2011 Classical - 6 (EM)

6. A spherical shell of radius R carries a uniform surface charge density o. The shell
is made to spin with angular velocity w about an axis through its center.

(a) Determine the surface current density of the rotating shell as a function of
position on the shell surface. Choose a coordinate system with the z-axis
along the rotation axis and express your result in terms of the polar angle
f. Note that the current density is a vector; your result must specify the
magnitude and direction of this vector.

(b) Find the magnetic moment of the rotating shell.

(¢c) Determine the vector potential of the rotating shell at an arbitrary point
outside the shell. Express your result in spherical coordinates and give the
direction, as well as the magnitude, of the vector potential.

“\

"—"/_,—\_/
T o

/) 0
nd

da [V R pec

0T =00~ ( 2Rsimo) R o
2/

O\I: — )6 Rsing (g&?

N

J
% —~ 0[ X £) 2 — LooR sre C/t;

—

4t



)

Y T )
—~ fCPP (‘JA’ 2D

0L = oo R dest

2
O = ﬂ(R,S/)?‘ﬂ') 2

— melsktp P

J
In =nwo= RY sm dom 2



JVWJ\ = nu R7 (/"OJZ-@’)M Z/\

(
D e ok (ete) 2
-1

}/‘V)) -~ neg Rl 2 §):£* (/' Ooz@)

e
o Zfon (1) [
= Q[aw_%é]ol

mvﬁb/

fhj‘//igw@“?ﬁz/\,



Gr(ﬂeﬁi’ks Le G F
G) Shple o k¥ & be ia

o a2 s
I o = (LShy, a/uc.aq/)
Mo
A7) 5 /;J WG7) o
“dnJ I R-T
K=oV
= O"GB)X?J/

DR T 5 k
WKxr -~ LS 8Inp ®) 0 CaP
Randosd  Cardoing/  Qomd”

B ( -QNCQD/PS/?'«/@)@;
— R oshyp od o Racophug

0 R &y shersimp )



1
Uhe 1o Ihgmb jgﬁs/@ ¢/§ f‘%’)ﬁb’;o
O

Therdie
J . / \
A(F’) = Mo 556\ (-R 0L S/a/;?a.sgl )>
1 IR ~F |

1 .
L M [ P’w@ 0t (= v sin b’ G
4 g

"/{owﬂ T Shy (Zn)jof(wa co ©'




-

+ 1 Bfotee) ]

[ \ﬁﬁ&—@]

2 rR
;\{

= [;-w _ (r+e) (~=R)
FR R,

24 z %
[ () s ()

/'K r&‘

i [ N 4(’,@1



B"ZA ~ T 30T R
~ 2 2
—= — <~ = '3 — J
7z e r g R

TM,
AR ) = /”"‘i’izgw, =
37

/\

A(F) o M RL{U‘(,SM yU

205



