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LEARNING OUTCOME

Understand the concept of potential and potential difference.
Explain the direction of flow of charge between two bodies in contact.
Understand the amount of work done by an external force in carrying a unit +ve charge
(test charge) from one point to other along any path ( Identify the attraction or repulsion
of charged objects.

* Explain potential due to a system of charges.

* |dentify that at every point in a charged object’s electric field, the object sets up an electric

potential V, which is a scalar quantity that can be positive or negative depending on the

sign of the object’s charge. UDMﬁq \
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INTRODUCTION

What do you understand by scalar and vector field?
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In the electric field model, a source charge UDM
creates an electric field everywhere in space. j
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ELECTROSTATIC POTENTIAL
Electric field can also be represented in terms of a scalar quantity called Electrostatic Potential
Electric Potential represents:-
(i) The idea of potential energy possessed by a unit charge at that point.
(i) The degree of Electrification of a body.
(iii) The direction of flow of charge between two bodies in contact.

Note :

The actual value of potential energy is not physically significant, it is only the difference of potential i.e

significant.

0DM=4e
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ELECTROSTATIC POTENTIAL DIFFERENCE

The amount of work done by an external force in carrying a unit +ve charge (test charge) from one point to other along any

path (without acceleration)

mathematically Vg =V, =——

w=AvV

The work done by an electrostatic electric field in moving a charge is usually conservative

0DM=4»
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POINTS TO REMEMBER

(WA—>B)eIectric force — 90 (VA - VB)

P4 V4

WVaBlelec VasB)external = B A

(Wysplext = (Kg — Ky) + qo(Vg — V)

0DM=4s
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ELECTROSTATIC POTENTIAL AT A POINT
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POTENTIAL DUE TO A POINT CHARGE:

y=ke__©

r dme,r

0DM=4»
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Electric Potential due to a Single Point Charge:
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POTENTIAL DUE TO A POINT CHARGE:
kQ QO
V =

By Definition ; V = v_xe r dme,r

0DM=t»
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GRAPH

For the variation of V and E with r due to a point charge

Fig shows the variation of electrostatic potentia

with distance i.e V « %:

and also the variation of the electrostatic fiel¢

E rV

with distance i.e E « Tiz

0DM=4»
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Electric Potential due to a Group of Point Charges:
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dn e - q,
V=V, +V,+V,;+V, + ........... +V, Lrs 2
1 n g ry 3
V= Z
41T£0 i=1 rl
d4 q;
V= 1 ﬁ q; (in terms of
4rre, |?'?i| position vector )
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NCERT NUMERICAL

a) Calculate the potential at a point ‘P’ due to a charge of 4 x 10~7C located 9cm away

b) Hence obtain the work done in bringing a charge of 2 x 107°Cfrom infinity to the point ‘P’. Does the

answer depend on the path along which the charge is brought?

0DM=4»
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NCERT NUMERICAL

And the isolated small spherical body is given a charge ‘q’ in air. What will be it's potential
(i) inair ?

(i) in a medium of a dielectric constant (g,.)?

0DM=4»
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NCERT NUMERICAL

A charge of TmC is displaced from point A of potential 25V to another point B of potential 5V.
(i) Find the work done by the electrostatic force on the charge for displacement A — B.

(i) If K.E. of the particle increases by 2mJ during displacement from A — B, then calculate the work done by

external force on the charge.

(iii) What would be the work done by the external force on the charge during the motion, if K.E of the charged

particle remains constant?

0DM=4»

EDUCATIONAL GROUP
"hanging your Tomorrow M

I C/



NCERT NUMERICAL

Electric field intensity and electric potential at a point due to a point charge are 10 N/C aid 100 V respectively.
(a) What is the magnitude of the charge?

(b) What is the distance of the point form the charge?

0DM =
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