
The potential everywhere satisfies the equation

We can write

Then substituting back into the Laplace equation, obtain

This has the solutions

Using this solution, obtain the indicial equation

So, obtain the general solution everywhere

a.)

Demand that the potential be finite at the origin and at infinity.  Thus, we have the poten-
tial divided into two regions, inside the sphere and outside the sphere:
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a.) cont"d

Across the surface of the sphere, we have the conditions

So we can rewrite the potential outside the sphere as

The charge density on the surface of the sphere is

From this, we find

Then, substituting, obtain
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a.) cont"d

Substitution then yields

Finally obtain the potentials

b.)

Find the electric field inside the sphere at the origin:
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b.) cont"d

So then find the electric field at the origin to be
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To solve this problem, we use equations 3.38, 3.62, and 3.70 in Jackson

Substituting, we then obtain

Using
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we finally obtain

where
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b.)

The Green"s function

satisfies the equation

We have that the delta functions in # and $ can be written as

So, we can write the Green"s function as

Substituting back into the equation for the Green"s function, obtain the equation for g:

From this, we can write the solution

Integrating the equation for g across the boundary z=z", obtain

Substituting back into the Green"s function, we finally obtain
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d.)

We have the relation

Using orthogonality, we obtain

Then, we can make the substitution
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