2.1 shows part of the vernier scale on a pair of vernier calipers when no object was placed
between the jaws. Fig.2.2 shows the same vernier calipers when the diameter of a rod was

measurad,
0 1 3 4
0 5 10 0 5 10

Fig. 2.1 Fig. 2.2

Which is the correct reading of the diameter of the rod?
o 3.35cm B 327 cm

c 3.28cm D 3.29cm

3. When a stone is dropped on Earth, it accelerates constantly at about 10 m/s®. When the same
stone drops on Mars, it accelerates constantly at about 2.0 m/s’. Which graph best describes the

rock motion?
A B
ve!:::city /ms" velocity / ms™
Earih .
Mars i
* lime /s tima/s
c D
velﬁ-::tty I ms” velocity /ms”  Earih
/ Earth
Mars
Mars
*lime/s fime/s

2
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NCHS P1-17

A car of mass 700 kg is capable of exerting a maximum engine force of 5000 N. When travelling
along a typical road, it has a maximum acceleration of 5.0 m/s?, What is the total resistive force
acting on the car?

A 36 N B  1500N

c 3500 N D  5000N

The diagram below shows a wooden block initially at rest on a smooth horizontal surface. A
pulling force F acting on the wooden block varies as shown in the graph.

F/N 4
10.0

¢ t} 5
F =g
Which graph best describes the motion of the wooden block?
A v/ms’ B v /ms"’
& A
= »
l/s tis
c v /ms” D 4
vims
&
-
l/s tfs
3
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Two forces of 30 N act simultaneously on a body. Which of the following would produce the
smallest resultant force?

A 30N B 30N
30 B’ 30 N
c D
30 30 30 N

30N

The diagram below shows the position of the centre of gravity of an object made of different

| |
L
1 8 ! T I
e phet »

Which of the following statements about the object is not correct?

A The weight of the object acts through the centre of gravity.
B The spoon can be balanced by placing a knife edge at the centre of gravity.
c The mass of part S of the spoon is more than that of part T.

D The mass part 8 of the spoon is equal to thatof part T

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.

Dcm 100 em

30.0

At whatl mark must a fulcrum be placed to hold the ruler in equilibrium?
A 12.5cm B 16.7 cm

c 25.0 cm D 37.5em
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A fiat lamina Is freely suspended from point P.
The weight of the lamina is 4.0 N and the centre of mass is at Q.

PC=050m
PQ=040m
QC=030m

amina

What is the moment due to the weight of lamina that will cause the lamina to swing?

A ONm B 12Nm

c 16NmM D 2Z0Nm

An object of mass 4.0 kg with a length of 3.0 m, width of 0.50 m and height of 1.0 m is placed on
a fable as shown in the diagram below.
1.0m
_0.50m
3.0m Table

What is the pressure exerled by this object on the table?

A 033 Pa B 2.7 Pa

c 13 Pa D 27Pa

Which of the following incorrectly shows the thermometric property of the thermometer?
Thermometer Thermometric property
| A | Mercury-in-glass thermometer Volume of a fixed mass of liquid varies with
temperalure.
' B Thermocouple Electromotive force between two junctions at
different temperature varies with the temperature
difference across the junctions.

C | Constant-volume gas thermometer Volume of a fixed mass of gas varies with
temperature.

D | Resistance thermometer Resistance of a piece of conducting wire varies
with temperature.
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Hlluminated smoke particies, suspended in air, are viewed under a microscope. They are seen to
move randomly. Which of the following best describes the movement of the smoke particles?

A The smoke particles are moving due to the energy gained from the illuminated light.

13.

14.

B The smoke particles are moving about due to convection currents.
c The smoke particles are bombarded continuously by the air molecules.
D The smoke particles are moving due to bombardment by other smoke particles.

An ice cube Is placed in 2 beaker of water al the top of the surface. Which figure below best
shows the convection currents form in the water?
A B
ice lce
c D
ice ice
1 [

Which of the following in the table correctly shows examples of transverse and longitudinal
waves?

|Transverse | Longitudinal
A | Gamma-rays Sound
B |Infra-red Water waves
C | Radio Light
D | Sound X-rays

6
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15.  Which of the following statement(s) about electromagnetic waves is/are corract?

16.

17.

18.

I Al electromagnetic waves travel at 3.0x10"* m/s in vacuum.
I All electromagnetic waves travel faster In air than in water.

I All electromagnetic waves have magnetic field around them.

A Il only B | and |l only

c Il and 11l only D I, Il and I

The diagram below shows oscilloscope trace of sound picked up by the microphone.
The Y-gain is set at 2 V per division and the time base is set at 50 ms per division.

ot ==k S

=

i

i
o

j ‘ 1 division

; ivision
What is the frequency of the sound?

A 0.040 Hz B 0.13 Hz

c 5.0 Hz D 10 Hz

Two notes of different pitch but the same loudness are played on a musical instrument.
The twe sound waves produced will have

A same frequency and different speed. B different frequency and different speed.

c different frequency and same speed. D different speed and same amplitude.

Which of the following is the approximate range of audible frequency for human?

A 1Hzto 20 Hz B 20 Hz to 20 kHz
c 20 kHz to 200 kHz D 1000 kHz to 20 000 kHz

7
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19.  The graph below shows the displacement of particles on the wave agalinst position. Which
pariicle has the highest speed?

displacement / m
Y

AAWAN
:/\\/ \/ Uc \2/ position / m

20. A ray of light travels from air into glass as shown below,

Given that the refraclive index of air is 1.00, whal is the refractive index of glass?

A 1.21 B 1.34

c 1.53 D 1.70

21. The diagram below shows a convex lens used to produce an image of an object O when It is
placed at X.

o

What of the following best described the image produced by object 07
A real and diminished B real and magnified

c virtual and diminished D real and same size as object
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22. The diagram below shows waler waves travelling from region B to region A.

\

Which of the following statements is true?

The frequency of the waves in region A Is smaller than in region B.

The direction of the waves has changed because of the change in speed.
Region B is deeper than region A.

o O o P

The speed of the waves in region A is slower than in region B.

23. A positively charged oil drop stays stationary between two charged metal plates X and Y as
shown in the diagram.

@.____.—Pnsitivmy charged ol drop

YEFFEEEET

What happen if the potential of plate Y Is Increased?
A The oil drop will remain stationary. B The oll drop will move downwards.

c The oil drop will move upwards. D The oll drop will move in circular motion.

24, A lightning strike was discharged In 1.2 x 10 s with a charge of 700 C that travels from the
cloud to a building.

What is the number of electrons that travels from the cloud to the building?
(Each electron carries 1.6 x 107'° C)

A 4.1x10° B 63x10"™
c 4.4 x%x10% D 2.7x10%

9
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28. A current of 2.0 A passes through a cell of em.16.0V.
What is the electrical energy supplied by the cell in 3.0 s?
A 1.0J B 40J

C 9.04J D 36 J

26. Three 4.0 £ resistors are connected as shown below. Which of the following connections gives
the lowest effeclive resistance?

10 40
A 4n 40 40 C H—1
——
40
| e
| S

27. Two identical light bulbs and three switches 8, 8;, and S, are connecled together to a battery in
the circuil shown below.

o

[1
I
To connect the two bulbs together in parallel, which switch/es should be closed?

A 31 8 51 52

c 52 D 51 S!

10
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28. A piece of wire X that is made of a certain material has a resistance of 16 (1. What is the
resistance of another piece of wire Y of the same material with half the diameter and twice the

length of wire X7
A 200 B 120
c 320 D 1280

29. The diagram shows two resistors connected in series to a cell with wires of negligible resistance.
The ends of the cell and resistors are marked P, Q, R, S, T and U comespondingly,

PQ

|

u i

1

Which of the following graphs correctly shows how the potential, V, vary in the regions

PQRSTU?
A B

v I

] f LN, - /

PQ R S T U PQ RS T U
c D

v Y

P Q

11
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The diagram below shows an electrical circuit consisting of an LDR, a fixed resistor and two
identical light bulbs connected to a power supply.

What will happen to the brightness of bulb X and Y when the light incident on the LDR
decreases?

Ib X Bulb ¥
A brighter dimmer
B brighter brighter
c dimmer brighter
D dimmer same

A thermistor is connected in series with a 72 €1 resistor across a constant 6.0 V power supply.
When the temperature of the thermistor is 30 °C, the potential difference across itis 2.0 V.

+8.0 Vo
D 7240
R
E) (u) zoV
oo — I

What is the resistance of the thermistor at 30 “C?

A 280 B BN
c 1080 D 148 (0

Four 200 W lamps and two 120 W fans are switched on for 8 hours.
What is the lotal cost if the energy consumplion is 15 cents per kWh?

A $0.15 B $1.25
c $3.84 D $12.48

12

99Tutors.SG | Page 327



Free Tuition Listing @ 99Tutors.SG

NCHS P1-17

33. Two identical lamp each is labelled 230 V, 100 W are connected to a 230 V mains supply in
series.
What is the current flowing through each lamp?

A 0.22 A B 0.43 A
c 0.87 A D 23A

34. The diagram below shows a bar magnet.

Which of the following best represents the orlentation of the compass at P if the magnetic field of
the Earth is neglected?

S Q0 ¢

36. An electron enlers a region with a magnetic field. It is deflected upwards as shown In the
diagram below.

I 1
I I
' I
t_’/ !

* T |

! |
: magnetic field :
! I
K o o st i il i A . 4

What is the direction of the magnetic field in the region?

A into the plane of paper B out of the plane of paper

c upwards D downwards

13
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36. A small coil is connected to a galvanometer as shown below.

—

2 L/ ¥
When the magnet is allowed to move towards the coil, the current flows
A momentarily from X to Y B continuously from X to Y
C momentarily from Y to X D continuously from ¥ o X

37. Each of the diagrams below is a cross-section through two parallel current-carrying conductors.
Which diagram correctly shows the magnetic field pattern formed by the currents in the two

conductors?
A B
c D

(@1 @@

38. The diagram below shows an induced current flowing through a conductor while If is moving
between two magnets. Which arrow indicales the direction of movement of the conduclor?

A B

A C

N‘_®—’s

vD
14
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In the primary coll of a transformer, the current flowing through it is 2.5 A. The turn ratio of the
transformer is 2.0 and the voltage in the secondary coll is given to be 100 V.,
What is the power in the secondary coll if this is an ideal fransformer?

A 50w B 125 W
c 250w D 500 W

A cathode-ray oscilloscope (c.r.o.) is connecled to a supply of amplitude 4.0 V and frequency
25 Hz. The fime-base on the horizontal axis is set at 10 ms per division and the Y-gain on the
vertical axis is sel al 1.0 V per division.

Which of the following traces is obtained from the supply?

A B
= B 51 i -k __'I._‘,_ n
| —:I 1’! ﬂr 1 a I!{P
VNV AN vz
S r S
c D

™y
-
-
—
|

=

T =L |
NS il
e
.

e
| gt

T

,.,
L !
]
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Answers to Sec 4 Prelim 2 2017 (NCHS)

:;“: 1, c 1. |c 1. A M. |B
2 c 12 |c 2. |B 2. |B
3, D 13. |D 2. |c [ A
4. B 14, A . |c u.  |c
5. D 5. |p 5. |p %, |B
6. A 6. |C % |D % |A
7. D 7. |c 27.  |B 7. |c
8. A 8. |B 8. |D ®.  |B
9. A 19.  |A 29 c 9. |B
0. |D 20, |D 0. |A 9. |D
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NCHS P2 17 Section A
Answer all the questions in this section
1. Fig. 1.1 shows a light bulb of weight 15.0 N suspended at rest by two wires X and Y from
the ceiling in a radio studio.

Use an appropriate scale vector diagram to determine the magnitude of the tension of [3]
wire X and tension of wire Y.

2
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Fig. 2.1 shows an object of mass 500 g moving up a rough inclined plane. The object
moves from A with an initial velocity of 9.00 m/s up the inclined plane to B and comes fo a
rest in 1.2 s. The horizontal distance between paoint A and B is 3.9 m.

(a)

(b)

(c)

: 389m

¥ Fig. 2.1
Calculate the distance AB along the inclined plane. [1]
Calculate the
(i)  gainin gravitational potential energy of object at B. 2]
(ii) loss in kinetic energy as it travels from A to B. [1]

Suggest why the gain in gravitational potential energy is not equal in magnitude as 11
the loss in kinetic energy of the object when moving the distance AB.

3
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(a) Fig 3.1 shows a stone drop at a certain height freely from rest near the surface of
Earth. (Neglecting air resistance)

staing direction of travel of the rock

surface of the Earth

Fig. 3.1
On the axes given in Fig. 3.2, sketch the

(i)  graph of the gravitational potential energy, label it as P, of the stone against n
time, t, just before it hits the ground.

(i) graph of the kinetic energy, label it as K, of the stone against time, t, just before [1]
it hits the ground.
The graphs drawn should clearly show the relationship between them.
[no numerical value is required for the graphs]

Energy/ ] 4

G '
Fig. 3.2 t/s

(b) Fig. 3.3 shows a person hitting a billiard ball X on a smooth table. The billiard ball X
will move straight and hit ancther ball Y at a velocity v m/s and come to a stop
instantaneously while the ball Y will move forward at a certain velocity.

Fig. 3.3

Given that the mass of the ball X is larger than ball Y, state and explain if the velocity  [2]
of ball Y be greater than, equal or less than v m/s.

4
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(a) Fig. 4.1 shows a simplified form of the hydraulic press, also knt:rwn as a force
multiplier. The small piston has a r::mss-secﬁanai area of 30.0 cm® and the large
piston has a cross-sectional area of 0.15 m®. An applied force, 4.0 N, is acting on the
small piston to maintain the position of the load shown.

(Neglect the weight of the pistons and the hydrostatic pressure variation.)

. |
large pistor -]
.  — 40N
hydraulic fiui I‘:,...._
= |
small piston
Fig. 4.1
(i) Calculate the weight of the load. [2]
(i) State, if any, to the motion of the large piston is the cross-sectional area of [11

large piston Is increased while the weight is still as what is calculated in (j).

(iii) Suggest why the hydraulic press will not function well if the fiuid is changed into  [1]
air.

5
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(b) Fig 4.2 shows the landscape of a mountain. The reading of a mercury barometer at
the foot of the mountain is 76.0 cmHg.

On point P of the mountain, its reading drops to 70.0 emHg. The density of mercury
is 13 600 kg/m" and the density of air is 1.23 kg/m®.

Fig. 4.2

(i) Calculate the height of the mountain. [31

{ii) Water is heated up at point P. State and explain if the water is able to boil at [2]
100 °C.

6
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5. A student used the set-up as shown in Fig. 5.1 to study the pressure P and volume V of a
fixed mass of gas inside an elastic flask A at various thermodynamic temperatures T.

_____thermometer
rubber tubing
elastic
— water
pressure
gauge
g. 5.1
The student's tabulated readings of P and T are shown in Fig. 5.2 below.
TIK | 2083 323 337 3n
Pl kPa 90 85 80 78
V/cnw 40 42 45 a7

Fig. 5.2

(a) Explain why the relationship between the pressure and volume of the gas is inverse [2]
when the temperature of the gas increases.

(b) If the elastic flask is changed into a glass flask, state and explain, in terms of the [3]
kinetic theory of particles, what happens to the pressure of gas when the
temperature of the gas increases.

7

99Tutors.SG | Page 337



Free Tuition Listing @ 99Tutors.SG

Fig. 6.1 shows a transverse wave on a rope that travels from right to left at a frequency of
5.0 Hz. The instance shown is taken to be at time t = 0 s. Particles A, B and C are found
on the rope as shown. The horizontal distance between particle A and B is 5.5 cm.

Wave direction

)% *
'y
\ C

(a) State what is a transverse wave.

(b) InFig. 6.1, indicate with arrow, to show the direction of the motion of the particle C at
the next instant.

{c) (i) Calculate the period of the wave.

(ii) Calculate the speed of the wave.

8
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(d) Sketch on Fig. 6.2 the displacement against time graph of particle A for cne
complete oscillation.

Fig.6.2 bt

A diamond, refractive index of 2.4, has an excellent cut where it has the shape shown at
the sectional view in Fig. 7.1 with a certain percentage of the build to be the crown and
pavilion. This cut allows light rays falling on the diamond to be reflected multiple times

inside the diamond. A light ray is also shown emitting from the diamond at an angle 50°
about the surface of the diamond.

pavillion

{a) Suggest how does the cut of diamond allow light rays to be reflected multiple times.

9
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(b) (i) Calculate the critical angle of the diamond. [2]

(ii) Calculate the angle of incidence for the light ray that emits from the diamond 21
shown in Fig. 7.1.

Fig.8.1 shows a negative charged metal plate X, an uncharged metal plate Y and a
connection to earth. Plate X and Plate Y are on insulating stands.

Plate X Plate Y

=) ;=

Wooden  gzzzzz)

holder stand —= ‘connection to the earth
Fig. 8.1

(a) Define electrostatic induction. [1]

(b) With the aid of the items shown in Fig. 8.1, describe clearly the steps to attain a [3]
positive charged plate Y.

10
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(c) Suggest the need for the holder stand to be wooden. [1]

Fig. 9.1 shows a circuit with an e.m.f supply of 15.0 V. All the resistors in the circuit are
identical with resistance of 10.0 Q each.

15.0V
X —_— p
I | i i Y
I 1 &
F4
Fig. 9.1

(a) (i) Calculate the effective resistance of the whole circuit shown in Fig. 8.1. (2]
(iiy Calculate the current supplied by the battery. 2]
(iii) Determine the potential difference between point X and Y. [2]

(b) Determine the effective resistance of the whole circuit if a wire is used to connect [1]
point X and Z.

11
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Section B
Answer all the questions in this section.
Answer only one of the two alternative questions in Question 12.

10. Fig. 10.1 shows a space rocket being launch from a lunch pad at sea level. The space
rocket has rocket boosters and main engines that helped the shutter to blast off from the
Earth. It is said that a rocket must reach a breaking speed in order to escape from Earth.
Fig. 10.2 shows information on the data about the launch. In the space after the rocket
escapes, the rocket exhaust is propelling the rocket forward

Altitude (height) of the
rocket at the escape
speed just before it hit
the outer space
{assuming uniform
acceleration)

§25 000 m

 Mass of space shuttle 22 700 kg

Breaking speed 11 000 mis

Fig. 10.2

Fig. 10.1

(a) Assumptions:
1) the mass of the space rocket is the same throughout the launch.
2) uniform acceleration

(i) Determine the time taken for the rocket to reach breaking speed.

12
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(if) Determine the vertical acceleration of the rocket. 2]
(iii} Calculate the upward thrust of the rocket. [21
(b) ‘“Inthe space after the rocket escapes, the rocket exhaust is propelling the rocket 2]

forward. “ Explain, using the concept of forces, what this sentence means.

(c) Inreality, during launching, the space rocket will burn solid fuel that is inside the fuel  [2]

compartment. Once the compartment is empty, the compariment will be detached
from the main body, State how this affects the acceleration and the velocity of the

rocket.

13
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11 Cappuchino is an ltalian, coffee-based drink prepared with espresso (a type of coffee),
steam milk and milk foam. To make steamed milk, hot steam is passed into the cold milk to
heat up the milk. Fig. 11.1 shows a machine where hot steam is passed into the milk.

Fig. 11.1

Table 11.1 and 11.2 shows some of the specific heat capacities for different substances.
You may assume that milk and water have the same specific heat capacity.

| Substances Specific heat capacity / Jkg " °C
| Glass 837
lce 2080
Water 4200
Steam | 2010
Table 11.1
Substance ﬂ:ﬂfelting Specific latent heat of | Boiling Specific latent heat
point / °C fusion / J kg ' point / °C of vaporization
; kg
Water | 0.0 3.3x10° 100 2.26 x10°
Table 11.2
(a) Define the term specific heat capacity of a substance. [1

(b) Suggest why the value of the specific latent heat of vaporisation is higher than the [1]
specific latent heat of fusion of water.

14
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{c) 300 g of milk is poured into a 100 g of glass container. With the aid of the information
from Table 11.1 and 11.2,

(i) calculate the thermal energy required to warm the 300 g of milk in a 100 g of 2]
glass container from 20 °C to 55 °C.

(i)  if hot steam of initial temperature 120 °C is used to warm the 300 gof milk ina  [2)
100 g of glass container instead, calculate the minimum mass of steam
required to heat the milk and the container from 20 °C 1o 55 °C.

(d) A person suggested to use a 10.0 kW heating lamp to heat up a cup of milk as
shown in Fig. 11.2. However, he found that this process of heating up 250 g of milk
in the 150 g of glass container from 20 °C to 40 °C is only 5.0 % efficient.

6 Heating lamp

| cup of milk

Fig. 11.2

(i) State the main mode of thermal transfer from the heating lamp to the cup of [1]
milk.

15
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(ii) Suggest a reason for the low efficiency. [1]
(iii) Calculate the time required to warm the milk in (d) using the heating lamp. [2]
16
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12. EITHER

A student builds a motor which consists of a coil ABCD, two metal rings and two magnets.
The two ends of the coil are soldered to the two metal rings as shown in Fig. 12.1.

D.C source

(a) (i) Fig. 12. 1 shows the front view of the design of the motor. On Fig.12.1, draw 1
the direction of the force acting on wire parts AB and CD when switch S is

closed.
N O O
AB D S
Fig. 12.2
(ii) Hence, state the direction in which the motor turns when switch S is closed. [1]

(lii) It is observed that due to momentum, the coil moves to the position as shown [1]
in Fig. 12.3. On Fig. 12.3, draw the direction of the force acting on wire parts
AB and CD.

&

O
AB

Fig. 12.3

17
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(iv) There is a fault with the design of this motor set up by the student, Explain [1]
what is wrong with the set up.

(v) State a solution and explain briefly how it can help to rectify the motor's design.  [2]

(b) Fig. 12.4 shows two towers that support a single cable of total length 20.0 km, which
links a factory to the electrical grid. The voltage at the tower A is at 6000 V while the
voltage at the factory is at 5500 V.

Fig. 12.4
The cable used is made from aluminium which has a resistance of 3.6 Q per
1.0km.
Calculate the
(i) power loss in the cable. [2]
(ii) cost of the power loss for a day given that 1 kWh costs $0.15. [2]

18
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OR

(a) Fig. 12.5 shows an experimental set-up where a copper ring is fitted loosely over an
iron core that has been placed inside a solenoid that is connected to a D.C supply.

i :
copper rin
. ;PP "'
- _‘_________‘_“?
-‘_-___-__'-_':L
-:l-___-_-_'—':i-
D.C 4T F
supply - |
T+ .
d-_-__-'_'__"zlu-
< Tt Fig. 12.6
FIg- 126 oo coil
(i) At the instant when the switch is closed, state what happen to the ring. [1]
(i)  Explain the observation stated in (a)(i). [3]
(iii) State what will happen to the copper ring at the instant when the switch is 1

closed if the current flows in the opposite direction in the coil.

(iv) State what will happen if the solid copper ring is now replaced with a slit copper [1]
ring as shown in Fig.12.6 at the instant the switch is closed.

19
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(b) Fig 12.7 shows an ideal transformer connected to an a.c. input voltage of 240 V. The
transformer has 2000 tumns in Primary coil and 100 turns in Secondary coil. A current
of B.0 A flows in the secondary coil.

Input source (a.c.)

240V

13_.. P

Primary : . Secondary Output
coil coil terminal

'
Fig. 12.7
()  State what is meant by an ideal transformer.

(if) Calculate the output voltage and input current.

(iil) It Is recommended to have laminated iron sheets instead of iron core. Suggest
a reason why is this so.

END OF PAPER
20
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Answers to Sec 4 Prelim 2 2017 (NCHS)

| c 1. e 2. |A 3. |B
2. C 12. c 22. B 32. B
3 D 13. D 23. c 33. A
4. B 14. A 24, C 34, c
5. D 15. D 25. D 35. B
6. A 16. c 26. D 36. A
T. D 17. Cc 27. B 37. C
8. A 18. B 28. D 38. B
9. A 19. A 29 c 39. B
10. D 20. D 30. A 40. D
1. [(a) ;
Scale: 1gmo 1N Marking schams
All arrows in closed |oap (no
resulrant vectorsy Bl
Tension X = 10.0N
TensionY=119N
Correct tension within «/- G5 N
Dedurt 1 m for odd scale gg 1 e
INorlem: 1SN
Scade: g 2N
Tension ¥
2 |(a) Distance AB along the inclined plane =0.5x9.0x 1.2 =54m B1
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(b)(i) 5.4 *= vertical distance — 3.9° M1
Vertical distance = 3.735 m
GaininGPE=05x10x3.735=18.67J =187 J
A1
(ii) LossinKE=05x05x(9.0°=2025J=20.3J Al
(c) Loss in K.E is the sum of the gain in GPE and work done against A1
friction
(a)
Enargy/ 1
GPE
R/ Shape
1
Inverse
proportio
t/=  |nall
(b) Velocity of ball Y is higher. [1]
Conservation of energy, T.E changed in X is equal to T.E changed
inY.
Given no change in GPE, change in K.E of X is equal to change in
KEof Y. [1]
Yem, V2 = Yamyv
Since a larger m, than m,, v will be greater than v
Wrong concept
RESULTANT FORCE=m X a
a higher, v higher.
(al) Pressure = foroe
area M1
Fl‘.II'I-IHﬂnFlpllﬂldl{AlppHdIAnnluM] Al
F onjoad= 4.0 x (0.15 x [30 / 10 000]
=200 N
(i) It will move upwards. B1
Answers not accepted
* It move lesser / move more
» Motion that direction is not stated
(1i) Air can be compressed and the pressure exerted at a piston will | A1

not be transmitted to the other piston,
or

Additional work done against compressing the air,

Wrong concept
Force exerted will not be accepted. The correct concept Is the
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pressure is consistently transmitted through throughout a
incompressible fiuid.

(b)(i) 76-70 = 6.0 cm Hg C1

Pressure difference in Pa = 0.06 x 10 x 13600 = 8160Pa C1
A1

8160=123x10xh

Height = 663.4 m = 663 m (3sf)

(ii) No. B1

B1

Atmospheric pressure is lower than at sea level and at lower

atmospheric pressure boiling point will be lower,

Alternatively, students can explain tat latent heat is lesser as there

Is lesser atmospheric pressure acting on the surface of the liquid.

(a) As the lemperature increases, the pressure will increase | B1
However, as the flask is able to expand, the volume of the flask | B1
will increase, thus allow the drop in the pressure,

(b) As the temperature of the gas increases, the average speed of the | B
molecules will increase, there will be an increase in the force | B1
exerted per unit area of the surface of the flask, as P = F / A, the | B1
pressure per unit area will increase.

(a) A transverse wave oscillates perpendicular to the direction of wave | M1
travel .OR
It is a wave in which particles in the medium travel perpendicular to
the direction of wave motion.

(b) Down A1

(e)(i) F=1/T
50=1/T,T=020s A1

(e)i) |V=50x022=11ms’ or 110em’s Al

(c) (i) | Sine wave starting from origin position, B1
Period 0.20 s for one complete osciliation, B1

(a) The cut allows the angle of incidence in the diamond to be | B

greater than the critical angle thus allowing the light to experience
total internal reflection multiple times.

B1

(b)(i)

Sinc=1124
C=248"
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(if) sini/sinr=1/24 M1
sini/40=1/2.4
Angle of incidence = 15.5 ° Al
8 |(a) Electrostatic Induction is a process of causing charges to move | B1
in conductors without contact between the conductor and the
charging body.
(b) 1) Place plate X close to plate Y. B1
2) connect the contact of the wire that link to Earth to plate Y B1
3) remove the connect of the contact of the wire from plate Y. B1
4) move plate X away from Y
(c) Stand needs to be wooden so that charges will not flow away or to | B1
the plate
8 |(a)(i) | Effective resistance = (1/30 + 1/10) "+ 10 M1
=17.50 Al
(i) V=R|
15.0=17.6x| M1
1=0.85714 = 0.857 A A1
(iii) Potential method M1
Potential at Z = == x 15.0 = 8.5714 v
Potential across x*r=§ X (15.0 - 85714) + 8.5714 = 12,857
=12.8V (note that potential at Y = 0 V) A
Current divider method
lion= = X 085714 = 0.21429 = 0.214 A
V=RI
P.D across first 10 Q resistor, between the cell and X
=10.0 X 0.21429 = 2.1420V
Potential at X is 15.0 - 2.1429 = 12.857 V=129 V.
As potential at Y is 0 V, hence potential difference between X and Y
=12.9-00=128V ) ;
(b) Effective resistance = (1/10 + 1/10)" + 10 Al
=15.00
Section B (30 marks)
Qn. Answer Remarks
10 (a)(l) | >Distance under v-t= 0.5 x 11000 x | M1
825 000 =0.5x 11000 x {
>t=150s Al
or s=[(u+v)/2)t
825 000 =[(0 + 11 000)/2}t
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= 150 5

or Fd=KE + GPE = ¥%imv* + mgh

F=[0.5 x 22 700 x 11 000 x 11 000 + 22 700 x 10 x 825 000] / 825 000
F =15.60625 x 10" 825 000 = 1 891 666.667
a=Fim=1891666.667 /22 700 = 83.333

t=(v-u)/a =(11000-0)/83.33=132s

(i)

a=(vu)/t
=(11000-0) /150
=733 m/s

M1
Al
(allow ecf)

(i)

(b)

Resuitant force=m a

Upward thrust - W=ma

Upward thrust =W + mA
= (22 700 x10) = (22700 x 73.3)
= 1800910 N
=1.89x 10* N

M1
Al

(allow ecf)

>The rocket is exerting a force on the rockel exhaust in a backward direction.
From Newton's third law, the exhaust gases s exerting a force on the rocket In
the forward direction.

>In space with no resistive force, the force of exhaust gases on the rockel is
the net force which causes acceleration in the forward direction in accordance
to Newlon's second law.

Note: No marks are given when using N1L to explain as it is not answering the
question.

B1

B1

(c)

Assuming the breakup of the fuel compariment is in space which has no air
resistance and the main engine thrust remaing constant, the total mass of the

rocket decreases and from N2L, F=ma, the leration will increases and
consequently its velocity as a=(v-u)i
OR

Assuming the breakup of the fuel compartment is in space which has no air
resistance and there is no more fuel in the rocket, the engine thrust becomes
zero and from N2L, acceleration becomes zero and the velocity of the rocket
remains constant.

OR

Assuming the breakup of the fuel compariment is in the atmosphere which has
air resistance. When there is no more fuel in the rocker, the engine thrust

becomes zero and from N2L, acceleration and velocity decreases due to the
net opposing force of its weight and air resistance.

B1
B1

11(a)

Specific heat capacity is the amount of thermal energy required to raise the
temperature of 1K per unit mass of an object.

B1

(b)

Specific latenl heat of vaporisation s higher than the specific latent heal of
fusion of water because for water to change state to gas, it requires more
energy per unit mass as the distance between each molecule is much
further from water to gas than from solid to water.

B1

I{f)

Thermal energy gained = mc A 8 (milk ) + mc A 8 (glass )
= A8 [ mc (milk) + me (glass)]
=35 (0.3)(4200) + 0.1 x837]
=47028.5 )
= 47.0kJ

M1

Al

(i)

mc A B ( Steam 120 °C to 100 °C )+ m v + mc A @ (water 100 ‘C 10 55°C ) =
T.E gained by the milk and glass
m(2010x 20+ 2.26 x 10 ° + 4200 x 45 ) = 470295 J

mass of steam = 0.0189 kg

M1
Al
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=189

(d) (i) Thermal radiation. B1

(i) Thermal energy from the heating lamp will be transferred to the surrounding | BY
air as well hence it explains the low efficiency of this method.

(i) E=Pxt
5% efficiency M1
005 x(Pxt)=mcA6 (mik)+mcA 8 (glass)
005x10000xt=025x4200x20+0.15x 837 x 20

- t=47s ) o Al

Either

12 (a) (i) | Use ruler to draw arrow to indicate AB up and CD down B1

(W) | Clockwise direction B1
(ilf) | Use ruler to draw arrow to indicate AB up and CD down B1
(iv) | The rectangular coil will only swing in a clockwise manner and tum B1
anticlockwise after passing through the vertical position. It will oscillate about
the vertical position.
(nol the question is about the fault and not what should be done)
{v) | The ends of coll ABCD should be connected 10 a split ring commutator. B1
Each half of the commutator presses against a carbon brush in good
contact.
The commutator reverses the direction of the current in the coll every B1
half a revolution whenever the split ring changes contact from one
carbon brush to the other brush.
(b} () Resistance of the wire = 1000 x 3.6 = 3600 01
Power loss = p.d. ?/R
=500/ 3600 M1
=694 W Al
Note that the power loss [s related to the drop in potential across the length of
wire. In other words, the difference in potential between the 2 points.

[ X Wi
T X 015x24 A
=50.249
= $0.25

OR B

() The copper ring will jump upwards - B1

(i) Al the instant when the switch is closed, curmrent starts to flow through the B1
solenoid, causing a magnetic field to be build up in the solenoid forming a
North pole adjacent to the copper ring. B1
During the building up of magnetism in the solenoid, an increase in the rate of
change of magnetic flux linkage occurs thus inducing an electromotive force
(e.m.f) in the copper ring according to Faraday's law.

According to Lenz's Law, as the copper ring has a closed loop, an induced B1
current will flow to form a North pole in the lower half of the copper ring to

oppose the change in magnetic flux in it. Thus the copper ring is repelled and
moves upwards.

Note that copper is nol a magnetic object but a good electrical conductor.

(1) The copper ring will still do the same as (i) B1
(note that this time a South pole is formed at the lower half o the copper ring to
oppose the South pole formed in the solenoid nearer lo the copper ring)

{iv) It will not move from this position or there is no change from its rest position. | B1
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(s it Is impossible lo have an induced current flowing across the broken ring 1
to form a magnetic pole)

(b} (i) In an ideal transformer, there will be no power loss between the primary and | B1
the secondary coll

(1i). 2000 / 100 = 240 { output voltage Al
Output voltage = 12V
B.Ox12V=240x1 Al
I=0.40A

(i) To reduce formation of eddy currents so that there will be minimum power lose | B1

due to eddy current.. ..
{mtg}: there is no way to prevent formation of eddy currents in the soft fron
core
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1 The diameter and the length of a thin wire, approximately 1m in length, are measured as
accurately as possible. What are the best instruments to use?

I Diwler . L _l:angth
A Micrometer Metre Rule
B Micrometer Vemier Caliper
C Metre Rule Measuring Tape
D Vemier Caliper Metre Rule

2 Which list contains only scalar quantities?

A  acceleration, displacement, velocity
B acceleration, work, power

c pressure, force, time

D  pressure, energy, distance

3 Forces X and Y act on a block in the directions shown on the scale diagram.

X
.
'
in which direction is the resultant force acting?
A B c D
X
>~
Y

2017 Preliminary ExamiCCHMS Seconcany 4PhysicuS05H01
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& Which graph represents the motion of an athlete accelerating to a point when his force
forward is equal to the total resistive force acting against him?

A

B C
wk |p-l|'d| ipﬂdh spead
v time o ime 9 ime 9=

5 A car is travelling at constant speed along a road and drives over a large patch of oil. The
driver applies the brakes o stop the car

Compared to braking on a dry road, what may happen?

time

The car takes longer to slow down because the thinking distance of the driver is
greater.

The car takes longer to slow down because of the reduced friction between the tyres
and the road.

The car speeds up at first because of the reduced friction between the tyres and the
road. '

The car slows down more quickly because of the greater friction between the tyres
and the road.

c O o »

[ A ferry stops to pick up 200 more passengers from a port. Which of the following best
describe the femry’s ability to change its state of motion or rest after it picks up more

passengers?
Start moving Stop moving
A easier easier
B easier harder
c harder easier
D harder harder

7 The weight of a cylinder on Venus is less than its weight on the Earth.

How do the grawitational field strength and the mass of the cylinder on Venus compare
with their values on the Earth?

i Gravitational field | Mass of cylinder |
! strength 1
LA zero zern ].
B less the same .
c l the same less :
D | less less |
_1_ - e e becn ]

2017 Pralmonary ExamiCCHMESecongary 4/Phytea/S05801
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8 The diagram shows two identical pieces of apparalus. One is filled with water and
the other is filled with mercury. Water is less dense than mercury. At which point is

the liguid pressure lowest?

9 A car accelerates up a slope. Which of the following describes how the gravitational
potential and kinetic energies change?

Gravitational Kinetic Energy
Potential Energy
A increases decreases
B increases increases
c decreases unchanged
D unchanged l increases

10 A rock climber of weight 707 N climbs up a hill of vertical height 270 m along a slope of 400
m in 3600 s. Whal is the 2 verage power she generates during this time?

A 130W 8 7raw C 525W D 400W

11 Some gas is lrapped in a closed container The gas is cooled and the volume of the
container is kept constant. What happens o the gas molecules?

2017 Preaminary Exarm/CCHMS Secondary 4Py sics/505% 01
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5
e ey TSR
collision with wall | Speed of molecules | Pressure of gas
of container ;
A unchanged decreases unchanged
B Increasses Increases increases
c unchanged increases unchanged
D J decreases decreases decreases
12 Acconding to the kinetic theory, matter is made up of very smail pariicles in a constant
state of molion,
Which row best describes the particle behaviour in the liquid state?
Forces between :
partides Motion
A weak move randomly at high speed
B weak vibrate but are free to move position
C strong vibrate to and fro around a fixed position
D strong move randomly at high speed
13 The diagrams show 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 warmest water?
A B C D
- lid ~
—t
dull black polished siver dull black palished silver
14 A liquid-in-glass thermometer is newly calibrated using fixed points of -10 °C and 110 °C.

Their respeciive lengths of mercury thread are 4 cm and 30 cm. The graph below shows

2017 Pretminary Exam/CCHMS/Secondary 4/PhysicarS05e01
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€

their piot.

a5

length of marcury thread / om

i a 20 n B0 80 100 10

termperature [ =0

Determine the length of the mercury thread when the thermometer s dipped into a liquid of
40°C.

A 10.8 cm B 12.6 cm c 15.0em D 17.5em

Some ice cubes are taken from deep-freeze and placed in a metal container. The container
is heated at a constant rate and readings of temperature and time are taken, The results
are recorded on a graph.

Which temperature corresponds to freezing point of ice?
A

temperature A -
B -

C 4
D

f -

0 time

The diagram shows a patient having her eyes tested. A chart with |etters on it s placed
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behind her and she sees the chart reflected in a plane miror,

2m | 3m al

—— ——————— -

| ;

' r
]2 =

plane mirror patient Uh

If the mirror is moved 1 m towards the patient, how far would the image of the chart has
moved with respect to the patient?

Distance moved Direction of
by image movement
A 7cm away from patient
B Scm towards patient
c S5cm away from patient
D 2cm towards patient

Ly An incomplete ray diagram shows light rays from an object passing through a convex lens.

A

1

T

F

W

It F 15 the focal point of the lens, which of the following is correct about the image formed?

Ghari:fni:gz“cs o' 1 Position of image
A real | ontheleftof F
B real onthe right of F
c virtual exacily on F
D Virtual on the left of F
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8
Which application uses microwaves?
A mobiie phones
B burglar alarm system
C remote control
D radio

The graph shows how the pressure varies as a sound wave passes through air. Which
point represents a rarefaction?

ak
pressure

A camper is woken up in the middie of the night by a thunderstorm. A flash of lightning at
his West lights up his tent. He hears the first thunderclap 5.0 s later and its echo from a
distant mountain on his East another 8.0 s later. The speed of sound is 340 m/s. How far
away from the tent is the mouniain?

A 1380m B 1700m C 2380m D 3060m

Which diagram comectly shows the electnic field between two charged spheres?
A L1
il ; (ii:;

CED CED
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22 The diagram shows a positively charged acetate strip and a negatively charged polythene
strip that are freely suspended.

acetate strip polythene strip

Two rods X and Y are brought up in tum to these two strips. Rod X repels the acetate stip
but atiracts the polythene strip. Rod Y does not repel either the acetate strip or the
polythene sirip.

Which type of charge is on each rod?

Rod X Rod Y
A no charge no charge
B e opposite charge as acetale and
Charge polythene strips
c same charge as acetate strip opposite charge as palythene sirip
D same charge as acetate strip no charge

23 Alampis raled 2t 10 V, 800 mW._What is the current in the lamp?

A 17 mA B 60mA Cc 1.7A D B0A
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24 A lamp designed to work at 1.5 V is connected in series to a dry cell of 1.5 V. The lamp
lights at normal brightness. The lamp is now connecled in parallel to 4 identical dry cells.

!

—H

What effect does:connecting the dry celis in this manner on the lamp?

A Lamp will become brighter,

B Lamp will bicna:

C  Lamp will produce light for a longer period of time.
D Lamp will produce light for a shorter period of time.

25 Which of the following would cost the most if operated from the same voltage supply?

A A100W lamp used for 2 hours

E‘ A 500 W eleckic iron used for 1 hour

C A 1000 W eledric fire used for 10 minutes
D A 5000 W aectic cooker used for 1 minute

26 Which combination of identical resistors gives the highest total resistance?

A B C D
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27 A battery of e.m.f. E is connected in a circuit as shown in the diagram below.
£
b
f |
Which readings will ammeter X and volimeter ¥ show?
Reading of ammeter X Reading of voltmeter Y
A fa 4k ' E -V,
B I+ 1y ¥ ; Yo
c Io=1 E-V,
E -V
D -1 2
fo=1h | 2
28 A variable potential divider has a sliding contact S that can be moved between P and Q.
+6V
=]
S X
1Q
ov o i oy

Whan happens to the potential difference between X and Y as S moves from Q to P?

It stays constant at 6.0V
It stays constantat 0 V.

itincreases friom 010 B W

o O @ >

It decreases from 6 to 0 V.
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29 Which circuit should be used to show that the lamp does not obey Ohm's Law?

A

=
e [
e

(T

o

The healing element of an electnc kettle with a resistance of 38.4 (1 is connected o a 240
V power supply. Calculate the amount of thermal energy produced in 1 minute. You can

assume that the resistance of the heating element remains constant as temperature
increases.

A 0375kd B 1.5kd C 375kJ D ©80kJ
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A student makes the circuit shown

5 A fuse

The lamp blows but not the 5 A fuse. What couid have caused this?

A
B
c
D
32
A
B
C
D
33

The fuse rating is too high for the lamp.

The fuse rating is too low for the lamp.
Alternating current is used o power the lamp.
The lamp is not earthed.

Which of the following about the live and neutral wires in a plug is correct?

The live wire has a potential of 240 V while neutral wire is 0V, A peré.nn touching the
neutral wire will get an eleciric shock.

The live wire has a potential of 240 V while neutral wire is 0 V. A person touching the
neutral wire will not get an electnic shock.

The live wire has a potential of 0 V while neutral wire is 240 V. A person touching the
neutral wire will not get an electric shock,

The live and the neutral wire have the same potential of 240 V. A person touching
any of the wire will get an electric shock.

An electromagnet is used to separate magnetic metals from non-magnetic metals. Why is

steel unsuitable as the core of the electromagnet?

A
B
c
D

It has high heat capacity.

It has a high density.

It becomes a permanent magnel.
It is a good conducior of eleciricity.
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34 A brass rod Is arranged in a north-south direction and plotting compasses are placed at

each of it ends. ’
brass rod
plotting =——<\ -
s O

VWhich diagram shows the positions of the needles of the plotting compasses?

+ ® ®
. (1 @
& £ S
" € ©

35 An experiment is camied out to investigate the effect of a magnetic field on a current-
carmying conducior
e
-
direction
of current

What can be done to make the wire move downwards?

use a slronger magnet
increase the current fliowing in the conductor

move the magnets closer {n the conductor

o0 o »

reverse the polanties of the bwo magnets

20T Prebminary EsamC CHMS/Saconarry 4/Phy sl 505901
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3%  panda represents two parallel, straight, wires carmrying currents. P and Q exert force on
each other. Which arrow shows the force on Q7
A
4
Q
P® D= X ~B
Y
c
a7

A magnet is suspended from a spring so that it can move freely inside a coil which is
connected to a sensitive centre-zero ammeter.

LIS I LRI

'_"—-—._____‘_‘_--

" spring

i centre-zero
+ ammeter

What does the ammeter show when the magnet vibrates slowly up and down?

Constant 0 reading.
A steady reading o the right
A steady reading to the left

o0 @ >

A reading changing from iefl 1o right and than right to lafl
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38 The diagram below shows a cathode-ray oscilloscope with the y-gain set to
2.0 Vidivision and time-base 0.01 s/division.

P

_: T BNEBE ON/GFF
e i

A
I O

7 BRIGHTNESS

FOCUS

o | B :‘ E
Volis par divigion Saconds par division

) 05]701 u.u1|l
O | O
20 01110 0.08
¥ Gam Time Base
Whal is the period of the wave?
A ©OOD4s B 0O08s C 40s D B80s
3% 7 The diagram represents a transformer.
o—— | {_j——O
—
P asm
o —o0
Which arrangement could be used to make the output voltage lower than the input
vollage?
| Number of turns in P | Number of tums in Q Type of Input I
A 50 100 dc atP
B 50 100 acatQ
c 100 L] dc.atP
D 100 50 ac.atQ
2017 Presminary Exam/CCHME Secondary 4P hyses/S05501
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40 Electric power cables transmit electrical energy over large distances using high-voltage,
alternating current.

What the advantages for using a high-voltage and an alternating current?

Advantage of using high-voltage Advantage of using altemating cumrent |
A lesser enargy is lost through heat voltages can be changed using a
transformer
B lesser energy is lost through heat resistance of the cable is reduced
c high current is produced in the cable voltages can be changed using a
transformer
D high current is produced in the cable resistance of the cable is reduced
O A WP D8 3) A
B "z ;3 c 33) €
v B e ) B ’"‘% 4
3 b s) € AT 3 D
16) D ) P
¢ D 21) C
p) P ¢ 2 D
7) B %)
3 A 8) A ) C 38) A
Iq) D 34) ©

33 w)n 30) D w0) A
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Multiple Choice Questions [40 marks]
Answer all queslions and shade your answers on the OMR sheet provided.

1 Fig. 1.1 shows the zero error of a pair of vermer calipers and Fig. 1.2 shows the
measurement of the diameter of a copper rod.

0 1 5 6

\||||)1|||\!|||
IIHII[FHI

0 5

10

Fig. 1.1

Which of the following sets of data is correct?

__ | zeroemorfem observedreading/cm | actual diameter /cm |
A -0.02 : 498 4.96 |
B 0.02 498 5.00 =
G| +0.08 558 B 550 }
L7 A — -0.08 508 516

2 Which of the fellowing represents the shorest length?

A 15%x10" nm B 15x10" pm C 15x10%km D 15x10” Gm

3 Aticker lape limer is used to invesiigate the speed of a remote control car. The ticker tape
timer is set lo frequency of 10 Hz and a portion of the tape obtained is as shown in Fig. 3.1

X ¥

® o * o .2 0 6 8 4 s o

40 cm

Fig. 3.1
Which of the following statements are correct?

{i} The average speed is 50 cm/s.
(i} The car moves at a conslant speed.
(iii) The car has a uniform acceleration

A (yand (i) only C
B (i) and (iii) only D

(i} and (iii) only
(1}. (i) and (i)

2
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4 Fig 4.1 describes the motion of three cars.

velocily

Y

Car X

Cary¥

Car Z

¥
W

" fime

Fig. 4.1
Which of the following sets is correct?
. realest average velocity | increasing acceleration |
A AL | £ 000
B e | Y
c Y iR Z
B | = Z X

5 A man applied a force, F. 1o pull a box across the floor at a constant speed. If the man now
uses twice the amount of the force to pull the box across the same floor, the box will move

al the same constant speed.

al a higher constant speed

with a uniform acceleration,
with an increasing acceleration,

onmr

6 An object weighing W is hung from ceiling by a light string. A horizontal constant force F is
applied to the object as shown in Fig. 6.1. If T is the tension in the string, which of the
following diagrams shows the three forces T, W and F in equilibrium?

Fig. 6.1
"
w| N W W & wi N
F
A B c D

3
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The weight of an inflated balloon is 200 N. The balloon rises at a constant speed of 2.0 m/s.
What is the resultant force acting on the balloon while it is nsing?

A ON B 100N C 200N D 400N

A big cube is formed by 27 identical small cubes. The small cubes are made of the same
material and the density of each cube is 2.0 g/em® Fig. 8 1 shows a new arrangement when
one small cube is removed from the big cube.

L
PA Al

Fig. 8.1

Whal will be the change(s) lo its densily and inertia as cormpared to the ariginal big cube {if
any)?

| density of the new arrangement | inertia of lhe new arrangement
A remains unchanged decreases 000 0 |
B | increases - remains unchanged i
c remains unchanged | remains unchanged =
EL2 I _ decreases | decreases

Three identical hollow pipes X, Y and Z have one or two identical weights attached to their
inner surfaces as shown in Fig 9.1

Fig. 9.1

Which of the following sets best describes the state of equilibrium of each pipe?

I (NSNS ey (Smem— 5" —
A neutral | unsiable ' stable
B | unstable | neutral : stable |
C neutral | stable | unstable
D slable neutral | unslable
4
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10 Fig. 10.1 shows four identical heavy bells balancing on light strings and honzontal bars of
neghgible mass

d 1.0 cm

Fig. 10.1
Whal is the length d?

A 30cm B 40cm C 50cm D 60cm

11 Fig. 11.1 shows a simple hydraulic jack. Which of the following alterations will enable heavier
loads lo be liled?

piston £

hydraulic
fluid

{1} decrease the cross-sectional area of piston W

{ii) increase the cross-sectional area of piston 2

{ill) use a denser hydraulic fluid
A (1) and (i) only C (i) and (iii) only
B (i) and (i) only D ), (i) and (i)

12 Fig. 12.1 shows a U-tube containing oil and waler. The density of water is 1.0 glem’

oil — 1

l F=t—walpr

Whal is the density of the oil?

A 025 glem’ B 050 glem® C 0.75 glem® D 0.80g/cm®

3
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A 2.0 kg box moves at a constan! speed of 7.2 km/h. What is the kinelic energy of the box?
A 10J B 20U c 40U b 80Jd

The power of an electric malor is 20 W. How long does il 1ake to filt a 2.0 kg box through a

hetght of 5.0 m? The gravitational field sirength g is 10 N/kg.

A 50s B 10s C 155 D 20s

The Brownian motion of fine pollen grains suspended in water occurs because of the

convechon currents in the water.

constant randem motion of the pollen grains.
water molecules colliding with each olher.
water molecules colliding with the polien grains.

ocomP

Fig. 16.1 shows bubbles of gas, escaping from the mud at the bottom of a deep lake, rise to
the surface

Water surface

Mud Fig. 16.1

As the bubbles rise. they get bigger. This is due 1o

the formation ol convection currants.

the evaporation at the water surface.

the colder water al the bottom of the lake.

the decrease in the waler pressure acling on the bubbles

oOom>

Fig. 17.1 shows a piece of paper wrapped tightly around a copper rod and placed above a
candle flame. It was observed that the paper did not catch fire even when it was placed
above the flame for some time.

copper rod '_'G ( < ( ()

Fig. 171
Which of the following statements provides the best explanation?

The flame from the candle is too weak to heat up the paper.

The copper rod, being a good thermal conduclor, conducts heat quickly away.
The paper is a poor conductor of thermal energy.

The paper is a poor absorber of radiant heat.

oOme

f
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18 A piece of kilchen aluminium foil is used to wrap around food to be cooked in a barbeque
fire. The foil has a shiny and a dull side. Which side should be on the outside and why?

| | oulside surface explanation
A | shiny | better heal absorber
B | shiny | better heat conductor |
c | dull better heal absorber
D | dull better heat conductor |

19  When one junction of a thermocouple is placed in pure melting ice at 0 “C and the other
junction in steam at 100 °C, the em.f is 8.0 mV. The cold junction is then removed from

melting ice and placed in a liquid at constant temperature. The e m.f is now 2.0 mV.
Whal is the temperature of the liquid?

A 20°C B 25°%C C 55°C B 75°C

20 Fig. 20 1 shows the rise in temperature of 2.0 kg of a substance. X. The subslance is initially

in solid state and it was heated uniformly at the rate of 2000 J/min.
temperature / °C

s s e e e
i
i
6+ :
]
4t |
______ L}
(] ] ]
2+ i i [
I : 1
0 ' i it }— time / min
2 4 2] 8 10
Fig. 201

Which of the lollowing sets of data aboul X Is comect?

| specific heat capacity of | specific latent heat of | specific heat capacity of |
__|solidX/Jkg'°C' ~  fusionofX/Jkg' | liquid X/ Jkg'’C® |
A 8000 L BODOO | 3000 ]
B[ 1330 [ 6000 : 600 '
c | i 4000 3000 | 1200
D | 1330 3000 — 00 |

21 A fixed mass of gas is cooled down while its volume is kep! constant. How do the properies

of the molecules of the gas change?

average speed frequency of collisions « average distance apart
with walls |
A decreases increases unchanged
B decreases decreases unchanged
C decreases unchanged Increases
D unchanged decreases decreases

7
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22 Fig. 22.1 shows a ripple tank. The dipper vibrates up and down at a constant frequency.

vibrating
dipper 1
© waler
waler 5
tank N
glass block
Fig. 22.1 =
What happens to the wavelength, frequency and speed of the wave as il reaches the glass
block?
_wavelength | frequency | speed
A increases | _remains unchanged increases
B decreases | increases increases
c decreases _ remains unchanged decreases |
D | increases ___Increases decreases

23 Fig. 23.1 shows the cross-section of a water wave.

direclion of wave
propagation

AL

Fig. 23.1

A student made the following statemenis.
» The particle moves from P to Q after 15 T.
» (Qisinthe same phase as R.

= Wave energy is transferred from position P to R
» Fig. 23.1 shows a ransverse wave.

How many of the above stalements is/are correct?

A 1 B 2 c 3 D 4

8
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24 Fig. 24 1 shows a person X standing 1.0 m in front of a plane mirror while cbserver O stands
2.5 m behind X.

1.0m 25m
A A

Fig. 24.1

Cetermine the distance between observer O and the image of X.

A Z0m B 3&m C a45m D 70m

25 Fig. 25.1 shows the path of a ray of light as it strikes the water-to-air boundary.

air
=} H“‘-—-_
B
water
Fig. 251

If the speed of the light in the water is 2.3 x 10° m/s and its speed in air is 3.0 x 10" m/s,
determine the angle 8.

A 100° c 130°
B 120 D 140°

26 The diagram shows the main sections of the electromagnetic spectrum in order of increasing
frequency Some of the sections are labelled,

radic | . gamma-
waves | o ght rays

= increasing frequency

The section R has a frequency just below that of light.
Which application uses the section R7?

A Slerilisation C Sunbed
B Satellite television D Television remoie controller

9
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The speed of the radio waves in air is 3.0 x 10° m/s and the wavelength is about 5.0 m. What
is the frequency of the waves broadcast by the radio station?

A B0OMHz B 60GHz C 150 MHz D 150 kHz

Fig. 28.1 shows a man standing between two cliffs. He claps his hands once.

clift 1 e cliff 2
200 m i 150m

Fig. 28.1

if the speed of sound in air 15 300 mis, determine the time interval between the two loudest
echoes

A 033s B 0&83s C 1.2s D 13s

An insulating rod carries a positive charge afier it is rubbed with a woollen cloth
Which of the following statements correctly explains the transfer of charges?

A Friction causes the negative charges on the rod to become positive.
B Positive charges are transferred from the cloth to the rod.

C  Electrons are Iransferred from the rod lo the cloth.

D  Electrons are transferred from the cloth to the rod.

During a thunderstorm. a bolt of lightning sends oul an electric charge of 20 C from a

thundercloud to the earth If the energy produced by the lightning is about 500 M., determine

the potential difference between the thundercloud and the 2arth

A 25 MV B 500 MV C 10000 MV D 40000 MV

Three graphs X. Y and Z show the |-V characteristics for three different components.
£ ) i
‘_,.-" e

e e

L O W

X Y Zz
A student made the fu!lﬁwfhg statements:

X isan ohmic device whereas Y and Z aré non-ohmic devices
Gradient of graph X gives the resistance of X.
« Yisasemiconductor diode and Z is a thermistor.

How many of the above stalements is/are commect?

A D B 1 c 2 D 3

10
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32 In Fig. 32.1. the current that flows through the point X is 0.50 A.

¥
200 400
x b —1] 1
100~ 1.00
Fig. 321
Detarmine the current that flows through Y.
A D25A B 050A C 10A D 13A

33 An electrical household appliance uses 43.2 MJ of electrical energy after 4 hours of
operation If it costs 25 cents/kWh, find the elecirical power of the appliance and the cost of
energy usage.

|| electrical power / kW | cosl/§ .'
A 5 0B
B8/ 3 1 300 |
l c 12 3.00 ]
D 12 0.75 1

34 Which of the following 1s correctly wired?

. _Metal casi Metal casin
-~ device |—| device -J
- M

A C

Metal casing
-

device "] Qﬁr ~

11
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35 Fig 351 shows a small compass placed between two bar magnets with the ends X and Y

nearest 1o the compass

Fig. 35.1

Whal are the polarities of ends X and Y7

- X ! ¥

| North pole | South Pole

| SouthPole | North pole
SouthPole | SauthPole
Northpole ~ ° NMorth pole

36 Equal amount of current is flowing in two insulated wires, perpendicular to each other as
shown in Fig. 36.1
1

A

Fig. 36.1

Which segment. A. B. C or D has the strongest magnetic field flowing inlo the papes?

37 Fig. 37.1 shows a transformer. The number of tumns belween each pair of autpul terminals of
a transformer is shown in the diagram

5 lums °P
o0}
10 tumns
6.0V A, 20 turn oR
20 lums
oS
Fig. 37.1

Which pair of terminals should be connected such that the output will be 4 5 v?

A PO B QR C PR D Qs

12
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38 Fig 38.1(a) shows a simple alternating current (a c.) generalor and Fig. 38 1(b) shows the

initial vollage produced against time.
arle rotanan VnilagaN

. R ca
Vi i ] f &
permanent . ;. 0 = 7

magnet 1 :r' 207
i ;:/ /: " 1——:.$
._._‘.-".';" A;:f-‘“ﬁ L Y ; 1‘.—-
= -t—_}j{-ﬂ_:- sip nngs _ﬂ.?\/ﬂﬁ time /s
f ;:',_:'E"E“.;?!-— ———
v “_-‘._ ¥ ?fﬁuﬂlnu} 3

cn'}m caron - 207
.D"'IJSP' Bt o
Fig. 38.1(a) Fig. 38.1(b)
Voltage /V
10
L Bme s
Fig. 38.2

After a certain thange was made to the a.c_ generator, the vollage against time waveform is
as shown in Fig. 38.2. Whai is likely to be the change?

Reduce the rotating speed.

Use a magnet that has a weaker strength.

Increase the number of turns of the coil in the generalor.
FPlace a soft iron core in the centre of the coil.

oOm>

39 Fig, 39.1 shows a trace on the cathode ray oscilloscope (CRO) when a source is connected
lo 1l. The ampiitude of the input source is 10.0 V and the time-base of the CRO is 5.0 ms/div.
Find the voltage gain of the CRO display and the frequency of the input source.

Yolage v 1 ds

e vl Bl iwestry
i e

wan bmemun L} ']

Fig. 39.1

Determine the voltage gain and the frequency of the trace.

voltage gain /Vdiv' | Frequency / Hz
A 2.5 30
B 2.5 33
c | ao 30
D 4.0 33

13
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40 Fig 40.1 shows a magnet moving up and down (between P and R) above a coil of copper
wire,

spring
- magnel
P
movement I ﬂj Q
of magnel
9 R
T
Coil of
copper
wire =
Fig. 40.1

Which of the following slatemenis are true?

(i} An induced alternating current is formed in the coil as the magnet moves up and
dowrn,

(i) When the N-pole of the magnet is at P or R. the galvanometer does not show any
deflection.

(i) The galvanometer will show bigger deflections when more lurns are made 1o the coil
of copper wire

A (i) and (i) only C (i) and (i) only
B (i) and (i) only D (). (iiy and (i)

End of PFaper

14
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Marking Scheme
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Answer all questions.

1 The figures below show the reading on a vernier caliper when it is used to
measure the thickness of a book Figure 1.1 shows the reading when the jaws
are closed. Figure 1.2 shows the reading when the book is placed in between
the jaws.

0 1
cm
|;lr|m 114 m|[|JI|I Mfrll
0 v 10 0 > 10
Figure 1,1 Figure 1.2
What is the actual thickness of the book?
A 432c¢m
B 435cm
C 438cm
D 480cm
2 The diagram shows part of a micrometer screw gauge
—¢ Ja0
15 =
=1 125
“’l'rl|*| =
= 20
S— .qg:__' 1:5
What is the reading shown?
A 1523mm
B 1573mm
C 17.23mm
D 1773 mm
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3 A water rocket is accelerated vertically upwards. The velocity-time graph below
shows the relationship between the velocity of the rocket and time.

4
vims
i

Which of the following statements is/are correct?

(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.

A (1)only
B (3)only
C (1) and (2) only
D (2)and(3) only
4 Two different concrete blocks, in contact with each other, are falling freely from

a building under construction

3 kg free fall

2 kg l

What is the net force acting on the 2 kg block?

10N
20N
30N
S50 N

oOom>»
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A mass of iquid of density p is thoroughly mixed with an equal mass of another

liquid of density 2p. There is no change in the total volume. What is the density
of the mixture?

A 43p B 32p C 53p D 3p

The diagram shows a diving-board of negligible weight held in position by two
rods Xand Y.

e P S
&m

: 1t
W i
9 |

oV l

= Zm i

600 N

What additional forces do these rods need to exert on the board when a diver
of weight 600 N stands on the right-hand end?

| | Al X (downwards) ALY {upwards) |
A 400 N 1000 N
B 600 N 1200 N ‘
¢ | 900 N 60O N
p | 900 N ~ 1500N |

The diagram shows a balancing toy pivoted on a stand. If the toy is tilted slightly,
it does not overbalance but returns to its original position.

deusarey
___—
—

This is because the centre of gravity of the toy is

between the aeroplanes.
below the pivol

exactly at the pivot.
inside the weight.

ocom>»
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8 Gas inside a cylinder is cocled slowly o a lower temperature. The pressure
inside the cylinder remains constant as the piston moves inwards.

directi ¥
—— direction @
gas ® motion

-

How do the speed of the particles and their rale 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
Cc same same
D same R reduced
9 The diagram below shows a 0.50 kg toy car being pushed from the base of a

slope with an initial speed of 2.5 m/s. It is able to move a distance of 0.80 m up
the slope to its highest point 0.28 m above the ground.

highest position of
the toy car

initial position of
loy car with

speed of 2.5 mis ° 0.28 m

ground

What would be the average frictional force acting on the toy car as it moves up

the slope?

A 0203N
B 1400N
C 150N
D 1950N
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10

1

The apparatus shown is connecled to a gas tap in order to measure the
pressure of the gas. The left tube contains liquid P whereas the right tube
contains liquid Q. The levels in the tube were originally at X.

To Gas Tap

- - [ N LT pan “mm=~Level X

Liguid ©

Left Tube Right Tube

When the gas tap is turned on, liquid Q in the open limb of the right tube rises
to a higher level than liquid P in the open limb of the left tube as shown. Why
does this happen?

Liquid P has a higher density than liquid Q.

The right tube has a smaller cross-sectional area than the left tube.

There is more liquid Q in the right tube than liquid P in the left tube.

The gas exerls a greater pressure on the right tube as it is nearer o the
gas inlet.

oOoOm>»

Some gas is heated in a sealed container. Which of the following does not
increase?

A The force due to the collisions between the gas molecules and the container
walls.

B The number of collisions per second by the gas molecules on the container
walls

C The average distance between the gas molecules

D The average kinetic energy of the gas molecules.

-

99Tutors.SG | Page 392



Free Tuition Listing @ 99Tutors.SG

MSHS prelim 2017 7

12

13

14

15

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

~ {
. “_r,: paper po

ﬁ flame

What are the reasons for the paper pot not catching fire when in contact with
the flame?

(1) Water has a boiling point lower than the burning temperature of the paper.

(2) The paper is thin and therefore heat is conducted quickly to the water in the
paper pot

(3) The paper is thick enough to withstand the high temperature of the flame.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

oowm>

A thermocouple indicates 0.1 mV at ice point and 2.6 mV at 500 *C. What will
be the temperature when the thermocouple indicates 3.0 mV/?

A 80°C B 5860°C C 580°C D 600"CO

A piece of aluminium of mass m has a specific heat capacity of ¢. A piece of
copper of mass 2m has a specific heat capacity of 2c. Both of these metals
receive the same quantity of heat and the temperature of the copper rises by
10 *C. How much will the temperature of the aluminium rise?

A 50°C B 10°C C 20°C D 40°C

A heater is used to heat a 300 g piece of tin at 323 K. The specific heat capacity
of tin is 210 J/kg K. How long will it take the heater to heat the tin to 388 K if the
heater supplies 500 W of power?

A B19s B 407s C 4809s D 8180s
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16 A pin labelled P is placed to the right of a plane mirror. It is viewed from the left-
hand side by the eye. At which position can the image of the pin be seen?

A B C D
PP I I I PP PIIIPITIII TS
P
17 When an object is placed 20 cm from a thin converging lens, a real image equal

in size to the object is formed. The object is then moved 5 em towards the lens.

Which of the following describes the new image formed?

‘ Image distance Image size
A more than 20 cm magnified
B more than 20 cm diminished
C less than 20 cm magnified
D less than 20 cm diminished
18 A lamp is placed al the bottom of a tank of a liquid L. The direction of two light

rays from the lamp is shown.

What could be the refractive index of liquid L?

A 290 B 130 C 113 D 1.00
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19 The diagram shows a water wave. At the instant shown, which particle is
moving upward?
Wave Direction
A -

20 A place where sound waves cannot travel would be
A through a balloon filled with helium.
B from one spaceship to another one, in space.
C from a surface ship to a2 submarine.
D  through fiquid nitrogen.
21 The frequencies of note C and note E are 256 Hz and 320 Hz respectively.

Which of the following statements are correct?

|  Note E is louder than note C.

Il Note E has a higher pitch than note C.

Il Note E has a shorter wavelength than nole C
IV Nole E travels faster than note C

A land IV
B llandIll
C landll
D NandIV
22 One of the following devices does not make use of eleclromagnetic waves in

its operation. Which one is it?

remote conlrolier
camera
loudspeaker
radio

ocom>
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23 Three metal spheres held on insulating stands are placed closed to each other.

Sphere Q is positively charged while spheres P and R are neutral,

” nsulating sua\nd ” insulating s\tand ”
Q R

i
P

What will be the charges in spheres P and R after sphere R is earthed
momentarily?

b sphere P sphere R
A neutral negative
B neutral neutral
c neutral positive
D positive negative

24 An electron is projected at right angles to a uniform electric field E as shown in
the diagram
——— e
- »
n o E
-
'
:i electron

In the absence of other fields, in which direction is the electron deflected?

A o the left B

to the right
C into the plane of the paper

D out of the plane of the paper
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25 A charged cloud carrying a charge of 180 C passes over a building and
transfers its charge to the ground in 0.40 ms in a flash of lightning.

What is the current flowing to the ground?

A 045A
B 450 A
C 45000 A
D 450000A
26 The IV characteristics of two electrical components P and Q are shown below.
2.0+ i
1A I
1.6 ..__;_.__._. A
-V
| (o]
L § o R | Py —f
ra
54— -.-.._._i-._..__f
0 T 1 | -

Which statement is correct?

A Pis aresistor and Q is a filament lamp.
B The resistance of Q increases as the current in it increases.
C Fora current of 1.9 A, the resistance of Q is approximately half that of P.
D Foracurrent of 0.5 A, the power dissipated in Q is double that in P.
27 What is the effective resistance of the diagram below if each resistor has a

resistance of 12 07

A 00 B 30 C 40 D 120

99Tutors.SG | Page 397



Free Tuition Listing @ 99Tutors.SG

MSHS prelim 2017 12

28 The following experimental selup shows a jockey that can be placed at any
point S between a high resistance wire XY. O

18

6w d.c supply

Which of the following describes what happens to the ammetler and voltmeter
readings when the jockey is shifted from X to ¥?

ammeter reading voltmeter reading !
A remains constant increases |
B remains constant decreases
C decreases increases [
D increases decreases |
29 The circuil shown below is connected lo an automatic switch for the lights in

the garden. The automatic switch needs a voltage at X of 12 V or higher for the

lights to be on. The lights are to come on at sunset and the value of the fixed
resistor is 400 (1.

1"y o J‘I
o 11 gy
._ﬁ_‘-l- 1 &
\‘&:(_i\ h aswlh:l'l
N A
oV o© 1_

What must be the minimum resistance of the light-dependent resistor in order
for the lights to come on at sunset?

A

B
Cc
D

400 O
800 0
1200
1600 £
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30

31

32

Which of the following is/are done to minimise power loss in industrial power
transmission cables?

(1) use shorter wires
(2) step up the voltage in the transmission cables
(3) decrease the cross-sectional area of the wires

{1) only

(1) and (2) only
(2) and (3) only
(1), (2) and (3)

co@>»

An electric oven is connected Lo the mains supply using insulated copper wires.
The wires become very warm.

What can be done to prevent so much heat being produced in the connecting
wires?

Use thicker copper wires.
Use thinner copper wires.
Lse thicker insulation.
Use thinner insulation.

oom>»

The diagram below shows the top view of a magnet suspended in 2 magnetic

L
|

The magnet will

move 1o the right.
move to the left
rotate clockwise.
rotate anti-clockwise.

ooo>
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33 A bare conducting rod is being placed on top of twe similar wires connected to
ad.c. power supply. The bare conducting rod jerks to the right when the current
is switched on.

Which of the following statements are correct?

| P is a Neorth pole and Q is a negative terminal.
n P is a North pole and Q is a positive terminal.
1l P is a South pole and Q is a negative terminal,
v P is a South pole and Q is a positive lerminal. [
A landIV B llandlll C landill D llandIV
34 The figure shows the screen display of a CRO when a 25 Hz a.c. of peak

voltage 6 V signal is connecled to the Y-plates.

1em

“ ok

-
rﬂ'\

\“ \/'f\

\
A\

!

[\ Iff\ \
/ .

What is the voltage gain and time-base of the CRO?

| Voltage gain | Time base
A 5.0Vicm 25 ms/cm
B 5.0 Viem 50 msi/cm
C 10 Vicm 25 ms/cm
D 10 Vicm 50 msicm
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35 A transformer consists of one coil with 1200 turns and a second coil, with a {otal
of 120 turns, which can be tapped at various points as shown.

- P
[ gdﬂ turms
Q

&
240 V 1200 turns gqu turns
* R
- 20 s
S
20 tumns
; T

Which pair of terminals should be connected to a 12 V, 24 W lamp for it to be

lit normally?
A PS B QS
C RT D P
36 A bar magnet is dropped through a loop of copper wire as shown,

——bar magrat

coppet loop

Which of the following statement(s) is/are correct?

(1) When the magnet approaches the copper loop, a current is induced in the
loop that flows in clockwise as seen by the observer from the top of the loop.

(2) When the magnet moves through the copper loop, the current induced in the
copper lnop sels up a magnetic field that always repel the magnet.

(3) Heat is produced in the copper loop.

(4) The magnet falls through the copper loop with an acceleration that is lower
than the acceleration of free fall due to gravity.

A (2) only B (1) and (3) only
C (2) and (3) only D  (3)and (4) only
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37

38

39

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

emfiV

, 015 U::i"ﬂ © time/s

= H H

i H . E

= -

. -
v g

20 i

Which modification was made to produce the result shown?

A The area of the coil was doubled.

B A split-ring commutator was added.

C  The number of lums in the coil was doubled
D The speed of rotation of the coil was doubled.

Which part of a simple d.c. motor reverses the direction of current through the
coll every hali-cycle?

A he armalture

B the brushes

C  the commutator
D  the slip-rings

In some countries, electricity is transmitted at a very high voltage over large
distances using overhead cables.
Why is this voltage an advantage?

A Electricity can travel faster along the cables.
B It makes the cables stronger.

C There is less energy loss from the cables.
D The current will be of a higher magnitude.
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40

Why is the core of a transformer made of iron?

Iron is a good electrical conductor.
Iron is cheaper than copper.

oomr»

Iron makes a good permanent magnel.

—End of Paper—-

Iron is easily magnetised and demagnetised.

Answer for MCQ Paper 1 Prelim 2 2017{updated v1)

Qn 1 2 |3 Ja s 6 |7 |8 9 TJ10
Ans |[A [D |B |B _|[A D B B A |A
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|Ans | B c |A |A |D b | A B [B |
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Answer all questions using the OAS provided (40 Marks)

1. Which of the following shows the correct order of the diameter of the Earth?

A 10°m B 10m C 10"m D 108m

2. The diagrams show spring balances joined to demonsirate a system of three forces acting
at a point, The readings represent the magnitude of the forces.

Which syslem of forces could be in equilibrium? -

’1 5N
N

IN
4

5” "—'"_'_ ‘%/ IN m\% aN

#,‘ ""——"'__} L=

) G G-

A B c D

3. The graph shows how the speed of a car changes with time.

Speed / ms”
o S

0 24 time/s

Which calculation gives the distance travelled by the car in 24 seconds?

14 24 24 w14
A(;)m B (E)m c ( . )m D (24% 149)m
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4. Alady is sitting on a swing.

ﬂ"i

Which of the following is not a correct action-reaction pair of forces?

i Action e Reaction -
| A | The gravitational force of Earih acling The gravitational force of the lady acling on the
: on the lady. | Earih.
' B | The contact force of the lady on the The contact force of the wooden plank on the
. wooden plank. lady.

C | The gravitational force of the lady on The contact force of the wooden plank on the
. the wooden plank lady.
' D | The pull of the ropes on the wooden | The pull of the wooden plank on the rope.
plank

A box is moving to the right with constant speed.
—— = Motion of the box

«——F

_____ e

Aforce, F, acting to the [efl is exerted on it.

Which of the following statement about the box will be true?

The box will move lo the left with increasing speed.
The box will move lo the right with decreasing speed.
The box will stop moving immediately.

The box will move to the left with constant speed.

oOomp

[Turn over 3
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6 A scooter rider is moving down a gentle slope at a constan! speed.

gentle slope

T —

I There is no resultant force on the rider because her speed is steady.

Il There must be a resuliant force on the rider because she is moving.

I The greater the mass of the rider, the harder it is for the rider to come to a stop.

IV There is no resultant force on the rider because the force of the road acting on the
wheels is equal to the force of the wheels acting on the road.

Which of the fallewing is correct?
A lonly =] IFand Il C band Il D &IV

7. A person throws a volley ball straight up into the air

If the volley ball is on the way up, which of the following statement is true?

b Forces acting ontheball | Direction of the resultant
B S . force acting on the ball |
A I Force of gravity only downward
B | Force of gravity and air resistance R downward
c Force of gravity and force of the throw ~ upward
D | Force of gravily, force of the throw and air resislance upward B

8. A small steel ball is being thrown upwards and it reaches its highes! point.
Which stalement describes its motion?

The acceleration of the sleel ball is zero.

The acceleration of the steel ball is 10 m/s?

The acceleralion of the sleel ball is increasing.

There is no force acting on the steel ball since the steel ball is momentarily at rest.

ocOm>
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9. What is the force F needed {o just lilt the cube with weight 40 N?

[ ]
-

R
40N
A 10N B 20N C 40N D None of the above

10. A student uses a stand and clamp lo hold a flask of liquid.

Which diagram shows the most stable arrangement?

A B C D
. a -

o L B

11. Alabourer on a building site lifts heavy concrete blocks onto a lorry. Lighter blocks are
now lifted the same distance in the same time.

What happens to the work done in lifting each block and the power exerled by the
labourer?

work done in lifting each block power exerted by Iabnurer':]
A decreases 1 ~ decreases |
B decreases ] ~ remains the same _f
Cc increases N increases |
D | remains the same | increases J

[Turn over 5
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12. A certain machine is very efficient.

What does this mean?

It produces a large amount of power.
It uses very little energy.

It wastes very litlle energy

It works very quickly.

o0O >

13. The diagram shows a simple mercury barometer.

p

=,

|~ mercury

Q

Atmospheric pressure decreases.

What happens 1o the level of the mercury at P and what happens 1o the level of the
mercury at Q7

|' P Q
| A  falls falls
falls rises
c rises  falls
D  rises rises

14. A column of liquid X, floats on water in a U-tube of uniform cross-section area. If the
density of water is 1000 kg/m”, find the density of liquid X

o Liquid X
10cm

A 1500 kg/m® B 1000 kg/m® C 800 kg/m* D 500 kg/m?®
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15. In Brownian motion, some smoke particles are seen moving in a haphazard motion in an
enclosed glass cell when light is shone in them.

smoke

Which of the following stalement is the cormrect explanation for the motion of the smoke

paricles? P

A The smoke parlicles are knocking unto each other.

B The smoke particles are hit by air molecules that are in constant random moticn.

C  According to kinetic theory of matter, smoke particles are in constant random motion.
D The smoke particles gain energy from the light and they start to move in a haphazard

motion.

16. The disgram shows a heater above a thermometer. The thermometer bulb is in the
position shown.

heater

thermormeier hermometer hulb

Which row shows how the heat energy from the heater reaches the thermometer bulb?

'_" conduction | convection | radiation
I A | ves ; yes no
B “yes | no yes
(= - no . yes  no
€[ nm [ ho | yes

17. A balloon is inflaled in a cold room. When the room becomes much warmer, the balloon
becomes larger.

How does the behaviour of the air molecules in the balloon explain this?

The miolecules expands.

The molecules evaporate.

The molecules move maore quickly,
The molecules repel each other.

oOom>»

[Turn over 7
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18. The same quantity of heal energy is applied to four different blocks The temperalure rise
produced is shown on each block.

Which block has the highest heat capacity?

A B

"19. Awave on a string is produced by a wibrator

The waveforms att = 0 sand t= 0.03 s are as shown in the diagrams.

50UD Decause

A oil is a bad conductor of thermal energy

B oil has a smaller latent heat of vaponsation than water.

c the layer of oil prevents thermal energy transfer by convection
D the layer of oil reduce the rate of evapeoration of the soup

A musician plays a vialin. The stnng of the violin vibrates and sound transmits through
the air

Which of the following correctly describes the waves produced?

A Longitudinal waves are produced in the string and in the air

B Longitudinal waves are produced In the sinng and transveise waves are
oroduced in the air

Which of the following statlements aboul the wave isfare correct?
I The amplitude of the wave is 1 cm.

Il The wavelength of the wave is 2 cm.

i The period of the wave is 0.04 s.

A lonly B llonly C land Il only D lland M only
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20. When sound waves travel from one medium to another, the wavelength changes because

the speed changes.

the frequency changes.

different media have different temperatures.

the altraction between the molecules of the medium changes.

ocOm>P

21. Which list shows electromagnetic waves in order of increasing frequency?

A wisible light, X-rays, gamma-rays
B wisible light, gamma-rays, X-rays
C X-rays. gamma-rays, visible light
D gamma-rays, X-rays. visible light

22. A boy wears a shirl with a letter F on the front. He stands in front of a plane mirror.

~ mifror
o

What does he see in the mirrar?

1 F 4 k

[Turn over 9
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23. Which diagram correctly shows rays passing through a camera lens?

A camera
L film
obiect
lens \Im age
c camera b camera
q/, ﬁll"l'l ,flll'l'l
- R S —
- N N\
lens imaga lens }ma-gﬂ

24. A converging lens focuses a parallel set of rays as indicated in the figure below.

L I I

If the lens is tilted to one side as shown, which is the MOST likely way in which the rays

will behave?
; g JE—
A B
———
C
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25 Alarge positively charged metal sphere is connecled to a small negatively charged metal
sphere by a piece of copper wire as shown below.

Which of the following stalements is camrect?

('.‘npp:rﬁm

The large sphere will acquire a net negative charge

The charges on the small sphere will be neutralized

A momenlary conventional current will flow from the small sphere.
Both spheres are at the same polential afler equilibrium is established.

ocoOowr>

26. When the potential difference (p.d ) across a piece of resistance wire is changed. the
current through the wire also changes. The lemperature of the wire is kepl the same

Which graph shows how the p.d. and current are related?

A B c D
current current / cument current
i} . 0 - 0 - Q >
0 p.d 0 pd. 0 pd 0 p.d

27. The resistance of a piece of constantan wire Pis 5.0 Q.

What is the resistance of another piece of constantan wire of twice the length and twice
the cross seclional area of P?

A 25Q B 5080 c 108 D 200

[Turn over ||
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28. In the circuit shown, at which point is the current the smalles!?

15vI# . ]ha 5y ]
: B r——
| r Bfy —
| |
EI_? 00 |
[ D
l

—-—[. 41)
C

29. Which statement is not correct for lamps connected in parallel?

They can be swilched on and off separately.

They will remain as bright as before if another lamp is connected in parallel.
They share the supply voltage equally between them,

They still operale if one lamp is removed.

oOow>»

30. A student makes four circuits.

In which circuit are both lamps protected by the fuse?

A | @ ® B i%
; - n:{%@)

OO

0 e O
—

0" 0
0" O

12
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31.A 12 Vlamp 1s connecled to a 12 V supply with very long leads as shown

f
2V ang Vi 12V
supply lamp
T
long Jead

Why does the lamp glow dimly?

A The current through the lamp is less than the current from the supply.
B The p.d. across each lead will be half the supply voltage.

C Electrical energy is converted to heat in the long leads.

D Adc supply is being used rather than ana.c supply

32. The diagram shows part of an electric circuit.

12vo-
;L e

ov

The light falling on the hght-dependent resistor (LDR) increases in brightness.

What happens to the resistance of the LDR and what happens to the reading on the voltmeter?

resistance of LDR | reading on voitmeter |

A decreases decreases

B ; decreases increases

c increases decreases ]
D increases increases

[Turn over 13
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33. Which labelled component in the circuil shown controls the brightness of lamp X?

-4
A

it
5=
N
——
D

|

34. A compass is placed at point X on the cardboard as shown in the diagram.

%)
&Y

Which direction will the north pole of the compass needle point towards?

/B{D_jfi;_ S
L

SRR, ]

35. Given that the voltage of the battery in each case is the same, which of the following
electromagnets has the stronges!t magnelic field?

A B

ﬂ 100 burms ﬂ 50 mms
ST — K —

o= D

100 wwms 50 tumns
@Iil]}— l ‘ ]IIII@
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36. John wants lo produce a sleel bar with its polarity as shown in the figure below.

Which of the following windings and direction of currents will give rise to such a magnet?

37. A student carries out an experiment to see the effect of a magnetic field on a wire carrying a
current.

The wire moves upwards as shown.

of cumrent

What should the student do to make the wire move downwards?

change the direction of the current

maove the poles of the magnet closer together
send a smaller current through the wire

use a stronger magnet

o0Om>

[Turn over |5
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38. A metal wire is placed between the poles of a magnet.

The wire can be moved in each of three directions OP, QR and ST.

mete! ware

In which direction or directions must the wire be moved to induce an e m.f across the
ends of the wire?

A OF only B OPor ST C QR D ST only

39. A beam of cathode rays passes through an electric field between two parallel plates.

In which direction is |he beam deflected?

o o Al F &

cathode rays —s

into the page

out of the page

towards the bottom of the page
lowards the top of lhe page

oOwW>

40 An inpul voltage of 10 V is supplied 1o the primary coil of a transformer. An outpul voltage
of 40 V is produced across the secondary coil
The 10 V supply al the primary coil is now replaced with a 40 V supply.
What is the new oulput voltage across the secondary coil?

A 10V B 40V c 7Jov D 160V

END
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Answers to 2017 Prelim 5059 Paper 1

151617 ]18[19] 20

9
B|B |AIC |B BIB |C|A|C|A

ol
Wi~
m| ™

2112212324 /125/26/127128/29]30 (31|32 ]33 ' 37 [ 38 |39 | 40

> 9=
s
n
[
-

AlA|/B|A|D|IA|B|B|C|D|C |B |B
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Name: Class: Index No. :
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A car with an initial speed of 2.0 m/s accelerates uniformly for 5.0 s and travels a
distance of 24 m during this period. Determine its acceleration.

0.40 m/s?
1.1 mls?
1.5 mis?
7.6 m/s?

oOO0OmY»

A car, which was lravelliing due east at a speed of 3.6 m/s Initlally, changes direction
and travels due west at a speed of 6.2 m/s. Taking the direction to the east as
positive, determine the change in speed and velocity.

Change in speed (m/s) Change in velocity (m/s)
A 26 -2.6
B 9.8 26
c 26 9.8
D 2.6 -9.8

A student drops, from rest, a table-tennis ball in air.

What happens lo the velocity and to the acceleration of the ball during the first few
seconds after release?

velocity acceleration
A decreases stays constant
B decreases increases
C Increases decreases
D increases increases

A boy pushes a heavy box along the ground,

VPl A A A A A 777

There is a force acling between the boy’'s hands and the box, and another acting
between his feet and the floor. In which direction do these forces act on the boy?

force on boy's hands force on boy's feet

A fowards the left towards the left

B towards the left towards the right

C towards the right towards the left

D towards the right towards the right
2
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5 Two forces, 8.0 N and 4.0 N, act on an object O as shown.
8BON

40N

Which of the following shows the resultant force R acting on the object O?

BON 80N B80ON BON
R
0 O R 0
R (o) =
40N 40N 40N
A D

40N
B Cc

6 The side view silhouetle of four wine glasses are shown.

When filled with the same liquid to the brim, which glass is the /easf stable?

LA

3
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7 A horizontal bar is pivoted at its centre of gravily. A fixed load is attached at one end
of the bar. To keep the bar in equilibrium, a force F is applied at a distance x from the

pivol.
X
—_———
]
AN
fixed
|Dﬂd e F
How does F vary with x?
A B c D
' b 4
F F F F
= 0 - = -
Uﬂ X 0 x G{} X GU X

8 A square 1arn1na' of uniform thickness and with a square hole is balanced
horizontally on the edge of a metre rule as shown.

- metre rule

il
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9 Alog thrown from a pier into water enters the water at point X as shown in the figure.
The log descends to point Y and then floats up the surface. Taking the gravitational
potential energy at point X to be zero, which of the following statements is/are

correct?

pier

’

- .“

. T —

(1) The kinetic energy of the log at point Y is maximum.
(2) The sum of the gravitational potential energy and kinetic energy of the log at

point Y is zero.

(3) The kinetic energy of the log at point Y is a minimum.

A (1)only
B (3)only
C (1) and{(2)only
D (2)and (3)only

10 A toy rocket moves upwards so that it can reach a maximum height of 45 m in
0.050 s. If the mass of the toy rocket is 0.20 kg, find its average output power.

1800 W
900 W
450 W
30 W

o0 m>»

5
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11 A ball is moving along a smooth circular vertical track with a radius of 0.50 m as
shown in the figure, Determine the speed of the ball at the lowest point if it has a
speed of 4.0 m/s at the highest point.

Vertical circular
smoolh frack

4.0 mis
4.5 mis
5.1 m/ls
6.0 m/s

OO m>

12 The following figure shows a container of liquid. The pressure at R is 1 x 10% N/m?2
and the pressure at S is 1.6 x 105 N/m2. What is the pressure (in N/m?) at P and Q?

v R

- a—
e — —

el e T —

P
Q
P Q
A 1.6 x 108 1.8x10°
B 6.0x10° 8.0x10°
c 1.6 x 10% 3.6 x 108
D 1.0 x 108 3.0x 108

6
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13 The figure below shows the height h of the mercury in the baromeler on Earth.

The barometer is taken to another planet where the atmospheric pressure is half that
on Earth and the acceleration due to gravity is double that on Earth.

What height of mercury is recorded on the planet?

h/4
h/2
h
2h

oo m»

14 Which of the following shows the relationship between pressure (P) and volume (V)
of a gas at constant temperature?

=5
e
B

>/ -1/V >/ > 1V
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15 A boy sits on the floor, a few metres in front of a heater in a room as shown below.

16

17

18

4 Heater

The following statements comment on how fast thermal energy from the heater
reaches the boy via radiation.

(I) The hotter the heater, the faster the thermal energy reaches the boy

(Il) How fast the thermal energy reaches the boy depends on how fast the air
molecules between him and the heater transfer the energy

(1) The speed.of the thermal energy is approximately equal to the speed of light
in air

Which of the statement(s) is/are correct?

A I&l B &I
C &l D Only Il

The figure below shows a glass pot filled with water, placed on a hotplate.

A Glass
water pot
Hotplate

How is thermal energy from lhe hotplate lransferred to (he surface of the water?

A Conduction only B  Convection only
C Conduction and Convection D Conduction, Convection and
Radiation

A solid of mass m and specific heat capacity ¢ is placed in a liquid which has a mass
of 2m. The heal capacity of the liquid Is twice that of the solid. Given that the, initial
temperatures of the solid and liquid are 30°C and 80°C respectively, what is the final
temperature of the liquid, assuming no heat is lost {o the surroundings?

A 63.3°C B 650°C Cc 70.0'C D 72.5°C

When a liquid evaporates, ils temperature is lowered. Which of the following is the
correct explanation for this observation?

A The liquid lost heat to the surroundings

The average kinetic energy of the molecules in the liquid decreased
The total internal energy of the liquid decreased

The total kinetic energy of the molecules in the liquid decreased

COoOm
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19 A lamp is placed at point R in front of a mirror as shown in the diagram. A boy
stands in front of the mirror and the position of his eye is indicated by point S In the
diagram. Locale the point (A, B, C or D) on the mirror where an incident ray of light
from the lamp would reflect into the boy's eye.

e S
HEENEEENEREN 1
'. | { &+ & & |
L1 | IRy
| ]

B B P et B B e et = —
e At At 4 5 4 L ]
| L 4 1 1 |

.lr..,. 1- .!r. .E._ ' . ..—i,__. _.._._..EI_. .,,__I

BN/ iz L Ly e

A 1N A i 7 % L];__i ) .

I D . B S T S i

T T B G R T 1

TPoor ;UM (sl SIS St TR, TP SPotly WL - e e, WO (o

] 1 ; Jicd
p- - e — e e | = 25 Fa S »
[ i1

20 A light ray XY is incident at a glass-air boundary as shown in the diagram. \Which
direction, A, B, C or D, shows the path that XY will take after leaving the glass-air

boundary?
A
glass \ air /
\ /
\ B
Y )l — /
"-II ; .r-""1v't.' P{._‘ >.C I‘,l"l
7 LY A /
\ X vV o N\ /
'.‘1 . _H‘ D f’,'
\
\‘a
9
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The diagram shows an object on the principal axis of a converging (convex) lens. A
principal focus of the lens is at F.

I

B S G T, RIS S fl-ans. -

object

] F (] grincipal axis

[ \

Where is the image formed by the lens?

A BetweenOandF
B BetweenF and Q
C AlQ

D To the right of Q

The figure below shows the position of a point P on a wave at t = 0 s. Given that T is
the period of the wave, what would be the positionof Pat1=1.25T?

A

B¢

Which of the following correctly shows electromagnetic waves arranged in order of
increasing wavelength?

A microwave, visible light, gamma rays
B x-ray, infra-red radiation, visible light
C x-ray, visible light, microwave

D radio waves, ultraviolet, visible light

The diagrams show the oscilloscope traces produced by different sounds. Which
diagram corresponds fo the loudest sound of the lowest pitch?

LBW

10
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25 Which of the following represents the correct order of the speed of sound in solids,
liquids and gases?

26

27

A
B
c
D

Increasing speed of sound =

solid liquid gas
liquid solid gas
liquid gas solid
gas liquid solid

The figure below shows a positively charged rod brought near a conductor A, which
is mounted on an insulating stand. What happens in conductor A when it is earthed
as shown in the diagram?

R

Protons in conducler A are repelled into the earth, giving A a net negative
charge

The earth connection does not have any effect because it is connected to the
top of the conductor

Protons in A are repelled by the positively charged rod, making the left side of
A negatively charged and its right side positively charged

Electrons are attracted from the earth into conductor A, giving it a net negative
charge

The figure below shows a light and neutral conducting sphere suspended by an
insulaled thread near a charged conductor.

The sphere moves towards and touches the charged conductor.
In which position will the light conducting sphere come to resl?

charged light conducting

conductor /\/ sphere
B(c)D

4+ | A

11
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28 A section of a rectangular conductor is shown in the figure below.

29

Face A is directly opposite face B and face C is directly opposite face D.

D

5

A T
» B | 40cm
c |
/:LEI cm

A potential difference applied across the faces A and B, which are 8.0 cm apan
results in a current of magnitude 1 flowing from A to B. What is the corresponding
current when the same potential difference is applied across the faces € and D, which
are 4.0 cm apari?

—— Rl —

A 12
B 12l
c 4l
D Sl

In the circuit shown below, a volimeter of resistance Ry and an ammeter of resistance
Ra are used to measure the resistance R of a fixed resistor.

(v F

Which condition is necessary for an accurate value 10 be oblained for R?
A R is much smaller than Rv.

B R is much smaller than Ra.
C R is much greater than Ry.
D R is much greater than Ra.

)
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In the circuit shown, a battery is connected to three identical bulbs (L, M, and N).

&

5

&5

The filament in bulb M breaks. Which of the following correctly states the change in
brightness of bulbs L and N?

Bulb L
Increases
Stays the same
Decreases
Increases

ocw>

Bulb N

Decreases
Increases

Decreases

Stays the same

In the circuit shown, two ammelers and two voltmeters record the currents f1.and /2,

and p.d., Vi, and V2.

-

: 30 : 202
) — »
G} 202
—____ +—+ — ___ +—¢
® @
\V/ W
V1 V?
Which stalement is correct?
A h=kandVi=\;
B h=kandVi<\:z
C h<kandVi>\V:
D fh<fzandVi<e\;
13
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32 A resistor and a bulb are connected in parallel to a 8.0V battery as shown below. The

33

reading of the ammeter is 5A. If the power dissipated by the resistor is 18W, what is
the power dissipated by the bulb?

}Ig--\il

3 |

a.0wW
18 W
23 W
2TW

Lo S B v I -

The diagram below shows the main parts of an electric iron. In which of the following
situations will the fuse blow when the swilch is closed?

(‘—@ . %_Tﬂmimmw

Metal casc

A The insulation al contact point X is worn out so thal the wire touches the metal
case.

B  The insulation at contact point Y is worn out so thal the wire touches the metal
case.

C  The heating element is broken.

D  The Earth wire is removed from the electric iron.

14
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34 The diagram shows two lamps in a lighting circuit. At which location, A, 8, C or D
should a fuse be placed?

-C_R ;\"l

o]
o

35 Which of the following is the best choice for the material of a compass needle?

A lron B  Steel
C Copper D  Plastic

36 In the figure below, one end of a wire Y is immersed in a conducting liquid while the
other end X which is connected to a battery, is free to rolate. The direction of the
current in the circult is indicated. A cylindrical magnet is placed in the centre of the
conducting liquid with the North pole facing upwards,

X

Magnetic field lines

Current

. Conducting
liquid

DC power
source Metal dish

In which direction will the wire XY move?

Clockwise
Anticlockwise
Towards the magnet
Away from the magnet

ocow >

13
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37 The figure shows a DC motor with the parts indicated in the key beside it.

]
—]
]

b4
p—

-
-‘-H_\"‘-\-._'q‘
e

Key
[ Iron core

E] Split-ring commutator

E Brush

| Axis of rotation
|

What is the polarity of the magnetic pole at X, and the direction of the motion of wire
Y?

Polarity of magnetic pole at X Direction of motion of wire Y
A South Into the page
B South Out of the page
C North into the page
D North Out of the page
16
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38 The figure shows the side view of a loudspeaker with a direct current flowing in the
coil. The coil is wound around a cardboard cylinder, which is attached to the middie of
a stiff paper cone, Determine the direction of motion of the stiff paper cone when the
current flows in the direction shown,

a stiff paper cone with —=
a short coll an

lo d.c. supply

Upwards

Move downwards
To the left

To the right

OO mw>»

17
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39 A permanent magnet falls freely through a solenoid, that is connected to a

galvanometer, G.
NE

©

Which of the following shows the amount of defiection recorded by the galvanometer?
A B

deflection deflection
f IS

_/\ time/s time/s

defleclion deflection
A A

time/s time /s

18
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40 A simple a.c. generator is connected to a C.R.O. The coil rotates at a constant
speed, and induced e.m f. is recorded as shown.

e.mf/NV
A
1.0fT
i
I 1 FANAY
Tt | E
> time/s
1 | ’i
1 [ 1
J L1 j-’
=1.0

Which of the following will show on the C.R.O. when the speed of the coil rotation is

halved?
e.mf/NV em.f/V
A
1.0k 183 5260 1 1.D* ! N EREE, R
i 1
i i Ju
F. f l
/ - uE
ammn > time/s > time/s
K 1 ke / 5= - I
i
T Sea v Bast Ran iaany s
-1.0 -1.0 ! \
A B
e.m.f.V emfnN
A A
1.0frm 10 prrrrrrrrr
' 1. , :,_ 1T __:'
W i E ] ¥ [ [
: > time/s 8 - time/s
g -
LY Fi o
F. 2 1: i T
-1.0 Il -1.0 '
C D
19
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Answers
Paper 1
1 B 21 D
2 D 22 A
3 (%] 23 C
4 B 24 c
5 A 25 D
6 D 26 D
7 B 27 D
8 D 28 cC
9 B 29 A
10 A 30 D
11 D 3 A
12 A 32 D
13 A 33 A
14 C 34 A
15 D 35 B
16 D 36 &,
17 A 37 A
18 BCD 38 &
19 B 39 A
20 B 40 D

20
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2

1 Fig. 1.1 shows the readings on a pair of vernier calipers when its jaws are closed
and there is nothing clamped in between its jaws. Fig 1.2 shows the length of a block
being measured by the same pair of vernier calipers.

Decm 1|cm Echm 10 cm

| | ]
SN
ll.rlllliim i 5 HI

What is the actual length of this block?

A B.95cm B 89 cm C 905cm D 909cm

2 Which pair shows the correct scalar and veclor quantities?

scalar | vector |

A displacement acceleration 1

B | force | kinetic energy |

o3 moment ] speed |

d = | = |
SMSS 2017
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3

3 Four blocks, each made from a different material, are placed on the left side of a

scale and balanced as shown in the diagrams beiow.

In which diagram does the block have the lowest density?

A B
100 em® 200g 200 cm®
block mass bl
c D
200 cm* 300g 400 em®
block mass  plock

2504
mass

350 g
mass

4 A student pulls a piece of tape through a ticker-tape timer. Every 0.02 s, the timer
prints a dot on the tape First the tape is pulled quickly, then slowly, then quickly
agan.

..» '*:t.,‘"']-ﬂ- ks
uﬁ“i%“ 7
- ..1:. ]

Which piece of tape does the student obtain?

A - % ® & @& - - L] - - - - & & & & &
B . - . . 2 & % % & % B8 @ . - .
C - 8 a - - - - - L
D . - - L] " - - - - - . - = - L]

SMSS 2017
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4
5 The figure below shows a box of 6 kg sliding along a rough surface. A smaller box of

4 kg is pulling on the box of 6 kg. There is a friction of 10 N acling on the box Take
gravitational field strength to be 10 N/kg.

& k.[:_l .‘/ _‘\
10N 5
—
4 kg
What is the tension in the string?
A BN B 28N C 30N D 40N

6 Object X has a mass of 10 kg and object Y has a mass of 60 kg. The gravitational
field strength on the Earth and on the Moon are 10 N/kg and 1 6 N/kg respectively.

Whidh statement about objects X and Y is correct?
A The inertia of X on the Earth is greater than its inertia on the Moon.

B The weights of X and Y do nol change when they are taken from the
Earth to the Moon.

C X experiences the same gravitational field strength as ¥ on the Moon.

D X has about the same weight on the Moon as Y has on the Earth.

7 The diagrams show a force of magnitude F being applied to the same door handle.

Which diagram shows the greatest moment?

SMSS 2017
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5

8 Which of the following objects is in neutral equilibrium?

A  Abalancing toy which returns to its original position when displaced
B A cone resting on its circular base.

C Acylinder resting on its curved surface.

D A heavy circular disc resting on its circular base.

9 Car X is travelling at half the speed of car Y and has twice the mass of car Y
Which statement is correct?
A Car X has half the kinetic energy of car Y.
B Car X has one quarter of the kinetic energy of car Y.
C Car X has twice the kinetic energy of car Y.
D The two cars have the same kinetic energy
10 The diagram below shows a simple hydraulic jack used to lift heavy objects. The

diameter of piston P is 2.0 em and that of piston Q is 10.0 cm. A load of mass 55 kg
is piaced on piston Q.

handie

What force is required at the handle to lift the load?

A 28N B 18N C 22N D 28N

SMSS 2017
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11 Fig. 11.1 shows an open-ended capillary tube in horizontal position with air trapped
by a small, stationary column of mercury 12 ¢m in length.

Fig. 11.2 shows the same capillary tube in an upright position
The atmespheric pressure is 75 cm Hg

12cem | | mercury
|
12 cm ’
: e r— et
(= ——
| trapped air
mercury
trapped air
U
Fig. 11.1 Fig. 11.2

What is the pressure of the trapped column of air in Fig. 11.1 and 11.27

Fig 1.1 Fig. 11.2

A 63 cm Hg 75 cmHg

B8 63 om Hg 87 cm Hg

Cc 75 cm Hg 63 cm Hg

D 75 cm Hg 87 cm Hg
SMSS 2017
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7

12 A tube with a movable piston is shown in the figure below. The piston is pushed in
slowly by a constant force F.

trapped air

|
v

Which of the following siatements is false”

A The air pressure inside the tube increases.

The frequency of collision between the air particles and the tube increases.

The spacing between the air particles decreases.

o 0O m

The volume of the air particles decreases.

13 Very small pollen grains are suspended in a beaker of water. A bright light is shone
from the side. Small, bright dots of light are seen through a microscope. The dots
move in rapidly changing, random directions.

What are the bright dots?
A polien 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

waler molecules being hit by pollen grains

14 A faulty thermometer reads 10 "C and 30 “C when placed in melting ice and steam
respectively  If this thermomeiar s uniformly graduated, what is the true

SMSS 2017
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temperature when the thermometer reads 40 “*C?

O o>

240°C
340°C
37.5°C
47.5°C

15 Which one of the following is not suitable for use as a temperature scale?

A
B
c
D

e.m.f. produced by junctions formed with wires of two different metals

the pressure of a fixed mass of gas at constant volume
the resistance of a metal wire

the volume of a column of waler

16 In the process of convection, energy is transferred

A

B
C
D

because of density differences in a fluid.

because of temperature differences in a solid.

by the diffusion of molecules through a fluid.

by the vibration of molecules about a fixed position .

17 Certain physical characleristics of a polar bear help it 1o reduce heat loss in winler.
Which of the following charactenistics are correct?

1

its white coat reduces heat loss through radiation.
A layer of fat under its skin reduces heat loss through conduction.

3 The thick fur reduces heat loss through corwection.

A  1and2only

B 1and3only

C  2and 3 only

D Al of the above
SMSS 2017
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18 On a hot day, the drink in a bottie can be kept cool by standing the bottle in 2 bowl
of water and placing a wet cloth over it.

/W'E“ clath

How is the drink kept cool?

A

B
C
D

Cold air cannot escape from the bottle.

drink in bottle

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

Water evaporating from the cioth cools the drink.

18 A 200 W heater is immersed in a filter funnel of crushed ice.

The table below shows the mass of water collected from the meiting ice 1.0 minute

before and after the haater is switched on.

i0g

}E‘el‘ure heater is switched on
After heater is switched on

50g

What is the specific latant heat of fusion of ice?

A 500 Jig

SMSS 2017

B 240 J/g

C 300 Jig

D 1200 J/4g
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20 A sound wave is traveling from air to glass.

How will the speed, frequency and wavelength change as it enters glass?

Speed of wave Frequency Wavelength |
A decrease | ¥ increase | decrease I
B decrease @ |  nochange I deciease 1
C increase nochange | ~ increase —
D no change decrease increase

21 The graph shows the variation in the displacement of a particle in a progressive
wave with respect to time.
2 -
displacement
fum
0 — tlime/us
\ﬂ
-2
Which row gives the comrect values of the frequency and amplitude of the particle?
frequency/kHz amplitude/pm
A 25 2.0
B 25 4.0
C 50 2.0
D 50 4.0
SMSS 2017
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22 The diagram below shows two notes P and Q produced by two different
instruments.

displacement

N
P

Which of the following statements about notes P and Q is correct?
A P has a higher pitch than Q, and is softer than Q.
B P has a higher pitch than Q, and is louder than Q.
C P has a lower pitch than Q, and is softer than Q.
D

P has a lower pitch than Q, and is louder than Q.

23 The diagram represents some of the main parts of the electromagnetic spectrum

; P [ Infrared |  Q | R | 5 | Gamma ray |

What are P, Q, R and 57

—— NP

| P B Q _R S

! A radio wave | ultraviolet visible light x-ray

il B radio wave |I uis-i-l'.:.le—lig.ht ultraviolet x-ray

I| Cc visible Iiéht 1 ullra!;fi-:;la_t_ xX-ray radio wave

‘ D visible light l ultraviolet radio wave x-ray

e P RIS S S iy
SMSS 2017
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24 Which of the following is not true abeut electromagnetic waves?

Gamma rays are more harmful than radio waves.
Infrared radiation is transverse in nature.

Microwaves can travel through vacuum

o 0 o »

Ultraviolet radiation travels faster than infrared radiation in air.

25 The diagram below shows a mirror. Four students stand at positions S, U, V and W
respectively.

QA 2 AP S0 TP 2SS I I 7o I AP I Ao oA
[ ]
[ ]
U ° W
i v
S

Which student images can S see in the mirror?

A Uonly

B Vonly

C VandWonly

D UVandW
SMSS 2017
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The diagram shows a ray of light passing from air into a glass block.

The angle between the ray and the edge of the glass block is 40° in the air and 60°
in the glass The speed of light in airis 3.0 x 10* m/s.

What is the speed of light in the glass block?

A 20x10°mis
B 22x10°m/s
C 40x10°mi/s
D 46x10°m/s

The number of wavetengths of visible fight in one metre is of the arder of

A 10% B 10% c 10° D 10"

Two insulated and uncharged melal spheres, A and B, are touching each other as

shown below.

A negatively-charged rod is placed near sphere A, and sphere A becomes positively
charged.

What will the charge on B be?

A Positive, and equal in magnitude to that on sphere A

B  Negative, and equal in magnitude to that on sphere A

C Positive, but smaller in magnitude than that on sphere A

D  Negative, but smaller in magnitude than that on sphere A
SMSS 2017

99Tutors.SG | Page 452



Free Tuition Listing @ 99Tutors.SG

14

29 A conductor carries a currentof 2.0 A

Given that each electron carries a charge of =1.6 x10°"° C, what is the number of
electrons that flow through a point in the conductor in 0.20 s?

A 18x10® B 25x10™ € 16x10™ D 20x10"

Wires A and B have the following ratios.

length La 1 diameter Dy 2 resistivity pa 4

length Lg 3 ' “diameter Dg 3 resistivity pg 9

What is the ratio of the resistance of wire A to wire B?

A 1:3 B 2:9 cC 8.8 D 16:243

31 Four identical resistors are connected in a circuit as shown.
The voltmeter reads 6.0. The battery has negiigible internal resistance.
What can be correct values for the potential difference across resistor X and the
e.m.f. of the battery?
! potential difference across X/ V | e.m.f. of battery / V
R B e = =
A 2.0 | 6.0
B | 6.0 | 6.0
C 6.0 120 '
D 80 | 240
SMSS 2077
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32 What will the voltmeter reading in the circuit shown be?

12V
< .
20
A OV 20 10
B 6V
C 96V
D 12V

33 The circuit below shows a thermistor that is connected to a power supply of 12 V

and a rheostal. The resistance of a thermistor will increase when the surrounding
temperature decreases, and vice versa.

+12V

L7

Vou

i-_—h-

4

I ov

3

If the resistance of the rheostat is increased, which statement explains how the
surrounding temperature near the thermistor should change so that the V., remains

unchanged?

I temperature | reason
Fa decreases resistance of thermistor increases
B decreases resistance of thermistor decreases
] c Increases resistance of thermistor increases
I:_l_} 2 iﬂtmﬁﬁ_ - o _res_istanc_:e of .thtf'li'.'lsm_r decr‘e?ses
SMSS 2017
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34 A softiron nail, XY, is placed within a current-carrying solenoid for a shorwhile
as shown below.

b £ Y

WOAON VN NS

I__«'.__ e

Which of the following is true?

End X will be able to repel a copper nail placed in current-carmying solenoid.

End X will be attracted to the north-seeking pole of a bar magnet.

End Y wiil be repelled by the south-seeking pole of a bar magnet

o O o »

End Y will point to the North Pole of the earth when freely suspended.

35 The figure shows a bar magne! resting on a turn-table. A plotting compass is placed
in front of the magnet as shown.

@ Plotting compass

When the turn-table starts to rotate in an anti-clockwise direction, the compass
needie will

rotate anti-clockwise,

A
B rotate clockwise.
C oscilate.

D

remain stationary.

SMSS 2017
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36 Four magnetic compasses are placed near a bar magnet as shown in the figure
below. Which compass is faulty?

9
© Cmon
&

D

37 In an electric bell, what are parts P, Q and R made of?

v

= 8

I

[ ]

Ld
I a P 1T a R o
A | copper soft-iron spring steel
B  copper o - steel | spring steel _|
e stesl © softiron | copper |
|
D  stesl | steel  copper |

SMSS 2017
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38 A cumrent carrying conductor (cammying a current, 1) is placed between two magnetic poles
as shown.

s

Along which direction (A, B, C or D) is a force acting on the wire?

39 The diagram shows a rectangular loop of wire being pulled to the right through a
magnetic field at constant speed.

loop ol wiwre pulled at
constant speed

Which of the following graphs shows how the induced voltage in the loop of wire
varies with time?

Induced voltage Induced volitage
inlin
(1 i - time 0 —— lime
L
A B

Induced voltage Induced voliage

:
| N

3 —L—i--1|—+ time L
| i |
| 1 |

= bime

l—d !_I

D

SMSS 2017
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40 The following trace is seen on the screen of a cathode-ray oscilloscope.

VAR /1N
| f.._‘y.j

A\ \I/

|-
The setling of the time base is then changed from 10 ms/cm to 20 ms/cm and the
Y-sensitivity is unaltered.

Which trace is now seen on the screen?
A B

SMSS 2017
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BBSS /2017 / O-Level! Brelim f Sec 4E | Physics (5058) | F2
Section A

Answer all the questions in this seclion -

1 Fig. 1.1 shows the horizontal forces acting on a car moving an a straight level road
You may assume thal the friction between the car and the road is constant,

Engine
thrust

resistance

Fig. 1.1

Fig. 1.2 shows the speed-time graph for the fist 24 s of the motion of the car along the
straight level road.

20 P

18

16

speed 14
mi's

12

10

0 2 4 6 8 10 12 14 16 18 20 22 24
time /s

Fig. 1.2
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{a) Determine the acceleration of the car during the first 8 5.

acceleration= ..... ..........

{b) Determine the distance travelled by the car in the first 6 s.

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

{c) Use Newlon's laws fo explain why the acceleration of the car decreases 1o zero
evenlually.

{d) In the axes below, skelch the distance-time graph of the car for the first 24 5
You do not need fo give any details on both axes.

distance
M

> fime

Huhet Batok Secondary School
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In a space missioh to the Moon, a spacecraft enters the Moon's gravitational field and
descends lowards the Moon's surface. Halfway through the descent, a piece of equipment
became detached from the spacecraft and descends towards the Moon's surface on its own.
There is no atmosphere present on the Moon, and the gravitational field strength of the

Moon is one-sixth of that on Earth.

{a) Define the terms (i) grawitational field and (ii) gravitational field strength.

(b) Which acceleration-time graph below — (1), (1), (1I1) and (IV) - bes! represents the motion
of the spacecraft and the delached piece of equipment?

accelsration / ms 8 (1)
& / o

()

(v}

=
o

bme / s

Spacecraft . acceleration-time graph ... . 1]
Detached equipment “acceleration-lime graph .. (1]

Fig 3.1 shows a firefighter of total weight B40 N in equilibrium ai the top of a ladder that is

pivoled at point P,

Fig. 3.1

[
[
L

CQuestion confinues on nexl page...
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The ladder leans 1owards a burning building at an angle such that the centre of gravity C
of the firefighter is 12 m above and 5.0 m to the right of P. The firefighter holds a hose that
direcls a high-speed jet of waler horizontally into a burning building.

(a) Calculate the moment M of the firefighter's weight about P.

(b) The jel of water causes a horizontal force R on the firefighter that acts towards the left,
through C. This opposes the turning effect of his weight. Calculate the magnitude of
force R that, on its own, ensures that M is exactly cancelled.

force R= ..cciiiiee [2)

{c) Suggest a third force that has a clockwise turning effect about P on the ladder.

Nt
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500 g of water al a temperature of 16°C enters an ice-making machine and emerges as
ice cubes al a temperature of -5°C. The freezing poinl of waler is 0°C Given that:

= specific heat capacity of water =42 g C)

« specific laten! heal of fusion of water =336 Jig
specific latent heat of vaporization of water = 2260 J/g
specific heat capacity of ice =21M{g°C)

Calculate the thermal energy removed from
(a) the water during freezing,

thermal energy= ... ...........|2]
(b) the frozen waler as it cools further

thermal energy = .. .. .. - 12

(e} Using ideas aboul molecules, sugges! why more energy is needed to change waler inlo
sleam than to change the same mass of waler inlo ice

s8]
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In cold countries, people wear coats that are designed to reduce the rate al which thermal

energy is losi from their bodies.
The material for some coats is made from a layer of thin strips of silver-coloured plastic

between two layers of fabric, as shown in Fig. 5.1

fabric

strips of SN Ak
silver-coloured ...Q':t.' ,‘r‘. ;.‘l", i‘ 4
s Cy e/

fabric
Fig. 5.1

The plastic strips trap small pockets of air between them.
Explain why the layer of silver-coloured plastic strips reduces loss of thermal energy by

(a) conduction,

.

{b) convection,
o1

(e} radiation

M

Bukit Batok Secondary School
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Fig. 6.1 shows a ray of light passing through a semi-circular plastic block,
Q is the centre of the straight side of the block.

Fig. 6.1

(a) State the value of the critical angle in the plastic.

criticalangle=......... .........[1]
{b) Define what is meant by critical angle.

At B A o B g B S 8 8B e

(c) Calculate the refractive index of the plastic,

refractive index=_....... .. ... .. 2]
(d) Another semi-circular block of identical dimensions as that shown in Fig 6.1 is made of
diamond.
Diamond has a refractive index of 2 13,

Suggest why more internal reflections occur Inside this semi-circular diamond block than
inside the piece of semi-circular plastic block shown in Fig 6.1,

Bukit Batok Secondary School
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Fig. 7.1 shows how ultrasound is used Io produce an image of the heart.

heart <‘ ultrasound

9

ultrasound
transmitter and detector

Fig. 7.1
(a} Define vifrasound.

{b) Theultrasound has a wavelength of 1.2 mm. The speed of the ultrasound in the
human body is 1500 m/s.
Calculate the frequency of the ultrasound.

e QUENCY = (iviiiiniiiiiias i eaains

11

-[2]

(c) Explain how the vibrations of the transmitter produce waves of ultrasound between the

lransmitter and the hear.

Bubkit Batok Secondary School
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Fig. 8.1 shows a mains extension lead. The six sockets allow several eleciical
appliances 1o be connecled to the mains supply through one cable
The cable connects the sockels to the mains supply.

sockets

-2

Fig. 8.2 shows the wiring inside the mains plug of an electric kettle that is plugged into the
extension lead.
2]

earth wire @ _fuse

neutral wire & live wire

cable grip Fig. 8.2
(b) State two mislakes in the wiring of the plug

T e
12}
(c) Explain why it is dangerous to handle the plug with wel hands
- [2]
Bulrt Batok Secondary School 1]
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Fig. 9.1 shows a magnel, two compasses and two steel nails J and K.
For this question, you may ignore any effects due 1o the Earth's magnetic field.

compass

compass magnet |
nails

T — Sy

K

Fig. 8.1

{a) On Fig. 9.1, draw an arrow in each compass lo show lhe direction of the magnetic field
of the magnet at the two positions [1]

(b) When nail J is brought near the magnet, it is attracted to the maagnet.
Explain why this atiraclion occurs.

. 12)
{c} When the magnet is removed, the nails are still magnetised.

(i) Describe how to lest whether the nails are still magnetised when they are away from
the magnet.

.......................................................... . T4
{il) Describe, with the aid of a labelled diagram, how the nails are demagnetised.
Bukat Batok Secondary School 11
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Section B

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

In an experiment to investigate Bernoulli's Principle on a wing of an aircraft, the efiects of air
velocity and pressure are recorded as the aircraflt moves through air,

Fig. 10.1 shows how the air flow passes the wing. The velocity of air above the wing is
higher than the velocity of air below the wing.

The pressure and velocity data of the aircraft and air (above and below the wing) are
recorded in Fig. 10.3.

Bernoulli's Principle explains why there is a pressure difference above and below the wings
{see Fig. 10.2), which produces lift.

Lift is an upward force produced on the wings of an aircrafi, allowing it to take ofl from a
runway.

_-_._F-._'_.__..--'-_'_-_‘—--—-._:-‘-‘-‘-_'_'_“'—-—
-y higher flow VEFQCE’[}‘

o

__— lower flow velocity

e Left wing
Fig. 10.1 Fig. 10.2
t{Image from Google)
Alre ﬁ: f‘.’“’“" 300 | 400 | 500 | 800 | 700 | 800
" Above : - N
both Al f::"?.‘“"’ 360 | 480 | 600 | 720 | 840 | 960
5
wings | . . {
Al F:';:’"” 551 | 980 | 1531 | 2205 | 3001 | 2920
Below .
both ‘”‘"fr::"f“" 300 | 400 | s00 | 800 | 700 | 200
wings | | B !
Air Pressure '
i 794 | 1411 | 2205 | 3175 | 4322 | 5645
Fig. 10.3
Question continues on next page...
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(a) Based on the dala provided above, state the relationship between the speed of the
aircrafi and the air pressure difference above and below the wing.

.M
{b) Bemoulli's Principle is essential for the production of the lift force.

Based on Fig. 10.3, explain how the lift force is produced and how this force is able to
cause the aircraft to take off.

- [3]
(c) Given that the area of the underside (bottom) of all wings of the aircraft is 25 m?,
determine the lift force produced when the aircrafl is moving at 30 m/s.
liftforce = ...ccivviiniinnncine f2}
(d) Given that the weight of the aircraft is 25 kN, estimate the speed of the aircraft
necessary for it to take off from a runway.
speed=.................... [2])

Question continues on next page...
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{e) Belore platform doors were installed on all above-ground MRT stations in Singapore, all
commuters wailing for trains al such MRT stations are lold 1o stand behind the yellow
line for their own safely (see Fig. 10.4)

i, - B s
RS r
s 1
Tt o= = *
== '-pl P
' gl e (50
Please stand behind |-~ - 8. St
the vellow line 6>
‘4
i ﬁ..-:;-'\
Fig. 10.4

Yellow Line

(Reference hitp/fi colnect netf/1467/907/Stand-behind-yellow-fine jpg)

By referring to your responses lo the earlier parts of the question, explain why it is
dangerous for commuters 1o sland on the yellow line, or loo close to the rail tracks. when
a train is entering the MRT station

[2)
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11 Fig. 11.1 shows the top view of a simple physics demanstration, which comprises of
a plofting compass being placed above a copper wire.

When there is no current flowing through the wire, the plolting compass points towards the
North.

A large direct current then flows through the wire from point J to point K.

==

plotting

COMpass
= cupper
wire

Fig. 11.1

(a) {i} Siale what happens lo the compass needle.

Nt

(i) State what happens to the compass needle if the compass were placed under the
wire.

.1

(iii) Stale and explain whal is observed if there were a 50 Hz alternating current flowing
through the wire.

12l

Question continues on next page...
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(b) Fig. 11.2 shows a coil in a magnelic field. The coil is able to rotate about the axis
The ends X and Y of the coil are connected directly lo a d.c. power supply.
The arrows on the sides of the coll show the direction of the current in the coil.

axis

Fig. 11.2

{i) OnFig. 112, draw arrows to show the direclions of the forces acling on lhe sides
of the coil. (1]

(i) Explain why the forces act on the sides of the coil.

- 13
(il An observer (not shown in Fig. 11.2) looks at the coll while standing at point X.
Describe the motion of the coil as viewed by the observer.
_____ 0LV AN T N TR s s eassesrpeins 18]
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12 EITHER
(a) Fig. 12.1 shows a variable potential divider (potentiometer), a power supply and a lamp.

p

12V

Fig. 12.1

() OnFig. 121,

1.  mark with a letter X the position of an ammeter to measure the current in the
lamp,
2. add a voltmeter lo measure the potential difference (p.d.) across the lamp.  [2]

(i) The sliding contact S moves from P to Q. Describe what happens to the brighiness
of the lamp.

1)

(b) The lamp is marked 12 V, 200 mA.
When the potential difference across the lamp is in the range 0 to 1.0 V, the resistance
of the lamp has a constant value of 11 2.

(i) Calculate the currentin the lamp when the potential difference across ilis 1.0V,

cUme=nainnsasnsass [

(ii) Calculate the power dissipated by the lamp when the potential difference across it is
1.0V

POWBES . iiiiniinsserasisins [2)

Question continues on next page,.,
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(iif) On Fig. 12.2, sketch a graph to show how the current in the lamp changes with

the p.d. across it. [3]
200 [TTTT T - .
' T B O O H
current/ mA ' HAEE 4
TEE i
150 ++ '
H ] ] ,
HH i
T I 5
et : 1+ t. r-:ll_—l-q B
100 T HH
gesEaEazaEs t +H H
H HHH had
50 sy : I e
B 1 5 TR o THTH
1 } ]
HHH - :
0+ i a8 !
a 2 4 B a8 10 12
pd/V
Fig. 12.2
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OR

{a)} Fig. 12.3 shows a device used lo measure the flow of air. The turbine is made to
rolate by the air that flows through it.

When viewed from X, the turbine is rolating in an anticlockwise direction.
The nm of the turbine contains small magnels.

When a small magnet goes near and then away from the coil (wound on a sofi-iron
core), a trace (which looks like a sine curve) is formed on the graph of induced e.m.f.
against time (see Fig. 12.4). This lrace is due to an alternating e m.f. being induced

in the coil.

coil wound on
soft-iron core

air § § cutput

"—-....,____‘
oL
\ .
K
poles of Oy X

magnets turbine

direction of rotation

Fig. 12.3

(i) Explain why an alternating em.f. is induced in the coil.

13]

Question continuves on next page...
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(i) The traces (two separate sine curves) on Fig. 12.4 show how the induced e.m 1,
varies with time when the turbine rolates at a steady speed.

0.1 +

induced HH T
em.f/N

Ot H0 A0t H B0 HH HHE0HHHI00
time/ms

Fig. 12.4

The turbine now rolates twice as fasl.
Draw on Fig. 12.4 the new traces lo show how the induced e m.[. varies with lime.

[3]
(b) Fig. 12.5 shows high voltage cables used lo transmit electrical energy.
cables tra.nsgrrmr
—— oo
i lopo
Fig. 12.5
() Slate the purpose of ransformer B,
......... A R A S RN 343 S \ o carsiiai [1)
(i} Explain why high voltages are used 1o transmil electrical power.
[1]

Question continues on next page. ..
Bulat Batok Secondary School 20
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(iii) Fig. 12.6 shows how the loss of thermal energy from a cable varies with the
thickness of the cable.

i

thermal
energy
loss

o
0 thickness of cable
Fig. 12.6

Explain why the loss of thermal energy is less if the cable is thicker

*** END OF PAPER ***
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2017 BBSS SEC 4E PHYSICS (5058) O PRELIM EXAM
MARK SCHEME

(W= working), {C/F = concept / formula), (A & U = answer & unif)

« Penalize | mark per question for no / wrong unit
+ Penalize 1 mark per guestion for failure to show concept / farmula clearly and explicitly at the beginning
of each mathematical working,

Mark for 2/3 5.1 in Q10{c) only.

Q Suggested Answer Remarks
1(a) | Wheni=8s, v=128m/s [y
accelerafion = gradient of v-1 graph W CIFARU
={12.8-0)/(8—0) =16 m/s’
1(b) | Whent=6s v=96mis 111
Distance = area under v-tgraph (176 ) - W, CF AR
—— = V{6)(9.6) = 28.8 m
el |« Constani engine thrust & increasing air resistance leads 1o 1] |
f » decreasing net foroe acting on car (and acceleratinn decreases), (1] i
» Evenlually engine thrusl and air resistance are equal in magnitude and
, _oppesite in direction / balanced, leads to zaro net force {and zero acceleration) | [1]
| d) |s  Gurve of positive increasing gradient [1]
» _Straight line of positive gradient )]
| 2{a) | () Gravitational field: region in which a mass experiences a gravitational force. (11
L (ii) Gravitational fiefd strength. uravitalional force acting on unit mass (of body), i1]
2(b) | Spacecraft ~graph (1) 1]
- Equipment _ _ graph (Il) [1]
3(a) | Moments (M) = F = d = {B40N){5.0m) [1)}: WE&CF
= 4200 Nm [1LA&U
3(b} | Apply prnciple of moments about P
(R}{12) = (840)(5.0} (1} W&CF
Force R = 350 N P [1A&U
_3{c) | weighl of ladder / hose / fire engine [1]
4(a) | Q=mk=(500)(336) [N W&CF
, = 168 000 J [1A&U
| 4(bl | Q=mesp = (500)(2 1)(5-0) (1) W&CF
[ =5250J = [11A&U
d{c) | Any ane of the following:
More energy needed o completely break intermolecular forces (during vaporization) i
than to strengthen it (during freezing) / incomplete breaking of intermolecular forces '
during melting but complete breaking of such forces during boiling / work is done to [
push back atmosphere duning boiling but nol so during melting [1]
S{a) |« Fabnc and plastic are good thermal insulalors. 1]
s Trapped air (between tabric) is a good thermal insulator S 1
S(b) | Trapped air prevents formation of convection currents o [1]
i 5{c) | Silver-coloured plastic are good reflectors of radiant heat (reflects radiant heat back
| to the human body) [1] !
__Bla) | 46° 1] ]
6(b) | Angle of incidence in optically denser medium where the corresponding angle of
| | refraction in optically less dense medium is 90° —_. M
| 6lc) |sine=1n [NEWECF
[ |sind6=1n ==n=138(lo3sf)ortd(lo2sl) - [ A&U
B{d) |« Critical angle for diamond = sin '(1/n) = sin '(1/2.13) = 28° (o 2 51} (1
» Critical angle for diamond < critical angle for plastic (46° — allow for edf) i1
« Higher chance of incident light ray in diamond {with an incidenl angle above
| 28 toundergo internal reflection in diamond than in plastic (1

1
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Sﬂﬁteﬂ Answer

Remarks

7(a)

Sound with frequencies above / beyond the upper limit of the human range of
audibifity / 20 kHz. '

1

7(b)

V= fh= f=wih = 1500/ 12107
=1 250 000 Hz {or 1.25 MHz)

[ W& CF

(11 A&U

7ic)

+ (Vibration of transmitter causes) body cells / tissues to viwale parallel 1o
direction of travel of sound wave
« Farming regions of compressions and rarefactions

[
[

&(a)

+ Total current drawn by all appliances may exceed the maximum curren| that the
mains supply can conduct safely
= __Live wire of mains supply will overheat (and may start a fire)

[1)
[

8(b)

Some strands of live wire were not connected properly to the live pin.
2. Cable grip should grip the outer insulation and not the inner (live, neutral &
earih) wires,

m

1]

Blc)

«  Water is 3 conducior of electricty.
» Resistance of wet skin/ hand is reduced and a larger electric curent could flow

9{a)

M
1]

through the body

[1]: compass above magnet points 10 the lelt AND

3 compass next o S-pole poinls 1o the right

N

9(b)

+  LHS/ tip of nail J magnetically induced to be S-pole
= Like poles repel and unlike poles atiract (law must be siated in full).

[1]
(1]

| Sy

Bring both ends of permanent magnet near one end of nail and repulsion cbserved
(2t one instance).

]

9(c)
fi)

= Correct diagram with key parts (solenoid, nail and a.c. supply) labelled.
« While ac still liows through solencid, pull nail out of solenoid
= _in east-west direction 1ill some distance away (from solenoid).

(1}
(1]
[1]

10a)

The faster the aircrafl, the greater the pressure difference

[

10(b)

» Ar velocity above wings > aif velocity below wings will cause air pressure
above wings < air pressure below wings

« Upward net force acts on unt area of the wings.

« Once upward net force > weight of aircrafl, the aircraft takes off.

(NOTE: students can repeal the point “the faster the aircralt, the greater the

pressure difference” here, as part of their answer. But this point should not earn any

credit in Ihis part of the question ~ as i is a repetition of 10{a))

10{c)

[1]
1M
M

(Al 30mis), pressure difference = 794 - 551 = 243 Pa
(Liftfforce = pressure x area =243 % 25= 6075 N = 6080 N (3sf)or B100N (25 1)

0
(1

" 10(d)

- 10() |

| 11(a)li)_| Needle points to west / ket

Pressure difference = FIA = 25000/ 25 = 1000 Pa

i
(1]

* (Due to approaching tran) air between commuler and train will have high

speed, resulting in lower pressure of air (between commuter and frain),
« Ait behind commuter at relatively higher pressure than air between commuter
and train, Net force acts on commuter, pushing him towards the train

(1
1]

1]

| 11{a){ii) | Needle points to east / nght

1a)i) |« Needle will remain stabionary [ point to north / neither deflect left nor right /

neither deflect east nor west | vibrates slightly about vertical axis

+ (50 Hz ac. causes) magnetic field around wire 1o reverse its direction 50
times per second / rapidly. Inertia of needle prevents i from deflecting /
causes it o vibrale shghily aboul its vertical axis.

(1

)]

e ES
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Suggested Answer

Remarks

Cail nearer to S-pole experiences vetically upward force AND
Coil nearer to N-pole expenences vertically downward force.

(1]

« Both the permanen! magnet and the current carrying coil produce separate
magnetic fields and they interact with each other.

« Where the fields acl in the same direction, they reinforce each other and create
a strongar resultant field. Where the fields act in opposite directions, they create
a weaker resultant field.

 Difference in magnetic field strength results a net force to act from stronger field
to weaker field.

(1

11{b)
(i)

+ Coil rotates clockwise
» For quarter of a rotation before # oscillates back and forth with decreasing
amplitude, and then comes to rest in a vertical position

12(E)
(ajl)

1. Ammeter must be connected in senes with the lamp
2. Voltmeter must be connecled in parallel to the lamp.

| {a)ii)

Bnghtness of lamp decreases

[1]

| 12(E)
| (b))

12(E)

| (b))

Current (I} =V/R=10/11
| =0.091A (o251 )or 0.0909A(lo 3s51)

[1) WECF

A&y ¢

Power = VIR = 1°/ 11
=0.0809W (to 3 5.1)

[1] W& CF
[} A&U

1.

12{E)

(b}

» Graph is a straight line from the origin to (1,21) « accept [1,90)
« and then a smooth curve of decreasing gradient after thal
» and pass through the point (12,200)

1)
[1]
[1]

12(C)
{a)li)

» Relative motion between magnet(ic field) and (conducting) coil leads to a
change in magnetic flux hinking the coil per second (or rate of change of
magnetic fiux linking the coil) and this induces an e.m.f.

» As magnetic field is brought near the coil, there is an increase in magnetic flux
linking the coil per second. This causes a peak in the allernating signal.

= As magnetic field is brought away from the coil, there is a decrease in magnetic
flux linking the coil per second. By Lenz's Law, this causes a trough in the
aliernating signal,

[
[

i

12(0)
ta){ii)

+ Each new signal has twice the ampliude (0.1V) and
» half the penod (10 ms) as old signal
» Start of new signals al | = 20 ms, S0 ms and 80 ms

12(0)
(bi(h

(1)
(]
(1]

Transformer B is used fo step down vulage

12(0)
{b)(n)

[

Electric current ﬂﬂMﬂE in the cables will be low (when high voltages are used).
Hence the power loss {I'R) would then be minimised

-

12{0)
(b))

« Thick wires have large cross-sectional ateas A, and thus low resisiance
because resistance R inversely proportional 1o cross-sectional ares A,
» Since pawer loss (P) = I'R, less resistance would mean less powerloss.

3
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Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on the work you hand in.
Write in dark blue or black ink.

You may use an HB pencil for any diagrams or graphs

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

Section A
Answer all questions.

Section B
Answer all questions. Question 12 has a choice of parts to answer.

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

Candidales are advised to show all their working in a clear and orderly manner, as more marks aré
awarded for sound use of Physics than for commect answers.

Al 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.

99Tutors.SG | Page 484
5058/Physics/Paper 2/2017 Preliminary Exam



Free Tuition Listing @ 99Tutors.SG

3
Section A For
Answer all questions in this seclion. Examiners
Lise

1 Tej Deep claims that the following equations that involve physical quantities are valid.
Given that:
F=1orce x=distance v=velocity a=acceleration f=lime m= mass

Show, by considering the S.I. units of the physical quantities involved, with clear working
whether each of the following equations is valid or invalid.

(a) v=al

ANSWEr = ... [2]
(b) 4. J2x/a

ANBWEN = onmass i 1ol
c) F =rmvx

ANSWERT = o nnnnnauliii s [2)

2 Adisplacement-time graph of a partligdTindigese "RAgE14853hown below.
5059/Physics/Paper 2/2017 Preliminary Exam
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(a)

(b)

(c)

(d)

()

A monkey has a firm hold on a light rope thal passes over a frictionless pulley and is

Free Tuition Listing @ 99Tutors.SG
4

50
4.0
3.0 \
20 /
1 nu \

-1.0
-2.0

Displacement / m

-3.0
4.0

-5.0

10 20 20 40 50 60 7.0 BO 90 100
Time/!s

How many time(s) is the particle instantaneously at rest?

Wiite down the total distance travelled by the particle.

When was the particle moving the fastest?

How many time(s) is the particle at the starting point?

Calculate the velocity of the particle at 7.0 s.

NRIOCHN R s i

attached to a 20.0 kg bunch of bananas as shown below.

SGSB!Physicsﬂggg;%%?I!"r?aﬁl%ﬁ'lgrsy%xam

[

(1]

i

)
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Examiners

The monkey and the bananas are balanced.
(a) Write down the weight of the monkey.
1
(b} Upon seeing the delicious bananas, the monkey starts lo climb the rope o get
them. The monkey applied a force on the rope that caused itself to accelerate
al 0.50 m s~ upwards, all the while hanging on to the rope.

(i) Calculate the magnitude of the force that the monkey applied on the
rope.

(i) Describe the motion of the bunch of bananas.

4  The slability of a lorry of weight 50 000 N is tested as shown below.

5050/Physics/Papes 01T Prelimiisy Sram



The ramp is titled as much as possible without the lorry falling over. The ramp is then fixed

Free Tuition Listing @ 99Tutors.SG

Centre of gravity
of lorry

and the lorry remains at rest in the position as shown above.

(a)

(b)

(c)

In order to determine the rate al which a monkey loses thermal energy, it is placed n a

Explain why the lorry falls over if the ramp is tilted any further.

State how the position of the centre of gravity of the lorry affects the angle of tilt
of the ramp.

............................................. S PP | | |
Given that the lorry has six wheels and each wheel has a contacl area of

D.058 m* with the ground, calculate the contact pressure of each wheel
assuming the weight of the lorry is evenly distributed among the wheels.

Contact pressureofawheel= ... [2]

chamber through which water is circulated as shown.

: 4
mmyshﬁggﬂoﬁ?ﬁﬁ LM %_xam
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7
Far
Water cﬂrlnes By
outat 32 'C Lige

Water goes
inat25°C

The steady oullet temperature was recorded as 32 "C when the rate of fiow of water was
3.0 kg h'" and the inlet temperature was 25 ‘C.

When another monkey was added to the same chamber, the rate of flow of water had to
increase to 7.0 kg h'', in order to achieve the same inlet and outlet temperatures

Assume that each monkey lost thermal energy at the same constan! rate, and the rate of
loss of thermal energy from the chamber by other means remains constant,

{a) Define termperature.
(1]
(b) The main process of heatl transfer from the monkey is thermal radiation.

Describe two factors, in general, that could increase the rate of thermal
radiation from an object.

2]

(c) Calculate the rate of loss of thermal energy of the second monkey .
(Specific heat capacity of water = 4 200 J kg™ K™)

Rate of loss of thermal energy of the secondmonkey = ... ... . . (4]

& Joanne observes the Brownian motion of smoke particles in air with a microscope.

After the observation, she claims that as smoke is a gas, the smoke particles, according to
the kinetic theory of matter, will nR9/ItQiRSEMIPA8M 488h speeds, thus resulting in the

S059/Physics/Paper 22017 Preliminary Exam
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B
Brownian motion of the smoke particles.

(a) State whether Joanne's claim about the Brownian motion of the smoke
particles is correct or incorrect. Explain.

(b) Describe how the movement of the smoke particles would change if the
temperature of the air increases.

[2]

The figure below shows the displacement — distance graph of a transverse wave that
travels along a rope al a particular instan! of ime.

Displacement / m

0.2 -

The end of lhe rope moves through three complete oscillations every second.

{a) Whatis meant by a transverse wave?

)]

(b) State the frequency of the wave.

(c) Calculate the speed of the wave.

99Tutors.SG | Page 490
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Lize
Speed of the Wave = .......cooiiiemiinicunnannians 2]

(d) State whether sound wave is an example of a transverse wave or nol.

(1]

8 An electron travels horizontally towards a vertical uniform electric field formed by a pair of
parallel melal plates as shown in Fig. 8.

l+ 100 Vv
{ |
O ———=
[ L |
-100V
Fig. B
(a) Define electric field.
........................................................................................................ &)
{(b) OnFig. 8,
(i) draw the electric field patlemn between the plates, 2]
{#) complete the path of travel of the electron through the plates. 1]

9 Fig. 9 shows a direct current passing through an electromagnel

T _ iron core
mﬁ%hyﬂwps?p%r toagnﬁ. rélﬁ%%ﬁy%m



Free Tuition Listing @ 99Tutors.SG
10 -

nnﬁ_nnnnnnﬁt

VvV VvV T U vTVU U]

Fig. 9

{a) OnFig.9,
(i) label N at the north pole of the electromagnet,

(ii) draw the magnetic field pattern around the electromagnet.

{b} What is the function of the sofl iron core?

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

fc) Describe two ways to increase the magnetic field strength of the
electromagnet.

(d) State the effect on the magnetic field strength if the sofl iron core is replaced by
a copper core of the same dimensions.

Section B
Answer all questions from this section.
Answer only one of the two alternative questions in Question 12.
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1
10 Source A

One end of a spring is fixed to a support. A mass is attached lo the other end of the spring.
The arrangement is shown in Fig. 10.1,

e

Mass
Fig. 10.1

The arrangement is used to determine the length L of the spring when mass M is attached
to the spring. The procedure is repeated for different values of M. The varation of mass M
with length L is shown in Fig. 10.2.

Mig

500

Pl

100

40 50 60 70 gp L/cm

Fig. 10.2

Sowrce adapled from 2015 GCE A Leved W2 Physica Paper 2

Source B
Hooke's law is a prnciple of physics that stales thal the force F needed to extend or
compress a spring by some distance X is proporional to that distance.
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F=kX toe
where kis the spring constant.

Soirce adapted from- hpafen wikipéohe orgAsikiHooke %2 Te_ law
Source C

Elastic potential energy is the potential energy stored as a result of deformation of an
elastic object, such as the stretching of a spring. It is equal lo the work done to stréelch the
spring, which depends upon the spring constant k as well as the distance stretched.

The work done W to stretch the spring a distance X is given as:

W = kx?
2
where k is the spring constant.

Source adapled from’ Mg hyperphysics phy-asir gsu edunbasaipe s himi

(a) By considering the equation shown in Source B, show that the spring constant
k of the spring shown in Fig. 10.1 is k= -—@— where g is the
10(L - 40)
acceleration due 1o free fall. Show your working clearly. (2]

(b) Calculate the value of k for the spring shown in Fig. 10.1. The Si unit of k must
be shown clearly.

{c) Calculate the elastic polential energy stored in the spring shown in Fig. 10.1
when it is extended lo 70 cm.

5050/Physics/Paper S5 PharadSan Pram
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13

Elastic potential energy = ......oooiviiiiiniiei o [2)

(d) A mass of 300 g is attached to the spring shown in Fig. 10.1, and held at rest
with length I of 40 cm. The mass is then released and the spring extends.

(I} State lhe energy changes in the mass-spring system as the mass falls

towards its lowesl position from its point of release. Numerical values are
not required,

2]

(i} Use your answer in (c) to calculate the speed of the mass when the
spring has exlended by 30 cm from its point of release.

Speed of themass = ......cccccccieciiimminaninnn, (3]

A battery of e.m .. E and internal resistance r is connecled 1o a variable resislor as shown
in Fig. 11.1.

99Tutors.SG | P 495
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Fig. 11.1
The total power produced in the battery is P;. The power dissipated in the variable resistor
is Pﬂ.
The vanations of P; and of P with resistance = of the variable resistor are shown in
Fig. 11.2.
Power | W
40 .
30
20 i
s
10 Pt
-h -
L] as P,
T P
[ -
0 " T Jo RIO
0 2 4 6 g 10
Fig. 11.2

(a) Forresistance R = 4.0 (), use Fig. 11.2

(i) 1o show that the current in the circuit is 1.5 A,

{ii) to determine the work done per unit charge across R,
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Use
Work done perunitcharge= _............................ [2]

(iii) to determine the e.m.f. E of the battery.

B8 cuieeasaansmissiaes 14

(b) Suggest what is represented by the quantity (P - Pg).

i

(c) Use the values of P; and Py at R = 4.0 (1 and the information in (a)(i) to
determine the internal resistance r of the battery.

P cvarvorsnsessemnsissovenswnse: JO)

12 EITHER

A spring hangs vertically from a fixed point. A copper plate is attached to the free end of
the spring, as shown in Fig. 12.1. 99Tutors.SG | Page 497
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Spring
=
Copper —J
plal& \
Coil wound on
= cardboard lube
Fig. 12.1

One end of a coll of wire, wound on a cardboard tube, is placed near to the copper plate.

The copper plate is displaced vertically and then released. The variation with time t of the
vertical displacement y of the plate is shown in Fig. 12.2.

15 ;
10
y/mm X
s : t
1 |t
0 A H A :
ooz Ho o608 H 1.06 1.2 4t 164 1.8
- YT s =
U
—101 asEAsa N ENERE
1 :
_isF EEEEN RN AR
Fig. 12.2
{a) Calculate the frequency of the oscillation.
Frequency of oscillation= _._......................... [2]

(b) Write down the amplitude of the oscillation.
(1]

5059/Physics/Papel DT PhiATSA Bram
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17

{c) Attime (= 1.8 s, the current in the coil in Fig. 12.1 is switched on. The variation

with time ¢ of the subsequent oscillations of the plate is shown in Fig. 12.3.

15

y/mm

10

5

11

0
1802 002241241261 2 8 :a,c:"r"'azzr: 341361438

Tl

e

o

-5 \

L

_19_ o —

~15

Fig. 12.3

(i) Explain why the amplitude of the oscillations is lower after the coil is
switched on.

(it} Itis observed that the amplitude of the oscillabons decreases with a
decreasing rate. Explain.

OR
Fig. 12.4 is drawn o scale. The focal length of the converging lens is 4.0 cm.
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(b)

(c)

(d)

(e)
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Fig. 12.4 (Drawn to scale)

On Fig. 12.4 draw two rays from the top of the object to locate the top of the
image. Draw the image of the object. 3]

Describe the characteristics of the image.

The object is moved closer to the lens, State two changes that this causes to
the image.

Given thal the refractive index of the glass that is used lo make the converging
lens is 1.5, calculate the speed of light as it ravels in the lens.

Speedoflightinglass= .............................. (2]

The colour of the image formed is the same as the object. Whal is the physical
difference between blue light and red light?
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End of paper
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4E Prelim 2017 Physics P2

Paper 1 {40 marks)

]2 3 4 5 6 Bt b dize 8 10
M2 13 14 15 1 16 7 £ 18 | 19 20
21 | 22 23 24 | 25 26 2T | & 28, ] 30 |
T R T 33 | 34 35 36 | 37 38 39 40
Paper 2 Section A (50 marks)
1a |[LHS=ms’ Working
N e ey ! (1
RHS = (ms-°) x s = m s (valid)
Ans [1]
b |[LHS=s Working
(1]
RHS = Jm/(mxs7) = s? = s(valid)
Ans [1]
ic |[LHS=N=kgms~ Working
1
RHS=kgxms'xm=kgm’s" (invalid) 1
Ans [1]
=] [ - Total s
2a |4 (1]
26 [10m - )
2c (355 o 1]
2d |3 (1
2e ~1.0-40 -50 B o | Working
v = = =-17ms'(2or3s.
elocly = 30-50 ~ 30 : ) (1]
Ans [1]
TTRLR £ E O T ey TaTT~ o TotEk L o B o
BB B e e ﬂﬁiﬁg@'ﬁ?’?}“‘?}ﬁ- 5"*5:7:-'1"-5;' 4
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5b

Temperature is a measure of the average kinetic energy of the
particles in the body

33 [200N(2or3sh (1]
3bi | Taking upwards as positive, Working
(1]
Fo=F+W
Ans [1]
F=F,~W =(20.0x0.50)-(-200) = 10.0+ 200=210N (2 or 3s.1)
3bii | The bunch of bananas will accelerate upwards [1] with an acceleration [2]
of 0.50 m s? [1].
= e okl | 5]
4a | I the ramp is tilted any further, the vertical line through centre of 2]
gravity of the lorry will ie outside its base [1]
The weight of the lorry will cause a clockwise moment about the
side of the lorry closer to the wall [1], causing the lomy to fall over.
4b | The lower the centre of gravity, the larger the angle of ilL k]
OR
The higher the centre of gravity, the smaller the angle of tilt.
4c F 50000 Waorking
=—=——_=140000Pa(2 or 3 s.
A 60058 ( " [1]
Ans 1]
VRrs lenr Tl o]
5a | Temperature is the measure of the hotness a' coldness of a M
body.
OR

1. The darker the colowr of the body, the higher the rate of thermal
radiation.

2. The duller the surface of the body, the higher the rate of thermal
radiation.

3. The larger the surface area of the object, the higher the rate of thermal
radiation.

4. The higher the surface temperature of the surface of the object relative
to the surrounding, the higher the rate of thermal radiation.

*Any 2, [1] each

2]
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force.

5¢ - Woorki
Rate of heat loss by chamber and a monkey = ﬂ“""";"‘”—"mq 3] .
_ 3.0x4200 = (32 - 25) Ans [1}
3600
=245W([1]
Rate of heat loss by chamber and 2 monkeys = ﬂ*-!m%"ﬂ—"_—w
_ 7-0x4200 x (32 - 25)
3600
=5TATW[1]
Rate of loss of thermal energy of the 2nd monkey = 57,17 — 24 5= 33w
[2] (2 or 3 s.1)
Ba | Incorrect [1]. B | l3i |
Smoke is not a gaseous matter but a clutter of small solid particles
(1.
The Brownian motion of the smoke particles are caused by the uneven
bombardment of the invisible air particles [1].
6b | The smoke particles will move faster [1] and more haphazardly [1]. 4]
Fed iﬁﬁ _‘_ £y s : :"..- el s : ; Tﬂtal '[51__-‘ :
7a Trﬂnsuerse wave is 3 wave molion such that the vibraﬂon of the source 1]
is perpendicular to the direction of the propagation of the wave
. 7b |[3Hz ' M
7c¢ | v=fi=3x06=18ms'(20or3s.f) Working
I
Ans [1]
7d | Sound wave is not an exampie of a transverse wave. 1]
= \ggi S "k,:' -".".---,- e Total [5]'}'.'--
s '.__lllh' ":l-\‘-' 38 "{f i‘p A |._:J. . T, 3 :i‘: -_,._“-":‘.__
8a Eiecmc ﬂehd isa region where an electric charge expeneuces an electric ]

99Tutors.SG | Page 504




Free Tuition Listing @ 99Tutors.SG

8bi (2]
+100 V
11
O — — b= WYY
]
-100V
[1] for correct shape
[1] for correct direction
Bbii M
+100 V
A’L_’//I/
(&
[ )
-100 V
i oSl Total [~ [l
Sai = 1]
Soft iron core
A A A NA LN AN an
N
vV VvV v v v v v v v
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Gait 12]
VvV VvV VvV UV
[1] for correct shape
[1] for correct direction
| Sb | Itis used lo concentrale the magnetic field lines, thereby increasing the mo
magnetic field strangth of the electromagnet.
8¢ | 1. Increase the current flowing through the coil. [1) [2)
2. Increase the number of turns per unit length of the coil, [1)
9d | The magnetic field strength of the electromagnet will decrease. (1]
Paper 2 Section B (30 marks)
W | pe e w=slCD g 2
100
(/- 40)
-k—— 1
100 1
Mg {1 - 40) Mg
— k E— e e k = —_—
1000 ¢ 100 X" T0u-4p) orown
k= = =15N 2o0r3s.
100-40) 10G0—40) o @or3sh [1]
Ans [1]
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10c . i 1 1 70 - 40 Working
Elaslic polential energy = — kX* = — 15« #-0675J(20r3s.
P e A T R ‘ ) (1)
Ans [1]
10di | The gravitational potential energy of the mass al its poinl of release will be [2]
converled to the kinetic energy of the mass ilself and the elastic potential
energy stored in the spring. [1]
As the mass reaches its lowes! position, all of its gravitational potential énergy
will be converted to the elastic potential energy stored in the spring. [1]
10dii | . 300 30 Working
Change in GPE = h= 10 = =0.90J[1
2 90 = J000 " 0 100 ) 2]
KE = GPE - EPE Ans [1]
1 .2
Emv =0.90-0.675
2x=0.225 -
V= [——— =12m 2 ;
30071000 S Ror3sHi)
; Total | [11] +
Yo = i F e i [ = e .' = J 5 | L ,3.5:3-r
11ai |When R=4.00, P,=90W[1] (2]
P, 9.0
P, =.*'*‘Fr—u=1l/—” =,|-—-* =1.5A (Shown) [1
R R 20 { )1
Maii | V=/R=15=x40=60V(20or3sf) Working
(1]
Ans [1]
11aii | When R=4.00Q, P;= 135W Working
P, 135 t
P =El +E=-L-"""9, :
T ¥ ; 15 9.0V(2or3sh Ans [1]
11b | The power dissipated in the internal resistance of the batlery. [1]
e . P, -P -9 i
P, -Pp=t2rsr=tt -t _135-90_,40 0389 vinng
I 1.57 (1]
Ans [1]
i e e e o
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12a

=1 7Hz(2or3sf)

Working
]

Ans [1]

12b

10 mm

i

12ci

A magnetic field is created around the coil as the coil is switched on_ [1)]

As the copper plate, an electrical conductor, oscillates, it cuts the magnetic
field of the coil. [1]

According to Faraday's law of electromagnetic induction, an induced e.m.f
will be created across the copper plate, thus creating induced eddy in the

copper plate. [1]

According lo Lenz's law, the induced eddy current will created a magnetic
field to oppose the change producing itself [1]

This will create a resistive force that will dampen the oscillation of the
copper plate, thereby reducing the amplitude of oscillations. [1)]

[

12c¢ii

As the amplitude decreases, the copper plate will cut the magnetic field of the
coil at a lower rate. [1]

This will result in a lower resistive force created to dampen the oscillation. [1]

12]
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1em

for each correct ray drawn (dotied or solid where necessary with correct
arrow), [1] for comrect image drawn.

B
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12b | Upnight, virtual, enlarged 12]
[1] if only 2 is comrect

[0] if less than 2 is comect

12¢c | 1. The size of the image will reduce. [1] [2]

2. The image will be closer to the lens. [1]

12d L ﬂv=E=M=2_ﬂx1ﬂum5¢ (20r3s1) Wc;l;inu
" n 1.5
Ans [1]
12e | They have different frequencies. M
OR
They have different wavelengths.
A P ST C TR S T : Total | [10]

_;'.-'ﬁ_.'. Y I._. : m L =R TANY
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