Summary 793

TABLE 25.1 Electric Potential Due to Various Charge Distributions

Charge Distribution Electric Potential Location
Uniformly charged V=i Q Along perpendicular central
ring of radius «a T e 2 axis of ring, distance x

from ring center

V=2mk, o[ (x* + ¢®)/2 — 5] Along perpendicular central
axis of disk, distance x
from disk center

Uniformly charged
disk of radius «

Uniformly charged, ( i 0]
insulating solid V= ka r=R
sphere of radius R ] - k,Q S i
and total charge Q ~op U R2 r<R
Isolated conducting [ _ 0]
sphere of radius R V= ka r>R
and total charge ) Q
V=k, R r=R

If we know the electric potential as a function of coordinates x, y, z, we can ob-
tain the components of the electric field by taking the negative derivative of the

electric potential with respect to the coordinates. For example, the x component
of the electric field is

1V
E = -2 (25.16)

dx
The electric potential due to a continuous charge distribution is

d
v=rp, | XL (25.19)
T

Every point on the surface of a charged conductor in electrostatic equilibrium
is at the same electric potential. The potential is constant everywhere inside the
conductor and equal to its value at the surface.

Table 25.1 lists electric potentials due to several charge distributions.

Problem-Solving Hints
Calculating Electric Potential

¢ Remember that electric potential is a scalar quantity, so components need
not be considered. Therefore, when using the superposition principle to
cvaluate the electric potential at a point due to a system of point charges,
simply take the algebraic sum of the potentials due to the various charges.
However, you must keep track of signs. The potential is positive for positive
charges, and it is negative for negative charges.

* Just as with gravitational potential energy in mechanics, only changes in elec-
tric potential are significant; hence, the point where you choose the poten-



