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Multiple Choice Questions (40 marks)

1 . 1072 GHz

What is the ratio Ty ?
A 10°
B 10°
c 10°
D 108

2 Vectors P and Q are drawn to scale.
\
/ Q
S

Which diagram represents the vector (P —Q)?
A B

-~

,
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Pl
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ing i i Il that is released
3 The following is a displacement-time graph qf .a.small rubber ba
from a height of 1.0 m abave a table with zero initial speed. The rubber ball bounces
for several imes.

Displacoment

AN A

Neglecting the air resistance, which point in the graph represents the second
bounce?

A pointE B pointF C pointG D pointH

4 The graph shows the speed-time graph of a cyclist who is moving in a straight line.

Speecim’s

3
53
T

[+ : D2 Timels

What is the acceleration of the cyclist at 20 seconds?

A -05ms?
B Oms?

C 05ms?
D 115ms?
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X and Y, of masses 1 kg and 4 kg respectively, are accelerated along
';’v;z‘g:)otﬁk :orizontal surface by a 10 N force applied to block X as shown.

SR I W WM A N N W N N N N I

What is the magnitude of the force exerted on block Y by block X during this
acceleration?

A 20N
B 25N
C 80N
D 125N

A force F is applied to a freely maving object. At one instant of time, the ob.}ed has
velocity v and acceleration a. Which quantities must be in the same directicn?

A aandvonly
B aandFonly
C vandFonly
D a&vandF

The diagram shows a ball of bread dough, before and after it has been
compressed. Air is knocked out of the dough during compression.

>~
;7 ﬁ(‘( \\ N
4 ) .I N
e A S 3
S \ 7 5 )
‘\‘ }‘A.’ \\
./ N
‘-\/\“ i
Before compression Aller comprasson

What happens to the weight and the density of the dough when it is compressed?

weight density
A stays the same stays the same
B stays the same increase
c decreases increases
D increases decreases
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8 The diagram shows a handle with three forces, each 100 N, applied to it. The
handle is free to move.

100N

F Vplvol

What is the effect of the forces on the handle?
A  The handle will not move.
B The handle will move downwards.
C The handle will turn anticlockwise.
D The handle will move clockwise.

9 The diagram shows a child's balancing game.

—————
12 3 4 ¢ T ————
C T 8

Peg
) 9 10 1 12 13 30 )
‘-6—-__._.. ©C 00 L‘.’J E “ w /
— A
/ AN
Phl N Two (ings

The wooden rod is uniform and all the rings are of equal mass. Two rings are hung
on peg 14 and one on peg 2. The rod is pivoted at peg 9.

On which hook must a fourth ring be hung in order to balance the rod?

o0om>»
ONWN
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10 A car moves along a level road at constant speed. Work is done by the engine and
power is developed by the engine.

Which pair of graphs shows how the work done and the power developed vary with
time?

A B
work power| wﬂl j wm' i
o tme "o fene 3 Eme 0 tre
c D
work power work power
0 0t = 0 0
0 tme 4] time o] tme tme

41 Astone of mass mis held at rest In water. The stone is released and falls vertically
a distance h. The stone reaches a speed v.
Some of the original energy of the stone is transferred to the water. As it falls,
resistive forces cause the temperature of the water and stone to increase.

Which expression represents the gain in thermal energy of the water and the

stone?
1
o imv: .
B mgh—imv’
C mgh
D

1
mgh + -z-mv’
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42 The omament in the diagram is desi

T . gned to balance in either of

the positions

What is the difference in the pressure
is changed? ¥ on the ground when the omament's position

7] N
~Ciacle with “ Circla with
adas = 0.05m radns =025 m
A 1000 Pa B 1200Pa C 1500Pa D 2000 Pa

43 The diagram shows the ievels X and ¥ in a liquid manometer with the gas tap open.

gas supply
by

acm

—

- liquid

What is the pressure of the gas supply?

A 18 cm of iquid below atmosphe_ric pressure
B 9 cm of liquid below atmospheqc pressure
C 9 cm of liquid above atm ospheric pressure
D 18 cm of liquid above atmospheric pressure

NASIZOZJIFrelimME!PhdeIGOB‘IIm

14 A syringe is half-filled with air and teafed. The r
r X plunger 8 then pufied outeards
causing the volume of the air to increase. This is dene
happens at a constant temperature. N N

What happens to the pressure of the air, and ic te szeed of te ar mciecter?

pressure inside the syringe | speed of air mckecdes
A stays the same siays T2 e
B Increases cecreases
c decreases siays the same
D decr ¢

15 The molecules of a substance become mere deszly paded and cove —ore
quickly.

\What is happening to the substance?

A  Agasisbeing heated and compressed.

B Agasisbeing heated and is expanding.

C Aliquid is boiling.

D Aliquid is evaporating at room temperature.

16 The length ofmercuryintheboreolamumaneu'ss.ﬁaxotlt' 0=
at60°C.

What is the length in the bore when the temperature is =10 °C?

1.0cm
40cm
6.0cm
10.0cm

oom>»
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17 A cupboard is placed in front of a heater. Air
A can move through a gap under the 19 Severalice cubes at a tem
perature of 0 °C opped i beaier
cupboard. they begin to melt immediately. b Smter st

What happens to the temperature of the watsr and what happens
temperature of the ice cubes while they are meiting? o

m b temperature of temperature of
! the ice cubes the water
e A increases decreasss
S at:
-~ B stays constant decreases
c increases stays constant
=1 it moves through g D stays constant stays constant
Hoor
Which of the following is true about the te i i j i
and ks direction o fmgtion’I mperalure of the air under the cupboard 20 :ra \;v:rter wave in a ripple tank refracts as it passes from desp wat=r o salow
a7 lemperature a7 direciion Which properties change as the wave refracts?
A cool away from the heater A frequency and amplitude
B cool towards the heater B frequency and wavelength
[ warm away from the heater C speed and frequency
D warm towards the heater D speed and wavelength

21 The displacement-distance and displacement-time graphs below ar= for a water

is initi lid.
18 A mass of 0.20 kg of a substance is initially solid ko)

It is heated at a steady rate of S00 W.
The graph shows haw the temperature of the substance changes with time.

displacement e-splacement
femperature - o4 /\ o /\
6 T 0 U distancefem 2 oUu 005 mmen
1
i | |
]
]
]
3
of) 1(;0 30'0 lime/s What is the speed of the water wave?

A 0 1 B 0. € 25oms? D Noms!
What is the specific latent heat of fusion of the substance? 0.02 cms 0.02cms

A 20kJkg B 30 kJkg C 500kikg D 750 klkg
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1

A ray of monochromatic light is incident at the boundary bglween two transparent
materials of refractive index ns and nz. The critical angle 8 is equal to 80°.

", H ~boundary
L) ::'N
i
What is the ratio =
ny
A 017 B 098 C 1.02 D 576

An object is placed 15.0 cm in front of a converging lens of focal length 10.0 cm.
Which of the following is the characteristic of the image produced by the lens?

A laterally inverted and magnified
B real and magnified

C real and diminished

D virlual and upright

Visible, red light has a wavelength of around 70 x 10 pm.

Two other types of electromagnetic radiation, X and Y, have different wavelengths
to the visible, red light.

Wavelength of X =400x 107 m
Wavelength of Y =3.0x102m

Which types of radiation could X and Y be?

| X Y
A visible blue light microwaves
B X-rays ultraviolet
Cc infrared radiowaves
D microwaves ultraviolet
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i i ignal generator, v
er uses a piece of lab equipment called a signa ;
Qo:ﬁmic:ts to a speaker. This apparatus can be used to make a paniu_nan
noise. The teacher makes four sounds of different frequencies with !
generator.

Which one can be heard by the student?
A 10Hz B 30kHz C 440Hz D 120kHz

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

loudspaake?
cone \\

N
.

] 0|1 e

L N
compression rarelaction

A gompression is at point P. How much time elapses before the next rarefaction
armives at P?

A 0.010s B 0.020s C 25s D S0s

A 12 V battery is charged for 20 mi ing i
ke Dhllenisnd A (e.m-rg. =l minutes by connecting it to a source of

time. ry is supplied with 7.2 x 104 J of energy in this

How much charge flows Into the battery?

A 50C B 60C c

100C D e6000C

Nmalpl'eﬁml4elphysic5[60g1 101
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28 Two metal spheres P and Q are mounted on insulating stands and are touching 30T i Wire mad
'wo wires have the same length and the same resistance. i
each other. They are uncharged. metal of resistivity 1.7 x 10‘913)hm, and wire Y is rnad:c:f a met:llf,f ,,s;ﬁf,'h;
5.6 x 10" Om. The diameter of wire X is 0.315 mm.

A positively-charged metal sphere on an insulating handle is brought close to P but
does not touch it. This induces charges on P and Q. What is the diameter of wire Y?

A 0.17mm B 0.33mm C 0.57mm D 1.0mm

pesitively-charged
metal sphere\\ 31 A book shop owner sets up the circuit below, but he noticed that the lamp is too’
dim.

The posilively-charged metal sphere is held in this position and sphere Qs moved
{0 the right, away from sphere P.
What change can be made to the circuit to increase the brightness of the lamp?

What are the signs of the induced charges on P and Q and how do the sizes of

these charges compare? A Putting another resistor in parallel with the battery.
B Putting a resistor in parallel with the lamp.
charge on P Charge on Q size of the charges C  Pulting another resistor in series with the resistor.
A negative positive equal D Putting another resistor in parallel with the resistor.
B negative positive unequal
Cc positive negative equal
D positive negative unequal

29 Which of these is a comect definition of conventional curent?

Current that flows from lower potential to higher potential.
The current which remains static.

Current constituted by the flow of ions.

Current that flows from higher potential to lower potential.

oow>»
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32 A 1'2 \") baltgry is in series with an ammeter
variable resistor. High-resistance voltmeters'
variable resistor and the fixed resistor, respe.

Which graph shows the variation with current of the voltmeter readings?

A
Vittmeter P Vltmeter A\ Q
reading reading
Q I /
> 0 >
4 0 Cunent ° Carment
c D
Vislbefer &
reading P
Q
04 3o <
5 Cument 0 Cunrent
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a 2 q fixed resistor and a 0 — 10n

P and Q are connected a
clively, as shown. Fross the

16

33 Both fuses and circuit breakers are devi i
ces which prot i i
currents ghat cou}gl cause them to get too hot and wﬁfﬁ?&éﬁmﬂm
two possible positions where a fuse or a circuit breaker could be positioned.

/,p /th

Live O— A T

'

Eearieal @}
sudply "“: Toaster

'

§

Neulre a3

A O <

Neae

Which location would be suitable for a fuse, and which would be suitable for a
circuit breaker?

fuse circuit breaker
A P P
B P Q
[ Q P
D Q Q

34 Which costs the most if operated from the same mains supply?

A a 5000 W electric cooker used for 1 minute

B a 1000 W electric fire used for 10 minutes

C 2500 W electric iron used for 1 hour

D a2 100 Wlamp used for 1 day
NASI2023/Preliml4EIPhysicsl5091 01
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35 Two different sheels of metal (X and Y) are placed inside a match-box cover,
between a magnet and paperclips, one after another as shown in the diagran;

below.

..m.,j | e

When sheet X is placed inside the match-box cover, the paperclips remain
attached while when sheet Y is placed inside the match-box cover, all the
paperdlips fall off.

What are sheet X and sheet Y made of?

sheet X sheetl Y
A iron steel
B brass iron
Cc aluminuim copper
D nickel aluminium

36 The figure below shows a fixed solenoid near a coil hung free to move. The material
within the coil and solenoid is a paper roll.

What happens to the coil when switch S is closed?

fixed soleniod coil

[
q
¢

s Ll
s

A ltis attracted to the solenocid and then retumns to rest.

B Itis repelled by the solencid and then retumns to rest.

C [ltremains at rest.

D  Itswings back and forth.
NAS/2023/Prelim/4E/Physics/6091/01

18

37 A cument-canying wire is placed between two magnefic poles as shown i
diagram below. It experiences an upwards force. = puse

What is the orientation of the magnetic poles?

Left magnet Right magnet
A N N
B S N
c N S
D S S

38 The diagram shows a 12 V d.c. power supply connected across a cod with a metal
core. An electron traveling to the right approaches the bottom of the metal core.
_.—~metai core

12V dJ:..’.

i—‘ ‘

L

<
L

POWR SUEDIY b T coil of wie
<
<

What is the direction of the force acting on the electron as it approaches the boltom

of the coil?
A downwards
B upwards

C into the paper
D outof the paper
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500 tums on the secondary

imary coil and 1
hor ply. The current

39 Amfom\erhsssoommsmlhe
cail.ThepﬁmarycoﬂdmwsawnentofO.SAfroma230Vacsup

in the secondary coll is 0.15 A.
What is the efficiency of the transformer?

A 2%
B 45%
C 90%
D 99%
40 The graph shows the variation with time of the magnetic flux linking a coil.
A
flux
0 N —_—
o t 2t time

Which graph shows the variation with time of the e.m.finduced in the coil?

B
* e.m.f B

N 0 )
2t time

emf.

c D
emd. emf 1
A
] ' []
1 ¢ ] 1
c 1 1 0 4 M L
0 t 2t ftime 0 t 2t time
— End of Paper —
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S - 29
10 A 20

1 B 7
12 c =
13 D =

14 c r

15 A =

16 B -

z - 37

18 c =

19 B -

= = 40
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