
Physics 712 – Electricity and Magnetism 

Equations for Final Exam 
 
The following equations you should have memorized  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gauge Choice 
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Maxwell’s 
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Energy Density 
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Poynting 
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Periodic Fields 
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Lorentz Force 
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Rotations of vectors, tensors 
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Snell’s Law 
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Wave Guides 

2 2

2 2 2

0

TE: , 0, 0

TM: , 0, 0

TEM: 0, 0

all waves

t

z z
s

z z

z z

ikz i t

B E
n

E B

E B

k

e 

  


 


 


  


  



  

  

 



 

Cavities 
 
 

TE: sin

TM: cos
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Relativity 
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Effective Permittivity 
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Some other things to know: 
 How various fields transform under proper and improper rotations 
 How various fields transform under time reversal 
 What Brewster’s angle means 

 
The following equation you need not memorize, but you should be able to use them if given 
to you: 
 
 
 
 
 
 
 

Green’s Function for Lorentz Gauge 
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Maxwell Stress Tensor 
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Wave Guides 
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Relativity and EM 
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Boosts and Fields 
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Kramers-Kronig Relations 
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