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Please stick the barcode label here. 

1.4 Which diagram below best shows the positions of a planet orbiting a star at equal time intervals ? 

A. 

c

B. 

D. 

A

O
 

B

0

c

O

D

0

1.5 A spacecraft sends a radio signal back to the Earth from 130 AU away. How long will it take for the signal to 
arrive at the Earth ? 

A

B

c

D

 

500 s 
650 s 
43333 s 
65000 s 

A

O
 

B

0

c

O

D

0

1.6 The explosion of a massive star towards the end of its life results in a supernova which appears extremely 
bright in the sky for some time. In 1987, a supernova (SN1987A) appeared and was visible to the naked eye
in the Large Magellanic Cloud which is 163000 light years away. In 1054, Chinese astronomers observed 
another supernova (SN1054) that appeared in the constellation of Taurus which is 6500 light years away. 
SN1987A happened about 

A

B

c

D
 

933 years after SN1054. 
155567 years before SN1054. 
156500 years before SN1054. 
162067 years before SN1054. 

A

O
 

B

0

c

O

D

0
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Please stick the barcode label here. 

Q.1: Structured question

(a) 

The Hertzsprung-Russell diagram (HR diagram) below shows the 50 brightest stars as seen from the Earth. 
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(b) 

Explain qualitatively how absolute magnitude, apparent magnitude and luminosity of a star are related. 
(2 marks) 

(S
7
 /7)
 Al!S0

1I!UffiI
 

100 

10 

1 

0.1 

0.01 

0.001 

．、 _st1 rX• .. 
． ． 丶

龜
丶

． 丶·• .,- ． 
． ． • 4 丶
• G -.f:z B 

丶· � 重虹 ． • ｀ 
丶

丶．、
．、

． • 龕 - • 矗量�

. 丶 ． 、1丶． lo � .. c 丶·、 ·- •. '• 丶． ． 
丶

丶 量�

St 
,.,.,.. ｀｀丶 ·� 

丶． 丶
丶'• 丶

丶 ·� 

10000 

ineX

lines 

0.0001 
40000 5000 1000 

(i) 

surface temperature (T IK) 

L, Rand Tare the luminosity, radius and surface temperature of a star. Use Stefan's law to show that 

L R 2 T 4—=(—) (-) Ls Rs 乓

(ii) 

(c) (i) 

where Ls, Rs and Ts are the luminosity, radius and surface temperature of the Sun. State an assumption 
you made. (2 marks) 

Star Xin the HR diagram has surface temperature T = 6100 Kand luminosity L = 126000 Ls. Find the 
radius R of star X in terms of the Sun's radius R8. Hence name the type of star that it belongs to. 
Given: surface temperature of the Sun Ts = 5840 K. (3 marks)

Taking the logarithm of the equation in (b)(i) yields the following equation: 

log足） = 4logT + 2lo心） -4logT8

Show that it represents a straight line in the HR diagram and all stars on the line are of the same size. 
The scales on both axes of the HR diagram are logarithmic and the x-axis indicates a higher temperature 
towards the left. Rs and Ts are constants. [Note: Line Sand line X in the diagram are two such straight 
lines running from upper left to lower right containing the Sun and star Xrespectively.] (2 marks) 

(ii) For stars A, Band C in the HR diagram, deduce which one is the largest. (1 mark) 
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Q.2: Structured•111cstion

monochromatic light beam 

l,'1/J,llf'C 2.1 

The set-up in Figure 2.1 is for the study of the photoelectric effect. A monochromatic light beam with each photon 
of energy 3 .4 e V is directed towards the photo-sensitive cathode X of a photocell. The potential difference V across 
anode Y and cathode X can be changed by adjusting the variable supply. The graph shows how the photoelectric 
current I varies with the potential difference V. 

I (arbitrary unit) 

-0.8

neVI curve 1 or part c) 

， ... --
original curve 

＇ v---
＇ 

！／ cur ent bee omes si turated

.1 
V !I \�/
-1.0 。 1.0 2.0 3.0 VIV 

(a) (i) The photoelectric currentlbecomes saturated after Vreaches a certain value. Explain why this is so.
(1 mark) 

(ii) Hence deduce the maximum kinetic energy, in e V, of the photoelectrons reaching anode Y when I is just
saturated. (2 marks)

(b) (i) Find the work function, in e V, of the metal of cathode X and calculate the threshold wavelength for this
metal. (3 marks) 

(ii) Hence explain whether yellow light of wavelength 576 nm can have photoelectric effect on cathode X.
(2 marks) 

(c) If the experiment is repeated with another light beam using the same photocell, a new curve (in dotted line) is
obtained as shown. What can be said about this light beam's frequency and intensity ? (2 marks)
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Section C : Energy and Use of Energy 

Q.3: Multiple-choice questions

3. I In a computer room, there is a light source installed directly above each desk
such that a concave reflector encloses most of the source as shown. The 
purpose(s) of such arrangement is/are to 

(1) maximize the amount of light reaching the desk's surface.
(2) reduce the amount of light reaching the computer monitor so that glare

can be minimized.
(3) increase the luminous flux of the light source.
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A

B

c

D
 

(1) only
(1) and (2) only
(1) and (3) only
(2) and (3) only

A

O
 

B

0
 

c

O
 

D

0
 

3.2 The signage below is to be illuminated by a point light source from the ground as shown. What is the 
luminous flux of the source required for producing an illuminance of 200 lux at the centre of the signage ? 
Assume that the source emits light uniformly in all directions and neglect any reflection from the ground. 

signage 

·ound

A

B

c

D
 

70251m 
3512 lm 
3142 lm 
5601m 

A

O
 

B

0
 

c

O
 

D

0
 

3.3 Figures X, Y and Z below show the energy flow of a hybrid car in three different situations. 

Which of the following correctly matches the figures with these situations ? 

braking accelerating with full power cruising at a constant speed 

A. X y z 
B. y X z 
C. X z y 
D. y z X 

A B C D 

。 。 。 。
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3.4师ich statement about a solar cell is INCORRECT ? 

A. When sunlight shines on a solar cell, some electrons in the
semiconductor are excited to be free electrons.

B. When a solar cell delivers power, current only flows in the
interface at the p-n junction.

C. The output voltage of a solar cell remains more or less
unchanged when the incident light intensity increases.

D. The efficiency of typical solar cells is about 10% to 20%.

A

O

 

B

0

c

O
 

D

0
 

3.5 A room is cooled down by an air-conditioner and maintained a steady temperature which is AT below the 
temperature outside. Which of the factors below would affect AT? 

(1) thermal conductivity of the wall material of the room
(2) cooling capacity of the air-conditioner
(3) specific heat capacity of air

A

B

c

D
 

(I) and (2) only
(1) and (3) only
(2) and (3) only
(1), (2) and (3)

A

O

 

B

0

c

O
 

D

0
 

3.6 Which of the following expressions take(s) the unit watt (W)? 

(1) luminous flux x area
(2 ) solar constant x area
(3) thermal transmittance x area x temperature difference

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

。 。 。 。C. (I) and (3) only
D. (2) and (3) only

3.7 An air-conditioner can remove 1 J of heat from a room to the exterior for every 0.5 J it consumes. Estimate 
the total thermal energy released to the exterior when the air-conditioner removes 1500 J of heat from the 
room. 

A

B

c

D
 

75 0 J 
1000 J 
2250J 
4500J 

A

O

B

0

c

O
 

D

0
 

3.8 The Overall Thennal Transfer Value (OTTV ) of the house shown is 25 W m-2 and the rate of heat generated 
due to human activities inside is 2000 W. Which cooling capacity below for an air心conditioning system is the 
most appropriate choice for the house ? 

3m 
10m 

6ml 回回
window 

A

B

c

D
 

2kW 
5kW 
lOkW 
15kW 

A

O

B

0

c

O
 

D

0
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Q.3: Structured question

Figure 3. 1 shows a wind power station backed up by a pumped hydroelectric storage system via a control centre. 
Excess electrical power from the wind farm can be used to pump water from the lower reservoir to the upper one 
during off-peak hours. During peak hours, water runs down from the upper reservoir to drive the turbine and 
generator to produce electricity. 

wind farm wind 
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pump / turbine & generator 

A rotor blade of each wind turbine is 30 m long. Each turbine can be automatically controlled so that the blades' 
rotational plane is always normal to the wind direction. The graph in Figure 3 .2 shows how the electrical power 
output from each turbine varies with wind speed. 

electrical power output I kW 

(a) 

(b) 

(i) 

(ii) 

State the reason why practically there is no power output 
from the turbine when the wind speed is (I) lower than 
5m s方and (II) higher than 25 m s-1. (2 marks) 

The turbine attains maximum power output when the 
wind speed is 15 m s-1. Find the efficiency of the wind 
turbine in converting wind energy to electrical energy at 
such wind speed. Given: density of air = 1.23 kg m-3 

(2 marks) 
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There are 50 wind turbines in the wind farm for supplying electricity to a town. 
variation of the town's electrical power demand with time of a day. 
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(i) 

(ii) 

Using the two graphs given, find the lowest wind speed needed to meet the town's minimum demand of 
electrical power in a day without using the pumped hydroelectric storage system. (2 marks) 

Suppose that on a certain day the wind speed is always 15 m s-1. 

(I) 

(II) 

Estimate the total power output of the wind farm. Hence state the time period within which the 
pumped hydroelectric storage system needs to generate electricity for the town. (2 marks) 

During the period of minimum demand of electrical power by the town, at what flow rate, in 
kg s-1, is water in the lower reservoir pumped back to the upper one at a vertical height of 120 m? 
The overall efficiency of the pump is 80%. (g = 9.81 m s ) (2 marks) 
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Section D : Medical Physics 

Q.4: Multiple-choice questions

4. I The retina contains two types of light sensitive cells, namely, rods and cones. Which of the following
statements about rods and cones is/are correct ? 

(I) Rods are responsible for vision at low light levels.
(2) Rods are less numerous than cones.
(3) Both rods and cones are capable of colour vision.

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

。 。 。 。C. (2) and (3) only
D. (1), (2) and (3)

4.2 Tom suffers from an eye defect such that his near point of accommodation is 2 m from his eyes. Spectacle 
lens of what power is needed to correct his near point to 0.25 m? 

A

B

c

D
 

+ 3.5 D
-3.5 D
+4.5 D
-4.5D

A

O
 

B

0

c

O

D

0

4.3 When an aircraft takes off, some people suffer from ear pain or temporary loss of hearing. Which of the 
following could be the cause ? 

A. The pressure on the eardrum increases drastically such that the three ear bones in middle ear cannot
move.

B. The pressure on the eardrum increases drastically such that the oval window closes.
C. The pressure between the outer ear and middle ear is suddenly imbalanced and consequently the

cochlea cannot function.
D. The pressure between the outer ear and middle ear is suddenly imbalanced and the eardrum cannot

vibrate freely.

A

O

B

0

c

O

D

0

4.4 Endoscopes are widely used in the diagnosis of colon diseases rather than other medical imaging methods 
because 

(1) it can provide a direct picture with fairly good resolution and clarity.
(2) tools can be inserted through the duct in the endoscope to obtain tissue for further tests.
(3) its risk is lower than that of other imaging methods.

A

B

c

D
 

(2) only
(3) only
(1) and (2) only
(1) and {3) only

A

O

B

0

c

O

D

0
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4.5 A student measures the sound intensity level in dB at a distance of x from a small sound source. Estimate how 
far the student should be from the sound source in order to reduce the measured sound intensity level 
by20 dB. 

x

x

x

 

x
 0

0

0
 

5

1

2

4
 

A

B

c

D
 

A

O
 

B

0
 

c

O

 

D

0
 

4.6 For scanning the liver which is located inside the body, which of the following choices of ultrasound, with a 
reason, is correct ? 

A. 3 MHz ultrasound, as the image is of a higher resolution.
B. 3 MHz ultrasound, as it can travel deeper inside the body.
C. 12 MHz ultrasound, as the image is of a higher resolution.
D. 12 MHz ultrasound, as it can travel deeper inside the body.

A

O
 

B

0
 

c

O
 

D

0
 

4.7 An X-ray beam of intensity /0 is incident on a medium of linear attenuation coefficientµ After travelling a 

distance x in that medium as shown, the intensity of the beam becomes I. A graph of In 〔土〕 is plotted

against x. What does the magnitude of the slope of the graph represent ? 

In(訌
。

<: 
X 

>' I 

A. 且
A B C D 

2
ln2

。 。 。

B. 

C. 
1 

µ 

D. µ

x
 

4.8 Which of the following statements about computed tomography (CT) scan is/are correct? 

(1) The grey levels in CT images correspond to X-ray attenuation coefficient of the body tissue.
(2) CT image reconstruction involves back projecting the inte函ty readings of the X-ray beam across an

image plane viewed at different angles.
(3) The radiation dose received by a patient taking a CT scan is much higher than that received in

conventional X-ray imaging.

A

B

c

D
 

(1) only
(1) and (2) only
(2) and (3) only
(1), (2) and (3)

A

O

 

B

0
 

c

O
 

D

0
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Q.4: Structured question

(a) Images A, Band C below were obtained by different medical imaging methods.

A (kidney) B (body) C(chest) 

(i) Which one is produced by radionuclide imaging ? Explain how this image is formed. No need to
des函be the structure and mechanism of the detecting instrument used. (4 marks) 

(ii) State ONE advantage of radionuclide imaging over the other two imaging methods. (1 mark) 

(b) A radioactive isotope of initial amount Ni。 decays to become N1 after time t. The graph below shows the
N 

variation of the ratio -上 with time t. 

1.1 
1.0 
0.9 
0.8 
0.7 

－ 
N 0.6 

N。 0.5 
0.4 
0.3 
0.2 
0.1 
0.0 

N。

0.0 1.0 2.0 3.0 4.0 5.0 

t/day 

(i) Use the graph to find the half-life of the radioactive isotope.

6.0 7.0 8.0 9.0 

(1 mark) 

A chemical compound containing this radioactive isotope is used as a'tracer'for injecting into a patient to 
study a physiological process. The biological half-life of this'tracer'is 2 days. 

(ii) What is meant by the biological half-life of the'tracer'? (1 mark) 

(iii) If 50 mg of this'tracer'is injected initially, estimate the time taken for the amount of this radioactive
chemical compound remaining m the body to drop to 10 mg. (3 marks)

ENDOFPAPER 

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