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The magnetic vector potential ( and hence the field ) of a magnetized
object is the same as would be produced by a volume current
J, =V XM throughout the material, plus a surface current
K,=MXn on the boundary
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1. A cylindrical magnet of length 2L and radius R has a uniform magnetization M = Mok. ( 'J-P g K(" = )

(a) Find the volume current density J, and the surface current density K, [Ans. Jy, =0,
. N gL
Ky, = Myg|

(b) Find the magnetic field at a point P (0,0, z) where |z| > L. The origin of the coordi-

nate system is fixed at the center of the cylinder. [Ans. B = %I‘b (cos @y — cosbh) k,

costy = (z — L)/\/(R2+ (z — L)?), cosy = (2 + 2L)/\/(R? + (z — L)?)]
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4. A region is occupied by an infinite slab of a permeable material of constant relative

e
=) permeability p, = p/po = 2.5. The slab is infinite in the z and y directions, and is °< =
confined beTween 0 < z < 2. Within the slab, the magnetic field (in Wh/m?) is given by — —
Pe T
B= 10yz — 5.

Determine l_} ]7, M, and [:'b. [Ans J;
Ry(z = 0) = 2 (10y] + 521), Ky(z =2

P ==Lk Jy = -2k M = 2 (10yi - 52j),
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