Photoelectric effect 2

 More advanced problems – many involving equations 

Speed of light (c) = 3x108 ms-1    Planck’s constant (h) = 6.3 x 10-34 Js

Mass of an electron = 9x10-31 kg
1. The maximum wavelength that can cause emission of electrons from a certain metal plate is 500nm. Find the maximum velocity with which electrons are emitted if light of 400 nm is incident on its surface.


2. If a sodium surface in a vacuum is illuminated with a beam of monochromatic ultra-violet light with a wavelength of 200nm what is the maximum velocity with which electrons can be emitted if the work function of sodium is 2.40 eV.

3. Explain Einstein's application of the quantum theory of radiation to the understanding of photoelectric emission.

4. When ultraviolet light of wavelength 150nm falls on a certain well-insulated metal surface in a vacuum the metal attains a potential of +6.6V relative to its surroundings. 

For wavelengths of 300nm and 400nm the corresponding potentials are +2.4V and 1.0V. 

Calculate Planck's constant, the threshold wavelength and the work function of the metal. 

(velocity of light = 3x108 ms-1, charge an the electron = -1.6x10-19 C)

Show how the theory explains:

(a) the effect of increasing the intensity of the light falling on the surface 

(b) the effect of illuminating the surface simultaneously with light of all three wavelengths, the surface being initially at earth potential in each case

5. Radiation of wavelength 180nm ejects electrons from a potassium plate whose work function is 2.0eV.

(a) What is the maximum energy of the emitted electrons?

(b) What is the maximum wavelength that will cause electron emission?

6. (a) What is meant by a photon?

(b) State Einstein's photoelectric equation  
(c) Express 2.5 eV in joules

(d) What is the velocity of an electron of energy 2.5eV?

7. Explain the phenomenon of photoelectric emission using the potential well model.

8. The work function of potassium is 2.0 eV. 

(a) What potential would have to be applied between a potassium surface and the collecting electrode to just prevent the emission of photoelectrons when the surface is illuminated with light of wavelength 450nm? 

(b) What would be the speed and kinetic energy of the most energetic electrons emitted in this case? 

9. The work function for caesium is 1.35 eV. 

(a) what is the longest wavelength that can cause
photoelectric emission from a caesium surface

(b) what is the maximum velocity with which electrons will be emitted from a caesium surface if light of wavelength 400 nm falls on it?

