
  



 

 

 

  



 
 
 
 
  



Chapter 5, 6, 7, 8 useful relationships 
 

 
Separation of variables general solutions 
 
Cartesian:  ( , , ) as combinations of ( ) + ( ) or ℎ( ) + ℎ( ) 
   or  +  
 
Spherical:  ( , ) = ∑ ( + ) (  ( )) 
 
Cylindrical:  ( , ) = ( ) + + ∑ ( + )( cos( ) + sin ( ))  
 

Legendre polynomials: ( ) = 1;  ( ) = ;  ( ) = − 1;  ( ) = −  

 

 Legendre orthogonality relationship:  ( ) ( ) =  

 
 
Polarization relationships 
 

=      =     = (1 + )    = 1 + =  

 

= ⋅  = −∇ ∙  
 

=  =  

 
= + =   ∇ ∙ =   

 
 
 
Current and current densities 
 

= =  = ∙   =  ∇ ∙ = −  

 

=   = ∙   =  

 
 

Magnetic vector potential  
 

= ∇×   ( ) =
( )

| |
 

  



Chapter 9, 10, 11 useful relationships 
 
 
 
Magnetization relationships 
 

=      = (1 + )     
 
 

= ∇×       = ×  
 
 

= − =    

 
 
Forms of Faraday’s Law 
 

= −             × = −           ∮ ∙ = − ∙       

 

∙ = − ∙  

 
 
Momentum & energy  
 

= ×
    = +   =  

 
 
Boundary conditions in matter 
 

, − , =   , = ,  
 

, = ,  , − , = ×  
 
 
Potentials & Gauges 
 

= −∇ −    = ∇×   Coulomb:  ∇ ∙ = 0  
      

Transforms:   → −  → + ∇   Lorentz: ∇ ∙ = −  

  



 
Chapter 13, 14, 15 useful relationships 

 
 
 
Optics 
 

Brewster’s angle:  tan =        =      =  

 

Phase velocity   =  Group velocity   =   

 
 
 
Retarded potentials and radiation 
 

Lorentz gauge potentials:  −∇ + =            −∇ + =         

 

Larmor formula:  =    Scattering cross-section:  =  

 

Lienard-Wiechert:  ( , ) =
∙

  ( , ) =
∙

 

 
 
 
Handbook goodies  
 

sin = −
!

+
!

− ⋯  cos = 1 −
!

+
!

− ⋯        = 1 + +
!

+ ⋯ 

 
 

( )
=

√
  =  

 


