6.7 An infinitely long circular cylinder carries a uniform magnetization M parallel to its axis. Find the
magnetic field (due to M) inside and outside the cylinder.
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6.12 An infinitely long cylinder of radius R, carries a "frozen-in", magnetization parallel to its axis.

M=ks?

where k is a constant and s is the distance from the axis; there are no free electrons anywhere. Find the
magnetic field inside and outside the cylinder by two different methods:

a. As in Sect. 6.2, locate all the bound currents, and calculate the field they produce.

b. Use Ampere's law (in the form of Eq. 6.20) to find H, and then get B from Eq.6.18. (Notice that the
second method is much faster, and avoids any epr|C|t reference to the bound currents.)
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6.10 An iron rod of length L and square cross section (side a), is given a uniform longitudinal
magnetization M, and then bent around into a circle with a narrow gap (width w), as shown in Fig 6.14.
Find the magnetic field at the center of the gap, assuming w << a << L). [Hint: treat it as the superposition

of a complete torus plus a square loop with reverse current.]
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6.17 A Current / flows down a long straight wire of radius a. If the wire is made of linear material (copper,
or aluminum) with a susceptability ym, and the current is distributed uniformly, what is the magnetic field a
distance s from the axis? Find the bound currents. What is the net bound current flowing down the wire?
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6.20 How would you go about demagnetizing a permanent magnet (such as the wrench we have been
discussing, at point ¢ in the hysteresis loop)? That is, how could you restore it to its original state, with M =

Oat/=07?
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