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5. Assume that in spherical polar coordinates (r,6, ¢), the potential on
the surface of a sphere of radius a, centered on the origin, is known to

be V (6, ¢).

(a)

[2 pts] If the space inside the sphere is empty give an expression
for the potential ®(r, 6, $) everywhere inside as an expansion in
spherical harmonics with arbitrary constants. If you knew the
potential V (8, ¢) on the surface how would you evaluate the con-
stants in your expansion?

[2 pts] If the space outside the sphere is empty give an expression
for the potential ®(r, 6, ¢) everywhere outside as an expansion in
spherical harmonics with arbitrary constants. If you knew the
potential V' (8, ¢) on the surface how would you evaluate the con-
stants in your expansion?

[6 pts] If V' (0, ¢) = Vj sin fsin ¢ give exact expressions for &(r, 6, ®)
inside and outside the sphere.

The spherical harmonics are ortho-normal on the sphere and for
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