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Data

speed of light in free space,
permeability of free space,

permittivity of free space,

elementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,

the Boltzmann constant,
gravitational constant,

acceleration of free fall,
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c=3.00x10® ms™

sty =47 x107 Hm!

£, =8.85x10" Fm™!

(1/(367))x10° Fm"'

e=1.60x10" C
h=6.63x10> Js
u=1.66x10" kg

m, =9.11x10™*" kg

m, =1.67x107 kg
R=8.31JK™" mol”

N, =6.02x10% mol™
k=1.38x102 JK

G =6.67x10"" N m? kg2

g=9.81ms~
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Formulae

uniformly accelerated motion,

work done on/by a gas,
hydrostatic pressure,

gravitational potential,

temperature,

pressure of an ideal gas,

mean translational kinetic energy of an ideal gas
molecule

displacement of particle in s.h.m.

velocity of particle in s.h.m.

electric current,
resistors in series,
resistors in parallel,

electric potential,

alternating current/voltage,

magnetic flux density due to a long straight wire

magnetic flux density due to a flat circular coil

magnetic flux density due to a long solenoid

radioactive decay,

decay constant

s =ut+lat2
2
vZ=u® +2as
W = pAV
p=pgh

_Gm
r

¢=

T/K=T/°C+273.15

1 N
P=3v ()
E :ng

2

X =X, sin ot
vV =V, cos ot

=+ 0 /(x5 - x°)
1=Anvq

R=R +R,+...

1/R=1/R,+1/R,+...

. Q

4reyr

X =X, sin ot

B — IUOI
2zd

B NI
2r

B = uy,nl

©EJC 2022 9749/J1H2PROMO/2022

[Turn over



4

1 The speed of sound in a gas is given by the following formula

7

d
where pis the gas pressure

d is the gas density
v is the speed of sound

Which of the following correctly indicates the unit for y ?

A ms’ B m?s? C mis D dimensionless

2 Acaris travelling at 80 km h™' due east and a lorry is travelling at 50 km h~' with a bearing of
300°. What is the relative velocity of the lorry with respect to the car?

maghnitude bearing
A 126 km h™’ 281.5°
B 126 km h™’ 101.4°
C 126 km h™’ 78.5°
D 44 km h™ 5.4°
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3 A series of measurements of the diameter of a ball bearing made by four students are shown
in the table below. The actual diameter of the ball bearing is 0.85 cm.

Student A Student B Student C Student D
First Measurement 0.91 0.88 0.83 0.84
Second Measurement 0.91 0.85 0.89 0.87
Third Measurement 0.84 0.85 0.95 0.83
Fourth Measurement 0.74 0.82 0.78 0.86

Which student’s measurements are accurate but not precise?

A  Student A B StudentB C StudentC D StudentD

4 Two cars X and Y are initially travelling on a straight level road. Car Y is 450 m ahead of Car
X at t = 0 s. The velocity-time graph for cars X and Y in the first 12.0 s are shown in the
diagram below.

velocity / m s™

ﬂk
85 e
75 Pt
- -7 Car X
///// CarY -----
35 F---- 7
0 » time/s
2.0 3.0 5.0 12.0

What is the minimum distance between the two cars within the first 12.0 s?

A 45 m B 150 m C 300m D 405 m
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5 A rubber ball is dropped from a height of about 2.0 m and undergoes an elastic collision with
the floor. Assuming no air resistance, which of the following graphs best represents the
variation of the distance s above the floor with time t for the bouncing ball from the instant the

ball is dropped?

A
s/m
ﬂk
> t/s
0
C
s/m
ﬂk
> t/s
0
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7
6 The acceleration of free fall on the Moon is one-sixth of that on Earth.
On Earth it takes time t for a stone to fall from rest a distance of 6 m.

What is the time taken for a stone to fall from rest a distance of 3 m on the Moon?

t
A 3t B C t/3 D "

t
3

7  Which one of the following pairs of forces is not a valid example of action and reaction to which
Newton’s Third Law of motion applies?

A The centripetal force holding a satellite in orbit round the Earth and the weight of the
satellite.

B The force exerted by a man pushing a wall and the force exerted by the wall on the man.
C The forces of attraction experienced by each of the magnets placed near to each other.

D The forces of attraction between an electron and a proton in a hydrogen atom.

8  When a constant force of 4.0 N acts on a mass of 2.0 kg for a time of 2.0 s, what is the rate of
change of momentum?

A 20kgms™?
B 40kgms™
C 80kgms?
D

16 kgms™
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9 In the figure below, a jet of water that is sprayed parallel to the floor from a hose is directed

towards a wall, at 30° to the surface of the wall. The water is then reflected at 30° to the wall.
The figure below shows the top view of the jet of water approaching and reflecting from the wall.

30°

30°

hose

Z

The mass flow rate of the jet from the hose is 2.5 kg s~ and it approaches the wall with a speed
of 5.0 m s7'. Given that the jet of water hits the wall elastically, what is the magnitude of the
force exerted by the water on the wall?

A 63N B 11N C 13N D 22N

10 In the figure below, Liquid X and Liquid Y are used to fill the arms of a flexible U-tube. Liquid X
and Liquid Y do not mix. Height difference between the two liquid surfaces is given by Ah.

Liquid Y
— Point Q

Point P — =&

Point R — 1— Point S

Liquid X

Which of the following statements is true?

A Point P and Point Q are at the same pressure.

B Point R and Point S are at the same pressure.

C Ah can vary by adjusting the arms of the flexible tube if the liquids do not overflow.
D

Ah can be zero by adding more liquid Y on the right arm.
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11 A non-uniform beam has one of its end attached to a string and the other end resting on a rough
wall. The centre of the gravity G of the beam is shown in the diagram below.

Which of the above arrows correctly shows the force acting by the beam on the wall?

12 A 1.0 kg ball is dropped from a height of 15.0 cm above an uncompressed spring with unknown
spring constant that obeys Hooke’s Law. Upon impact between the spring and the ball, the spring
undergoes a maximum compression of 5.0 cm.

15.0 cm

What is the average force exerted on the ball by the spring during this impact?

A 981N
B 196N
C 294N
D 392N

©EJC 2022 9749/J1H2PROMO/2022 [Turn over



10

13 A car of mass 1500 kg is travelling as shown. Its engine develops a constant power of 108 kW
during the journey, regardless of road conditions.

After travelling on a level road with a constant velocity of 15 m s™, the car encountered a slope
that makes an angle of 30° to the horizontal.

Given that the resistive forces experienced by the car is proportional to its velocity, what is the
deceleration of the car when its velocity up the slope is 10 m s™'?

A 091ms™?
B 3.3ms™
Cc 4.9ms™
D 58ms™

14 At a construction site, a 8.5 kW electrically powered winch hauls up building materials of mass
50 kg which were initially resting on the ground over a vertical height of 35 m over a duration of
4.47 s at an average acceleration of 3.5 m s™2.
What is the overall efficiency of the winch?

A 16% B 45% C 61% D 100 %
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15 A car travels with a constant speed v in a horizontal circle on a banked road which is inclined
at an angle to the horizontal.

The total mass of the car and driver is m and the radius of the circular motion is r.
N is the normal reaction and fis the frictional force.

Which diagram shows the forces acting on the car and its driver?

A B
N N
mv/r mv/r

f f

mg mg
C D
N N
f
f
v/

mve/r mg mg
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16 A turntable rotates about a fixed axis starting with angular velocity that is increasing steadily
over time. P and Q are fixed points on the turntable.

Which one of the graphs below correctly shows how the centripetal acceleration a for P and Q
vary with time t?

A B
a
A a“ Q
Q
0 >1 0 > t
C D
a a
A Q A Q
/ /P
_/P /
0 >t 0 >t
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17 Two identical masses P and Q are attached to two strings of length r each as shown in the figure
below. P, Q and X remain collinear as the masses execute a uniform circular motion.

e

—_——

—~— —

Which of the following statements is true?

A The tension in the string along XP is larger than that along PQ.

B The angular velocity experienced by mass Q is larger than that experienced by mass P.
C The linear velocity experienced by mass P is larger than that experienced by mass Q.

D The centripetal acceleration experienced by mass P is larger than that experienced by
mass Q.

18 A space probe is at location X as shown in the diagram.

planet Earth

Given the following:

Mass of probe = 65.0 kg

Mass of moon = 7.35 x 10?2 kg

Mass of earth = 5.97 x 10%* kg

Distance between X and centre of moon = 2.50 x 10% km

Distance between centres of moon and planet Earth = 385 x 10% km
What is the net gravitational field strength at X?

A 0787Nkg"’ B 1.6Nkg" C 7.82Nkg™ D 51.2Nkg™
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19 A stone of mass m moves radially away from Earth.

For a small distance x above the Earth's surface, the variation with x of the stone's gravitational
potential energy E, is shown.

Ep

A

v
>

At a distance d from Earth, the potential energy of the stone is E and the rate of change of
potential with distance is P.

What is the force acting on the stone?
E mE

A — B
d d

20 A shooting game involves using a gun that fires by itself at random times. The player can only
point the gun in a fixed direction while the target moves from side to side with simple harmonic
motion, as shown.

(o)

=%

1 2 3 4 5

A
v

At which of the given region(s) would the player score the least number of hits if he is to aim at
this region(s)?

A either1or5 B either2or4 cC 3 D any of the regions
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21 A platform is oscillating vertically with simple harmonic motion of amplitude 3.0 cm. A mass is
attached to the bottom of the platform by a string. The frequency of the platform gradually
increases while the amplitude remains constant.

platform

string _

mass

What is the lowest frequency at which the tension of the string becomes zero?

A 0 Hz B 29 Hz C 8.3 Hz D 98Hz

22 A pendulum is displaced 4.0 cm to the left and released.

Given that the period of the oscillation is 0.80 s, what is the time it takes to travel a distance of
17 cm after it is released?

A 0.092 s
B 0.85s
Cc 0.89s
D 0.95s
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23 A transverse wave is represented by the following displacement-distance graph.

displacement

» distance from
source

What is the phase difference between P and Q7

A Ll radians
8

B Ll radians
6
m

C — radians
4
m

D — radians
3

24 The graph below shows the shape of a part of a transverse wave travelling along a string at a
particular instant in time.

As this is a reflected wave, it is moving towards the source.

displacement 4 P

distance
from source

Which statement about the motion of the points on the string is correct?

P is moving upwards.
Q has maximum velocity and is moving upwards.

R is slowing down and moving upwards.

o o W »r

S is slowing down and moving upwards.
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25 The diagram illustrates the relative positions of particles in air as a sound wave propagates
through region RS of length 27 cm.

R
27 cm

< >
% _-__)»-—:‘.._ " .‘:__-E-':.-i- .',_H:.1 " & % :.‘-
R A AN A 7%
Tt =7 tades pE<HY L
. ',-_'r“-f, B 3 '.'_I-‘f-:f: ol R
s gt g QRN Hhol Lopes Ko
g’ AR R & 77 o A

What is the frequency of the sound wave?

A 1.2kHz
B 1.5 kHz
C 3.1 kHz
D 6.1 kHz

26 A point source emits sound waves uniformly in all directions. The loudness of the sound waves

is initially measured at a distance of 8.0 m away from the source. The power of the source is
then reduced to one-third of its original value.

What is the new position from the source where the loudness is perceived to be the same as

before?

A 1.6m

B 2.7m

C 46m

D 14 m
©EJC 2022
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27 The diagram shows two tubes.

The tubes are identical except tube P is open at its lower end while tube Q is closed at its
lower end. Both tubes have open upper ends.

=

tube P tube Q

A tuning fork placed above tube P causes resonance of the air at frequency f. No
resonance is found at any frequency lower than f with tube P.

Which frequencies of the tuning forks will produce resonance when placed just above tube
P and tube Q?

tube P tube Q
A , 2 2 1r 2
2" 2 2
B f,2f, 3f 1t %f
C f, gf’ §f 1f, Ef’ §f
2" 2 2" 2" 2
D f,2f, 3f 1t 35 5
2" 2" 2
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28 A plane water wave reaches an obstacle and passes through a gap in the obstacle.

Which one of the following diagrams shows the resultant wave after emerging from the gap?

A

direction of waves

|
N

obstacle

C
direction of waves

|
NS

obstacle
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l
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obstacle

D

direction of waves

l

;

obstacle
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29 The diagram below shows an experiment which has been set up to demonstrate two source
interference, using microwaves of wavelength A.

microwave
metal plate detector
with two slits

The point O is equidistant from S and S, and a low intensity is detected at that point. The
detector is moved from O in the direction of the arrow. The detector will pick up signals of low
intensity and high intensity depending on its position along OX. It is observed that the third
maximum occurs at point X.

Which one of the following equations correctly determines the position of X?

A

B
C
D

S2X — S1X =1.5A
S2X - SiX=2A
SoX —S1X=2.5A
S2X - S1X=3A

30 The first order image observed from a diffraction grating is 20° from the zeroth order.

What is the maximum number of images that can be observed?

A
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