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SECTION B: Atomic World 

 

Q.2: Multiple choice questions. 

 
2.1. In the photoelectric effect experiment, a monochromatic light is directed to the 

metal plate.  The stopping potential is 1.53 eV and the work function of the 
metal plate is 0.8 eV.  Find the wavelength of the monochromatic light used. 

 
 A. 497 nm 
 B. 509 nm 
 C. 534 nm 
 D. 570 nm 
 
2.2. A green monochromatic light is directed to the metal plate.  Only a small 

amount of photoelectrons are emitted.  Which of the following MUST 
increase the amount of photoelectrons emitted?  

 
 (1) Replace the metal plate with another one of smaller work function. 
 (2) Replace the green monochromatic light with violet monochromatic light 

of the same intensity. 
 (3) Increase the intensity of the green monochromatic light. 
 
 A. (2) only 
 B. (3) only 
 C. (1) and (2) only 
 D. (1) and (3) only 
 
2.3. In Rutherford’s scattering experiment, a thin gold foil is bombarded by α 

particles.  Which of the following cannot be explained by the result of this 
experiment? 

 
 A. Atoms do not continuously emit 

electromagnetic waves. 
 B. The nucleus of an atom is much 

smaller than the atom itself. 
 C. The density of charge in an atom is 

not uniform. 
 D. There is a large empty space in an atom. 
 
2.4. What is the ratio of angular momentum of an electron in the 3rd excited state to 

that in the 4th excited state of a hydrogen atom? 
 
 A. 16 : 25 
 B. 9 : 16 
 C. 4 : 5 
 D. 3 : 4 
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2.5. Which of the following are physical properties of nano materials? 
 
 (1) The colour of gold nano particles depends on its size. 
 (2) The electrical conductivity of copper drops drastically when it is reduced 

to nano size. 
 (3) Carbon nanotubes are harder and stronger than most metals. 
  
 A. (1) and (2) only  
 B. (1) and (3) only 
 C. (2) and (3) only  
 D. (1), (2) and (3) 
 
2.6. Felix is on a plane 9100 m above the ground.  Find the minimum distance 

between two people on the ground that he is able to resolve.  Assume the 
people’s hair reflects yellow light of wavelength 500 nm and the pupil of 
Felix’s eye has a diameter of 3.5 mm. 

 
 A. 1.586 m 
 B. 1.796 m 
 C. 1.902 m 
 D. 2.003 m 
 
2.7. Which of the following best shows the tunnelling current I registered by a 

transmission electron microscope (TEM) against the displacement x of the tip? 
 

 
 

 
 
 
 
 
 
 
 
 
 A.  B.  

 C.  D.  
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2.8. The resolution of an optical microscope is much lower than a transmission 
electron microscope (TEM) because 

 
 A. the aperture of TEM is too small. 
 B. the aperture of the pupil of human eye is too 

small. 
 C. visible wavelength is shorter than the de 

Broglie wavelength of high energy electron. 
 D. the de Broglie wavelength of high energy 

electron is shorter than visible wavelength. 
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Q.2:  Structured question 

 

The light emitted from a discharged tube containing an energized, low-density 

hydrogen gas is observed through a transmission grating.  Part of Balmer series 

(transition of electrons from the nth excited state to the 1st excited state (n = 2)) is 

shown in the figure below. 

 

 
 

(a) Find the energy of photon of wavelength 486 nm and express your answer in eV.

  (1 mark) 

 

(b) Copy the following energy level diagram into your answer book.  Draw an 

arrow to show the electron transition which produces the spectral line of 

wavelength 486 nm.  Show your calculations. (3 marks) 

 

 

 

 

 

 

 

 

 

 

(c) Find the orbital radius of the electron at the 1st excited state. (2 marks) 

 (Given: the orbital radius of the electron at the ground state = 5.29 x 10-11 m) 

 

(d) Find the shortest wavelength of electromagnetic wave in Balmer series.  What 

would happen to the electron at the 1st excited state if it absorbs a photon of this 

wavelength ? (3 marks) 

 

(e) Why are the spectral lines closer to each other at the end of shorter wavelength?  

Briefly explain your answer. (1 mark) 

…
 



1819-S6MK-PHY 2  6 

SECTION C: Energy and Use of Energy 

 

Q.3: Multiple choice questions. 

 

3.1. A room with an area of 5 m  5 m has a height of 2.7 m.  It is illuminated by 
one single lamp of luminous flux 2000 lm mounted at the centre of the ceiling.  
Find the ratio of the illuminance between the darkest and the brightest spots on 
the floor. 

 
 A. 1 : 4.5 
 B. 1 : 2.7 
 C. 1 : 2.5 
 D. 1 : 1.6 
 
3.2. 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 
 
3.3. A cubic refrigerator has side lengths of 0.6 m.  All its surfaces are 1 cm thick 

and are made of an insulating material of conductivity 0.02 W m−1 K−1.  
Suppose heat enters the interior of the refrigerator via all its surfaces at a rate of 
40 W.  Estimate the temperature difference between the inside and the outside 
of the surfaces of the refrigerator. 

 
 A. 5.56 °C 
 B. 9.26 °C 
 C. 18.5 °C 
 D. 55.6 °C 
 
3.4. Using double-glazing glass can reduce the OTTV of a building.  Which of the 

following is/are the major reason(s)? 
 
 (1) The U-value of double glazing glass is low. 
 (2) The heat gained by the building via radiation is reduced. 
 (3) Heat is lost from a building through a double-glazing glass window easily. 
 
 A. (1) only 
 B. (3) only 
 C. (1) and (2) only 
 D. (2) and (3) only 
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3.5. Arrange the following lighting devices in increasing order of end-use energy 
efficiency. 

 
 (1) A 57 W halogen lamp giving out 1370 lm. 
 (2) A 12 W LED giving out 456 lm. 
 (3) A 13 W compact fluorescent lamp giving out 780 lm. 
 (4) A 100 W light bulb giving out 1700 lm. 
  
 A. (2), (3), (1), (4) 
 B. (3), (2), (1), (4) 
 C. (4), (1), (2), (3)  
 D. (4), (1), (3), (2) 
 
3.6. Identify the components that can be found in hybrid vehicles but NOT in 

electric vehicles. 
 
 (1) Internal combustion engine 
 (2) Fuel tank 
 (3) Battery 
 
 A. (1) only 
 B. (1) and (2) only 
 C. (2) and (3) only 
 D. (1), (2) and (3) 
 
3.7. Which of the following statements about a nuclear reactor are correct? 
 
 (1) The nuclear fission in a nuclear reactor is under control. 
 (2) The coolant in a nuclear reactor is used for decreasing the rate of nuclear 

fission. 
 (3) The moderator in a nuclear reactor is used to slow down neutrons. 
 
 A. (1) and (2) only  
 B. (1) and (3) only 
 C. (2) and (3) only  
 D. (1), (2) and (3) 
 
3.8. Given that: mass of proton = 1.0073 u, mass of neutron = 1.0087 u, 
     mass of tritium ( H3

1 ) nucleus = 3.0155 u 
 
 What is the binding energy per nucleon of a tritium nucleus? 
 
 A. 2.3  103 MeV  
 B. 3.1  103 MeV 
 C. 2.1 MeV  
 D. 2.9 MeV 
 
 

  

 

 

 

 



1819-S6MK-PHY 2  8 

Q.3: Structured question 

 

Tommy installs an air-conditioner in his building.  The average operating time of the 

air-conditioner is 10 hours in a day.  The cost of electricity is $1.20 per kW h.  The 

following data are extracted from the energy label of this air-conditioner. 

 

Annual energy consumption (kWh)(cooling) 

Based on 1200 hrs/yr operation 
1087 

Cooling capacity (kW) 2.53 

 

(a) Calculate the amount of energy that can be removed by the air-conditioner in an 

hour.  (2 marks) 

 

(b) Estimate the coefficient of performance of the air-conditioner. (3 marks) 

 

 

(c) Tommy has installed a micro-wind turbine with 200 plastic gearwheels in his 

building as shown below.  Each plastic gearwheel is 26 cm in diameter.  The 

electrical output of the turbine is about 150 W.   

  

 Take the air density as 1.225 kg m3 and the average wind speed as 5 m s1 

throughout a day.  
 

 
 

 (i) Estimate the efficiency of the micro-wind turbine. (2 marks) 
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 (ii) To support the development of renewable energy, HK Electric has 

launched the ‘Feed-in Tariff Scheme”, which purchases electricity 

generated by the renewable energy power systems of customers at a rate 

of $4 per kW h.  

 

 

 

  Under this scheme, can Tommy cover the daily cost of operating the 

air-conditioner by selling the energy generated from the wind turbine?  

Show your calculations. (3 marks) 

 

 

 

 

 

 

 

 

END OF PAPER 
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Do not write on this page. 

Answers written on this page will not marked. 
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