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Photoelectric Effect
Work Function

Review/Practice Problems

Reminders:

• Th e intensity of the incident light does not affect 
th e energy of the emitted electrons

• Th e electron energy depends on the frequency of 
th e incident light, and there is a certain 
m inimum frequency below which n o electrons 
a r e emitted

• Electrons are emitted with no time delay

Einstein’s theory:

• Lig ht consists of “ quanta”—bundles  
(packets) of energy and momentum

• Th e energy of the quanta is given by:

▫ Where f is the frequ ency of the incident light

▫ A nd h is Planck’s constant = 6.63 x 10-34 J·s

• A n other name for “quanta” of light = Photon

E hf
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What does this mean?

• Lig ht sometimes acts a  particle with mass would

• HOWEVER, the amount of energy that is 
tr ansferred during the collision of light with 
m etallic atoms is dependent on the light’s 
frequency , not mass…

So how does light cause an electron to 
be emitted from a metal surface?
• Electrons require a certain amount of energy to 

br eak free from their orbital around the atom
• If th e electron has at least that amount of energy 

tr ansferred to it through a collision with light 
ph otons, it will break free and be emitted with a 
certain amount of kinetic energy 

• Th e kinetic energy of the electron is equal to the 
difference between the minimum energy 
r equired to break free and the amount of energy 
tr ansferred in the collision:

kE hf  

Work Function
• Th e “work function” is the equation used to 

determine the kinetic energy of an emitted 
electron:

• A t  the critical frequency, the incident energy will 
be equal to the work required to remov e the 
electron, so: 

• A n d  

kE hf  

chf 
0KE 
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In addition…

• Sin ce we know that the work done to remove the 
electron (and, therefore, its change in kinetic 
en ergy) is given by:

• Th en we also know:

s KeV E

seV hf  

• A  photosurface has a work function of 1.50 eV.  
Fin d the critical frequency.

• If lig ht of frequency 6.1  x  1014 Hz falls on this 
su rface, what are both the energy and the speed 
of th e emitted electrons?

• Mon ochromatic light of intensity 4.0 W and 
w avelength 4.0 x 10-7 m falling on a photosurface
w ith a critical frequency of 6.0 x 1014 Hz r eleases 
1 010 electrons per second.  What is the current 
collected in the anode?

• If th e intensity of the light is increased to 8.0 W, 
w hat will the current be?

• If lig ht of the same intensity (8.0 W) and 
w avelength 6.0 x 10-7 falls on this photosurface, 
w hat will be the current now?
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Photon energy

• In  a ddition to the photon’s energy (E = h f), 
ph otons of light also carry momentum, given by 
th e following equation:

E hf h
p

c c 
  

• How  many photons of wavelength = 5.0 x 10 -7 m 
a r e emitted per second by a 75 W lamp, 
a ssuming that 1.0% of the energy of the lamp 
g oes into the photons at this wavelength?

• If a ll of these photons hit a mirror and are 
r eflected by it, what pressure do these photons 
ex ert on the mirror?  Take the area of the mirror 
to be 0.50 m2.


