Key homework 6_2:

Problem 1:

Problem 6.16
$H-dl=1I;, =IsoH= L d. B=po(1+xm)H=|po(l+ xm)
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Total enclosed current, for an amperian loop between the cylinders:
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Problem 2:
Problem 6.17
I(s*/a®), (s<a);
From Eq. 6.20: $H -dl = H(2ns) = Iy, =
H:{#ﬁr’ (s<a) }, soB:IJ,H;- “012—:2'"18’ (3<a);
5=, (s>a) e (s> a).
Jo = xmJ s (Eq. 6.33), and J; = #, so|Jp = ?1(—;—:?1 (same direction as I).
Kn=Mxi=xmHX0=2|K, = -’;—;—% (opposite direction to I).

Iy = Jy(ma?) + Kp(2ma) = xml — XxmI = [_0__] (as it should be, of course).




Problem 3:

Problem 6.15

“Potentials”:
{ ‘Vin(raa) = Z:AITJH(COSG), (1‘ < R),
Wout(n,0) = Y ;;'},—P;(cosO), (r > R).

Boundary Conditions:

(i) Win(R,0) = Wout(R 6),

(i) —2au| + &in| =ML=Mz- =M cosé.
(The continuity of W follows from the gradient theorem: W(b) — W(a) = f:’ VW .dl = - f:’ H - dl;
if the two points are infinitesimally separated, this last integral — 0.)

i) = AR = —r:h- = B; = R¥+14,,

i) = YU+ 1)—,¢5P1(c030) + Y IAR'"?Pi(cos @) = M cosé.

Combining these:

2(21 +1)R'"1A;P/(cosf) = Mcosf, so 4y =0 (1 #1), and 34, =M = A, = %

Thus Win(r,6) = %1‘ cosf = %z, and hence Hjy = -VWj, = ——12 = “%M, S0

B=po(H+M)=po(—%M+M) gmM. v

Problem 4:

Problem 6.18

By the method of Prob. 6.15:
For large r, we want B(r,f) - Bo = BoZ, so H = ;-;B = ;lgBoi, and hence W — —ﬁBoz =

—J—;Bor cosé.
“Potentials”:
Win(ra 0) = Z AIT‘R(COS 0), (7' < R)»
Wous(r,0) = ———Borc050 +3 —dTP;(cosG), (r > R).

Boundary Conditions:
{ (1) Wm(R 0) = Wout(R, 9),

(i) —po Lout | + p2n| . =0.
(The latter follows from Eq. 6.26.)
(ii) = po [iBocose B Z(l + 1)Rl+2P;(cose)] - uZlA,R’ 1Pi(cosh) = 0.

For I # 1, (i) = B; = R¥*1 4}, so [uo(l + 1) + pl]A;R'~! =0, and hence A; = 0.

Forl =1, (i) = A1R = — £ BoR+ B1/R?, and (i) = Bo+2u0oB1/R® + pA1 = 0, 50 Ay = —3Bo/(2p0 + 4).
3B, 3Bz 3Bo ,_ _3Bo
: =0 o= . Hiy = ~VWia= 2= -
Win(r, 0) 50 + “)rcos o + 1) " T (2u0 + 1) (2p0 + 1)

B=uH= = Bo.
B o) | NI+ xmfS)




