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Section B: Atomic World 
 

Q.2: Multiple-choice questions 

 

2.1 Concerning photoelectric effect, which of the following CANNOT be explained by 

the wave theory of light ? 

 

 (1) There is a threshold frequency for photoelectric effect to occur. 

 (2) There is no time delay in the emission of photoelectrons. 

 (3) Electrons on the metal surface gain the energy from the incident light and are 

emitted. 

 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

 

2.2 The figure shows the energy states of a certain atom.  The atom is initially in state S. 

 

 

 

 

 

 

 

 

 Which of the following statements is/are correct ? 

 

 (1) A photon of energy 8 eV can excite the atom to state R. 

 (2) An electron of energy 11 eV can excite the atom to state Q. 

 (3) A photon of energy 14 eV can ionize the atom. 

 

 A. (3) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

Q 

R 

S 

state energy 

3 eV 

6 eV 

13 eV 

P 1 eV 
NOT to scale 

A B C D 

A B C D 
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2.3 Based on Rutherford’s atomic model, 

 

 A. the atom should emit electromagnetic waves of some discrete frequencies. 

 B. the atom should emit electromagnetic waves of a continuous range of 

frequency. 

 C. the atom should emit electromagnetic waves of some discrete speeds. 

 D. the atom should not emit electromagnetic waves. 

 

 

2.4 Which of the following figures best shows the relative sizes of the first four orbits of 

the electron in a hydrogen atom ? 

 

 

 A.     B. 

 

 

 

 

 

 

 

 C.     D. 

 

 

 

 

 

 

 

 

2.5 A beam of electrons is used in a transmission electron microscope (TEM) to observe 

atomic structure in a nanoscale.  If the de Broglie wavelength of the electrons used is 

109 m, estimate the kinetic energy of the electron in the beam. 

 

 A. 0.01 eV 

 B. 1 eV 

 C. 102 eV 

 D. 104 eV 

A B C D 

A B C D 

A B C D 
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2.6 A man on an aeroplane 10 km from the ground observes two green cars on the ground. 

The diameter of the pupil of the man is 3 mm.  Taking the wavelength of green light 

to be 500 nm, estimate the minimum distance between the two green cars he would 

resolve. 

 

 A. 2 m 

 B. 10 m 

 C. 25 m 

 D. 50 m 

 

 

2.7 Which of the following properties of nano-sized zinc oxide (ZnO) would differ from 

its bulky from ? 

 

 (1) Mechanical 

 (2) Optical 

 (3) Electrical 

 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

 D. (1), (2) and (3) 

 

 

2.8 A very thin film of titanium dioxide (TiO2) can be used in window coating for 

self-cleaning.  Which of the following statements is WRONG ? 

 

 A. The coating speeds up the breaks of organic dirt. 

 B. The coating repels water due to the Lotus effect. 

 C. The coating has a very high surface-to-volume ratio. 

 D. The coating absorbs ultra-violet radiation. 

 

 

A B C D 

A B C D 

A B C D 
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Q.2: Structured question 

 

Photomultiplier (Figure 2.1) is a device which can detect electromagnetic waves of very low 

intensity.  When electromagnetic waves strike the first photocathodes of the photomultiplier, 

electrons are emitted due to photoelectric effect.  

 

 

 

 

 

Figure 2.1 

 

 

 

 

 

(a) A weak light beam of wavelength 500 nm is incident on the first photocathode at a 

power of 2106 W.  Find the frequency of such light beam.  Hence, estimate the 

number of photons reaching the first photocathode per second. (2 marks) 

 

(b) Why do the potentials of the photocathodes are positive and increasing towards the 

anode ?    (2 marks) 

 

(c) Ag-O-Cs is a common material used in the photocathodes of photomultipliers.  The 

work function of this material is 0.8 eV. 

 (i) State the meaning of ‘work function’ of a material. (1 mark) 

 (ii) Find the threshold frequency of Ag-O-Cs. (2 marks) 

 (iii) Find the maximum kinetic energy of the photoelectron emitted from Ag-O-Cs 

under the illumination of green light of 500 nm.  (2 marks) 

 (iv) Is this type of photomultipliers able to detect red light ? (1 mark) 

 

 

EM waves of 
low intensity 

photocathode 

to ammeter 
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Section C: Energy and Use of Energy 
Q.3: Multiple-choice questions 

 

3.1 A point light source Q is 5 m away from a wall. Points X, Y and Q are on the same 

plane. 

 

 

 

 

 

 

 

 

 If the illuminance on the wall at X is E, what is the illuminance on the wall at Y which 

is at a distance r from X ?  

 A. 
 2

3
225

125

r

E


 

 B. 
 2

3
225

25

r

E


 

 C. 
 2

3
225

5

r

E


 

 D. 
 2

3
225 r

E


 

 

3.2 On average, hybrid car P consumes 0.38 L of gasoline in travelling a distance of 10 

km, whereas hybrid car Q consumes 0.585 L in travelling a distance of 15 km.  If the 

fuel tank capacity of both cars is the same, which of the following is correct ? 

 

  higher fuel efficiency  longer range 

 A.  P   P 

 B.  P   Q 

 C.  Q   P 

 D.  Q   Q 

 

A B C D 
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A B C D 
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3.3 Four types of lamp are available in a lamp shop: 

 

Lamp Power rating Efficacy 

P 20 W 85 lm W1 

Q 40 W 65 lm W1 

R 60 W 45 lm W1 

S 80 W 25 lm W1 

 

 Which lamp is the brightest ? 

 A. P 

 B. Q 

 C. R 

 D. S 

 

 

3.4 Which of the following features is/are essential for an induction cooker to work 

properly ? 

 

 (1) A magnetic field alternating at a high frequency is produced. 

 (2) A heat-conducting surface for a cooking utensil to sit on. 

 (3) A utensil with a metal bottom is used. 

 

 A. (2) only 

 B. (3) only 

 C. (1) and (2) only 

 D. (1) and (3) only 

 

  

3.5 A wind turbine provides an output power of 100 kW when the wind speed is 10 m s1. 

When the wind speed is 20 m s1, the efficiency of the turbine is halved.  What is the 

output power of the turbine at a wind speed of 20 m s1 ? 

 

 A. 200 kW 

 B. 400 kW 

 C. 600 kW 

 D. 800 kW 

 

A B C D 

A B C D 

A B C D 
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3.6 There is a heater in a room and it is turned off.  If the temperature in the room is 

higher than that outside, which of the following will decrease the rate of heat loss 

from the room through its walls ? 

 

 (1) The outdoor temperature increases. 

 (2) The heater is turned on. 

 (3) The number of people in the room increases. 

 

 A. (1) only 

 B. (2) only 

 C. (1) and (3) only 

 D. (2) and (3) only 

 

3.7 Find the energy released in the following nuclear reaction.  

                          48
24 Cr + 4

2 He  52
26 Fe 

 Given: Binding energy per nucleon of He-4 = 7.01 MeV 

  Binding energy per nucleon of Cr-48 = 8.57 MeV 

  Binding energy per nucleon of Fe-52 = 8.61 MeV 

 

 A. 5.53 MeV 

 B. 6.97 MeV 

 C. 7.14 MeV 

 D. 8.32 MeV 

 

 

3.8 Comparing to normal glass, using low-e glass in windows can reduce the OTTV of a 

building.  Which of the following is the major reason ?  

 

 A. The U-value of low-e glass is relatively low. 

 B. Heat can be lost from the building through windows effectively. 

 C. The heat gained by the building via radiation is reduced. 

 D. Low-e glass reduces the natural lighting entering the building. 

 

  

A B C D 

A B C D 

A B C D 
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Q.3: Structured question 

 

Figure 3.1 shows a concrete hut of dimensions 10 m  10 m  3 m.  On each wall there is a 

window of area 1.2 m2.  A metal door of area 2 m2 is installed on the front wall.  The 

average U-values of the concrete roof, a side wall with a window and the front wall with a 

metal door are 1.5 W m2 K1 , 1.67 W m2 K1 and 2.02 W m2 K1 respectively. 

 

 

 

Figure 3.1 

 

 

 

 

(a) The outdoor temperature is 30C.  The rate of heat transfer by radiation per unit area 

of the window is 160 W m2.  The indoor temperature is to be maintained at 24oC 

with an air-conditioner. 

 

 (i) Find the rate of heat transfer by conduction through the hut envelope. (3 marks) 

 

 (ii) Find the OTTV of the hut envelope. (2 marks) 

  

roof 

front wall 

door 

window 

10 m 

3 m 

10 m 
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(b) Figure 3.2 shows the Energy Efficiency Label of the air-conditioner used in the hut. 
 

      
 

 Given: density of air = 1.2 kg m3 ;  specific heat capacity of air = 1000 J kg1 C1   

 

 (i) Estimate the time required to cool the air in the hut in Figure 3.1 from 30C to 

24C by this air-conditioner.  You may ignore the heat gained by the hut from 

the surroundings.  (2 marks) 

  

 (ii) Find the average electrical power input (in kW) of air-conditioner during 

operation.   (1 mark) 

 

 (iii) In reality, this air-conditioner would fail to lower the indoor temperature of the 

hut to 24C when the outdoor temperature is 30C.  Explain briefly. (2 marks) 

 

 

 

END OF PAPER 

 

 

 

 

 

 

 

Figure 3.2 
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