
Rectangular/Cartesian Coordinates (x, y, z)    Cylindrical Coordinates (r, φ, z) 
ˆ ˆ ˆx y zdl dx a dya dz a= + +       d ˆ ˆr zl dra r d a dzaφφ= + +  ˆ

ˆx xds dydz a= ,   ds ˆy ydx dz a= ,   ds ˆz dx dya= z     ds ˆr rrd dz aφ= ,    ds ˆdrdz aφ φ= ,    d ˆz zs rdrd aφ=  

dV dxdydz= ,     ˆ ˆx yr x a ya z a= + +       d ,     V rdrd dzφ= ˆ ˆr zr r a z a= +  ẑ
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Spherical Coordinates (r, θ, φ)       
ˆ ˆ sinrdl dr a r d a r d aθθ θ= + +       φ̂φ
2 ˆsinr rds r d d aθ θ φ= ,    ds ˆsinr dr d aθ θθ φ= ,   d ˆs r dr d aφ θ= φ    
2 sindV r dr d dθ θ= φ ,  r̂r r a=     Trigonometric Identities 
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Rectangular/Cartesian Coordinates (x, y, z)  ⇔  Cylindrical Coordinates (r, φ, z) 
    a a , a a   a a        a a      a a  ˆ ˆ cosy φ φ=i ˆ ˆ sinx φ φ= −i ˆ ˆ 0z r =i ˆ ˆ siny r φ=i ˆ ˆ 0z φ =iˆ ˆ cosx ra a φ=i

 

Rectangular/Cartesian Coordinates (x, y, z)  ⇔  Spherical Coordinates (r, θ, φ) 
,   a a ,   a a ,   a a ,   a a ,   a a  ˆ ˆ sin sinr y θ φ=i ˆ ˆ cosr z θ=i ˆ ˆ cos cosxθ θ φ=i ˆ ˆ cos sinyθ θ φ=i ˆ ˆ sinzθ θ= −iˆ ˆ sin cosr xa a θ φ=i

ˆ ˆ sinxa aφ φ= −i ,   a a ,   a a  ˆ ˆ cosyφ φ=i ˆ ˆ 0zφ =i

 
                                              Integral Form                                 Differential Form

Eqn of Continuity /
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Time-Varying Fields:      Time-Varying Fields, simple media, & stationary circuits: 
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                                  Integral Form                                   Differential Form
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                                 Integral Form                                        Differential Form
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Sinusoidal Steady-State Time-Varying Fields:          Sinusoidal Steady-State Time-Varying Fields & Simple Media: 
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                                  Integral Form                                   Differential Form
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