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25.1 Potential Difference and Electric 
Potential  
•  When a test charge q0 is placed in an electric field E created by 

some source charge, the electric force acting on the test 
charge is q0E.  

•  The force q0E is conservative because the force between 
charges described by Coulomb’s law is conservative.  

•  When q0 is moved in the field by some external agent, the work 
done by the field on the charge is equal to the negative of the 
work done by the external agent causing the displacement.  

•  For an infinitesimal displacement ds of a charge, the work done 
by the electric field on the charge is  

W = F.ds = q0E.ds.  
•  The potential energy of the charge–field system is changed by 

an amount                  dU = - q0E.ds  
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25.1 Potential Difference and Electric 
Potential  
•  For a finite displacement of the charge from point A to 

point B, the change in potential energy of the system ΔU = 
UB - UA is  

• Because the force q0E is conservative, this line integral 
does not depend on the path taken from A to B.  
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25.1 Potential Difference and Electric 
Potential  
•  The potential difference ΔV = VB - VA between two 

points A and B in an electric field is defined as the change 
in potential energy of the system when a test charge is 
moved between the points divided by the test charge q0:  

• Electric potential is a scalar characteristic of an electric 
field, independent of any charges that may be placed in 
the field.  

4 



25.1 Potential Difference and Electric 
Potential  
•  Imagine an arbitrary charge q located in an electric field. 

the work done by an external agent in moving a charge q 
through an electric field at constant velocity is  

W = q ΔV  
•  The SI unit of both electric potential and potential 

difference is joules per coulomb, which is defined as a 
volt (V) 
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25.1 Potential Difference and Electric Potential  

•    
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25.3 Electric Potential and Potential Energy 
Due to Point Charges  
•  The electric potential at a point located a distance r 

from the charge, then the potential difference  
•    
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25.3 Electric Potential and Potential 
Energy Due to Point Charges  
•  This equation shows us that the integral of E.ds is 

independent of the path between points A and B.  
•  It is customary to choose the reference of electric 

potential for a point charge to be V = 0 at rA = ∞. With this 
reference choice, the electric potential created by a point 
charge at any distance r from the charge is  
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