
Problem 6.1 

Final orientation : 

Problem 6.7 

J" = VxM = OJ Kb == M X n = M(fi. 

The field is that of a surface current Kb == M (fi. 
but that's just a solenoid, so the field 
Ioutside is zero, Iand inside B = ttoKb = /-'oM. Moreover, it points upward (in the drawing), so IB /-'oM·1 

Problem 6.12 

(a) M 	= kszj Jb == V xM = -k(fij Kb == M X n = kR(fi. 
B is in the z direction (this is essentially a superposition of solenoids). So 

IB == 0 outside. IUse the amperian loop shown (shaded)-inner side at radius s: 

fB . dl = Hl == /-,oIenc = /-'0 [JJb da + Kb l ] = /-'0 l-kl(R - s) + kRI] = ttokls . 

:.1 B =Jjoksz inside. I 

(b) By symmetry. H points in the z direction. That same amperian loop gives iH. dl = HI = /-'oIlene = 0, 

since th:re is no free ~urrent here. So IH =0 I. and hence IB == /-'oM·1 Outside M = 0, so B = OJ inside 

M :::= ksz, so B = /-'oksz. _._.. 	 . .__._---.----~==~~~~~~~~~~~~~~~~~~~~====== ._._L... 

Problem 6.25 
(a) Bl == ~~z (Eq. 5.86, withe == 0). Som2,Bl = -~~. F = V(m.B)(Eq. 6.3) => F == :z [-~~] z == 

31'°'42 z. This is the magnetic force upward (on the'upper magnet); it balances the gravitational force downward 
2'11":1: 	 . 

(-mdgz): 

(b) The middle magnet is repelled upward by lower magnet and downward by upper magnet: 

3Jjom2 3ttom2 
_----mdg==O.
211'X4 211'y4 

The top magnet is repelled upward by middle magnet, and attracted downward by lower magnet: 

3Jjom2 3Jjom2 
. 

211'y4 - 211'(x + y)4 -IDdg = O. 

. 3ppm2 [ 1 1 1 + 1 ] . + 0 1 2 + 1 - 0 . 2 - 1 + 1U 	tractmg: 211" iT - i?' - i?' (z+v). -md9 md9 = ,or iT - i?' (%+11)" - • so. - WiiF (z/II+lf"S b 

Let a == X/Yi then 2 :::d ~ + (a~l)'" Mathematica gives the numerical solution a = \ x/y = 0.850115 ... \ 
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