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1. An infinitely long cylinder of radius a has its axis along the z-axis. Its mag-
netization is given in cylindrical polar coordinates by M = M0 (ρ/a)

2 êφ,
where M0 is a constant. Find Jb and Kb as well as B and H both inside
and outside the cylinder.

2. Consider a toroid in which a wedge-shaped region of small angle ψ is absent,
as shown in the figure. A steady current I flows in it. The inner radius
of the toroid is R, and the total number of turns in it is N . Assume that
the magnetic field B in the air gap is still along êφ. Find H in the toroid
given that the core of the toroid is a LIH magnetic material with magnetic
susceptibility χm.
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Figure 1: Top view of the toroid

3. An infinite planar magnetic sheet of thickness d having a nonuniform per-
meability given by µ(z) = µ0 [1 + (z/d)]2 occupies the region 0 ≤ z ≤ d.
There is vacuum on either side of the sheet. A magnetic field B = B0 êy
(where B0 is a constant) is applied in the entire space. The sheet has no
free current on it. Find the magnetization surface current densities at z = 0
and z = d, and also the magnetization volume current density as a function
of z.


