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LEARNING OUTCOME

 Identify that the electric force is conservative and thus has an associated potential energy.

 To understand potential energy between various charge systems.

 For a charged particle placed at a point in an object’s electric field, apply the relationship between the object’s

electric potential V at that point, the particle’s charge q, and the potential energy U of the particle–object system.

 If a charged particle moves from an initial point to a final point in an electric field, apply the relationships

between the change ∆𝑉 in the potential, the particle’s charge q, the change ∆𝑈 in the potential energy, and the𝑉 𝑈

work W done by the electric force.

 Convert energies between units of joules and electron-volts.



REVIEW

• How do you make an equipotential surface?

• How charge is distributed on the surface of a conductor ?

• How weak and strong fields are represented through surfaces?

• Why conductors are equipotential surfaces?



Electrostatic Potential Energy:

The work done in moving a charge q from infinity to a point in the field against the 
electric force is called electrostatic potential energy.

i) Electrostatic Potential Energy of a Two 
Charge System: Y
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Electrostatic Potential Energy for a System of Charges:

Electrostatic Potential Energy of a system of two-point charges



ii) Electrostatic Potential Energy of a Three 
Charges System:
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iii) Electrostatic Potential Energy   of an  n - Charges System:
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NCERT NUMERICAL



Electrostatic Potential Energy in an external field:

1. For Single charge:-



The potential energy of the charge ‘q’ = work  done in bringing the charge from 

to that point

qVU 

2. Two Charges:-2. Two Charges:-



NCERT NUMERICAL



NUMERICAL



NUMERICAL



CONVERSION



HOME ASSIGNMENT
1. Two charges, of magnitude 5 nC and - 2 nC, are placed at points (2 cm, 0, 0) and (x cm, 0, 0) in a region of space, where

there is no other external field. If the electrostatic potential energy of the system is - 0.5 μJ, what is the value of x ?

2. Find the amount of work done in rotating an electric dipole, of dipole moment 3.2 × 10-8 Cm, from its position of stable

equilibrium, to the position of unstable equilibrium, in a uniform electric field of intensity 104 N / C.

3. A test charge q is made to move in the electric field of a point charge Q along two different closed paths (Fig. 2.6). First path

has sections along and perpendicular to lines of electric field. Second path is a rectangular loop of the same area as the first

loop. How does the work done compare in the two cases?loop. How does the work done compare in the two cases?
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