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[10 pts] 1. Caleulate the first two non-zero terms of the gen-
eral solution for the electric potential V(z,y) in the region
0 <z <aand 0 < y < oo, with the boundary conditions
V(0,y) = V(a,y) = 0 and V(2,0) = —1. Plot the solu-
tion.
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[5 pts] 2. Describe the multipole expansion: what it is, how we get it, and why it is useful.
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' [15 pts] 3. Calculate the electric potential inside and outside a
hollow sphere of radius R with surface charge density o(f)
ap cosf. Caleulate the electrie field inside and out. Draw

electric field lines and equipotentials everywhere.
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[10 pts] 4. Calculate the dipole moment of the above sphere
and relate it the interior and exterior potential calculated
above.
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