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2024 MOCK EXAMINATION
PHYSICS PAPER 1

8.30 am - 11.00 am (2 hours 30 minutes)

This paper must be answered in English

GENERAL INSTRUCTIONS

1. There are TWO sections, A and B, in this Paper. You are advised to finish Section A in about
50 minutes.

2. Section A consists of multiple-choice questions in this question paper, while Section B contains
conventional questions printed separately in Question-Answer Book B.

3. Answers to Section A should be marked on the Multiple-choice Answer Sheet while answers to
Section B should be written in the spaces provided in Question-Answer Book B. The Answer
Sheet for Section A and the Question-Answer Book for Section B will be collected
separately at the end of the examination,

4. The diagrams in this paper are NOT necessarily drawn to scale.

5. The last pages of this question paper contain a list of data, formulae and relationships which you
may find useful.

INSTRUCTIONS FOR SECTION A (MULTIPLE-CHOICE QUESTIONS)

1. Read carefully the instructions on the Answer Sheet. After the announcement of the start of
the examination, you should first stick a barcode label and insert the information required in
the spaces provided. No extra time will be given for sticking on the barcode label after the

‘Time is up’ announcement.

2. When told to open this book, you should check that all the questions are there. Look for the
words ‘END OF SECTION A’ after the last question.

3. All questions carry equal marks.
4. ANSWER ALL QUESTIONS. You are advised to use an HB pencil to mark all the answers on

Answer Sheet, so that wrong marks can be completely erased with a certain rubber. You must
mark the answers clearly, otherwise you will lose marks if the answers cannot be captured.

5. You should mark only ONE answer for each question. If you mark more than one answer, you
will receive NO MARKS for that question.

6. No marks will be deducted for wrong answers.
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Section A

There are 33 questions.

1. Inside a copper container, 0.95 kg of water initially at 25 °C is heated by a heater of power 1200 W for 15 minutes.

Assume that the copper container has the same temperature of the water and neglect heat lost to the surrounding air, how
much water remains inside the container after the heating process ?

Given : specific heat capacity of water = 4200 J kg °C-!
specific latent heat of vaporization = 2.26 x 106 J kg!
heat capacity of the copper container = 400 J °C-!

A, 041kg
B. 0.62kg
C. 085kg
D 0.79 kg

*2.  Aballoon ﬁ.llcd with 0.25 g of helium gas has a volume of 800 cm?®. If the root-mean-square speed of the helium gas inside
the balloon is 1250 m s™!, what is the gas pressure in the balloon ?
A 163 kPa
B. 194 kPa
C. 208 kPa
D. 275 kPa
*3.

A fixed mass of an ideal gas is contained in a cylinder fitted with a smooth piston as shown.

ideal gas

The gas is then cooled under constant pressure. Which of the following statements is/are correct ?

1) The frequency of collisions of the gas molecules on the walls of the container would decrease.
(2)  The average force acting on the wall of the piston by the gas molecules would decrease.
(3)  The average separation of the gas molecules would decrease.

A. (1) only
B (3) only
C. (1) and (2) only
D (2) and (3) only

4. A lorry is travelling at a uniform speed of 18 ms™' along a straight road. At time ¢ =0, the driver of the lorry notices that
a traffic light at a distance of 36 m from the lorry is turning red. After a reaction time of 0.25 s, the driver applies the brake.
The lorry then decelerates uniformly and comes to rest at /= 2.75 s. Find the deceleration of the lorry during the braking

period.
A. 3.6ms?
B. 4.1 ms™?
€. 6.5ms?
D. 72ms2
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30°

A block of mass 0.2 kg is resting on an inclined plane with inclination angle of 30° with the horizontal. When the block is
given a sharp push, it moves down with an initial speed of 2.5 m s™!. After moving for 0.8 m along the inclined plane, the
block comes to rest. Calculate the work done against friction during this process. Neglect air resistance.

A. 141]
B. 2381
C. 3.68]
D. 445]

.

/4

A uniform metre rule 4B is hinged to the wall at the end 4 and the other end B is connected by an inextensible string to a
point directly above A4 so that the metre rule is horizontal. The string is inclined at an angle of 30° with the metre rule.
When a weight I of 3 N is hanged at a distance of 20 cm from point 4 on the metre rule, the tension of the string is 1.8 N.
What would be the tension of the string if the weight # is shifted to a distance of 40 cm from point 4 ?

Take gto be 10 ms2.

25N
30N
35N
40N

COwp

7 F/N
A

10

0 —> /s
0 2 4 6
An object of mass 7.5 kg is initially at rest on a smooth horizontal ground. A force F is applied horizontally to the object.
The magnitude of the applied force F varies with the time f as shown in the above figure. What is the kinetic energy of the

object at the time instant of 6 s ?

15]
30J
60J
120

oow»
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8. Peter of mass 60 kg is standing on a balance inside a lift. In a certain situation, Peter found that the balance registers a
rcading of 630 N. Which of the following statements is/are correct ?
(1)  The lift must be moving upwards with acceleration.
(2)  The force acting on the balance by Peter is the weight of Peter.
(3)  The force acting on Peter by the balance and the force acting on the balance by Peter form an action-reaction pair.
A. (1) only
B. (3) only
C. (1) and (2) only
D. (2) and (3) only
9. A ball of mass 0.4 kg is released from rest at a vertical height of 5 m above the ground. After impact with the ground, the
rebound speed of the ball is reduced by 25%. The duration time of impact of the ball with the ground is 0.2 s. Assume air
resistance is negligible and take the acceleration due to gravity to be 10 m s2, find the average force acting on the ball by
the ground during the impact.
A. ISN
B. 25N
C. 35N
D. 39N
10.
the collision, trolley ¥ moves with a velocity of 0.8 m s™! towards the right. What is the amount of kinetic energy that is
converted into internal energy during the collision ?
A. 122]
B. 1.35]
C. 441]
D. 5.04]
*11. A hball is projected horizontally from the top of a building with an initial velocity
of 12 m s7!. It hits the ground making an angle of 55° with the horizontal as
shown in the figure. What is the height of the building ? Take the acceleration
due to gravity gtobe 10 ms=2.
A 12.5m
B. 13.2m
C. 14.7m
D. 16.5m
*12.  An aircraft is moving in a horizontal plane at a constant speed of 250 m s™'. If it turns round along a circular path with
radius of 45 km, what is the ratio of the centripetal force to the weight of the aircraft ?
A. 0.14
B. 0.19
C. 0.35
D. 0.54
MOCKPAPER2024-DSE-PHY 1A-4 4 C.W.Sham
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*13. A satellite orbits the Earth in a circular path with a speed of 4800 m s~!. Given that the mass of the Earth is 6.0 x 10* kg
what is the radius of the orbit of the satellite ?

A. 1.25x 10’ m
B. 1.48 x 10’ m
€. 1.74 x 10’ m
D. 254 x10"m
14. Displacement / cm
A
0 » Ti
0.4 0.\/2 1.\/0 gl
-0.25
A series of plane water waves are generated by a plane vibrator in a ripple tank, starting at time 7 = 0. A cork is placed o1
the water surface at a distance of 1.8 cm from the vibrator. The graph above shows the variation of the displacement of th
cork with time. Find the wavelength of the water waves in the ripple tank.
A. 1.2 cm
B. 1.8 cm
€. 2.4 cm
D. 3.6 cm
15. : .
it b i 527 : b 3
Figure () ot ot ottt i
Sl
Figure (2) .

Figure (1) shows the equilibrium positions of particles a to & in a medium. Figure (2) shows a longitudinal wave travellin
from left to right at a certain instant .. Which of the following statements concerning the particles in Figure (2) are correct ?

(1) Particles e and g are moving in the same direction towards the left at the instant Z.
(2) Particle i is moving towards the left at a quarter of period after f,.
(3) Particles a and e arc moving in oppositc phase.

A. (1) and (2) only
B. (1) and (3) only
. (2) and (3) only
D. (1),(2)and (3)

16.  The speed of light in a plastic is 1.6 x 10® ms™!, What is the critical angle of light of this plastic ?

A. 30°
B. 32°
€, 34°
D. 36°
MOCKPAPER2024-DSE-PHY 1A-5 5 C.W.Sham
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17.
object O lens L
___________ screen S

An object O placed 15 cm in front of a convex lens L gives a sharp image with magnification of 4 on the screen S as shown.

What should be the object distance so that a sharp image of the same size as the object can be formed on the screen placing
at suitable position ?

A 20 cm
B. 24 cm
C. 30 cm
D. 32 cm

*18. A monochromatic yellow light of wavelength 580 nm is incident normally on a diffraction grating. The second order of
diffractc_d maximum is observed at an angle of 45° from the central line. If another monochromatic blue light of wavelength
450 nm is used, that is the highest order of diffracted maximum that can be observed ?

oow>
anaw

*19. In a Young’s double-slit experiment, a monochromatic light is used. The slit separation of the double slits is 0.25 mm.
Alternate bright and dark fringes are formed on a screen placed at 1.5 m from the double slits. If the separation between the
first and the tenth bright fringes is 35 mm, calculate the wavelength of the monochromatic light.

A. 448 nm
B. 525 nm
C. 583 nm
D. 648 nm

20.
N cliff
B 4
S -
S
d
Peter claps his hands in front of a cliff at the position 4 as shown in the figure. He hears the echo 0.75 s later. He then
walks a distance d away from the cliff and claps again at the position B. This time he hears the echo 0.93 s later. Find d if
the speed of sound in air is 340 m s™!
A. 31m
B. 46 m
C. 62 m
D. 93 m
MOCKPAPER2024-DSE-PHY 1A-6 6 C.W.Sham
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*21.
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In the above figure, Q1 and Q: are two point charges at the two vertices of a right-angled isosceles triangle. Q1 is negative
and Q; is positive. They carry the same magnitude of charge. The resultant electric ficld £ due to the two point charges
at the point P is 32000 N C!. Determine the direction of the resultant clectric field £ at P, and the magnitude of the point

charge 0.
direction of E magnitude of 01
A. upwards 6.3 nC
B. upwards 89nC
S downwards 6.3 nC
D. downwards 89nC

22.

X and Y are two small identical metal spheres carrying charges +2Q and —6Q respectively. When X and Y are separated by a
distance d, the magnitude of the electrostatic force between them is . The two spheres are then brought to touch each other
and then separated at a distance of 2d. The electrostatic force between them becomes

A, IF
B. 2F
C. 4 <F
D. & - F

—
N

23. A mobile phone battery has a capacity of 4500 mA h. The operating voltage of the battery keeps at 3.7 V during discharge.
Afier the battery operates normally at a current of 225 mA for 45 minutes, how much chemical energy is still left inside the

battery ?
A. 16.0 Wh
B. 15.6 Wh
C. 15.2Wh
D. 148 Wh

24. A heater is connected to a sinusoidal a.c. source with a supply peak voltage of 50 V. The peak current given out by the
source is 640 mA. What is the average power dissipated by the heater ?

A. 8w
B. 16 W
g 23 W
D. 32w
MOCKPAPER2024-DSE-PHY 1A-7 7 C.W.Sham
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25.

©

R
e |

(A)
——®

The above circuit can be used to find the resistance of the resistor R. The voltmeter and the ammeter are not ideal. Which
of the following statements are correct ?

(1)  The reading of the voltmeter is in fact larger than the actual voltage across R. .
(2)  The ratio of voltmeter reading to ammeter reading is in fact larger than the resistance of R.
(3)  The circuit is suitable for measuring small resistance.

A. (1) and (2) only

B. (1) and (3) only
C. (2) and (3) only
D. (1),2and(3)
i e
26.  In the circuit, the cell has an e.m.f. of 12 V and internal resistance EJI H—-

of 10 Q. Three identical light bulbs are connected as shown. The
resistance of each light bulb is 30 Q. The voltmeter connected
across By is ideal. Initially, all the three light bulbs give out light. B

After a while, bulb B, is burnt and becomes an open circuit. Find £\
the reading of the voltmeter before and after B, is burnt. L
before B burnt after B1 burnt B B
72\ ()
A. 40V 45V S
B. 40V 20V J
C 80V 45V
D. 80V 20V ( : )
27.
X X X X
X X
X X
X X X X
The above figure shows a charged particle moving in a circle of radius » with constant speed v on a plane perpendicular to a
uniform magnetic ficld B directed into paper. Which of the following statements concerning the motion of the particle are
correct ?
(1) The particle must carry positive charge.
?2) If the magnetic field B decreases, the radius of revolution of the particle would increase.
3) If the magnetic field B decreases, the period of revolution of the particle would decrease.
A. (1) and (2) only
B (1) and (3) only
C. (2) and (3) only
D (1), (2) and (3)
MOCKPAPER2024-DSE-PHY 1A-8 8 C.W.Sham
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*28.

X X

X X

TR X X
A D
x|x x x
x|x x x
—> 5ms!
x|x x x
x|x x x
B C
X X X X

A square metal loop ABCD of side length 6 cm is placed partly inside a region of uniform magnetic field directed into
paper. The resistance of each side of the loop is 0.2 Q. The flux density of the magnetic field is 0.4 T. When the loop is
moved towards the right with a velocity of 5 m s~ as shown, which of the following statements are correct ?

(1)  The induced current along the loop is in clockwise direction.

(2)  The magnitude of the induced current in the loop is 0.15 A.

(3)  The potential differcnce across the side AB is 0.12 V.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), 2) and (3)

200
tumns

500
turns

10Q

20Q

The above figure shows an ideal transformer with two secondary coils connected to two light bulbs. When a 24 V a.c.
supply is connected to the primary coil, what is the current in the primary coil ?

*29.
24V © 1200
a.c. T turns
A. 0.125A
B. 0.175 A
C. 0.275 A
D. 0.325A
*30.

generator

transmission cables

machine

200V
SkW

An a.c. generator is supplying electrical power to operate a machine which has a rating of 5 kW at 200 V. The power is
transmitted through transmission cables of total resistance 10 Q. Before reaching the machine, an ideal step-down
transformer (not shown in the figure) with tums ratio 5000 : 800 is used. If the machine works normally, what is the power

loss in the transmission cables ?

A 160 W
B. 320 W
C. 640 W
D. 6250 W

MOCKPAPER2024-DSE-PHY 1A-9
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*3]. A sample of radioactive source X undergoes alpha decay to become a stable nuclei Y. At a certain instant, X decays at a rate
of 1500 disintegrations per second. The decay constant of the source X is 5 x 10-3 s-!. What is the number of undecayed
nuclei X left in the sample after 2 minutes ?

A. 1.2 x 10°
B. 1.6 x 10°
C. 2.2 x10°
D. 2.8 x 10°

*32. X and Y are two different radioactive nuclides. The ratio of the mass of an atom of X to that of an atom of Yis 4 : 1. The
ratio of half-lives of X to that of Y'is 1 : 2. If two samples consisting of purely X and Y respectively have the same mass,
find the ratio of the activity of X to that of Y.

A 1:4
B. 1:2
C. 2:1
D. 4:1
*33. A radium-226 nucleus undergoes alpha decay into a radon nucleus.
Given : mass of a radium nucleus = 3.7543 x 102 kg
mass of a radon nucleus = 3.6877 x 10 kg
mass of an alpha particle = 6.6483 x 10-*" kg
Assume the energy possessed by the daughter nucleus is negligible, find the speed of the alpha particle emitted after decay.
A. 1.2x10"ms™!
B. 1.5%x10"ms™
C. 1.8x10"ms™!
D. 2.1x10"ms™
End of Section A
MOCKPAPER2024-DSE-PHY 1A-10 10 C.W.Sham
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Data

molar gas constant
Avogadro constant
acccleration due to gravity
universal gravitational constant
speed of light in vacuum
charge of electron
electron rest mass
permittivity of free space
permeability of free space
atomic mass unit
astronomical unit

light year

parsec

Stefan constant

Planck constant

Rectilinear motion

For uniformly accelerated motion :

v = u+tat
s = ut+lar
v = 12+ 2as

List of data, formulae and relationships

R = 831 Jmol'K!

Na = 6.02 x 102 mol!

g = 9.81 ms2(close to the Earth)
G = 6.67x 10" N m* kg2
c=300x108ms!
e=160x10"C

me = 9.11 x 103" kg

& =885x10"2C?N!m?
M = 4nx 107 Hm™

u = 1661 x 107 kg

AU = 150 x 10" m

ly = 9.46 x 10% m

pc = 3.09x10%m = 326 ly = 206265 AU
6 =567x10°Wm2K*
h=663x103%]s

(1 u is equivalent to 931 McV)

Mathematics

Equation of a straightline y = mx+c¢

Arc length =ré

Surface area of cylinder =2rnrh+2=np
Volume of cylinder =nrh

Surface area of sphere =4nr

Volume of sphere = 3xpP

For small angles, sin & ~ tan € = @ (in radian)

Astronomy and Space Science Energy and Use of Energy
U= - GMm gravitational potential energy E = % illuminance
r
P=cAT! Stefan’s law Q- kM rate of energy transfer by conduction
t d
of v (A2 Doppler effect 3 = .1 thermal transmittance U-value
Ll ¢ |4 d
P=lpAv3 maximum power by wind turbine
2
Atomic World Medical Physics
mv,=hf-¢ Einstein’s photoelectric equation 0 ~ 12%1. Rayleigh criterion (resolving power)
¥ a 13;6 eV energy level equation for hydrogen atom | 5o\wer = E power of a lens
n
y ) 8 de Broglie formula L= ]o|ogi intensity level (dB)
p my A
0 ~ 1222 Rayleigh criterion (resolving power) Z=pc acoustic impedance
d
fi= L _ & -Z) intensity reflection coefficient
I, (Z,+Z)
I=lLe# transmitted intensity through a medium
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SECTION B : Question-Answer Book B

This paper must be answered in English

INSTRUCTIONS FOR SECTION B
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After the announcement of the start of the examination, you should
first write you Candidate Number in the space provided on Page 1
and stick barcode labels in the spaces provided.

Refer to the general instructions on the cover of the Question Paper
for Section A.

Answer ALL questions.

Write your answers in the spaces provided in this Question-Answer
Book. Do not write in the margins. Answers written in the margins
will not be marked.

Graph paper and supplementary answer sheets will be provided on
request. Write your candidate number, mark the questions box and
stick a barcode label on each sheet, and fasten them with string
INSIDE this Question-Answer Book.

No extra time will be given to candidates for sticking on the
barcode labels or filling in the question number boxes after the
“Time is up’ announcement.
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Scction B : Answer ALL questions. Write your answers in the spaces provided.

1.
Temperature / °C

4
5072

a0f-

30

20}

10 |—

—» time / second

A cup of negligible heat capacity contains 350 g of warm water at 50 °C. At time ¢ = 0, some ice cubes of total mass
300 g at 0 °C are added into the cup. The temperature-time graph of the water in the cup is shown in the above Figure.

Given : specific heat capacity of water = 4 200 J kg™! °C-!
specific latent heat of fusion of ice = 334 000 J kg™

(a) Atthe instant B, the temperature of water is lowered to 0 °C. Calculate the total mass of water in the cup at this
instant. Assume there is no heat exchange with the surroundings from 4 to B. (2 marks)

(b) From B to C, the mixture of ice and water remains at 0 °C. Find the average rate of heat gained from the
surrounding air in this time interval.

(2 marks)

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

Answers written in the margins will not be marked.
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A car of mass 2400 kg travelling at a constant speed of 22.5 m s-! collides with a large cushion box fixed on a road.
After travelling for a distance of 7.5 m inside the box, the car comes to stop.

(a) Calculate the total retarding force acting on the car during the collision with the cushion box. (2 marks)

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

(b)  During the collision, explain whether the total momentum of the car and the cushion box is conserved or not.
(2 marks)

() During the collision, the driver of mass 60 kg is brought to stop within a time of 0.5 s. Calculate the average
impact force acting on the driver during the collision. (2 marks)

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

Answers written in the margins will not be marked.
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*3. A satellite of mass 7500 kg orbits around the Earth in the orbit at a height of 4500 km above the surface of the Earth.
Radius of the Earth is 6370 km.

(@) Find the acceleration of the satellite. (2 marks)
(b) Calculate the speed of the satellite. (2 marks)
(c) Calculate the number of cycles that the satellite revolve around the Earth in one day. (2 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.
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microphone

CRO

signal gencrator

Billy designs an experiment to demonstrate the interference of sound. He connects two identical loudspeakers P and Q
to a signal generator, which frequency is adjusted to 550 Hz, so that they emit sound waves in phase. The two
loudspeakers are placed with a separation of a. Speed of sound waves in air is 330 m s~

(a) Billy then detects a maximum sound at the position B. When he moves the microphone from B towards D, he
detects a minimum sound at the position C. Find the path difference at the position C. (2 marks)

(b) As Billy continues to move the microphone towards D and beyond, he finds that he can never detect the first
maximum. Suggest a possible reason behind. (2 marks)

(c) State what happens at C if the following cases occurs separately :

(i) the frequency of the signal generator is doubled ; (1 mark)

(ii) the two loudspeakers emit sound waves in opposite phase. (1 mark)

Answers written in the margins will not be marked.
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5

central position
of the screen

1

- 70 cm i

'

:
R~~~

laser
pointer diffraction
grating

A laser beam emitting blue light of unknown wavelength A is directed perpendicularly towards a diffraction grating as

shown. The grating has 4000 lines per cm. A screen is placed at 70 cm from the grating. The bright spot formed on
the screen is shown below :

® ® L L o 0o L
96 cm -
() Find the grating spacing of the diffraction grating. (1 mark)
(b) From the spot pattern formed on the screen, determine the wavelength A of the blue light. (2 marks)

(c) State the change of the separation between two adjacent spots projected on the screen for the following cases :

(i) another laser pointer emitting green light is used (1 mark)

(ii) another diffraction grating with more lines per cm (1 mark)

Answers written in the margins will not be marked.
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6.
1)
X —>
60° g commutator
magnetic
f?eld SIDE VIEW

coil

L)
0

The above figure shows the side view of part of a simplified d.c. motor. The coil PORS (RS not shown in the figure) is
a square loop of each side 5 cm and the coil has a total of 80 turns. It is inside a uniform magnetic field of 1.25 T
dirccted towards the right. The current supplied to the motor from the battery is 2.5 A. At a certain instant, the coil
makes an angle of 60° with the magnetic field and the current at side P is directed into the paper, as shown in the figure.

(a) By using an arrow, indicate on the above figure the magnetic force acting on the side P of the coil. (1 mark)

*(b) Calculate the magnetic force acting on the side P of the coil. (2 marks)

(c) Find the moment of the magnetic forces acting on the coil about the axis of the rotating coil. State the direction
of the moment. (2 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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S  Fuse
X o-——o/o—E-L Kettle
Y o
Zo Heating element

The above figure shows an electric kettle. X is connected to the live wire, Y is connected to the neutral wire, and Z is
connccted to the Earth wire.

(a) Ifthe fusc is connected to the neutral wire, what is the potential hazard ? (1 mark)

(b) The kettle has rating values of "240 V, 2000 W". What is the actual power output by the kettle if it is connected
to the mains supply of Hong Kong with voltage output of 220 V ? (2 marks)

(c) A student argues that if the switch is open, there is no current flowing in the kettle circuit. It is safe to touch any
part of the circuit. Explain why the student is wrong, (2 marks)

Answers written in the margins will not be marked.
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R—I|+

Ry

®

R

R e

The above circuit shows a method for measuring resistance using a voltmeter and an ammeter. The internal resistance
of the voltmeter and the ammeter are Ry and Ra respectively and their readings Vm and /n give the measured

resistance R, = ﬁ . The true resistance value of the resistor is R.

m
(@) State whether the measured resistance Rn is greater, smaller or equal the true resistance R. (1 mark)
(b) Write down an equation relating Ry, Ry, and R. (1 mark)

(c) Find the percentage error associated with R, when measuring the resistance of this resistor.
Given: Rv=5kQ, Ra=5Q and R=1000 Q (2 marks)

(d) Without addition of new apparatus, suggest a simple way to reduce the percentage error of measuring the
resistance of the resistor R. (1 mark)

Answers written in the margins will not be marked.
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*9. The radioisotope plutonium-238 ( 2;2 Pu) is a powerful radioactive source undergoing alpha decay as shown :

238 234 4
aPu o 5, X + jHe

The half-life of plutonium-238 is 87.7 years. Each alpha particle emitted carries an energy of 5.52 MeV. Suppose
plutonium-238 is used in a certain radioisotope heater units, and the initial power generated is designed to be 30 kW.

(@) Find the initial activity of the plutonium-238 in the heater unit. (2 marks)

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

(b) Given that the mass of one mole of plutonium-238 is 238 g, calculate the initial mass of the plutonium-238
installed in the heater unit. (2 marks)

Answers written in the margins will not be marked.

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

Answers written in the margins will not be marked.
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*10.
N
Bourdon | | _——— Stirrer
Jauge
gaug -
WERECT Thermometer
Flask — | Beaker

Bunsen burner

The figure above shows a flask containing air connected to a Bourdon gauge immersing in a water bath. The initial
temperature of water inside the beaker is 25 °C and the corresponding Bourdon gauge reading is 105.5 kPa. The water
bath is then heated by a Bunsen burner.

(@) Afier heating for a few minutes, the corresponding temperature and pressure should be recorded. State the
precautions to take these readings. (3 marks)

(b)  Suppose the tempcrature recorded by the thermometer is 88 °C and the corresponding pressure recorded by the
Bourdon gauge is 128.5 kPa, find the 'absolute zero' obtained in this experiment. (2 marks)

Answers written in the margins will not be marked.

(d) Given that the molar mass of air is 29 g, estimate the root-mean-square speed of the air molecules inside the flask
when the temperature is 360 K. (2 marks)

Answers written in the margins will not be marked.
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6.5m

42m
A small ball of mass 0.3 kg is released from rest at point 4 at a height of 6.5 m above the ground. It moves down along
a rough track and leaves the track at point B with velocity v at height 4 above the ground. The projected velocity v
makes an angle of 60° with the horizontal. The ball finally reaches the ground at point C at a horizontal distance 4.2 m
from B. The time of flight from B to Cis 1.5 s. Air resistance is assumed negligible.

(@) By considering the projectile motion from B to C, calculate the projected speed v at the point B and the height A
at B above the ground. (3 marks)

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

(b) A student said that the acceleration of the small ball at the highest point is zero during its projectile motion from
Bto C. Comment. (1 mark)

(c) In the figure below, draw and label all the forces acting on the small ball at the point B just before it lcaves the
inclined rough track. (2 marks)

(d) The total distance travelled by the small ball from 4 to B is 4.5 m. Calculate the work done against friction
of the ball along the track from 4 to B. (2 marks)

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

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

Answers written in the margins will not be marked.
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12, An object 4B of height 20 cm is placed in front of a convex lens. The convex lens produces an image of height 30 cm
on a screen at a distance of 110 cm from the object.

10 cm

10 cm

(@) On the above graph, draw

(i) the image and labelled it as A'B’ (1 mark)

(i) the lens and labelled it as L (1 mark)

() (@) Onthe above graph, draw a suitable ray to indicate the position of the principal focus F. (1 mark)

(i) Hence, write down the focal length of the convex lens. (1 mark)
Focal length of the convex lens = cm

(c) Suppose the object position is fixed and now the convex lens is moved slightly away from the object.
(i)  State the direction that the screen should move in order to capture the sharp image. (1 mark)
(i) What is the change of the size of the image formed on the screen ? (1 mark)

*(d) In the above graph, if the convex lens is replaced by a concave lens of focal length 30 cm, with the same position
of the object, calculate the image distance. (2 marks)

Answers written in the margins will not be marked.
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*13.

uniform magnetic field
pointing into the paper

X
X
X
X
X
X
X

XXX XXX
XXX XXXK XX

i‘ 5cm %
P

A charged particle P of mass 1.2 x 10-% kg moving with speed 2.5 x 10’ m s! enters a square region of each side 5 cm
with a uniform magnetic field of 0.02 T pointing into the paper as shown in the figure. The particle describes a quarter
circle from X to Y and it emerges from Y with the same speed. Neglect the effects of gravity.

LB L RE LD B

(a) State the sign of the charge (+ or -) carried by particle P. (1 mark)
() Calculate the time taken for the particle P to travel from X to Y, (1 mark)
(c) Find the acceleration of the charged particle P inside the region of magnetic field. (2 marks)
(d) Hence calculate the magnitude of charge carried by the particle P. (2 marks)
(e) Explain why the particle travels with constant speed inside the region of magnetic field. (1 mark)

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

(f) By applying an electric field £ to the region of magnetic field, the charged particle P can travel with a straight
line from X. Determine the direction and magnitude of this electric field £. (2 marks)

END OF PAPER

Answers written in the margins will not be marked.
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Section B : Atomic World

Q.2: Multiple-choice questions

2.1 Which of the following is/are the limitation of Rutherford's model of the atom, according to the classical point of view 7

(1)  The atom would emit electromagnetic radiation continuously.
(2)  The atom would collapse eventually.
(3)  The atom would give spectrum with discrete lines.

A. (1) and (2) only
B. (1) and (3) only
C (2) and (3) only A B (€ D
D. (1), (2) and (3) O O '®) O

22 Whena photon is absorbed by a hydrogen atom at ground state, the atom is excited to the third excited state. The frequer

of the photon is
A, 25x10%Hz
B. 3.1x10%Hz
C. 46x10%Hz A B C D
D. 58x10Hz O 60 . 6 10

23 Afier acceleration from rest by a voltage of 18 V, an electron hits an atom to excite it from the ground state to a high
energy level. After collision, the electron is scattered with speed v and the atom returns back to the ground state with ¢
emission of a photon of wavelength 7.5 x 10® m. Find the speed v of the electron after collision.

A. 7.1 x10°ms!
B. 85x10°ms!
c 19 x 10°ms™! A B C D
D. 26x10°ms™ ®) e O O
2.4
X Y
The above figure shows the series of emission lines of the hydrogen spectrum associated with electron transitions fro
excited energy levels to the first excited state (n = 2). Lines X and Y are at the two extremes ends of the series. Which -
the following statements are correct ?
(1)  Spectral line X has the highest frequency.
(2)  The wavelength of spectral line Y is 658 nm.
(3)  All the spectral lines of this series is in the visible region of the electromagnetic wave spectrum.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only A B C D
D. (1),(2)and(3) O @) @) @)
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5 Ina transmission electron microscope (TEM), electrons are accelerated with an anode voltage of 8 kV. If the aperture of the
TEM is 2.5 cm, find the resolving power of this TEM.

A. 1.8 x 10" rad
B. 6.7 x 10" rad
C. 7.8 x 10719 rad A B C D
D. 8.4 x 10" rad O ®) '®) '®)

26  Which of the following statements about nano particles is NOT correct ?

Nano particles usually have lower volume to surface area ratio than that in bulk form.
Nano particles are usually more reactive in chemical reaction than that in bulk form.
Nano particles of gold have a higher melting point than that in bulk form.

Nano particles are usually more efficient in serving as catalyst than that in bulk form.

SCOow>

A B C D
O O O o

27  The surface of a Lotus leaf contains nano-sized waxy bumps. Which of the following statements is/are correct ?

(1)  The surface of a Lotus leaf is hydrophobic.
(2)  The waxy bumps can be observed by using optical microscope.
(3)  The surface of a Lotus leaf is always clean without any dirt.

A. (1) only

B. (3) only

C (1) and (2) only A B C D

D. (2) and (3) only ) @) O O

2.8  Which statements about transmission electron microscope (TEM) is NOT correct ?

A. TEM can reveal the internal structure of a thin piece of specimen.

B. The resolving power of TEM is limited by Rayleigh criterion.

C. In TEM imaging, the specimen must be electrically conducting.

D. Magnetic fields are used to converge clectron beam in TEM. A B C D
O O O O
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Q.2 : Structurcd question

X Y

— @

anode

incident
light b L
variable
voltage
@ supply
e +
metal surface cathode

In an experiment of investigation of the photoclectric effect, monochromatic light of wavelength 450 nm is incident onto
metal surface at the cathode. The work function of the cathode is known as 1.5 x 10'° J. A variable voltage supply
connected as shown.

(@) State the direction (from X to Y OR from Y to X') of the current through the ammeter. (1 mark)

(b) Suppose the magnitude of the voltage supply is varied, sketch a graph to show how the reading of the ammeter (/) vari
with the reading of the voltmeter (). (2 marks)

(c) Calculate the magnitude of the voltage supply that the reading of the ammeter just drops to zero. (2 marks)

(d) State the change of the voltage found in part (c) if
(i) abeam of incident light with the same wavelength but higher intensity is used ; (1 mark)

(ii) another beam of incident light with shorter wavelength but same intensity is used. (1 mark)

(¢) Suppose the intensity of the incident light is 6 W m and the area of thg-metal surface is 10 cm>. When the anode
made to be positive, a saturation current of 0.75 mA is recorded. Find the ratio of the rate of electron emission to tl
rate at which the photons are incident on the metal surface at the cathode. (3 marks)

MOCKPAPER2024-DSE-PHY 2-7 7 C.W.Sham
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section C : Energy and Use of Energy

Q-3 : Multiple-choice questions

5.1 lamp
24m
3.6m e p
In the figure, a small lamp is at a perpendicular distance of 2.4 m above the floor inside a room. Point P on the floor is at a
horizontal distance of 3.6 m from the lamp. The power rating of the lamp is 120 W and its efficacy 78 Im W-'. What is the
illuminance at point P ?
A 22 lux
B. 24 lux
& 26 lux A B C D
D. 28Mux ., 2 © D
3.2  The table below shows the data of a house.
Windows Walls Roof
U-value/ Wm2K! 7.5 2.5 2.2
Total area / m* 100 640 120
If the Overall Thermal Transfer Value (OTTV) of the house is 22.5 W m™2, calculate the average temperature difference
between the interior and the exterior of the house ?
A. 6.6 °C
B. 7.0°C
C. 74°C A B C D
D. 78°C O O O O
33 CXDMOSION ... ... iEewe it ewseene
e 21 s
D ; B E
i i
outdoor @ D indoce |
B e i SR (e :
The figure above shows a simplified schematic diagram of a 'reverse-cycle air conditioner’ (RCAC) with four components 4, B,
C and D, in which 4 is the expansion valve and C is the compressor. In summer, RCAC gives 'cold' to the indoor room.
Which of the following concerning the RCAC is correct when it is operated in winter ?
(1)  The flow of refrigerant is in the order of ADCB inside the conditioner.
(2)  Heat flows from the outdoor to the component D of the conditioner.
(3)  The COP of the RCAC operates in winter is greater than that operates in summer.
A. (1) and (2) only
B (1) and (3) only
e (2) and (3) only A B C D
D.  (1),(2)and (3) g O Q O
MOCKPAPER2024-DSE-PHY 2-8 8 C.W.Sham
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34  The figure shows a composite wall consists of two layers X and Y of equal thickness
but different material. The thermal conductivity of X is higher than that of Y. The
two sides of the wall are maintained at constant temperatures of 35 °C and 25 °C as 3
shown. Which of the following statcments arc correct ? 35°C
) The thermal transmittance of the material X is higher than that of Y.
(2)  The rate of heat flow through X is cqual to that through Y.
?3) The temperature at the interface between X and Y must be lower than 30°C.
A. (1) and (2) only
B (1) and (3) only
C. (2) and (3) only A B C D
D (1), (2) and (3) @) O O O
3.5  The battery pack of an electric vehicle is designed to be charged by a supply voltage of 220 V with a steady d.c. curreng
28 A. Afier charging for a duration time of 13.5 hours, it can travel a mileage of 500 km. If the cost of electricity is §] .
per kilowatt-hour, what is the cost per km by using this vehicle ?
A. $0.20/km
B. $0.24/km
C. $0.28 /km A B @ D
D. $0.32/km O @) O 0O
3.6  Uranium-235 can undergo fission to give out energy. Each fission of a U-235 nucleus can give out 200 MeV of fissic
energy. The efficiency of encrgy conversion from fission energy to clectrical energy is 35%. Given that the uranium fi
rod contains 8% U-235, what is the mass of uranium fuel rod consuned in 1 day to generate an electrical power of 7500 M
in a nuclear plant ?
A. 125 kg
B. 282kg
C. 369 kg A B C D
D. 537kg O @) @) O
3.7 A wind turbine consists of 3 blades, each of length 22.5 m. Suppose wind blows normally towards a this wind turbine -
speed of 4.5 m s™! for two minutes, and the wind speed changes to 3.5 m s! for another three minutes. Given that density ¢
air is 1.2 kg m3. If the average power output in this five minutes is 22.4 kW, what is the overall efficiency of tt
generator ?
A. 30%
B. 33%
€. 38% A B C D
D. 42% O O O O
3.8 In nuclear reactor, a U-235 nucleus undergoes fission by a ncutron and breaks into two daughter nuclei, Ba-144 and Kr-90.
U + ¢on ——> 'gBa + XKr + 2!n
Which of the following statements are correct ?
1) There is energy release during the fission of U-235.
) The binding energy of a U-235 nucleus is greater than the sum of binding energy of a Ba-144 nucleus and that of
Kr-90.
3) The binding energy per nucleon of Kr-90 nucleus is higher than the binding energy per nucleon of Ba-144 nucleus.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only A B C D
D.  (1),(2)and (3) O O @) O
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Q.3 : Structured question
(@)
X
n-type
Junisuon solar cell electronic
device
p-type
Y
The figure shows a simple structure of a solar cell. It consists of a p-type layer and a n-type layer joining together to
form a thin junction between the two layers. Due to the movement of electrons and holes, an intrinsic electric field is
developed inside the junction. The solar cell is connected to an electronic device in the external circuit as shown.
(i) State the direction of the clectric field inside the junction (from p-type to n-type OR from n-type to p-type).
(1 mark)
(ii) When sunlight shines onto the solar cell, describe how current can be given out by the solar cell. (2 marks)
(iii) State the direction of electrical current flowing through the device (from X'to Y OR from Y'to X). (1 mark)
(iv) Solar cells always appear dark in colour. State the reason behind. (1 mark)
(b) Solar cells are joined together to form solar panel. A rectangular solar panel has a surface with dimension of 2.5 m
and 6.4 m as shown in the figure below. On a certain day, the atmosphere absorbs an average amount of 42% of solar
intensity. Sunlight are then incident onto the solar panel at an angle of 60° with the panel surface. Solar constant is
1380 W m2.
sunlight
solar panel / / Ay
(i) Give the meaning of the solar constant. (1 mark)
(ii) Calculate the electrical energy output by this solar panel in one hour if the conversion efficiency from light power
to electrical power is 16%. (2 marks)
(c) Both solar power and wind power are rencwable energy resources. State ONE advantage and ONE disadvantage of
using solar power, compared with that of wind power. (2 marks)
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