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1. A thin, flat, conducting, circular disk of radius R is located in the z = 0
plane with its center at the origin. The disk is maintained at a fixed
potential V . In cylindrical coordinates (ρ, φ, z), the potential is Φ =
Φ(ρ, z) because of azimuthal symmetry. It may be shown that the charge
density (on each side of the disk) is

σ(ρ) =
2ǫ0
π

V
√

R2 − ρ2
.

(a) Using the equation above, determine the total charge Q of the disk.

(b) Show that the potential on the z-axis is

Φ(z) = A tan−1

(

R
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)

,

and determine the constant A.

(c) Expand your equation for Φ(z) as a power series in z. Then find
Φ(r, θ) the potential at any point for r > R as an expansion in
Legendre polynomials. Check your result in the limit r ≫ R to make
sure that you determined the total charge correctly in part (a).


