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Maxwell’s Equations 

Static fields: 
                                Integral Form                Differential Form

Faraday's Law              

Ampere's Law                    

Gauss' Law          
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Time-varying fields: 
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                                  Integral Form                                   Differential Form

Faraday's Law            

Ampere's Law         
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Gauss' Law                                             
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Time-varying fields, simple media, & stationary circuits: 
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Time-harmonic/sinusoidal steady-state time-varying fields: 

ss

                                  Integral Form                                   Differential Form
ˆ ˆ ˆ ˆFaraday's Law              

ˆ ˆ ˆAmpere's Law      
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Time-harmonic/sinusoidal steady-state time-varying fields & simple 
media: 

ss

                                  Integral Form                                          Differential Form
ˆ ˆ ˆ ˆFaraday's Law                     ˆ ˆ

Ampere's Law      
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Other important relationships: 

                                              Integral Form                                 Differential Form

Eqn of Continuity /
                         

Conservation of Charge
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v
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Lorentz Force Eqn.              (
Constitutive Relations                   
Ohm's Law                          
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    Electric                                             Magnetic
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ˆsurface normal  points from region 1 into region 2, and   &  point away 
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Permittivity of free space, ε0 = 8.8541878 × 10-12 F/m 

Permeability of free space, µ0 = 4π×10-7 H/m 
 
Poynting Vector                

Differential Form-         

Integral Form-               
s V V V

t t

ds dV dV dV
t t

 

 
   

 
                     

Poynting Theorem
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