Special Problem 8-4.1

A cylinder of infinite length is centered along the z-axis. This cylinder
has a radius of 2 m.

Outside the cylinder (i.e., p >2) is a magnetic material with relative
permeability 4. =3.

The magnetic field inside the cylinder is zero, i.e.,
H(r)=0 for p<2
Flowing on the surface of this cylinder is conduction current:
J.(F)=4a,+3a, A/m

It is known that the magnetic field outside the cylinder (where
4, = 3) has the form:
H(F)Zgé;-l-ﬁé‘z for p>2
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where aand [ are unknown constants.
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1. Find the magnetic field H(7)
outside the cylinder (i.e. the

numeric values of constants o and

p).

2. Determine an expression for X/
the dipole density outside the
cylinder (i.e., in the magnetic
material).
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