2.3.5.) Field due to distant charges (6 pts)

Consider the electric field generated by a charge density p(y) that vanishes inside a sphere with radius r:
p(y) =0 for |y| < rg. Show that

a) If p is invariant under parity operations, p(—y) = p(y), then the electric field at the origin vanishes.

b) If p(y) is invariant under rotations about the z-axis through multiples of an angle o with |a| < 7, then

e 0 0
the field-gradient tensor at the origin has the form ¢;;(x =0)= |0 ¢ 0
0 0 —2

¢) If p(y) has cubic symmetry, i.e., if p(y) is invariant under rotations through 7/2 about any of the three
axes x, Y, and z, then the field-gradient tensor at the origin vanishes.
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