[image: image1.png]E35.6 | Consider a circular disk with radius R that has a
/‘ uniformly distributed surface charge of Q.
/ (a) Calculate the electric potential ¢ at various
points along the central axis of this disk. Hints:
Figure E3.6 shows how you can break the disk
up into thin rings of infinitesimal thickness dr.
We know from the chapter how to compute the
potential of each ring if we can determine the
charge of each ring, The ratio of the charge g on
the ring with a given radius  to the disk’s total
charge is the same as the ratio of the ring's sur-
face area, which is 27 dr, to the area of the en-
tire disk, which is x R?, Express q in terms of Q,
R, and dr; sum the potentials contributed by
each disk; and convert the sum to an integral.

According to my table of integrals,
/ﬁ%-m ®2)

You may find this integral helpful.
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We can think of a charged disk as
being a sum of charged rings, one of
which is shown here.

(b} Use the resultof part(a) to determine the electric
field at points along the axis. Hints: Argue that
the field vectors at such points should
along the axis. You should then be able to show
that the magnitude of the electric field at such
points is
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where o = Q/xR? is the charge per unit area on
the disk.
(c) Show that your results for both parts reduce to
the appropriate formula in table E3.1 in the
limit that R ~» oo0.




