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Working with Equations and Units 
Worksheet Key 

 
 Technical people almost always work with equations that have units associated with the 
variables in the equation.  Louis de Broglie’s equation that relates the wavelength of a light wave 
to the mass of a photon of light with the same frequency is a good example of an equation that 
contains variables with different units.  This equation is important because it shows the dual 
nature of light and matter. The equation makes a connection between light as a wave and light as 
a small particle.  If you talk about a light wave, you can calculate the wavelength of the light.  If 
you talk about a particle of light, a photon, you can calculate the mass of that photon.  It was de 
Broglie's idea to find an equation that showed the connection between the wavelength of light 
and the mass of a photon of light.  His equation is  
 

 

Where; 

λ  = wavelength, in meters, m 
h  = Planck’s constant, 6.63 × 10−34 J s        
h  =  kg m2 s−1 
m =  mass, in kg 
ν = velocity m s−1 

 
1)  Given the following information:  
the mass of the electron is 9.1 x 10–28 grams and Planck’s constant is 6.63 x 10–34 Joule seconds, 
use the de Broglie equation provided above and cancel units to see if the units on the left side of 
the equation will equal the units on the right side of the equation.  The final unit should be 
meters. 
 
2) What is the wavelength of an electron with the velocity of 5.4 x 106 m/s?  (remember that  

 1 Joule equals 1 kilogram meter squared per second squared,  (1 J = 1 kg m2/s2). 
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: Solving for Wavelength 

Known(s): m=9.1 x 10 - 28 g 
v = 5.4 x 10 6 m/s 
h = 6.63 x 10 - 34 J s (kg m2/s)

Unknown(s): λ in meters 

Equation(s): 

Solve: λ = 6.63 x 10 - 34 kg m2/s 
(9.1 x 10 - 31 kg)  5.4 x 106 m/s

λ = 1.3  x 10 - 10 m 

m v 
= h λ 


