
This is pages 4 - 5. It is practice problems and a continuation 

of the regents level information



 Work Function (Φ) – the amount of 
energy an electron must absorb to be 
liberated during the photoelectric effect

Analogy the cost to get into a carnival. 



 Any excess energy becomes the kinetic 
energy of the photoelectron when it 
leaves the metal

Analogy – whatever money you have left over after you pay to 

get in is spending money. 



* Not on Reference Table

 KE hf

The KE is the photon energy minus the work function. 

Excess money is total money minus the cost to get in. 



When graphing, KE v f, the slope is h, the x intercept is the 

threshold frequency and the y intercept is negative work 

function.

Different metals would have parallel lines with different work 

functions and threshold frequency. 



Determine the energy of a photon that has a 
frequency of 4.4 × 1014 Hz.



Determine the energy of a photon that has a 
frequency of 4.4 × 1014 Hz.
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The beam of light from the previous question is set to 
shine upon a metal with a work function of 1.8 x 10-19

joules. Calculate the energy of the electrons liberated 
by the beam of light.

The KE is the photon energy minus the work function. 

Excess money is total money minus the cost to get in. 



The beam of light from the previous question is set to 
shine upon a metal with a work function of 1.8 x 10-19

joules. Calculate the energy of the electrons liberated 
by the beam of light.


 



 

   

 

19 19

19

2.9 10 1.8 10

1.1 10

KE hf

KE J J

KE J



Which color of light has the most energy?

E=hf Higher frequency means higher energy



Which color of light has the most energy?

Violet



What type of electromagnetic radiation has the most 
energy?

E=hf Higher frequency means higher energy



What type of electromagnetic radiation has the most 
energy?

Gamma



The energy of a photon is 2.11 eV.

a. Determine the energy of the photon in joules.

Conversion from electrostatics is back! Check the front cover 

of your reference tables!



The energy of a photon is 2.11 eV.

a. Determine the energy of the photon in joules.
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Determine the wavelength of the photon

Remember to rearrange your equation and use energy in 

joules. 



Determine the wavelength of the photon
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Determine the type of the electromagnetic wave 
associated with the photon

When it’s either visible light or UV (because of the wavelength 

being 10-7) then you need the frequency to be sure. 



Determine the type of the electromagnetic wave 
associated with the photon

-19
14

-34

E 3.38 10 J
f 5.10 10 Hz

h 6.63 10 J s


   



8 m
14s

-7

3.00 10v
f 5.10 10 Hz

5.88 10 m


   
 

Yellow Light 



The squiggly line represents the wave of the x-

ray photon. It collides with an electron. The 

wavelength gets longer and the electron begins 

to move. 



What changes do you observe in the photon?

Wavelength increases (so f and Energy decrease)

What quantities are conserved?

Momentum and energy (given to the electron)

Provides evidence of which nature of light?

Particle Nature (just like red and blue carts colliding)



 A photon’s 
momentum can be 
represented by the 
following equation

h
p




* Not on Reference Table

The photon’s momentum 

is inversely related to 

wavelength instead of 

dependent on mass (since 

it has no mass)



 In 1923 DeBroglie suggested that if a 
wave behaves like a particle . . .

 then a particle could behave like 
a wave

Everyone thought he was crazy. It’s obvious 

that you and I don’t have a wavelength. 



 What wave phenomenon could test this?

Diffraction and interference

Once Einstein saw his paper, he thought there 

could be something to it, and got him funding to 

test the same way that Young proved that light 

was a wave



Tomorrow’s notes we’ll look at the experimental 

results and see what happened!

Can you see both particle and wave?


