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ion Constant: = +j ( )( )  (lossless case)

Characteristic Impedance: 

Characteristic Impedance of a quarter wavelength (l= / 4) transformer: 
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Reflection Coefficient at the load: 

Reflection Coefficient at any point along the TL:  
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Input Impedance of a TL terminated by a load Z :  (lossless case)

tanh( ) tan( )

Input Impedance of a TL terminated by a short
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Maxwell’s Equations for Electrostatics: 

 
Integral form    Differential Form 
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The electric field intensity resulting from a line charge (ρL)/ surface charge (ρs)  /volume charge (ρv) distribution is: 

 

 

 

 

 

Where R=RaR is the vector from the charge distribution to the location where the field is desired 

The electric field intensity from: 

a- A point charge Q located at the origin  and multiple charges located at points with positions R1, R2…RN 
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b- An infinite line of charge ρL  is: 

 

 

c- A ring line of charges of radius “a” lying on the x-y plane and centered at (0, 0, 0) at P(0, 0, h) is: 

 

 

 

d- An infinite sheet charge is: 

The electric force on a charge q due to an electric field intensity is: 
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e
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-The force that charge Q1 acts on Q2 is 

Electric flux density D is: 
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The total electric flux passing through a surface S is:  

The electric potential due to a charge distribution is: 

 

 

The electric potential between a pair of points a and b in an electric field is:  

 

 

The electric field is related to V:  

 

The current through an area is:  

                                                J . S E. SI d d    

Joule’s Law indicates the amount of dissipated power: E.JP dv   

Poisson’s Equation: 


vV 2
 

In a charge-free medium: 2 0V   

 

The electric field at point P with Cartesian coordinates (0, 0, h) due to a circular disk of radius a and uniform charge 

density ρs residing in the x-y plane 
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Divergence: 
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Gradient: 
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Laplacian: 
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Cartesian-Cylindrical Transformations: 

 

Coordinates: 
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Cartesian-Spherical Transformations:  

 

Coordinates: 
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Unit Vectors: 
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Integrals 
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