
Chapter 21-25: Summary 

 

Coulomb’s Law 
The magnitude of the electrical force between two charged particles is proportional to the product of 

their charges and inversely proportional to the square of their separation distance 
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Electric Field 
 The magnitude of the electric field E set up by a point charge q at a distance r from the charge is 
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 Continuous Charge Distribution: for a small element dq of a uniformly charged object: 

   
 

    

  

  
 

 Force on a Point Charge in an Electric Field: When a point charge q is placed in an external 

electric field E 
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Gauss’ Law 
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Electric Potential  

 The electric potential V at point P in the electric field of a charged object: 

  
 

 
 

 If the particle moves through potential ΔV: 

                 
 Finding V from E (and E from V): The electric potential difference between two point i and f is 
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 Continuous Charge Distribution: for a small element dq of a uniformly charged object: 
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Uniform charge distribution 

 

 

 



25. Capacitance 
 The capacitance of a capacitor is defined as: 

     

 

 Use Gauss’ law (          ;   ∮  ⃗⃗   ⃗ ) and   ∫     
 

 
 to derive the capacitance for 

parallel-plate, cylindrical, spherical, and isolated sphere capacitor 

 

 Capacitor in parallel (     ∑    
 
     and series (
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 Electrical potential energy:   
  

  
 

 

 
    

 

 Capacitance and Gauss’ law with dielectric: 

If the space between the plates of a capacitor is completely filled with a dielectric material, 

the capacitance C is increased by a factor κ, called the dielectric constant, which is 

characteristic of the material. 
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