1.

(a) [4 pts] Use é-functions to give volume charge densities py for each
of the following:

i. Give ps(p, ¢, z) in cylindrical-polar coordinates for a cylindri-

cal shell of charge of a radius p = b, centered on the z-axis,
which has a surface charge density o/(¢, 2).

. Give pr(p, ¢, 2) in cylindrical-polar coordinates for a line of
charge located at p = b, ¢ =  which has a charge/length =
)\f(z)

iii. Give ps(r,0, ¢) in spherical-polar coordinates for a spherical
shell of charge of radius r = a, centered on the origin, which
has a surface density o/(6, ¢).

(b) [2 pts] Use Gauss’s law to compute the electric field caused by the
cylindrically symmetric charge density

Ao 2 /32
_ —p*/b
pf(p) - 7Tb28 P '

(c) [2 pts] What charge density produces an electrostatic potential
(I)(Z) =S ‘/Oe_zz/az'
(d) [2 pts] What charge density produces an electrostatic potential

®(z) = —Ey |2|.
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