
LECTURE 3:
ELECTRIC POTENTIAL



Outlines

◦Electric Potential 

◦Potential Difference 

◦Potential Differences in a Uniform Electric Field



Electric Potential

◦The potential energy per unit charge U/q0 is 

independent of the value of q0 and has a value at every 

point in an electric field
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Potential Difference

◦The change in potential energy of the system when a 

test charge is moved between the points divided by the 

test charge q0
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Potential Differences in a Uniform Electric 
Field
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• The negative sign indicates that the electric

potential at point B is lower than at point A;

that is, VB < VA.

• Electric field lines always point in the

direction of decreasing electric potential, as

shown in Figure



Example 1
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Example 2

◦ A battery produces a specified potential 

difference V between conductors 

attached to the battery terminals. A 12-

V battery is connected between two 

parallel plates, as shown in the figure. 

The separation between the plates is d 

= 0.30 cm, and we assume the electric 

field between the plates to be uniform.

Find the magnitude

of the electric field between the 

plates.





Example 3

◦ A proton is released from rest in a

uniform electric field that has a

magnitude of 8.0 % 104 V/m. The

proton undergoes a displacement of

0.50 m in the direction of E.

◦ (A) Find the change in electric

potential between points A and B.

◦ (B) Find the change in potential

energy of the proton–field system for

this displacement.

◦ (c) Find the speed of the proton after 

completing the 0.50 m displacement 

in the electric field.





Electric Potential and Potential Energy due 
to Point Charges
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Electric Potential due to Point Charges

◦The electric potential created by a point charge at any 

distance r from the charge is
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For a group of point charges, we can write the total electric 

potential at P in the form



Potential Energy due to Point Charges

◦ If two-point charges are separated by a 

distance r12, the potential energy of the pair 

of charges is given by
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Example 4
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