PHY 5346
Homework Set 11 Solutions — Kimel

1.5.26 The system is described by
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Since the wires are nonpermeable, 4 = po. The system is made of parts with cylindrical
symmetry, so we can determine B using Ampere’s law.

VxB = ,uoj, or I%-de ,uoj‘j-da
On the outside of each wire,
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On the inside of each wire
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From the right-hand rule, the B from each wire is ig the ¢ direction. From the above figure, using
the general expression for the vector potential, we see A is in the £z direction. Since V x A = B,

BZ = _LAZ d AZ = _"‘ Bzdp
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Thus
—‘z’—jr'(ln% +C) = _ﬁ—j['(ln ‘F;—z + 1) on the outside
AZ = I 2 . .
-4 on the inside

where I’ve determined C = 1/2, from the requirement that A, be continuous at p = R. Let | be the



length of the wire. Then we know the total potential energy is given by
W = % jﬁ «Ad3x = '5 _[[JaAdaa + JpAday]

Consider the second term '7 j JoAday,. The systemis pictured as

From the figure
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Thefirst term & [ JaAda, isequal to

Thus
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