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Section B: Atomic World 
 

Q.2: Multiple-choice questions 

2.1 When a beam of  particles is directed towards a thin gold foil, most  particles pass 

thought the foil but some of them bounce back at a large angle.  Which of the 

following can be deduced from this result? 

 (1) Tiny electrons orbit around a gold atom. 

 (2) The mass of the  particle is about the same as the gold atom. 

 (3) The mass in a gold atom is concentrated in a tiny core. 

 

 A. (3) only 

 B. (1) and (2) only 

 C. (1) and (3) only 

 D. (2) and (3) only 

 

 

2.2 According to Bohr’s model, the electron in a hydrogen atom 

 

 A. can orbit at any distance from the nucleus. 

 B. can escape from the atom by emitting a photon. 

 C. emits electromagnetic wave when it stays in a certain orbit. 

 D. releases energy when it moves from a large orbit to a small orbit. 

 

 

2.3 Which of the following phenomena about photoelectric effect CANNOT be explained 

by classical physics? 

 (1) Photoelectrons are emitted from the metal surface almost instantaneously upon 

the shine of light.  

 (2) No photoelectron can reach the collector in a photocell if the potential 

difference between the electrodes exceeds the stopping potential. 

 (3) No photoelectron will be emitted if the frequency of the light is too low. 

 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

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

 

 

A B C D 

A B C D 

A B C D 
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2.4 A hydrogen is excited from the first excited state (n = 2) to the third excited state   

(n = 4) when it absorbs energy E.  What is the energy required to excite a hydrogen 

atom from the third excited state (n = 4) to the seventh excited state (n = 8)? 

 

 A. E / 2 

 B. E / 4 

 C. E / 16 

 D. E / 64 

 

 

2.5  

 

 

 

 

 The figure above shows all the spectral lines emitted by a hydrogen atom from any 

excited state to the ground state (n = 1).  Which of the following is/are correct?  

  (1) Theoretically, there are infinitely many spectral lines between X and Y.  

 (2) X has a higher frequency than Y. 

 (3) A hydrogen atom will be ionized if it absorbs a photon corresponding to Y. 

 

 A. (2) only 

 B. (1) and (2) only 

 C. (1) and (3) only 

 D. (2) and (3) only 

 

 

2.6 In a transmission electron telescope (TEM), electrons are accelerated by a potential 

difference of 2 V.  Estimate the de Broglie wavelength of those electrons. 

 

 A. 0.868 nm 

 B. 1.03 nm 

 C. 3.41 nm 

 D. 18.7 nm 

 

 

A B C D 

A B C D 

A B C D 
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2.7 An artificial satellite, located at 4000 km above the ground, has a telescope with an 

aperture of 20 cm.  Estimate the smallest distance between two trees resolvable by 

this telescope.  Assume the trees emit light of wavelength 500 nm. 

 

 A. 1 m 

 B. 5 m 

 C. 12 m 

 D. 28 m 

 

 

2.8 Some people coat a nano-sized layer of titanium dioxide on a sheet of glass.  Which 

of the following is NOT the purpose of the coating?   

 

 A. UV blocking 

 B. self-cleaning 

 C. water repelling 

 D. breaking down organic dirt 

 

 

 

A B C D 

A B C D 
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Q.2: Structured question 

As shown in Figure A, a photocell is connected to a d.c. power supply.  The cathode in the 

photocell is illuminated by blue light of 480 nm.  The intensity of the light is 0.04 W m2. 

 

 

 

 

 

 

 

 

 

 

 

 

By adjusting the voltage of the power supply, Figure B is obtained to show how the 

photoelectric current I varies with the potential difference V across the photocell. 

 

 

(a) From the graph, calculate the number of photoelectrons emitted by the cathode per 

second.    (2 marks) 

(b) (i) Find the energy of each photon in the blue light. (2 marks) 

 (ii) If the area of the cathode receiving the blue light is 1104 m2, estimate the 

number of photons hitting the metal plate per second. (2 marks) 

(c) From the graph, find the work function of the metal. (2 marks) 

(d) If the same blue light of higher intensity is used, sketch the corresponding curve in 

Figure B.    (2 marks) 
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Section C: Energy and Use of Energy 
 

Q.3: Multiple-choice questions 

3.1 A 1000-W microwave oven can heat 1.05 kg of soup from 20oC to 70oC in 5 minutes.  

Estimate the end-use efficiency of the microwave oven. 

 Given: specific heat capacity of the soup = 4000 J kg-1 oC-1 

 

 A. 62.5% 

 B. 66.7% 

 C. 70% 

 D. 77.8% 
 

3.2 Which of the following statements about some major components of an air 

conditioner is correct? 

 

 A. The compressor increases the temperature of the refrigerant. 

 B. The expansion valve turns part of the refrigerant from gas to liquid. 

 C. When the refrigerant passes through the condensing coil, it absorbs heat from 

the air in the room. 

 D. When the refrigerant passes through the evaporator coil, it absorbs heat from 

the air outside the room. 

 

 

 

3.3 In a fluorescent lamp, visible light is emitted from 

 

 A. argon gas. 

 B. mercury vapour. 

 C. phosphor coating. 

 D. the electrodes. 

 

A B C D 

A B C D 

A B C D 
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3.4 The figure below shows a concrete wall with a glass window on it.  The concrete 

wall is 20 cm thick.  The U-values of the concrete and the glass are 4 W m2 K1 and  

1.3 W m2 K1 respectively.  Find the average U-value of this wall. 

 

 

 

 

 

 

 

 

 

 

 

 A. 0.868 W m2 K1 

 B. 2.65 W m2 K1 

 C. 3.34 W m2 K1 

 D. 3.64 W m2 K1 

 

 

3.5 Which of the following statements about hybrid vehicles is/are correct? 

 (1) Comparing to electric vehicles, hybrid vehicles have higher end-use efficiency. 

 (2) Comparing to fossil-fuel vehicles, hybrid vehicles have longer range. 

 (3) Some hybrid vehicles do not need external source to charge the batteries. 

 

 A. (3) only 

 B. (1) and (2) only 

 C. (1) and (3) only 

 D. (2) and (3) only  

 

A B C D 

A B C D 

4 m 

2.5 m 
1.5 m 
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3.6 The graph below shows the binding energy per nucleon of different nuclides.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 According to the graph, which of the following interpretations is NOT correct? 

 

 A. Energy is released when magnesium (Mg) is formed by nuclear fusion. 

 B. Iron (Fe) has the most binding energy among all nuclides. 

 C. More energy is required to split mercury (Hg) than tellurium (Te) into their 

individual nucleons. 

 D. Energy is released when uranium (U) splits into two nuclides of similar mass. 

 

 

  

3.7 A wind turbine is set to rotate when wind blows normally at 14 m s-1.  If the blades are 

4.5 m long and the overall efficiency is 20 %, estimate the output power of the wind 

turbine.   

 Given: density of air = 1.2 kg m-3 

 

 A. 1.50 kW 

 B. 20.9 kW 

 C. 29.3 kW 

 D. 33.5 kW 

 

A B C D 

A B C D 
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3.8 Which of the following statements are correct when a solar cell is exposed to 

sunlight? 

 (1) A direct current is produced. 

 (2) Free electrons move to the n-side of the solar cell. 

 (3) An electric field is developed in the PN junction. 

 

 A. (1) and (2) only 

 B. (1) and (3) only 

 C. (2) and (3) only 

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

 
A B C D 
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Q.3: Structured question 

The table below shows some information of two lamps. 

Type of lamp Average lifetime / h Power / W Efficacy / lm W1 Price / $ 

LED lamp 12500 50 40 110 

Incandescent lamp 2200 100 20 50 

 

(a) (i) Are the two lamps equally bright to human eyes?  Explain your answer. 

      (2 marks) 

 (ii) The cost of electricity is $1.2 per kW h.  How much can be saved if the LED 

lamp is used instead of the incandescent lamp for 10 years?  Assume that on 

average the lamp is switched on for 12 hours per day. (2 marks) 

 

 (iii) Except the cost, suggest ONE advantage and ONE disadvantage of using the 

LED lamp over the incandescent lamp. (2 marks) 

 

(b) The figure below shows a room with the incandescent lamp installed at the ceiling.  

Assume that the incandescent lamp is a point source of light.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i) Estimate the illuminance of a book placed horizontally on a table 1.5 m away 

from the incandescent lamp, with the light incident at an angle 20o to vertical.  

State ONE assumption in your calculation. (3 marks) 

 

 (ii) It is found that the illuminance on the book is too low for reading.  With the 

same lamp, suggest ONE feasible way to increase the illuminance on the book.

    (1 mark) 

END OF PAPER 
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