Waves and Particles 

Charge on the electron = -1.6x10-19 C   

Planck’s constant = 6.63x10-34 Js  

Speed of light in free space = 3x108 ms-1

Mass of an electron = 9x10-31 kg

1. What is meant by a quantum?

2. Write down Planck’s equation for the energy of a quantum of radiation.

3. Which has the greater energy, a quantum of yellow light or a quantum of violet light?

4. Which experiment shows particles behaving like waves?

5. Which experiment shows waves behaving like particles?

6. Write down de Broglie’s equation for the wavelength of a particle.

7. Write down one device that uses the idea that particles have wave properties.

8. What is meant by the “stopping potential” in the photoelectric effect?

9. (a) What is meant by the “work function” in the photoelectric effect?

(b) which electrons are emitted in the photoelectric effect?

10. What is the energy of a quantum of radiation that has a wavelength of 500 nm?

11. What is meant by an “electron volt”?

12. If the frequency of the incident radiation that falls on a metal surface is increased what happens to the photoelectrons that are emitted?

13. If the intensity of the incident radiation that falls on a metal surface is increased what happens to the photoelectrons that are emitted?

14. (a) Light of wavelength 480 nm just gives photoelectric emission from the certain metal surface. What is the work function of that surface in Joules?

(b) if the wavelength is reduced to 400 nm what is the energy of the electrons emitted?

15. What is the wavelength of an electron that is moving at 15% of the speed of light? (Ignore relativistic mass effects.)

