
CHAPTER IV : QUANTUM PHYSICS 
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Formative Practice 7.1 [Quantum Theory of Light] 
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Formative Practice 7.2 [Photoelectric Effect] 

1. What is meant by photoelectric effect? 

 

 

 

 

 

 

2. Will a bright light emit more photoelectrons from a metal surface compared to a dim light of the same 

frequency? 
 

 

 

 
 

 

 
3. State four characteristics of photoelectric effect that are obtained experimentally. 

 

 
 

 

 

 
 

 

 
 

 

 

 
4. Why are photoelectrons emitted instantaneously from a metal surface when it is illuminated by a light 

of certain frequency? 

 
 

 

 
 

 

 

5. Why are photoelectrons emitted instantaneously from a metal surface when it is illuminated by a light 
of certain frequency? 
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Formative Practice 7.3 [Einstein’s Photoelectric Theory] 
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Summative Practice Quantum Physics 

1. State the meaning of the following terms: 

(a) black body 

(b) quantum of energy 

 

 

 

 

 

 

 

 

 

2. The minimum energy required for the photoelectron to escape from the sodium metal surface is 2.28 eV. 

(a) Will sodium show photoelectric effect for a red light with a wavelength of 680 nm shone on it? 

 

 

 

 

 

 

 

 

 

 

 

 

(b) What is the threshold wavelength of sodium? 
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3. Wavelength of the yellow line of the sodium spectrum is 590 nm. How much kinetic energy does one 

electron have when its de Broglie wavelength is equal to the yellow line of the sodium spectrum? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. A laser light beam with a wavelength of 555 nm and a power of 5.00 mW is aimed at an object without any 

light reflected. Calculate: 

(a) the momentum of a photon in the laser beam. 

 

 

 

 

 

 

 

 

 

 

(b) the number of photons per second in the laser light beam hitting the object. 
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5. The de Broglie wavelength of an electron is 1.00 nm.  

(a) State Louis de Broglie's hypothesis of the wave properties of electrons. 

 

 

 

 

 

 

(b) Calculate the momentum of the electron. 

 

 

 

 

 

 

 

 

 

(c) Calculate the velocity of the electron. 

 

 

 

 

 

 

 

 

 

(d) Calculate the kinetic energy of the electron. 
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6. (a) Why is a large cavity with a small hole able to act as a black body? 

 

 

 

 

 

 

 

 

(b) The temperature of a black body is 4 500 K and it looks orange-yellow. Describe the colour changes in 

the black body as the body is heated to a temperature of 9 000 K. 

 

 

 

 

 

 

 

 

7. Photograph 1 shows a communication satellite in outer space. A quantum communication attempt was 

performed with a laser pulse of 60 mW and a wavelength of 800 nm. 

(a) What is the momentum of one photon from the laser pulse? 

 

 

 

 

 

 

 

 

 

(b) How much energy does one photon carry? 

 

 

 

 

 

 

 

 

 

(c) What is the number of photons per second? 
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(d) What is the total momentum transferred by the laser pulse per second? 

 

 

 

 

 

 

8. Complete the table with information on the wavelength and photon energy for several components of waves 

in the electromagnetic spectrum. 

 

Wavelength, λ Photon energy, E Region of the electromagnetic spectrum 

500 nm  
 

 50 eV 
 

 5.0 × 10
-21

 J 
 

 

 

 

 

 

 

 

 

 

 

 

9. Figure 1 shows a photocell constructed using semiconductor material that can be activated by a light with a 

maximum wavelength of 1 110 nm. 

(a) What is the threshold frequency and work function of the semiconductor? 

 

 

 

 

 

 

 

 

 

(b) Why does the semiconductor look opaque at room temperature? 
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hidup kesepian tanpa kasih, cukup sekian dan terima kasih 

(SP Q12) 

(SP Q12) 

(SP Q12d) 


