
Electric Dipole 



Electric dipole
A system of two equal and opposite charges separated by a small distance 
is called electric dipole, shown  in figure. 
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Every dipole has a characteristic property called dipole moment. It is defined as
the product of magnitude of either charge and the separation between the charges,
given  as  directed  from  negative  to  positive  charge, 

Dimension  :  [LTA], 
Units  :  coulomb × metre (or C-m)

A system has two charges qA= 2.5 × 10 –7 C  and  qB= – 2.5 × 10 –7 

C located at points A(0, 0, 0.15  m)and  B(0,  0, +  0.15  m) respectively. What is the    
total charge and electric dipole moment of the system? [Ans. 0, 7.5 × 10 –8  Cm]



Electric field at axis of electric dipole 

Electric field of a short dipole on its axis at a point A at a distance r from dipole 
(l << r) :



Electric field at equator :

Electric field at a point distance r from the centre of the short dipole (l << r)



Electric field at any point A (r, θ ) due to short dipole :

 

 

 

 

 

  



Electric potential at any point A (r, θ ) due to short dipole 
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Electric potential at P = V = V+ + V-

 

 



Dipole in an external uniform electric field
If a dipole is placed in a uniform electric field E
 

 

 



Work  done  in  Rotation  of  a  Dipole  in  Electric  field

 

 

 



Electrostatic  potential  energy
Electrostatic potential energy of a dipole placed in a uniform field is defined
as work done in rotating a dipole from a direction perpendicular to the field to 
the given direction i.e.

 

A short electric dipole is situated at the origin of coordinate axis with its axis along
x–axis and equator along y–axis. It is found that the magnitudes of the electric
intensity and electric potential due to the dipole are equal at a point distant
r = 5 m from origin. Find the position vector of the point in first quadrant.




