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Problem 5.4 Suppose that the magnetic field in some region has the form B = kz L (where k is a constant). Find the
force on a square loop (side a), lying in the yz-plane and centered at the origin, if it carries a current I, flowing

counterclockW|se when you look down the x axis. ;[ 2
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Problem 5.5 A current | flows down a wire of radius a. (a) If it is uniformly distributed over the surface, what is the
surface current density K? (b) If it is distributed in such a way that the volume current den5|ty is inversely proportional
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to the distance from the axis, what is J(s)?
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Problem 5.6 (a) A phonograph record carries a uniform density of “static electricity” o. If it rotates at angular
velocity w, what is the surface current density K at a distance r from the center? (b) A uniformly charged solid sphere,
of radius R and total charge Q, is centered at the origin and spinning at a constant angular velocity w about the z axis.

Find the current density J at any point (r, 8, ¢) within the sphere. 42 5 W< 4;
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Problem 5.8 (a) Find the magnetic field at the center of 3 square loop, which carries a steady current I. Let R be the
distance from center to side. (b) Find the field at the center of a regular n-sided polygon, carrying a steady current |I.

| Again, let R be the distance from the center to any side. (c) Check that your formula reduces to the field at the center
/ of a circular loop, in the limit n > oo,

(

a) a“ ?’\'{iﬂl at the cowbor- 01—'4& ko 4u T

3
\‘ fﬁjmem/l—s f"!“ﬂtsgo% .,4 f,\at 1, H—Tz
| E? = éf "t'g:. “ 8>3 '\‘@u ) w;L\\ l‘a’:l"u}‘:’@:]:)ﬁ/ | R |

| ot ~
| -_-> B>; L, @l /wLth

uz R M 1 .2 ) 6| N\
g SWhy) = Mo .2
-~ %/0;(1:“\ C y \Lﬁ) 1z rk V=
- - , L ’ '3; - 1
e

P Ao R
farsard | ¢r

hor 022017 LD B2 g (%) Yook =8 ¢52)
UL sm L
— V\ —
- g ZR -
_;> g\‘v\ 6 X 9 x';;

gy smald
C) \VM w0, 0 ey
w Mpi';(u\\rcj'\ ~ ’o\- Sawm. 4

I
7 - w Mol 2R &dez.(w)"“’('%‘)



B(‘”’ﬁf— \(_.a'({lw)

. A ' A ’\X
< ”R(S‘ﬂ@ le{?(_ + S«uwp Sl‘Wd?J -\—5)39 k
—) -~ \ ¢ N
ad =00z 0 (Rsvo ¢ 4)
A

> R smp WA ’ 2- Regp
A \
G5 GL\) alq:ﬁzsfvw c’-GM

= 0-Rw S™wp <-$-'v» X

> AR

~ =’ 7 . . ‘k
SV XM = —0R Wswi “;“Mb °Co$¢\ "

:'___o,rﬂwgu‘w& ( A
(59 A C +5 T $CAT

S“hQSc‘u& 5\‘“99&4: A
4(- w9 St @ - swpasd) R

N A
A : . .
- —oRiwsiag r&.&?%dw + Snn¢0&9J ~swmp "J g3
] A —~ : %
—Su‘wﬂk % /L

A
L
o C o samd 680D
gsmo):wseabh* we &7'5“\»9! au;

ve 2eeS
.‘«sl»auj Se-ao‘j &z;:,_;i@ _p /5 wt&“f‘:ﬁb

-

LS

ot Suek Bl § Py (
oy ey tasdn st dd =) ( )(S\se
[ o W 22 v
“ (%o RrwsM st““eolﬂl‘p :"%;R > T
0 - (5 Nt
) 4
3



| R A
/ Ve rarvs

|
|

Example 5.9. Find the magnetic field of a very long solenoid, consisting of n closely wound turns per unit length on a ‘

cylinder of radius R, each carrying a steady current /
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Problem 5.16 Two long coaxial solenoids each carry current |, but in opposite directions, as shown in figure. The innes
solenoid (radius a) has n; turns per unit length, and the outer one (radius b) has n,. Find B in each of the three
regions: (i) inside the inner solenoid, (ii) between them, and (iii) outside both.
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Problem 5.14 A steady current | flows down a long cylindrical wire of radius a. Find the magnetic field, both inside and
outside the wire, if (a) The current is uniformly distributed over the outside surface of the wire. (b) The current is

distributed in such a way that J is proportional to s, the distance from the axis.
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