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2) Start with Maxwell's equations in derivative form for empty space. 

∇ · E =  0 (Gauss) 
 

∇ · B =  0 (no name) 
  

∇ × E =  −  
∂B 

 (Faraday) 
∂t 

 

∇ × B =  μ0ε0  
∂E 

 (Ampère) 
∂t 

  

 

∇ × E =  − 
∂B 

   ∂t 

∇ × (∇ × E) =  ∇ ×  
⎛ 
⎝ 

−  
∂B ⎞ 
⎠ ∂t 

∇(∇ · E) − ∇2E =  − 
∂ 

(∇ × B) 
∂t 

 

∇ × B =  μ0ε0 
∂E 

   ∂t 

∇ × (∇ × B) =  ∇ ×  
⎛ 
⎝ 

μ0ε 0  
∂E ⎞ 
⎠ ∂t 

∇(∇ · B) − ∇2B =  μ0ε0 
∂ 

(∇ × E) 
∂t 

 

Now if you look carefully, you'll see that one term in each equation equals 

zero and the other can be replaced with a time derivative. 



0 − ∇2E =  − 
∂ ⎛ 
⎝ 

μ0ε 0  
∂E ⎞ 
⎠ ∂t ∂t 

 

0 − ∇2B =  μ0ε0 
∂ ⎛ 
⎝ 

− 
∂B ⎞ 
⎠ ∂t ∂t 

 

Let's clean it up a bit and see what we get. 

∇2E = μ0ε0  
∂2 
E 

∂t2 
 

∇2B = μ0ε0  
∂2 
B 

∂t2 
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