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Force on a Charged Particle in an Electric Field 

 A charge +q moving between two parallel plates of opposite charges, as shown in 

Figure. 

 
 

 The electric field (constant) between the plates is  ⃗        ̂. 

 The charge will experience a downward Coulomb force 
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 According to Newton’s second law, a net force will cause the charge to accelerate 

with an acceleration. Suppose the particle is at rest (v0y=0). 
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 The final speed v of the particle as it strikes the negative plate is 
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 The kinetic energy of the particle when it strikes the plate is 
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Electric Dipole 

An electric dipole consists of two equal but opposite charges, + q and −q, separated 

by a distance 2a , as shown in Figure. 

 

 
 

 The dipole moment vector  ⃗⃗  which points from−q to +q (in the +y- direction) is 

given by 

                         
   

 The magnitude of the electric dipole is 

 

                 
 For an overall charge-neutral system having N charges, the electric dipole vector 

 ⃗⃗  is defined as  

 

 Where  ⃗⃗   is the position vector of the charge   . 

 

 Examples of dipoles include HCL, CO, H2O and other polar molecules. 
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The Electric Field of a Dipole 

 What is the electric field strength at the point P? 

 

The electric field due to positive charge (+q) is 
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The electric field due to negative charge (- q) is 
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The x-component of the electric field strength at the point P is 
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From the figure we have                   ,           
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When      we use Taylor series expansion (  
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    Where the second term is neglect 
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                  Where                        

The y-component of the electric field strength at the point P is 
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The net electric field strength at the point P is 
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