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‘Problems 5.6

(a)Apbommhmdcnﬁuamifomdmityof“smﬁcekwﬁty“a. I it rotates o
angular velocity o, what is the surface current density X at a distance r from the center?
(b}Auifomlychmednﬁdsphut.ufradiusRmdtoulchngoQ.hmeduﬂnuﬁ;h .

and spinning at a constant angular velocity @ about the z axis. Find the current deasity J o
any point (r, 9, ¢) within the sphere. s
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Preblem 5.12 Suppose you have two infinite straight line charges ), a distance d apart, moving
along at a constant speed v (Fig. 5.26). How great would v have to be in order for the magnetic
attraction to balance the electrical repulsion? Work out the actual aumber. .. Is thisa reasosable
sort of speed?
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Problemn 5.13 A steady current / flows down a long cylindrical wire of radivs a (Fig. 5.40).
Find the magnetic field, both inside and outside the wire, if

() The current is uniformly distributed over the outside surface of the wire.
{b) The current is distributed in such a way that J is pmporl:lonal to s, the distance from the

axis.

L\ N

@ 7{#%{) = 2 ak Jﬁ(o) =0

- ﬂ@ &F = Lo» Zic = Jiak
B(/\> ‘\) = 6?//( L@/ﬁ-(g):_@
r
W Wy Nowed w55 45l A JT=zkr, Jt)- szg“ﬁ
\ ﬁg f// ZZ{_VLK&FL = Ao Z{;,.) ,Zﬁ = %Q‘S

2k

= Aa Ak

3- K C:: —-Aéa\
/2 trea) - //gz?r / f K

*‘%W
T

Sr 3

-

Bata) =

207

HZMQ/:ﬁ 3

2Ty

V&

L 55 @ we b ]

- Z(r)‘l L&

T, sty PR 2 B6) % fu 2k

Om)fthaﬁf jﬂi

Vi Y8

E0<4)=/Aik

Brrra) = t.lk 2
4 r

-

R

et

e




Problem 5.12 Suppose you have two infinite straight line charges A, adistance d apart, moving
along at a constant speed v (Fig. 5.26). How great would v have to be in order for the magnetic
attraction to balance the electrical repulsion? Work out the actual number. . . I this a reasonable
sort of speed?®

8¥ you've studied special relativity, you may be tempted to look for complexities in this problem that are not
really there— A and v are both measured in the laboratory frame, and this is ordinary electrostatics (see footnote #).
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regardiess of the cross-sectional shape of the coil, as long as that shapc is constant along the
length of the solencid. What is the magnitude of the ficld, inside and outside of such 3 coil?
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