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Electric Field as Function of Radius for the Various Cases

Since we need some real numbers to use Matlab, we choose a = 10. Also, we suppress
the charge density p, and the permittivity of free space &, in all expressions. Thus, the

actual electric field should be multiplied by &. We also assume ¢ = 4, in the plastic
&,

0

shell.

First, for the case where there are no conductors and there is a volume charge in the
central spherical region.

Electric Field
5

4.5

4

3.5

3

2.5

2

15

1

Note that the field increases linearly with radius out to a, then drops by a factor of 4 at the
boundary with the plastic shell. At b, it increases by a factor of 4 and then decays toward
zero.

Next, we add the conductor in the central spherical region and outside of r =c¢. The E
field must go to zero in the conductors, which we observe to be the case. Also the
maximum electric field is lower now, so the plot appears to expand some. Note that the
maximum E field is found at r = a, even though its value is suppressed by a factor of 4
due to the dielectric.
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Finally, we reverse the location of the plastic shell, moving it to the outer region. We

clearly see that the maximum E field is much larger in this case.
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Before we can compare the actual values of the E fields, however, we must remember
that the condition on this problem is that the voltage difference is the same, not the
charge. In the plots above the charge is assumed to be the same.
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