Plugs 312 2025

uahwmé

Eii Hw lﬂg SJ)K

Tws: Read 73,5
166

Mugnehiaghon ond bownd Cuments
J

/\/Lw_ Ma_g%ﬁ'c ProijHes A4 4 medend wn be descnbed aw Yo oF «
dustabulon oF point 0(,{/00(25, Tha dishabibion is c(umh%'éﬂ[ by e
Mdﬁ%h‘ 2ahpn 778 , whith s tha d«’/)o?.v. momnt po unt volume . TUas
Hun  gives Yo sthowe:

,N/\'/\-J—“‘“/\_/l\—/- f\___/'/‘—’//\‘:r
- b B
[ ¥aown magn@haahm,M/

/

\\‘\
\\\ ; / L o
& - // \bﬁmd currens A

~—— N o
//_\ 8 - )
/ooie o= MxA SRR

Delesnane  vector
'PoLenh'al

X
=y A )
Y M[Ff,) x«&/‘d ! / - A < ) )
o 5 T S t‘ \ B i
H‘A = /%J ey vohne Ty = VAN L T /
- 37 . ;/ y
Mag nehe field e - o m_%f ______ e
s 4 , so, curent densibes to dderuae feld
=V x A
“‘-\\B viP/ Q — Riot- Savart Law
‘ \ —Anqpéreé Low
\-. \ - -
Give samd //
D il
resuld for

B



/‘ Rocall et e cOmPu}ahmcz( +oo]5) ac\_ap}e,d for  band
7 curents ae  as Tollows. Ty Biot- Savwt lLaw
W T m—
NN e
B(7)= L2 )V A a ?
valume :
4 Mo }Z‘Q’ﬁ"&{a, /
4T g*
swlice / -
N

e more  converient techaigue  [nvolves Arwpércfs Law .

f/—/ﬁ_‘_"—'—""—m""_’“_—""w‘—-—m_. - g

[ For oy closch oy

B N\

jmzu = JioTinc |' Al

.E\ lO&P I T/
OG)?

i ohae He endosed cument 13 /

L Tees | Jdd S/

'iccp surfzce



1 Uniformly magnetized slab y

A slab of material extends infinitely along the z and
x axes and has width w along the y axis. The origin

of the axes is centered as illustrated. The material )

is magnetized in such a way that M = Mz where 3

My > 0. ; : ‘ z
a) Determine expressions for the bound current v

densities and sketch these qualitatively.

b) In order to determine the magnetic field, we
need to determine its direction. In general

B = B,X + B,y + B.é.

Use the Biot-Savart law to eliminate one component and the “current-reversal” argument
to eliminate another.

¢) Choose an appropriate Amperian loop and apply Ampere’s law to determine the mag-

netic field at all points.
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2 Magnetic field in the presence of a cylindrical material

A cylindrical material with radius R carries magnetization M = M qa where M > 0 is con-
stant. There is no free current.

a) Suppose that the material has a finite length with ends that are perpendicular to the
axis. Determine the direction of the bound volume and surface currents.

b) Determine the auxiliary field if the cylinder is infinite in length and use this to determine
the magnetic field. “
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3 Magnetic field in the presence of a cylindrical material surrounding a current-
carrying wire

An infinitely long cylindrical material with radius R surrounds an infinitely long wire that
carries current /. The material is linear with permeability u and is surrounded by free space.

a) Determine the auxiliary field at all locations.
b) Determine the magnetic field at all locations.

¢) Determine the magnetization at all locations and determine the bound current densities.
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