
POTENTIAL DUE TO ELECTRIC DIPOLE
When two charges equal in magnitude and opposite in charges are separated by distance is called an electric dipole.  Dipole moment of this dipole is 2aq.  
[image: C:\Users\pc\Desktop\New folder\dipole1.jpg]Now consider two charges are separated by a distance 2a. To calculate the electric potential due to this at an external point P, which is at a distance ‘r’ from the centre of the dipole O, along the line OP making an angle θ  with A B.
Letter B N and AM be the perpendiculars drawn to OP, now
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	If θ = 900 (on the perpendicular bisector) i.e. equatorial plane, V= 0. Thus the Potential vanishes everywhere on equatorial plane.

Potential due to Uniformly charged circular disc:
[image: C:\Users\pc\Desktop\New folder\20200515_095435.jpg]Consider a Uniformly charged circular disc with charge ‘q’, let ‘σ’ be the surface charge density. Now we have to calculate the Electric Potential V at any point P on the axis of the disc , at a distance ‘r’ from the centre’O’.
For this we assume the disc as number of circular strips. 
Let us consider one such strip, of radius ‘y’ and a width ‘dy’
As the width of the strip is very small, each point on this strip
can be assumed to be at a distance of AP =   from
the point P. 
The Charge ‘dq’ contained by the strip will be
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. Resultant potential at P is given by
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From right angled triangle ONB

ON =0B cos8 =acos 0

NP =0P -ON =(r-acos9)
Slmﬂarl\ from right angled triangle AMO,

OM = 40 cos 6 = a cos O

MP = MO +OP = (acos 6 +r)

=(r+acosh)

Substituting these values in eq. (1), we get

y_1 9 4
4mey|(r—acosB) (r+acosh)

__ 4 (r+acosB)—(r—acos9)
4ney| (r—acosB)(r+acosb)

2 2acos®

dne, | (r* - a®cos’ 0)
3 1;0052 - 0
4ng, (r" —a” cos” )

(+ 2agq=p=dipole moment)
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Asr>>a, a’ cos’ O term may be neglected in comparison with 77,
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dq =o. (area of the strip) =c - (2 1 y dy)
Therefore, the potential at P due to this charge element will be
1 dg _ 1 oQ@mny dy)‘
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The potential at P due to the whole disc can be obtained by integrating eq. (1) within the limits 0 to,
Hence,
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At the centre of the disc, » =0, hence
Vo=0 R/2¢,
In case when r 2 R, the quantity \[(rz +R 2) can be approximated by Binomial theorem as /
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where g i the charge on the whole disc.




