Problem 1: Electrostatics

A non-conducting solid sphere of radius R carries a charge density p(r) = kr (where k is a
constant).

(a) Find the electric field at a distance r such that r > R [1 point]
(b) Find the electric field at a distance r such that r < R [1 point]

(c) State the boundary conditions on the electric field components on the surface of the
sphere, and show that your answers to parts a) and b) are consistent with them.
HINT: The surface charge density of the sphere is zero in this case. [1 point]

(d) Calculate the electric potential for all r using lim, o V(r) = 0 [2 points]
(e) Find the work required to assemble this charge [2 points]

(f) If the non-conducting solid sphere was replaced by a conducting solid sphere with the
same total charge, how does that change your answer to parts a, b, and ¢?
Explicitly show that the new field satisfies the new boundary conditions across the
surface of the sphere. [3 point]
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