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{a) M = ks#; I, = VXM = —keh; Ky = M x i = kR¢.

B is in the z direction (this is essentially a superposition of solenoids). So

B = 0 outside. | Use the.amperian loop shown (shaded)—inner side at radius s:

fB dl= Bl = I-LUIenc = MO [fjb da-"'Kbl] = Hg [_kl(

~.[B = poks# inside. |

R — 3) + KRl = pokls.

(b) By symmetry, H points in the z direction, That same amperian loop gives $H -dl = Hl = poly, . =0,
since there is no free current here. So , and hence m Outside M = 0, s0 B = (; inside

M = ksi, s0 B = poksg,
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() This was dervad T tie *olboole  Exampls 741

Find the self-inductance of a toroidal coil with rectangular cross seclion (inner radius a, outer
radius b, haight k), which carries 4 total of N tums.

Solution: "The magnete field inside the toroid is (Bq. 5.58)
_ NI
b= 2w
The fux through a single turn (Fig, 7.33) is
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The eoral Aux is N times this, to the self-inductance (Eq. 7.25) 15

L= .‘i'c’;iﬂ n (g) : (7.27)
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