
 1 

ECSE 353 ELECTROMAGNETIC FIELDS AND WAVES 
FORMULAS 

 
A⋅B×C  =  B⋅C×A  =  C⋅A×B A × (B×C)  =  B (A⋅C) - C (A⋅B) 
∇⋅ (ψA)  =  ψ∇⋅A + A⋅∇ψ ∇×(ψA)  =  ψ∇×A  +  ∇ψ × A 
∇⋅ (A×B)  =  B⋅ (∇×A) - A⋅ (∇×B) ∇(ψV)  =  ψ∇V + V ∇ψ 
∇×∇×A  =  ∇(∇⋅A) - ∇2A ∇⋅∇V  =  ∇2V          ∇⋅ (∇×A)  =  0        ∇×∇V  =  0 

.) thms(Stokes'.) thme(Divergenc    d  =  d          d  =  dv 
CSSV
∫∫∫∫ ⋅⋅×∇⋅⋅∇ lAsAsAA  

 
Cartesian Coordinates (x,y,z)   dl = dx ax + dy ay + dz az 
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Cylindrical Coordinates (r,φ,z)   dl = dr ar + rdφ aφ + dz az 
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Spherical Coordinates (R,θ,φ)   dl = dR aR + Rdθ aθ + R sinθ dφ aφ 
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Electrostatics 
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Polarization Charge :      =        =  p ps nρ ρ− ∇ ⋅ ⋅P P a  
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Physical Constants 
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Steady Electric Currents 
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Magnetostatics and Faraday’s Law 
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