Problem set 06

Problem 1

Current I flows uniformly in an infinitely long wire with radius a. The material of the wire is linear with
susceptibility x,,. Find the magnetic field everywhere and all relevant bound currents, and the net bound
current flowing in the wire.

Problem 2

A sphere of radius a has the permanent magnetization
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For systems without free currents one often uses the concepts of magnetic charge densities, due to the
similarity to electrostatics. These are p,, = —V - M for the bulk and o, = 11 - M for the surface.
(a) Find the magnetic charge density in the sphere.
(b) Find the magnetic surface charge density on the sphere.
(c) Find the bound surface current density on the sphere.

(d) Find the bound bulk current density in the sphere.

(e) Calculate the total magnetic moment of the sphere.

Problem 3

Two long thin coaxial cylinders with radii a and b carry equal, but opposite currents. Between the cylinders
is a material with magnetic susceptibility . Find the fields H, B, and M everywhere.

The problem is due Monday February 24 2025 at 20:00



