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Field due to a disk of charge

A disk of radius R lies in the zy plane with its center at the origin. The surface charge

density on the disk is
cos ¢’

3/

o(r') = a

where ¢’ is the angle counterclockwise from the -z axis, s’ is the distance from the center
and « is a constant with units of C/m.

a) Sketch the charge density on the disk qualitatively.

b) Determine an expression for the total charge, Q on the disk. Is Q = 0 A where A is the
area of the disk?

c) Determine an expression for the electric field at any point along the z axis]
d) To verify that your expression is plausible, check what it gives at the center of the disk.

e) To verify that your expression is plausible, check what it gives at a very large distance
from the disk.
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