Chapter 19: Electrical Potential Energy and the electric potential

The electric potential difference
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The electrical potential V at a given point is the electric potential energy EPE of a small test charge 
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situated at that point divided by the charge itself:
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SI Unit of electric potential: joule/coulomb = volt (V)

A positive charge accelerates from a region of higher electric potential toward a region of lower electric potential.

A negative charge accelerates from a region of lower potential toward a region of higher potential.

One electron volt is the magnitude of the amount by which the potential energy of an electron changes when the electron moves through a potential difference of one volt.

1eV = 1.60 * 10-19 J

The electric potential difference created by point charges
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Potential of a point charge
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When two or more charges are present, the potential due to all the charges is obtained by adding together the individual potentials.

Between the charges, there is a location where the individual potentials do balance.

There exist two locations at which the individual potentials exactly offset one another?

Equipotential surfaces and their relation to the electric field

Equipotential surface – a surface on which the electric potential is the same everywhere
The equipotential surfaces that surround the point charge +q are spherical.

The net electric force does no work as a charge moves on an equipotential surface.

The electric field created by an charge or group of charges is everywhere perpendicular to the associated equipotential surfaces and points in the direction of decreasing potential.

Capacitors and dielectrics

Capacitor – two conductors of any shape placed near one another without touching

Dielectric – an insulating material which separates the two conductors in a capacitor

The relation between charge and potential difference for a capacitor

The magnitude 
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of the charge on each plate of a capacitor is directly proportional to the magnitude V of the potential difference between the plates:
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where C is the capacitance.

SI unit of Capacitance: coulomb / volt = farad (F)

Dielectric constant
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Other equations
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= 8.85 * 10-12 C2 / (N * m2)
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Energy stored in a capacitor


Energy = 
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Energy = 
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