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Objective:

. Electric Potential and Potential Difference

. Electric Potential due to a Single Point Charge
. Electric Potential due to a Group of Charges

. Electric Potential due to an Electric Dipole

. Equipotential Surfaces and their Properties

. Electrostatic Potential Energy

. Area Vector, Solid Angle, Electric Flux

Courtesy: Shri C.Mani Deputy commissioner




Field (Work Done by Electric Field):

Ic Field represents the work done by the electric
oving it from one point to another in the
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t the work done in moving a test charge g, from
3 along any path AB in an electric field due to +q

field’.

the path because the field varies with time.



bguantity which determines the flow of charges

rh,=c and rg =r

(wherer is the distance from the source charge
and the point of consideration)
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f electric potential is volt (V) or J C!tor Nm C-1.

Electric potential at a point is one volt if one joule of work is done in moving
one coulomb charge from infinity to that point in the electric field.
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een any two points in the electric field is
(without any acceleration) a unit positive
er against the electrostatic force irrespective
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Vg -V, = AV = qg‘B

and potential difference are scalar quantities.
afinity is zero.

Ic potential near an isolated positive charge (q > 0) is positive and that
near an isolated negative charge (q < 0) is negative.

4. cgs unit of electric potential is stat volt. 1 stat volt =1 erg / stat coulomb



0 a Single Point Charge:
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a Group of Point Charges:

it a point in the
jes is the 1

(in terms
position vecto

a point due to a charge is not affected by the presence

whereas Coulomb’s force Fa 1 /r2.
lal IS a scalar whereas Force is a vector.

4. Although V is called the potential at a point, it is actually equal to the
potential difference between the points r and «.




an Electric Dipole:







1 the potential due to charge distribution is
ential surface.

ic field:
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uipotential Surfaces

I1) For an isolated charge:



lal Surfaces:

t charge from one point to another on an
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equipotential surface, then Vg =V, .

or W, =0

ways perpendic the element dl of the

ce.

ne on equipotential surface,
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licate regions of strong or weak electric fields.
e negative potential gradient.
dv

dr=- —
=

Ipotential surface, so

|.e. the separation of equipotential
lal surfaces are crowded) and vice

4. Two equipotentiais

al surfaces intersect, then at the points of intersection,
les of the electric potential which is not possible.

es of electric lines of force)

The negative sign of potential gradient shows that the rate of change of
potential with distance is always against the electric field intensity.




arge g from infinity to a point in the field
rce Is called electrostatic potential energy.
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