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1.
A student is investigating two colors emitted from a hydrogen lamp: one is 

blue-green light (486.1 nm); one is red (656.3 nm).


What is the speed of blue-green photons?  

c is the speed of light (electromagnetic radiation)


c = 3.00 x 108 m/s in a vacuum


What is the speed of red photons?


The same as for the blue-green photons


What is the wavelength of the blue-green light?

λ = 486.1 nm or 486.1 x 10-9 m


What is the wavelength of the red light?


λ = 656.3 nm or 656.3 x 10-9 m


What is the frequency of the blue-green light?


ν = 
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What is the frequency of the red light?


ν = 
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What is the energy of the blue-green light?


E = hν = (6.626 x 10-34 
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Note that this energy is 4.09 x 10-19 Joules for a single photon.  For the energy of a mole 
of photons:


(4.09 x 10-19 
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What is the energy of the red light?


E = hν = (6.626 x 10-34 
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Note that this energy is 4.09 x 10-19 Joules for a single photon.  For the energy of a mole 
of photons:


(3.03 x 10-19 
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These two colors are produced from the following two transitions:

n = 3 to n= 2


n = 4 to n = 2


Which transition produces the blue-green light?  Which produces the red light?

n = 3 to n= 2 is the red light (lower in energy)


n = 4 to n = 2 is the blue-green light (higher in energy)
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2.
Consider an electron travelling at ¾ the speed of light [mass = 9.10938 × 10–31 kg; 
the classical electron radius is 2.8179 × 10−15 m].  What is the wavelength of the 
electron?

λ = 
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λ = 
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[Note of the units:  1 J =
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λ = 3.23 x 10-12 m
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