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Problens 5.33 Show that the magnetic fiekd of a dipole can be writsen in coondinate-free: forme
i
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Wymmwmmmmmmmmm
& singie Wire should contract iato & tinry concentrated stresn along the axis. Yot in practice the
Current typicaily distribusea itself quite uniformly over the wire. How do you aceount for this?
If the positive charpes (deasity p.1. ) are at rest, and the negative charges (density p_) move at
spoed v (and nome of thess dopends on the distance from the axis), show that o = —py 2,
where y m 1//1 - (u[ci!udcz = 1/ugey. If the wire az & whole is neutral, where is
the compensating charge locaaed?!8 [Notice that for typical velocitics (sce Prob. 5.19) the

however, wheee the positive charges are alse free to move, this so-calied pinch effect can be

ma &w + er(/fwﬂﬂhaﬁlqa.
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two charge densities are cseentially unchanged by tho cament (since y & 1). In plesmes, =
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Problem '9.5-329(111.: Hall effect.) A current I flows to the right through a rectangular bar of
conducting material, in the presence of a uniform magnetic field B pointing out of the
page (Fig. 5:59).
1
(a) If the moving charg
netic field? .
This deflection results in an accumulation of charge on the upper and lower surfaces
of the bar, which in turn produces an electrical force to counteract the magnetic one. ;
Equilibrium occurs when the two exactly cancel. ‘ C
(b) Find the resulting potential difference (the **Hall voltage™) between the top and bot.

tom of the bar, in terms of B, v (the speed of the charges), and the refevant dimensions ’
of the bat.

(c} How would your anal
effect is the classic wa
rial,}

€s are positive, in which direction are they deflected by the mag-

ysis change if the moving charges were negative? [The Hall
y of determining the sign of the mobile charge carriers in a mate-
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