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There are 24 questions.

Section A

1. The graphs below show how the electrical resistances R of three different circuit elements change witll
temperature . Which of the circuit elements can be used to measure temperature ?

(1 )
R/Q R/Q
A A
» 0/ °C » g/ °C
3)
R/IQ
A
» 0/ °C
A. (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only
2. In the figure below, a training pool B is located next to the main pool A. The training pool B has a smaller

area and is shallower. If the pools are under the sunlight at the same time, which of the following
statements about the rise in the water temperature of the two pools is correct ? Assume that the initial
water temperatures of the pools are the same.

training
pool B

main pool A

A. The water temperature of training pool B rises faster because it is shallower.
B. The water temperature of training pool B rises faster because it has a smaller surface
area.
C. The water temperature of main pool A rises faster because it is deeper.
D. The water temperature of main pool A rises faster because it has a larger surface area.
PP-DSE-CS (PHY) A-2 2
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3. Peter adds 50 g of milk at 20°C to 350 g of tea at 80°C, what is the final temperature of the mix

Given: Specific heat capacity of milk = 3800 J kg™ °C™"
Specific heat capacity of tea = 4200 J kg™ °C™'

A. 50.0°C
B. 72.5°C
C. 73.1°C
D. 77.4°C
4.
N
i Sminls
10minS5Ss "
A toy car travelled due east for 10 m in 5 s, then immediately turned north and travelled 5 m for 1 s. What
was the average speed of the car ?
A. 19ms™
B. 22ms"
C. 25ms"
D. 3.5ms™
5. A stone falls from rest. Neglecting air resistance, the ratio of the distance travelled by the stone in the
1*t second to that travelled in the 2™ second is
A. 1:1
B. 1:2
C. 1:3
D. 1:4
6.
TéO N
A block of weight 100 N is placed on a horizontal table and a vertical force of 60 N is exerted on the block
as shown in the figure above. Which of the following statements is/are correct ?
(1) The weight of the block is balanced by the force exerted on the block by the table.
2) The weight of the block and the force exerted on the table by the block are equal in magnitude.
3) The force exerted on the table by the block and the force exerted on the block by the table are an
action-reaction pair.
A. (1) only
B. (3) only
C. (1) and (2) only
D. (2) and (3) only
PP-DSE-CS (PHY) A-3 3 | Go ontothe next page'>
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smooth
inclined
plane

rough ground

Figure (a)

Figure (b)

As shown in Figure (a), a block slides down along a smooth inclined plane from rest. The corresponding
speed-time graph of its motion is shown in Figure (b). Which of the following speed-time graphs (in
dotted lines) best represents the motion of the block if it is released at a higher position on the plane
instead ? Assume that the friction between the ground and the block remains unchanged.

A. B.
v v
A A
0 > ! 0 >
C D.
v v
A A
O > ; t O > ;
8.
2m
B 4
A football player kicks a ball on the ground. The ball leaves the ground with speed v and hits the bar at X
with a speed of 17 ms™'. X is 2 m above the ground. Neglecting air resistance, what is the value of v ?
A. 158 ms™
B. 18.1ms™
C. 19.0ms™
D. 233 ms"
PP-DSE-CS (PHY) A4 4
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9. A rod XY hinged at X is kept horizontal by a light string. M is the midpoint of XY. In
following arrangements will the tension 7 in the string be the smallest ?

A. B.
4 T
45° 30°
X, Y Xe .
C D.
AT T
45°
X M Y X M Y
L ] ] 1 ] ]
10.
v/ms™
A
6
4
\
2 \
\
0 > tls
0.2 0.4\ 06
) \
-4
A ball of mass 0.2 kg is released from rest. It hits the ground and rebounds. The velocity-time graph of
the ball is shown above. Which of the following statements are correct ?
(1) The magnitude of the change in momentum of the ball during the collision is 1.2 kg ms™'.
2) The magnitude of the average force acting on the ball by the ground during the collision is 12 N.
3) There is mechanical energy loss during the collision.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
PP-DSE-CS (PHY) A-5 5 | Goontothe next page>
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11. A disc of mass 0.1 kg and velocity 5 m s~ strikes a stationary disc of mass 0.2 kg on a smooth

the collision, the 0.1 kg disc moves with a speed of 3 m s at 50° to the x direction. Find the com
the velocity of the 0.2 kg disc in y direction, v, after the collision.

Vy
0.2 kg

TN
-1 ’ p2e

Sms P
C_:._»- —— _(\..’...(.:.:..'....0‘2 kg Y
0.1 kg (207
\\\ N

A. 1.15ms™
B. 1.54ms™"
C. 1.92ms™
D. 2.0l ms™
12. Which of the following phenomena demonstrates that light is an electromagnetic wave ?
A. Light carries energy.
B Light reflects when it meets a polished metal surface.
C. Light bends when it travels across a boundary from one medium into another.
D Light can travel from the Sun to the Earth.

PP-DSE-CS (PHY) A-6
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13.
2 cm

e o o o o o ° e o o o o o
1 2 3 4 5 6 7 8 9 10 11 12 13

»
»

direction of propagation

A longitudinal wave travels to the right through a medium containing a series of particles. The figure
above shows the positions of the particles at a certain instant. The dotted lines indicate the equilibrium
positions of the particles. Which of the following statements about the wave at the instant shown is/are

correct ?
D The wavelength of the longitudinal wave is 16 cm.
2) Particles 8 and 10 are moving in the same direction.
3) Particle 3 is momentarily at rest.

A. (1) only

B. (3) only

C. (1) and (2) only

D. (2) and (3) only

14.
—>
Y /\ wall
x\_/
—>
Two pulses, X and Y, are travelling along a string which is fixed at one end to the wall as shown in the
figure above. Which of the following is a possible waveform of the string after the two pulses reflect ?
A. B.
wall wall
C. D.
4_
wall Y /\ wall
x\_/
4_
PP-DSE-CS (PHY) A-7 7 Go onto the next page>
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15.

A stationary wave is set up along a string by a vibrator. The waveform at a certain instant is shown above.
If the frequency of the vibrator is 50 Hz, what is the wave speed along the string ?

1

A. 15ms”
B. 30ms’!
C. 45ms!
D. 55ms™

vibrator

16.
\: medium 1
medium 2
e medium 3
As shown above, a ray of light travels from medium 1 to medium 2, and then enters medium 3. The
boundaries are parallel to each other. Arrange the speed of light, ¢, in the three media in ascending order.
A. c3< (< Cy
B. c3<C1<C
C. <3< Cy
D. r<c1<cC3
17. In a Young’s double slits experiment, some fringes are seen on a screen. Which of the following changes

will increase the fringe separation ?

Slits separation Distance between slits and screen
A. increase increase
B. increase decrease
C. decrease increase
D. decrease decrease
PP-DSE-CS (PHY) A-8 8
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18.

Three identical point charges g (represented by dots) are situated in the space as shown. Which of the
following descriptions about the direction and magnitude of the electric field £ at X and at Y is correct ?

Direction Magnitude
A. Same Ex>FEy
B. Same Eyx < Ey
C. Opposite Ex>Ey
D. Opposite Ex<Ey
19. Two metal rods, X and Y, of uniform cross-sectional area are made of the same material and have the same
volume. The length and resistance of X are / and R respectively. What is the resistance of Y if it has a
length of 21 ?
A. R/4
B. R/2
C. 2R
D. 4R
20. The figure below shows a battery of e.m.f. 3.0 V and internal resistance 2.0 Q is connected to a light bulb

of resistance 10.0 Q. A voltmeter of internal resistance 10 kQ is connected in parallel with the light bulb.
What is the reading of the voltmeter ?

battery

A. 24V
B. 25V
C. 29V
D. 30V
PP-DSE-CS (PHY) A-9 9 | Goontothe next page>
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21. In Figure (a), two identical resistors are connected in series to a cell of e.m.f. V and neglig

shown in Figure (b), what is the power dissipated by each resistor ?

f
I

Figure (a) Figure (b)
A. 2pP
B. 4P
C. 8P
D. 16P
22. In the circuit below, three identical light bulbs are connected to a cell. Under what conditions will light

bulb P have the maximum brightness ?

L —
| | S|
X
HvSEimncas
&
P
Switch X Switch Y

A. closed open

B. closed closed

C. open open

D. open closed

23.
L{A =
Y
L: < : N
metal case . J_
\heatmg =
element
The figure above shows the main parts of an electric iron. In which of the following situations will the
fuse blow when the switch is closed ?
A. The heating element is broken and becomes an open circuit.
B. The earth wire is worn out and becomes disconnected.
C. The insulation at contact point X is worn out so that the wire touches the metal case.
D. The insulation at contact point Y is worn out so that the wire touches the metal case.
PP-DSE-CS (PHY) A-10 10
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24.

The figure above shows two parallel straight wires carrying equal currents in opposite directions. Which
of the following diagrams correctly shows the resultant magnetic field lines ?

A. B.

() Ke) GXO

END OF SECTION A
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List of data, formulae and relationships
Data

acceleration due to gravity g =9.81 m s~ (close to the Earth)

speed of light in vacuum

c=3.00x10ms™!

charge of electron
electron rest mass

permittivity of free space

Rectilinear motion

e=1.60x10"C
m.=9.11 x 107" kg
&=885x10"2C*N"'m™

For uniformly accelerated motion :

v = u+at
1
s = ut+—at’
2
VvV = u’+2as
Mathematics
Equation of a straight line y=mx+c¢
Arc length=r6
Surface area of cylinder = 2mrh + 21
Volume of cylinder = nrh
Surface area of sphere = 4m/
Volume of sphere = —m

For small angles, sin 8 =tan 6 =~ @ (in radians)

E=mc AT

E=1Am

Foplv_Ap
At At

moment = F X d

Ep=mgh
1
Ex=—mv
70
P=Fv—E
t

PP-DSE-CS (PHY) A-12

energy transfer during heating F= 99
and cooling 4me, P2
energy transfer during change E= 0
of state 4me, P2
/
r=2
A
force R=Ri+R,
1 1 1
moment of a force —=—+t—
R R R,
gravitational potential energy P=1IV=1I’R
netic energy -
Voo Ny

mechanical power
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electric field strength due to
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resistance and resistivity

resistors in series

resistors in parallel

power in a circuit

ratio of secondary voltage to
primary voltage in a transformer
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SECTION B: Question-Answer Book B

This paper must be answered in English

INSTRUCTIONS FOR SECTION B

{1) After the announcement of the start of the
examination, you should first write your Candidate
Number in the space provided on Page 1 and stick
barcode labels in the spaces provided on Pages 1,
3,5and 7.

(2) Refer to the general instructions on the cover of the
Question Paper for Section A,

(3) Answer ALL. questions.

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

(8) Graph paper and suppiementary answer sheets will
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number, mark the question number box and stick a
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Answers written in the margins will not be marked.

Answer ALL questions. Write your answers in the spaces provided.

1.

sunlight water storage tank

wooden box Q warm water
with glass cover ‘2%
__::::::::::zg — & water
direction of ~— inlet
blackened oil flow

copper pipe

Figure 1.1

Figure 1.1 shows a solar water heating system. The heater is made from a glass-covered wooden box and
the copper pipe inside is painted black. The heater is put on an inclined surface. Oil circulates between
the heater and the water storage tank via the copper pipe.

(a) @) Explain why the copper pipe inside the box is painted black.
(1 mark)

(ii) Explain why the wooden box is covered by a sheet of glass.

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

(a) (iii) Explain why the oil circulates in the system in the direction as indicated in Figure 1.1.

(2 marks)
(b) When the oil flows through the pipe in the heater at a rate of 0.3 kg per minute, the temperature of
the oil rises from 25°C to 37°C. Determine the power absorbed by the oil.
Given : specific heat capacity of oil = 2500 J kg™ °C™
(3 marks)

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

motor
v/ms™
A
3 _______ 1 1
parcel i L /s
ground 0 2 5
Figure 2.1 Figure 2.2

A parcel of mass 4 kg is being raised from the ground by a light string connected to a motor at the rooftop
of a building as shown in Figure 2.1. The speed-time graph of the parcel for the first 5 s is shown in
Figure 2.2. Neglect air resistance.

(a) Find the tension in the string at time =1 s.
(3 marks)
(b) Calculate the output power of the motor between r =2 s and 5 s.
(2 marks)
(©) Suggest one reason why the input power to the motor is greater than the value found in (b).
(1 mark)

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

(d) At t =5 s, the string suddenly breaks. Describe the subsequent motion of the parcel.
(2 marks)

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

3. A smooth curved rail POR is fixed on a horizontal bench as shown in Figure 3.1.
the bench surface. A small metal ball X of mass 0.03 kg is released from rest at P.

p _ballX
h )
ball Y
Qe
R e N ~
4 )
bench H N .
ground \\‘S

AN NN N N N N N N N A N N A O N OO

1.2 m

Figure 3.1
When ball X reaches R, it moves horizontally and collides head-on with another metal ball ¥ of mass
0.04 kg which is initially at rest on the rail. Immediately after the collision, ball X comes to rest while

ball ¥ moves off the bench horizontally with a speed of 3 ms™. Neglect air resistance.

(a) What is the speed of ball X just before it collides with ball Y ?

Answers written in the margins will not be marked.

(b) Find the value of A.

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

(c) Ball Y lands on the ground at S which is at a horizontal distance of 1.2 m from the bench. Find
the height H of the bench.

(3 marks)

(d) Ball X is now released at Q such that ball ¥ moves off the bench horizontally with a smaller speed
after collision. ~ Would the time of flight ofY change ? Explain briefly.

(2 marks)

Answers written in the margins will not be marked.
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Figure 4.1
(a) Calculate the speed of the water waves in the ripple tank.
(2 marks)
(b) Another identical dipper, vibrating in phase with the one at P, is later put at Q. Explain the
change, if any, in the amplitude of the water wave at R.
(3 marks)

Answers written in the margins will not be marked.
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5. Figure 5.1 shows the following apparatus:

A low voltage power supply, a ray box with a single slit, a full circle protractor and a semi-circular g
block.

Figure 5.1

Describe how to use the above apparatus to measure the critical angle of the semi-circular glass block.
(5 marks)

Answers written in the margins will not be marked.
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6. A drop of liquid is placed on a thin glass slide above a plastic ruler. The side view of the set-up
in Figure 6.1. Looking through the liquid drop, a magnified image of the number ‘9’ on the ruler 1
as shown in Figure 6.2.

thin glass slide

A g
i Eo . 9 5

plastic ruler / \

liquid drop plastic ruler
Figure 6.1 Figure 6.2
(a) The linear magnification of the number ‘9’ is 1.4. Take the number ‘9’ as the object, use the
graph paper below to
@) draw the image of the object, and

(i1) draw one light ray to find the focal length of the liquid drop.

You may neglect the effect due to the thin glass slide.

(3 marks)
A
object Tt principal axis
5 mm
iquid{drop
Focal length of the liquid drop = mm
(b) If the refractive index of the liquid becomes smaller, explain the change, if any, in the focal length
of the liquid drop.
(2 marks)

Answers written in the margins will not be marked.
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—
qo [P0 {o et

joulemeter

12 V d.c. power supply
Figure 7.1

A 12 V heater is operated under a steady d.c. voltage of 12 V. The energy consumed by the heater is
measured by a joulemeter as shown in Figure 7.1. In 120 s, the heater consumed 2400 J of energy.

(a) Estimate the electrical power of the heater.
(1 mark)
(b) Hence, find the current through the heater.
(2 marks)
(©) A 5 A fuse is installed in the power supply. Explain whether the fuse will blow if another
identical heater is connected in parallel with the original heater.
(2 marks)

Answers written in the margins will not be marked.

www, StudentBounty.com
-Homework Help & Pastpapers

Answers written in the margins will not be marked.


http://www.studentbounty.com/
http://www.studentbounty.com

Answers written in the margins will not be marked.

8. As shown in Figure 8.1, two large vertical parallel metal plates, each in a slotted base, are plai
The plates are connected to the positive and negative terminals of an EHT s

polystyrene tile.
respectively.

metal
plate

S

polystyrene
tile

A small charged ball is suspended by a nylon thread and is placed midway between the plates.

Figure 8.1

makes an angle @to the vertical when the ball is in equilibrium.

EHT supply

(a) Draw a free-body diagram to show the forces acting on the charged ball.

The thread

(2 marks)

Answers written in the margins will not be marked.
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(b) @) Express tan din terms of the electric force F acting on the ball and the weight
ball.

(i1) Given that the mass of the ball is 0.07 g.  When the electric field strength between the
plates is 40000 N C ', #=2°. Estimate the magnitude of the charge carried by the ball.
Assume that the electric field between the plates is uniform.

(2 marks)

(c) Using the setup in Figure 8.1, suggest a simple method to test whether the electric field between
the plates is uniform.

(3 marks)

Answers written in the margins will not be marked.
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9. Read the following passage about ignition coils and answer the questions that follow.

Ignition coil

An ignition coil is used to produce sparks from the battery of a car to ignite the fuel in the engine.
It is used to produce high-voltage pulses from a low-voltage d.c. supply.

An ignition coil consists of two coils of insulated copper wire that are wound around a common iron
core. One coil, called the primary coil, is made from relatively few (tens or hundreds) turns of
thick copper wire. The other coil, called the secondary coil, typically consists of many (thousands)
turns of thin copper wire.

When an electric current is passed through the primary coil, a magnetic field is created. The iron
core guides most of the primary coil’s magnetic field to the secondary coil. When the current in
the primary coil is suddenly interrupted, a high voltage pulse of many thousand volts is developed
across the secondary coil. This voltage is often sufficient to cause an electrical discharge to
produce a spark.

(a) Explain why a voltage is developed across the secondary coil when the current in the primary coil is
suddenly interrupted.
(2 marks)
(b) Suggest one reason why the voltage developed across the secondary coil is very large.
(1 mark)

Answers written in the margins will not be marked.
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© Assume input power to the primary coil equals to the output power of the secondary coil,
why thick wire should be used to construct the primary coil.

END OF PAPER

Sources of materials used in this paper will be acknowledged in the Hong Kong Diploma of Secondary Education
Examination Practice Papers published by the Hong Kong Examinations and Assessment Authority at a later stage.

Answers written in the margins will not be marked.
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Answers written on this page will not be marked.
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sources could not be traced.

Every effort has been made to trace copyright. However, in the event of any inadvertent
infringement due to errors or omissions, copyright owners are invited to contact us so that we can
come to a suitable arrangement.
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