Homework Solutions 6 (Griffiths Chapter 6)

8 The bound currents:

10 . .
Jb:VxM:gg(sksz)z:Bksz

= —kR%2
s=R
This means a z-independent, cylindrically symmetric current distribution, so
Ampere’s Law should work the same way as it does with an infinite current-
carrying wire. Drawing a circular loop around the z-axis, for s < R,

K, =M x fi = ks’ x §

B(2ms) = po 27r/ ds's'(3ks') = 2mpoks® = B = poks® ¢
0

For s > R, the current through the loop includes the surface current:

2ok R* + uo(2nR)(—=kR*) =0 = B=0

16 Using the version of Ampere’s Law with H and a loop between the tubes

I -
%d H = (27s)H ; = H 27r3¢

I -
B = (1 m)H = po(1 m)=—
po(L 4 xim) B = pio(L + Xin) 5— &
With M = y,,H, the bound current density is
J, =VxM=0

On the inner tube, the bound surface current is
Ky=MX (—8) = xm=—212

On the outer tube,

I
Kb:MX§:_XmﬁZ

Now, with the total current through the loop,

fdl~B—(27rs)B—,u0{I+27ra(xm%>] = B:Mo(l—i-Xm)—é
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