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CHAPTER 25  Electric Potential

charges remain on those areas of the photoconductor not exposed to light,
leaving a latent image of the object in the form of a positive surface charge dis-
tribution.

Next, a negatively charged powder called a foner is dusted onto the photocon-
ducting surface. The charged powder adheres only to those areas of the surface
that contain the positively charged image. At this point, the image becomes visible.
The toner (and hence the image) are then transferred to the surface of a sheet of
positively charged paper.

Finally, the toner is “fixed” to the surface of the paper as the toner melts while
passing through high-temperature rollers. This results in a permanent copy of the
original.

A laser printer (Fig. 25.29¢) operates by the same principle, with the excep-
tion that a computer-directed laser beam is used to illuminate the photoconductor
instead of a lens.

SUMMARY

When a positive test charge ¢, is moved between points A and B in an electric field
E, the change in the potential energy is

B
AU = —qof E-ds (25.1)
A

The electric potential V = U/q, is a scalar quantity and has units of joules per
coulomb (J/C), where 1 [/C=1V.

The potential difference AV between points A and B in an electric field E is
defined as

AU 4
AV————f E-ds (25.3)
qo A

The potential difference between two points A and B in a uniform electric
field E is

AV= —Fd (25.6)

where d is the magnitude of the displacement in the direction parallel to E.

An equipotential surface is one on which all points are at the same electric
potential. Equipotential surfaces are perpendicular to electric field lines.

If we define V= 0 at ry = %, the electric potential due to a point charge at
any distance rfrom the charge is

v=rp,L (25.11)
r
We can obtain the electric potential associated with a group of point charges by
summing the potentials due to the individual charges.
The potential energy associated with a pair of point charges separated by
a distance ry9 is

{fc
U=, 22 (25.13)

12
This energy represents the work required to bring the charges from an infinite
separation to the separation ry. We obtain the potential energy of a distribution
of point charges by summing terms like Equation 25.13 over all pairs of particles.



