ProC})lem 2.7 3
d—It) = [ pr dr = / (6—5) rdr = — / (V - J)rdr (by the continuity equation). Now product rule #5
1%

says V- (2J) = 2(V -J) +J - (Vz). But Vz =%, 50 V- (2J) =2(V - J) + J;. Thus [,(V - J)zdr =
/ V. (zJ)dr — / Jy dr. The first term is [¢ zJ - da (by the divergence theorem), and since J is entirely
V V

inside V, it is zero on the surface §. Therefore fv(V -Nzdr =— fv J d7, or, combining this with the y and

d
z components, [,,(V -J)rdr = — |, Jdr. Or, referring back to the first line, d_lt) = / Jdr. qed

Here’s a quicker method, if the distribution consists of a collection of point charges. Use Egs. 5.30 and

3.100: p p
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Problem 5.11
Use Eq. 5.41 for a ring of width dz, with I — nldz: 2
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s dz = ~ sin%6 @9, and (a2 + 22)3/2 @3
So
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_ ponl [a’sinf __“Onl/- _ Hond 6, _ | pond _
b= 2 /a3sin29( ad0)_ 2 sin ¢ df = 2 COS@|91_ 2 (00392 COSHI).

For an infinite solenoid, 2 =0, #; = 7, so (cosfy —cosby) =1—(—1) =2, and B =|ponl.|v
Problem 5.13
il Lt A%?

Magnetic attraction per unit length (Egs. 5.40 and 5.13): f,, = or g
T

1
—. Electric repulsion per unit length on the other wire:
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Electric field of one wire (Eq. 2.9): F =

fe

V= .

Putting in the numbers,
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