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BBSS/ Prelims 2023/ sec 4E/ Phyeics (6091) P1

1 A pipe has an approximate length of 80 cm with an approximate extemnal and internal
diameter of 5 cm and 3 cm respectively.

Which instruments are the most suitable for measuring accurately the length, external
and internal diameters?

length external diameter internal diameter
A rule vemier calipers micrometer
B tape rule vernier calipers
C rule vernier calipers vernier calipers
D tape micrometer vemier calipers

2 Which row shows the approximate diameter of an atom and the average diameter of fre

Earth?
diameter of an atom diameter of the Earth
A 0.5pum 10 Mm
B 0.5um 10Gm
C 0.5 nm 10 Mm
D 0.5 nm 10Gm

3 A bowling ball and a feather are dropped from the top of a high building. They are reisased
at the same time. The bowling ball reaches the ground first

Which statement explains this?

A Thereis a smaller force of air resistance on the feather.
B The bowling ball reaches a greater speed before the air resistance on it balancss

its weight.
C The acceleration of free-fall g is greater for the bowiing ball as compared b ths

feather.
D The gravitational field causes the feather to accelerate slower than the bowing

ball.

4 The diagram shows a micrometer scale.
mm ?., 3 ? l.l _i._ 15
: —10

L

A 564mm B 7.14mm C 716mm D 764mm

Which reading is shown?
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5 The diagram below shows the distance-time graph of car A and car B at the same start 7  The diagram shows a uniform rectangular steel bar placed on a rough horizontal flat
point. surface. A horizontal force F acts on the top end of the steel bar. The steel bar weighs
distance/m 30N. R
1 carB F el
carA
oo e b s ; v e 15cm
] 17 2 3 4 5 time/s
Which expression calculate the force F required to just tilt the steel bar from the
Which of the following statements is true about the motion of the cars? horizontal surface?
A They are both accelerating for the first two seconds. A 30x(5+2)=Fx(15)
B Car B will overtake car A. B 30x(5)=Fx(15)
C Car A travels with constant velocity after 3.0 s. C (30x10)x(5+2)=Fx(15)
D Car B accelerates uniformly from rest D (30x10)x(5)=Fx(15+2)
6 The diagram shows the velocity-time graph of an object. 8 A man pushes a heavy box along the ground.
Y SN
velocity 20 : U
mis 5 / 53
15 —
104~ e / - : VIR AT iy P S S Sy i P n
54 5 it L i A force acts between the man's hands and the box. Another force acts between the
i i ! | man's feet and the floor.
T I l T T T 1 T
B 2 4 6 8 10 12 14 16 18 20 22 24 time/s In which direction do these forces act on the man?
Which statement explains the motion of the car fromt=8s tot =22 s? forces on man's hand forces on man's fest
A | towards the |
t=8stot=14s t=14stot=18s 1=18stot=22s 5 tmrd:m:;z :m:::ml?f:“
A | zero acceleration constant deceleration decreasing deceleration C | fowards the right towards the ;‘egft
B | constant acceleration | constant acceleration decreasing acceleration D | towards the right towards the right
C | constant acceleration | constant deceleration increasing deceleration 9
D constant velocity decreasing deceleration increasing deceleration
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Power is transferred through a machine as shown.

pawer input P, power output Py
> machine >
paower loss P,
What is the efficiency of the machine?
A A B b Tt _PA D A
PD Pl Po + PL PI

10 The diagram shows a toy pamot pivoted on a rod at its equilibrium orientation. This toy
is designed not to fall over even when it is displaced.

Where is the position of its center of gravity?

11 A stone enters a deep pool at high speed. It slows down as it moves towards the
bottom of the pool. -

Whal is the energy transformation as the stone moves downwards through the water?

gravitational potential energy — kinetic energy + thermal energy
gravitational potential energy — kinetic energy — thermal energy
gravitational potential energy + kinetic energy — thermal energy
kinetic energy — gravitational potential energy + thermal energy

oCO®@ >
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12 When a force, F, Is applied to the smaller piston of a hydraulic press, as shown, the
small piston moves down by a distance, D.

F

|

piston of
radius10 cm

\\\

piston of

|~ radius 20 cm

How far upwards will the larger piston move?

A D/4 B D2

C 2D

D D?

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

point of light is seen to move around as shown.

When the temperature in the box is raised, what change can be observed under

the microscope?

ooOm>

The small point of light Increases in size.
The small point of light glows brighter.
The small point of light moves slower.
The small point of light changes direction more frequently.

14 A cylinder contains gas and the volume of the cylinder is kept constant.

Which change to the mass of the gas and which change to its temperature each result

in a decrease in pressure?

change in mass change in temperature
A decrease decrease
B decrease increase
Cc increase decrease
D increase Increase
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A fixed shaped sealed container filled with gas is heated.
Which property of the gas must also increase?

number of gas particles in container

density of gas

distance between gas particles

average force of particles acting on container walls

oo0om>

The diagram shows a liquid-in-glass thermometer which can read temperature from
-10°Cto 110°C.

-10 0 100 110

(C ) I

What is the difference in temperature between the two fixed points?

A 10°C B 100°C c 110°C D 120°C

The diagram shows part of a vacuum flask. The vacuum flask contains cold waler.

inside surfaces

/

inside surfaces

vacuum
_. vacuum

/

glass walls glass walls

cold water

Which row gives the colour for the inside surfaces to keep the water cold and the
explanation?

colour of inside surfaces explanation
A black good absorber
B black good emitter
c silver poor absorber
D silver poor emitter
Applying past knowledge (o new siluations 7
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18 A solid changes state by melting.

19

20

21

Which statement about the change of state is correct?

coOo>»

Thermal energy is not supplied and the temperature decreases.
Thermal energy is not supplied and the temperature is constant.
Thermal energy is supplied and the temperature increases.
Thermal energy is supplied and the temperature is constant.

A block of copper is at room temperature.

Which row describes a smaller block of copper at the same femperature?

internal energy heat capacity specific heal capadity
A less less same
B less same less
c same less same
D same same same

The diagram shows a bumning candle next lo a beaker filled with water.

How does thermal energy transfer from the burning candle to the water?

ooOom >

conduclion and convection only
convection and conduction only
radiation and conduction only
radiation and convection only

Equal masses of oil and water are heated to 80 °C and then left to cool.

Which slatement explains why the oil cools faster than the water?

ocow@pP

Oil has a higher boiling point than water.

Oil has a lower melting point than water.

Oil has a lower specific latent heat than water.
Oil has a lower specific heat capacity than water.

Applying pas! knowledge to new situations 8
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22 The graph shows how the displacement of a particle in a wave varies with time.

displacement/cm 2
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Which characteristics of the wave can be deducod from the graph?

ooao>

Its period is 2.0 s and its speed Is 0.5 cm/s.

Its period is 4.0 s and its frequency is 0.25 Hz.
Its period is 4.0 s and its frequency is 1.75 Hz.
Its period is 6.0 s and its frequency is 0.17 Hz

timer/s

23 The diagram shows a spring oscillating vertically. Point X at the end of the spring Is
oscillating between two vertical points 1.4 cm apart.

—
3
3——
3
spring 5 228cm
=
g_IL
point X Eo
° ; 14 cm
Which row describes the wave?
amplitude / cm wavelength / cm
A 07 14
B 0.7 228
C 14 1.4
D 14 228
Applying past knowledge to new situalions
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24 The diagram shows the wavefronts of water waves in sections X and Y which are of

different depths.

t

Y

How do the speed and frequency of the wave change when the waves move from

section Xto Y?

speed frequency
A decreases no change
B decreases increases
c increases no change
D increases increases

25 Which row gives an example of a longitudinal wave and of a transverse wave?

longitudinal wave transverse wave
A ultrasound ultraviolet
B microwaves radio waves
C radio waves microwaves
D ultraviolet ultrasound

26 The diagram shows an object placed 40 cm In front of a thin converging lens used

to form a real image in a camera.

40cm

What is the focal length of this lens?

10cm
20 cm
30cm
50 cm

ool >
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27 The diagram shows s 0sciioscope ecreen measuring sound signal
"m*m.smmnmdmnmnzommwdmuhﬂh;g

Wdm

20 A positive charge and a negative charpe of egqual magnitude are piaced a steet
distance apart.

Which diagram best represonts the asscdiated electic fiead?

69096

29 In4.0s, 4.2 x 10" eloctrons pass through a resisior. As Bre slections pass, Prermal
ommyhpmduodhmtuhuﬂulnhdc.ow.mMemanu

16x10"C.

What ks the potential difference across the resistor?

028V
089V
360V
.10V

oOo>»
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30 A positively charged rod is held close to an earthed metal sphere.

4

What describes the charge on the metal sphere?

It ks negative bocauso oloctrons are attracted towards the rod.

It & negative bocause protons are repolled by the rod.

It s noutral because the number of protons and electrons remalned constant,
It s noutral because It ks ocarthed.

one>»

31 In which of the following circuits are the light bulbs not connected in parallel?

32 The potential difference between the ends of a resistance wire Is 40 V. A current of

80 mA fiows through the resistance wire in 350 ps.

How much electrical energy is converted to other forms of energy in the resistance
wire?

A 112m) B 143mJ c 1i12MmJ D 143MJ
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33 The diagram shows three resistors, four ammeters, a cell, and a switch.

Which ammeter reads 0.07 A when the circuit is switched on?

BBSS/ Prelims 2023/ sec 4E/ Physics (6091)/ P

35 The diagram shows an electrical plug of a 1500 W electric kettle connected ta a 240V

supply- earth wire ~.__

live wire -<_

___a/°_|=2v

200 B:

A
A 400 c
A
D
100 Q
e el e

34 The diagram shows a potential divider.

Which row will result in the largest potential difference across the output?

!

1

T

R

neutral wire -

What is the current in the

three wires when the kettle is working normally?

live wire / A neutral wire / A earthwire/ A
A 0 0 6.25
B 6.25 0 0
(o} 6.25 6.25 0
D 6.25 6.25 6.25

36 Which two fuses (rating values are labelled in brackets) in the circuit below will be
blown when the switch S is closed?

. R light intensity
A | lowresistance bright
B high resistance bright
c low resistance dim
D high resistance dim
Applying past knowledge to new situations 13

Fi(10A) Fz2(13 A)
— ’ -
g — s\\ f—l
= F(EA) Fu(SA)
12V
T 60 20
A F,and Fzonly
B Faand Faonly
C Faand Fsonly
D Fyand Fsonly
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37 A 2500 W air-conditioner is switched an for 6 h daily. It cost $0.32 for 1 kW h of

electrical energy.

What is the cost to use the air-conditioner for 1 month (30 days)?

$4.00
$4.80
$144
$144 000

o0Om@>»

38 The diagram shows a beam of electrons entering a magnetic field.

X X X X

X

magnetic
field

direction of beam
of electrons
> B D S
X X X X
X X X X
X X X X
X X X X
Which of the following describes the movement of the electrons as it enters the
magnetic field?
A The electrons are deflected into the paper.
B The electrons are deflected out of the paper.
C The electrons are deflected to the left.
D The electrons are deflected to the right.

39 A transformer has 500 tums on the primary coil and 1500 tums on the secondary coil.

The current in the primary coil is 0.60 A. Losses in the transformer cause the current in

the secondary coil to be 90% of the value in an ideal transformer.

What is the current in the secondary coil?

0.18A
020A
160A
1.80A

oOm>»
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40 The diagram shows an induced current flowing through a wire between the poles of a

magnet.

What is the direction of the force applied on the wire?

End of Paper
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