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The use of an approved scientific calcuiator is expected, where appropriate.
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Data

speed of light in free space, c = 300x108ms
permeability of free space, w = 4nx107Hm'
permittivity of free space, & = 885x10"Fm™

(1/(36m)) x 10° F m"*
elementary charge, € = 1.60x10"C
the Planck constant, h = §.63x103Js
unified atomic mass constant, u = 1.66x10% kg
rest mass of electron, me = 911x10%kg
rest mass of proton, m, = 167x10%kg
molar gas constant, R = 8.31JK'mol"
the Avogadro constant, Na = 6.02x10% mol”
the Boltzmann constant, k = 1.38x102JK"
gravitational constant, G =  6.67x 10" Nm? kg
acceleration of free fall, g = 08Ims?
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Formulae

uniformly accelerated motion,

work done on/by a gas,

hydrostatic pressure,
gravitational potential,
femperature,

pressure of an ideal gas,

mean translational kinetic energy of an ideal gas
moiecule,

dispfacement of particle in s.h.m.

velocity of particle in s.h.m.,

electric current,

resistors in series,

resistors in paralilel,

electric potential,

afternating current/voltage,

magnetic flux density due to a long straight wire,
magnetic flux density due to a flat circular coil,

magnetic flux density due fo a long solenoid,

radioactive decay,

decay constant,
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Answer all questions.

1 A holiow cylinder, which is open at both ends, has a radius of (3.0 £ 0.1) cm and a length of
(15.0 £ 0.1}y cm.

What is the vaiue, with its absolute uncertainty, of the surface area of the cylinder?
A (280 10) cm?

B (2827 +0.2) cm?

C (420:30)cm?

D (424.1+0.3)cm?

2 A metal ball is dropped from rest over a bed of sand. It hits the sand bed one second later and makes
an impression of maximum depth of 8.0 mm in the sand.

Assuming air resistance is negligible, what is the average deceleration of the ball on hitting the sand?
A 60x10°ms?
B 12x103ms?
C 60x10°ms?
D

1.2x10*ms32

3 Acar of mass 1500 kg has a driving force of 5600 N and it pulls a trailer of mass 500 kg. The resistive
forces acting on the car and trailer are 1200 N and 400 N respectively.

What is the tension in the coupling between the car and trailer for this acceleration?

A ON B 1400N C 1800N D 2600N
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4 A horizontal beam has its centre of gravity at X. Itis supported by a vertical wire attached to the beam
at point R as indicated on the diagram. The tension in the wire is equal to the weight of the beam.

N

tension

N

X1

e

l weight

The ends of the beam fit into the sockets P and Q in two rigid vertical walls which keep the beam in
equilibrium.

What are the directions of the forces acting on the beam at sockets P and Q?

socket P socket @
A upwards upwards
B upwards downhwards
c downwards upwards
D downwards downwards

5  Arubber strip is stretched by a force. The graph of the applied force against its length is shown.
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What is the work done in stretching the strip to the first point where it no longer obeys Hooke’s law?

A 0014J B 070J C 144 D 7004
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6  The figure shows a barrel of weight 1.0 x 10? N on a frictionless slope inclined at 30° to the horizontal.

force of slope
on barrel

A force is applied to the barrel to move it up the slope at constant speed. The force is parallel to the
slope.

What is the work done by the force in moving the barrel a distance of 5.0 m up the slope?

A 25x10%J B 43x10°J C 50x10%4 0D 1.0x10*J

7 A man lits a weight of 480 N with a constant speed through a distance of 3.5 m using a rope and
some pulleys. The man pulis on the rope with a force of 200 N and a length of 10.5 m passes through
his hands.

What is the efficiency in percentage of the pulley system?

A 20% B 40% C 60% D 80%

8 The figure below shows a siren disk that has 16 holes near the edge which are equally spaced apart.
When the disk is spun in front of a fast-moving jet of air, the holes modulate the air-jet to produce a
sound of a particular frequency.

The time it takes for successive holes to move past the air jet is the period of the sound wave.

What is the angular speed of rotation if the frequency of the sound produced is 2200 Hz?

A 430rads™ B 860rads™ C 1730rads™ D 3650rads™
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9 Two satellites, Xand Y, have circular orbits around Earth and have the same kinetic energy. Satellite
X has a larger mass than Satellite Y.

Which of the following statements is false?
A Satellite X has a smaller total energy.
B Satellite X has a larger orbital radius.
C Satellite X has a larger period.

D Satellite X has a smaller angular velocity.

10 Anexternal agent does 100 J of work in moving a 2.0 kg mass from point X to point Y in a gravitational
field, and ~120 J of work in moving the mass from point Y to point Z. Finally, the external agent does
2000 J of work in moving the mass from point Z to infinity.

What is the gravitational potential at point X?

A -990 J kg™ B -1010J kg™ C -1110J kg™ D -1980J kg™

11 A 1.2 kW kettle is used to raise the temperature of 0.80 kg of water from 25°C to 100°C. The water
then boils off totally.

The specific heat capacity and the latent heat of vaporisation is 4.2 kJ kg™' K™ and 2300 kJ kg™
respectively.

If it took 30 mins for the whole process, what is the average rate of power loss to the surrounding?

A 38W B 180W C 1100w D 2300W

12 The rm.s. speed of the atoms of an ideal gas at 330 K is increased by 20%.

What is the new temperature of the gas?

A 230K B 275K C 396K D 475K
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43 A periodic force is applied to a lightly-damped object, causing the object to oscillate. The graph shows
how the amplitude A of the oscillations varies with the frequency f of the periodic force.

F 3

A

0 f

Which of the following statements best describes how the shape of the curve would differ if the
damping were greater?

A The curve would be lower at all frequencies.
B The curve would be higher at all frequencies.

C The curve would be unchanged except at frequencies above the resonant frequency where it
would be lower.

D The curve would be unchanged except at frequencies above the resonant frequency where it
would be higher.

14 A signal that repeats pericdically Is displayed on the screen of a cathode-ray oscilloscope.

—

The screen has 1 cm squares and the time-base is set at 2.00 ms em™.

What is the frequency of this periodic signal?

A 50Hz B 100Hz C 125Hz D 200Hz

©YIJC 9749/01/Y1JC/PRELIM/2024



BP-~803
9

15 A beam of plane-polarised light of intensity I is incident normally onto a polariser which has its
polarising axis parallel to the incident beam.

A second beam of plane-polarised light of intensity 7 is incident hormally onto the same polariser but
with its plane of polarisation perpendicular to the polarising axis of the polariser. Both beams of light
arrived in phase to each other.

The angle of polarisation for the polariser is rotated to 45°.

What is the intensity of the emergent beam?

A 02501 B 05007 c I D 21

16 The sound from a loudspeaker placed above a tube causes resonance of the air in the tube. A
stationary wave is formed with two nodes and two antinodes as shown.

? ,,,,,,,, loudspeaker

60.Ccm

L/

The speed of sound in air is 330 m s™. The frequency of the sound from the loudspeaker is now
increased to the next higher resonance of air in the tube.

What is the new frequency of the sound?

A 138Hz B 413Hz C 688Hz D 963Hz

17  Alight source emits light which is a mixture of two wavelengths, A, and .

When the light is incident on a diffraction grating it is found that the fifth order of light of
wavelength 4 occurs at the same angle as the fourth order for light of wavelength ..

If 1, is 480 nm, what is 1,7

A 400 nm B 480 nm C 600mm D 750nm
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18 The figure below shows three charges +2q, -q and +g placed at the corners W, X and Y of a square
WXYZ respectively. A fourth charge Q is placed at Z, after which the charge at X experiences a net
electric force indicated by the arrow.

+2q -q
W @rreennenee H X
: net force :
Z .. ------ UsREmIEEEREEEREE ‘ Y
Q *q
What is the value of Q7
A -28q B -14q C 14q D 28q

19 A point charge —q is brought from a point P¢ in space to another point Pz by an external agent. The
electric potentials at points P+ and P2 are Vs and V2 respectively.

What is the work done on the charge?

A q(V2+ W) B g(-V2- Vi) C g2~ Vi) D g(Vi-Vo)

20 The table shows the properties of two different wires, P and Q.

length resistance resistivity of material
Wire P / R P
Wire Q 21 1r 1
4 3’

Wire P has a cross-section of diameter d.

What is the diameter of the cross-section of wire Q7

A 041d B 1.6d Cc 27d D 71d

©YIJC _ 9749/01/YIJC/PRELIM/2024



BP~805

11
21 Abattery of em.f. £ and internal resistance r delivers a current 7 through a variable resistor R.

R is set at two different values and the corresponding currents 7 are measured using an ammeter of
negligible resistance.

RIQ I1TA
1.0 3.0
2.0 2.0

What is the value of the e.m.f. E?

A 30V B 35V C 40V D 60V

22 A power supply and a solar cell are compared using the potentiometer circuit shown.

power supply

2.000v
- R
o O
P S {Q
40.0cm
’;/ galvanometer
solar cell

The e.m.f. produced by the solar cell is measured on the potentiometer.

The potentiometer wire PQ is 100.0 cm long and has a resistance of 5.00 Q. The power supply has
an e.m.f. of 2.000 V and the solar cell has an e.m.f. of 5.00 mV.

What is the value of resistance R so that the galvanometer reads zero when PS = 40.0 cm?

A 3950 B 795Q C 9950 D 10550
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23 Along solenoid S has 15 turns per unit length. A circular loop of wire C is placed over S as shown in
the diagram below. S and C are coaxial. A current I5 of 0.20 A is passed through S and a current I
of 0.90 A is passed through C in the directions shown.

The radius of S is 0.80 m and the radius of C is 1.6 m.
What is the magnitude of the resultant magnetic flux density at the centre of c?

A 0T B 10x10°T C 34x10°%T D 41x10°T

24 A long straight wire XY lies in the same plane as a square loop of wire PQRS which is free to move.
The sides PS and QR are initially parallel to XY.

X

Y

When currents start to flow in the wire and loop in the direction as shown in the diagram, what is the
effect on the loop?

A it moves towards the long wire
B it moves away from the long wire
C it rotates about an axis parallei to XY

D it remains stationary
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25 A straight conductor of length 15 cm is moved through a magnetic field at 10 m s™'. It is oriented 60°
from the horizontal as shown in the diagram. The magnetic flux density is 2.8 mT.

R

Magnetic field
pointing out of the ——
plane of the page

Which point is at a higher potential and what is the potential difference, p.d., measured across the

conductor RS?
higher potential at p.d./mv
A R 3.6
B R 42
Cc S 3.6
D S 4.2
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26 An alternating current is supplied to a full wave rectifier. The output from the rectifier has the shape
shown in the diagram, with a maximum value of 150 V.

potential
difference / V
F

150 -

A 4

time

A 20 Q resistor is placed in series with this output.

What are the r.m.s. value of the current and the average power to the resistor?

r.m.s. cuirent / A power / W
A 5.3 560
B 7.5 560
c 5.3 1100
D 7.5 1100

27 In the photoelectric effect, light incident on a metal surface causes electrons to be ejected from the
surface.

Which statement is correct?

A Electrons are ejected only if the wavelength of the incident light is greater than some minimum
vaiue.

B The de Broglie wavelength of the ejected electrons is the same as the wavelength of the incident
light.

€ The maximum energy of the electrons is independent of the intensity of the incident light.

D The maximum energy of the electrons is independent of the type of metal.
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28 The diagram shows a sketch of the X-ray spectrum produced when electrons strike a metal target.
intensity
¢
4] -

wavelength

The potential difference V applied to the electrons incident on the metal is now increased.

Which of the foliowing statements is correct?
A All the energy of the electrons is converted into X-rays.

B The wavelengths of the characteristic X-ray spectral lines are independent of the potential
difference applied to accelerate the electrons.

€ The maximum X-ray wavelength obtained is —33—.

D There is no change to the overall intensity of the X-ray spectrum.

29  When a-particles are directed at gold leaf:
1. almost all a-particles pass through without deflection
2. afew a-particles are deviated through large angles.

What are the reasons for these effects?

1 2

most a-particles have enough energy | gold is very dense, so a few low energy
to pass right through the gold leaf a-particles bounce back from the gold surface

B | most a-particles miss all gold atoms a few a-particies bounce off gold atoms

the gold nucleus is very small so most | occasionally the path of an a-particle is close

c ) ; .

a-particles miss all nuclei to a nucleus

the positive charge in an atom is not occasionally an o-particle experiences many
D | concentrated enough to deflect an small deflections in the same direction

a-particle
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30 The nuclide 23U emits an a-particle. The resulting nuclide decays by emitting a g-particle to form a
new nuclide.

What are the neutron number and the proton number of the new nuclide?

neutron number | proton number
A 234 91
B 234 20
c 143 9
D 143 90
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2024 YIJC JC2 Preliminary Exam H2 Physics Paper 1 Solution

Question | Answer Question | Answer Question | Answer
1 A 11 A 21 D
2 Cc 12 D 2? B
3 B 13 A 23 c
4 c 14 B 24 B
5 B 15 D 25 Cc
6 A 16 c 26 A
7 D 17 C 27 c
8 B 18 A 28 B
9 A 19 D 29 Cc
10 A 20 B 30 c
MCQs Solutions

BP-~871

Qn | Answer | Explanation

1 A Surface area of cylinder A = 2arl = 282.7 cm?
M_ar M

+
A r L

AA = £+A_L]A= —+ﬂ 282.7=10 cm® (fo 1 s.f.)
r L 0 150

Therefore A = (280 + 10) cm?

0.1

2 Cc During free fall,
v=u+at
v=0+(-9.81)(1.0)
v=-9.81ms™

On hitting the sand,

v =u®+2as

0=(-9.81)* +2a(8.0x10%)
a=-6.0x10°m s
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3 B Considering car and trailer as a single system to find common acceleration
F_ =F, —f, —f_. =5600-1200-400=4000 N

net
ae 4000
"~ 1500 + 500

Considering only the trailer:
F., =My ea=500(2.0)=1000 N
Frst =T — foater
1000=T -400
T=1400 N

20ms?

4 c Taking moments at P, force at Q must be upwards to balance the larger clockwise
moment due to weight.

Taking moments at Q, force at P must be downwards to balance the larger clockwise
moment due to tension.

5| B EPE:%Fx:%(?O)(O.MO—0.0ZO):0.70 J

6 A Component of the weight parallel to the slope = W sin30°

= (1.0%10%)(0.50) = 0.50x10° N
Because the barre! is moving at constant v, the applied F = W sin30°
WD = Fx = (0.50%10%)(5.0) = 2500 J

7 D Useful WD in lifting the weight = (480)(3.5) = 1680 J
WD by man in pulling rope = (200)(10.5) = 2100 J
Efficiency = 1680 x100% =80%
2100
8 B period of sound wave, T = ;
8= 2z =7 rad
16 8
w=2 - of - E](zzoo) _864 rad s
T 8
9 A GMm GMm

, both satellites will have the same TE if their KE

i KE = — TE _——
Using 2R and oR

is equal.
Hence A is false.

Since KE is same, mass of satellite is proportional to R. So, if X has a larger mass, it will
have a larger radius of orbit. Option B is valid.

Kepler's 3™ law would suggest that X has a larger period.

Since angular velocity is inversely proportional to period, the former is smaller.
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10 A - | Work done in moving from X to Z
WX—}Z = WX—»Y + Wy_,z =100+ (—120) =-20J

Wy ,o=W, ,+W,, _=-20+2000=1980J
W, -W, _1
- %, = —Soo ____g J k
bx 2.0 2.0 %0 Jkg

11 A Heat supplied by kettie = heat absorbed by water + heat loss
(1:2x10%)(30x60) = (0.80)(4.2x 10° (100 - 25) + (0.80) (2300 x 10°) + heat loss

heat loss =6.8x10% J

6.8x10*
30x80

power loss = =38 W

121 P U=%NkT=%Nm(c,m)2

= constant

(Crne)’

Cors) S \(Cme)” S

330 [

(Cms)’  (120%xC,, )°
T =475 K

13 A With damping, the amplitude will be lower for all frequencies due to loss in energy.

14 B Look for minimum cycle {(pattern) that repeats.
Distance between two successive tall peaks = 5 cm

Period T =(5 cm)(2.00 ms cm™)=10ms

o1 100HZ

T (10x10‘3)

15 D Each emergent light beam has the amplitude A'= Acos45°

As there are two incident beams incident on the polarizer in phase, due to superposition
the total emergent light beam has amplitude = 2A'= 2Acos45° =+/2A

Since 7 o« A?

e
I

(2]

I
2

Ie

©YlJC 9749/01/Y1JC/24




BP-~874

4
16 ¢ :><i %A=600m:31=48&n=048m
E » ; v=Ffa
g ; >< 330 = £(0.48)
; ; i f =688 Hz
1 1 3
§ LY ] j 1 i
V i
F
17 Cc dsiné=ni
dsing; =54,
dsing, =44,
BA, =44,
5(480
= (480) =600 nm
18 A For the net force to be acting to the left, the charge Q needs to exert a force on X to

counter the downward force on X by Y.
Thus Q is negative.
The vertical component of force on X by Q = force on X by Y

Qq o qq
K cos(45° ) =k—-
Wary T
Q=28q
Thus Q =-2.8g9
19 D Work done on the charge by external agent = change in potential energy
=final EPE -initial EPE
=-qV; ~(-q%)
=q(V,-V,)
20 B ] ol pl 4pl 4]
WireP: R=C2=— DG =—>5 =y
e A wdli2f ad ¥ =7R
1p¥(2
wire @: 1= B2 ) 2400 g2 -B4n 8y
4 z(dy /2y 3ndy 3zR 3
do = 1.6d

21 D E=3r+3(1)
E=2r+2(2)
solving, E=6.0V
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22 B8 Since the galvanometer reads zero when PS = 40.0 cm
p.d. across the wire PS = 5.00 mV.

400 v 00)=2.00 0.
100.0

Alength of 40.0 cm of wire PS has a resistance of

Using potential divider rule,

2.0
50+R

(2.000)=5.00x107
R=7950

23 c B, = u,nl =47 x107 x15%x0.20

B =,LLDNJ'=47:)(1(T7><l3.90
¢ o 2x1.6
=B, -B, =34 x10°

B

resultant

24 B For parallel wires with current flowing in the opposite directions, the wires will repel each
other. If the currents are flowing in the same direction, the wires will atfract each other.
Since side PS is nearer than side QR, force of repulsion is greater than attraction and
thus the loop will move to the right.

25 c Using Fleming's Left Hand Rule, electrons in the conductor are moving to the right and
will experience a force upwards in a magnetic field pointing out of the plane of the page.
Hence, S will be at a higher potential as electrons wifl gather at R.

&=8lv
=(2.8x107*)(15x 102 x 5in60°)(10)
=3.6x10? Vv
=3.6 mV

(Each quantity in the equation should be components that are perpendicular to each
other.)

%) A oy =Voe 150550
R 20

|m=! =I5 _53a

J2

average Power = - /...V, =-21—(7.5)(150)

3
]
*

Y

max " max

=560 W (2sf)

27 C Option A: electrons are ejected only if the wavelength is smaller than some maximum
value.

Option B: de Broglie wavelength of the ejected electrons is not the same as the
wavelength of the incident light.

Option D: The maximum energy depends on the type of metal.
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28 B Option A is wrong. Most of the energy of the electrons goes towards heating the metal
target

Option C is wrong. “££” is the minimum wavelength

Option D is wrong. The intensity of the X-ray spectrum increases.

Option B is correct. The wavelengths of the characteristic X-ray spectral lines depend on
the material used to make the target (and not the potential difference applied to the
electrons).

29 c As the nucleus is very small compared to the atom, there are a iot of space, hence the
alpha particles can pass through.

When the a-particles come very close to the gold nucleus, the experience a large
repulsive force and hence can deviate at large angle

30 c A beta decay will result in no change of nucleon number and +1 in proton number.
A alpha decay will result in —4 in nucleon number and +2 in proton number.
Hence the new particle will have nucleon number of 234 and proton number of 91.

Hence its neutron number will be 143.

@YIlJC 9749/01/Y1JC/24



