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Electric Potential

The electric potential energy per unit charge is

7.4

Electric Potential Difference

The electric potential difference between points A and B, Vg — V}, is defined to be the change in
potential energy of a charge g moved from A to B, divided by the charge. Units of potential difference are

joules per coulomb, given the name volt (V) after Alessandro Volta.
1Vv=1J/C

Potential Difference and Electrical Potential Energy

The relationship between potential difference (or voltage) and electrical potential energy is given by

AU
AV = — or AU = gAV. 7.5

q




Rateindavolt (eV) - orkueining

Electron-Volt

On the submicroscopic scale, it is more convenient to define an energy unit called the electron-volt (eV),

which is the energy given to a fundamental charge accelerated through a potential difference of 1 V. In
equation form,

leV=(1.60 x 1072 C)(1V)=(1.60 x 1072 C)(11/C) =1.60 x 10°1? I.

AV =V,
::\_E Jénunarorka einu rateindar vetnisatéms er 43.6 ev
& Massaorka rateindar er 541 kev

ke = 864F x 107° eV/K = 0.0861F mev/K

> kp T = 0.26 mev Q\.jr‘tr T=30K
kg T = 25 mev Qﬁr‘w T=22 °C
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Electric Potential V of a Point Charge

The electric potential Vof a point charge is given by

k
V= —q(pnint charge) 7.8

r

where kis a constant equal to 8.99 x 10° N - m?/C?.
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Relationship between Voltage and Uniform Electric Field

In equation form, the relationship between voltage and uniform electric field is

AV
E=-—"—
As

where Ay is the distance over which the change in potential AV takes place. The minus sign tells us that E
points in the direction of decreasing potential. The electric field is said to be the gradient (as in grade or
slope) of the electric potential.
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Figure 7.39 Two conducting spheres are connected by a thin conducting wire.
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