Example 8:
A point charge with charge -q is located in the

center of a spherical conductive shell with an
inner radius R, and outer radius R,.

a.) Find the magnitude of the electric field
at a point P a distance r from the center

of the spherical shell.
b.) Repeat (a.) if the outer shell is connected

to ground.
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Example 9:
Use Gauss’s Law to find the electric field

just outside an infinite conductive surface
with a charge density o.
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Exam }e 9:
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Example 10:

Use Gauss’s Law to find the electric field
just outside an infinite nonconductive
surface with a charge density o.
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Example 11:

Two large nonconducting parallel plates are
given charges of equal magnitude and
opposite sign; the charge per unit area is +0
for one and -o for the other. Find the
electric field in the region between the
plates.
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For conductive spheres the E-field just above its
surface is the electric field outside the sphere
evaluated at r = R.
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For conductive cylinders the E-field just above its

surface is the electric field outside the cylinder
evaluated at r = R.
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Example 12:

A slab of insulating material has a nonuniform
positive charge density of p = Cx?, where x is
measured from the center of the slab, as shown
below. The slab is infinite in the y and z
directions. Derive expressions for the electric
field in (a) the exterior regions and (b) the interior
region of the slab (-d/2 < x < d/2).

y
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Example 13:

A solid insulating sphere of radius R has a
nonuniform charge density that varies with
r according to the expression

p=Ar2

where A is a constant and » < R is measured
from the center of the sphere. Use Gauss’s
law to determine the magnitude of the
electric field at radial distances (a) r < R
and (b) r > R.
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Example 13:

b.) Sometimes the total charge is given as Q.
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Example 13: Nonuniformly Charged Spherical Insulator
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Example 14: don = [ pdV o= po(a _i) 4V = 2rbdr
Example 14: A (u—i)zmmr =27 /}(nr—ﬁ)dr =270y ﬂ—i}
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cylinder. Use Gauss’s law to determine the
magnitude of the electric field at radial 27, ((ﬁ R )
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Example 14: Nonuniformly Charged Cylindrical Insulator
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