


Problem 6.16 : A coaxial cable consists of two very long cylindrical tubes, separated by linear insulating material of
magnetic susceptibility xm. A current I flows down the inner conductor and returns along the outer one; in each
case, the current distributes itself uniformly over the surface (Fig. 6.24). Find the magnetic field in the region
between the tubes. As a check, calculate the magnetization and the bound currents, and confirm that (together, of

course, W|th the free currents) they generate the correct field. ~ A @
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Problem 6.17 A current | flows down a long straight wire of radius a. If the wire is made of linear material (copper,
say, or aluminum) with susceptibility x», and the current is distributed uniformly, what is the magnetic field a
distance s from the axis? Find all the bound currents. What is the net bound current flowing down the wire?

- oubsiele ($>a) 5 g\.Lo[j, Lg_w
H(2as) -T =) H-.._/.L__ 2\‘;

24§
~wside o (1da -1 (da
ﬂa"-
2 "'Sz
j;t-— KS = /’z“
- Aal a
- ¢ A
-~ 2 | - Cr
Se W(228)= % S B S aat
5 S MU Ts & cq |
B :M» = 2Rar . WF“Jc
£ A P sSa ;b Xazo 0
Yo = & >

245 . x 7 -
NoW srvv 1 e med: "“ —qu'“_; 0 X Ao

Aat
—_ A A
‘ A0 ! | ;2
aw‘! Y:'MXSI: %:)”'9(‘2 ) ?o\\YA
oh ¢=A s=a ¢ R c k
- NMR\ i _ Awm >(- = = A
L et _ e E (#%3) 7 Ak an
e oPPbSr"c o



Problem 6.18: A sphere of linear magnetic material is

placed in an otherwise uniform magnetic field BO. Find
the new field inside the sphere. |

Hint: See Prob. 6.15 or Prob. 4. 23]
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Problem 6.21

(a) Show that the energy of a magnetic dipole in a magnetic field Bis U = -m - B.
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Problem 6.24: Imagine two charged magnetic dipoles (charge g, dipole moment m), constrained to move on
the z axis (same as Problem 6. 23(a), but without gravity). Electrically they repel, but magnetically (if both m’s
point in the z direction) they attract. (a) Find the equilibrium separation distance. (b) What is the equilibrium
separation for two electrons in this orientation. [Answer: 4.72 x 10-13 m. 1 (c) Does there exist, then, a stable
bound state of two electrons? z '
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Problem 6.26 Compare Egs. 2.15, 4.9, and 6.11. Notice that if p, P, and "'vi are
uniform, the same integral is involved in all three:

s dr

_,%‘w
Therefore, if you happen to know the electric field of a uniformly charged object,
you can immediately write down the scalar potential of a uniformly polarized ob-
ject, and the vector potential of a uniformly magnetized object, of the same shape.
Use this observation to obtain V inside and outside a uniformly polarized sphere
(Ex. 4.2), and A inside and outside a uniformly magnetized sphere (Ex. 6.1).
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