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Q.2: Structured question

A potassium metal surface is illuminated by violet light of a certain wavelength and the maximum kinetic energy of 
the electrons emitted from the metal surface is 0.81 eV. The work function of potassium is 2.30 eV. 

potassium metal 
surface 

(a) (i) Find the energy of a violet light photon in unit of eV

(ii) Not all the electrons emitted can have maximum kinetic energy. Explain.

The intensity of the violet light used is 0.01 W m-2. 

(I mark) 

(1 mark) 

(b) (i) According to classical wave theory, an atom has to absorb enough energy from light waves to eject an
electron. Estimate the minimum time required for a potassium atom to absorb energy so as to eject an 
electron. Take the effective area of a potassium atom in absorbing energy as 0.0 I nm2 (I nm = 10-9 m). 

(2 marks) 

(ii) Explain why in experiments almost no time delay is observed for electrons to be ejected from the metal
sur丘ce even though the intensity of light is very weak. (1 mark)

(c) If the area of the potassium metal surface receiving violet light is 4.00x 10-4 m2, how many photons hit the
surface per second ? Find the maximum photoelectric current if one electron is emitted for every 10 photons
hitting the surface. (3 marks)

(d) The curve of the photoelectric current I against the potential difference across the cathode and the anode Vis
shown in the graph below.

I (arbitrary unit) 

-2.00 。 2.00 4.00 6.00 VIV 

COPY THE GRAPH TO YOUR ANSWER BOOK. If the light intensity is reduced to half of its original value, 
use a dotted line to sketch the corresponding curve m the graph you have copied. (2 marks) 
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Q.3: Structured question 

3.4 m 

bulb A 

Figure 3.1 

blackboard 

The classroom shown in Figure 3 .1 has an incandescent light bulb A of luminous flux 2000 Im (lumens). You may 
treat the light bulb as a point light source. 

a Find the illuminance, in Im m , by bulb A around the blackboard's centre C. Neglect any reflection of light 
(2 marks) 

(b) Bulb A is mainly for illuminating the student's desk, however, the light ray reflected back into the student's
eyes is undesirable (see the figure). Explain the type of surface that should be used for the blackboard so as to
reduce such a problem. (2 marks)

(c)柘gure 3.2 shows the appearance of the classroom. The average rate of heat gain of the classroom from outside
is 14.5 kW.

windows 
Figure 3.2 

The classroom is designed to accommodate a maximum of 15 persons at the same time and each person 
produces on average I 00 J of heat per second. There are altogether 6 identical incandescent light bulbs 
installed to illuminate the classroom and each bulb produces 80 J of heat per second. 

(i) Estimate the cooling capacity, in kW, (due to heat produced inside the classroom and heat gain from
outside) required for the classroom's air-conditioning system. Assume that there is no other equipment
producing heat in the classroom. (2 marks)

(ii) The power rating of each light bulb is 100 W. The air-conditioning system consumes 0.5 J of electrical
energy for removing 1 J of heat from the classroom. Estimate the total monthly cost of electricity for
lighting and air-conditioning if the classroom operates 8 hours a day and 20 days a month. Given: cost of
electricity= $1.0 /kW h (3 marks)

(iii) Suggest one way of changing either the building structure or the electrical appliance so as to reduce the
electricity bill through lower consumption of energy. (I mark)
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Section D : Medical Physics 

Q.4: Multiple-choice questions 

4.1 The diagram shows an eyeball of a person suffering from an eye defect. The distance between the retina and 
optical centre of the refracting parts is 2.0 cm while the minimum power of the refracting parts is +55 D. 
What is the power of the spectacles required to correct the defect? 

A

B

c

D

 

-5 D
一10 D
+5 D
+IOD

A

O

B

0

c

O

D

0

4.2 Two point objects of separation 5 mm emitting green light of wavelength 550 nm are observed by Jacky. 
Assume that the diameter of the pupils of his eyes is about 3 mm in normal daylight. Estimate the maximum 
distance of the two objects from him such that he can still resolve them? 

A

B

c

D

 

42.4 m 
24.2 m 
22.4 m 
20.4 m 

A

O
 

B

0

c

O

D

0

4.3 The diagram below represents two coherent optical fibre bundles X and Y used in endoscopes. Their cross­
sections have the same dimensions butXhas more and finer fibres. Which statements are correct? 

尸／
X y 

(I) X gives a much brighter image than Y.
(2) X can be bent more than Y.
(3) X gives an image of higher resolution than Y.

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

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

4.4 The sensitivity of the human ear is high because the pressure change in a sound wave is greatly amplified 
before reaching the inner ear. Which of the following facts contribute to this large amplification? 

(1) When the ear bones transmit the vibrations from the ear drum to the oval window of the inner ear, lever
action occurs.

(2) The ear drum has a much larger area than the oval window of the inner ear.
(3) The inner ear is filled with a liquid which has a much higher density than that of air outside.

A

B

c

D

 

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

A

O

B

0

c

O

D

0
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4.5 A speaker is connected to an amplifier to produce sound. When the power supplied to the speaker is 50 W, 
the resulting sound intensity level at a certain location is 100 dB. Assume that there is no other sound source 
and the speaker has a fixed efficiency of converting electrical energy to sound. What is the power required to 
produce a sound intensity level of 110 dB at the same location ? 

A. 52 W
B. 55 W
C. 100 W
D. 500 W

A

O

 

B

0

c

O

D

0

4.6 Technetium-99m is a radioisotope which undergoes y-decay with a half-life of 6 hours. Some 
technetium-99m was combined with a substance which can be easily absorbed by liver. The compound was 
taken by a patient and a series of images were taken by a gamma camera at different times. Which of the 
following statements is/are correct ? 

1 hour after intake 3 hours after intake 

(I) The darker part of the images corresponds to the part of the liver causing a greater attenuation ofy-rays.
(2) This series of images provides functional information about the liver of the patient.
(3) The difference between the images is solely due to the decay oftechnetium-99m.

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

A

O

 

6 hours after intake 

B

0

c

O

D

0

4.7 Which of the following statements about ultrasound medical imaging is/are correct? 

(l) Ultrasound is potentially hazardous as it is a form of ionizing radiation.
(2) Ultrasound is not suitable for lung scanning as it is almost totally reflected when it reaches the tissue-air

boundary in the lungs.
(3) High frequency ultrasound has a greater penetrating power but provides images of lower resolution.

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

A

O

 

B

0

c

O

D

0

4.8 The patient of a car accident was suspected to have internal bleeding in the brain. In order to locate where 
the bleeding might have occurred, which medical imaging method is the most suitable to be used ? 

A . Ultrasound scanning 

B. Endoscope
C. X-ray radiography
D. Computed tomography (CT)

A

O

 

B

0

c

O

D

0
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