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· TheHall'seffect:wasamini dab irsaortruemeninen B:zo sss--

"ordrsens 5: I.=Ng ssaroreinminister
wowies inorarmies einerswiwnaimer B

B=az, I=ay], y

↓driftocity eig=-e) =-y= -are3

Em =gxB INS
F=grE++) sus

...ats... osaradrgdowdenimmade Em:gt=ewe
se 0

rentareWE, E
I

I Pinszur/ridmsie and arewidertenet E=--Hall field)
Lorentzforce equation)

J: ayJo a B=zBo
hS =>E=gE

3 C susunowis: Ent-ray) rzo)=anMoo-WhiEndre=u.d
- Unt *Exyz= ?-Hall coefficint voltage

Berer

wiringshesentageseewasordere
Ng

B
en Determine the force per unit length between

A a x
-
a magnetic tourque (N.m]de

-

O -E->EI-I dem--Nesel) urate de disease two infinitely long parallel conducting wines carrying -* =~s -E currents I, and I, in the same direction. The wiresare
S

nesuwinonmununez-Fm=2de ins separated by a distance do magnetic moment (Am2]

Water closed circuit ① ZQ Sell informs I s in =I5

wasewnsimnar I, Wacw I,d,
er Arectangular loop in the cry-plane with sides b, and

-Barenzus I,Idese 9 G awere Biz: -dan be carrying a current I lies in a uniform magnetic field

or Biot-Savart's law neurosasses B,s sensrizado Izouwowmwan) o
B =on+ yBy+azz. Determine the force and torqueSin dat

inthe

PeinwosseeTer siminninese B solle aztbebe
eatness, innumeris I, E =-Moti y on the loop.

12

28 4E,: 2,de,B:I,G,de, arimerangerer eat asin I admistwozwrit Ei = -E =Moiare - = (-zIb,bz) x/anntyy+zz
E2, Sandered
in "

,7 ·daRz)
- 3 ↑ O =-ayIb,bzx+an1b,b,By

: E,2,2zde Ra Ampere' law of force) I nor "Nass): Mo N/m2
------

I =Ib,bz/auy-yx) [Nm]

-

Forces in terms of stored magnetic energy ex Consider the electromagnetic in thefigure, in which a current [ Forces in terms of mutual inductance

↳ Barelaprinciple at virtual displacement. in Naturn coil produces a flux & in the magnetic circuit. The cross- is resor-I, I2 s self inductance has his mutual inductance 42
sectional area of the core is 3. Determine the lifting force on(1) Systemof circuitswithconstantflue linkages
the armature. sol" inmonti virtual displacement:yay

·wesswizse Wm= 41, 422,J2 +2,22
flax linkage daivar -e = -1 = 0 -> instinewessie
:Mechanical work:Epodt=-dWm=-(tWm).di

rism: medicalerasa E =JWm=1,I2hic)
wwwinono-sale airgap revel o

constant 1 -> Eg = - -Wm INS Wm=2 /2)Sy =mey
en Determine the force between two coanial circular coils of radii b, and

(2) Systemof circuitswithconstantcurrents
eli_ax

Ez=-za=-g C si be separated by a distanced that is much larger than the radiidbecbz).
↓

Flux linkage windsinsanwesswidf
3 i----- Eg = -ay(s) -S

The coils consist of N, and N, closely wound turns and carry currents I, and Ice
5

~

a z respectively.
⑧

mezus I ass
- 95z N2 Ez=Fizdez=ebzdy I,2,42) =22,2n/tin)/z=d-

Iz
vii) now I m - wewereWit b

:Mechanical work:Eg'de=dWm=(Wm).de asthe z = ↑ : =
MoN, I,b, " :FitzataebNbibedhere-Asetmost webenotnee and toabons"?O..c,attheconstant -> E =rWm /N] x In

-MoNNabebee
roarzueskensz

Additional Problems

>Acurrent I flowsin the inner conductor of an infinitely long coanial line and returns

via the outer conductor. The radiusat the inner conductorisa,and the inner and outer

radiiof the outer conductor are bands,respectively. Find the magnetic flux city is

for all regions and plot IBI versus r.

Sol waseiten [Insferris siswoae, rc: Br2tr) =0

-

⑧ I

-
B = 8

·

a b d rissie nota
"I

- Ma
B =

in at Ampire'slaw:Bde=M. Zenc Mat.Getre
-y

ourra:Br2Ar)=Mol)
I

B =Mozg
arrrb:B2Tr)=MoI

B =g
birra:Br2tr):Mo/I-II??)

B =Mot.atare

3 Along wire carrying a current I foldsback with a semicircular
5starting from theexpression ofE for thevector magnetic

bend of radius b asin a figure. Determine the magneticfluxe potential at a point of bisecting plane of a straight wire of

↑
y

--

rbE %1 density atthe center pointP length 21 that carriesa current 1:
~.P >x of the bend.
3

biecO az a) Find I at point Pree,y,0) in the bisectingO I
-o

↑in ji
-

-
-

z
plane oftwo parallel wineseach of length 21,

den
Salware,who semi-infinitely long wire is in

on Superposition O

-
- I >y located at y

=1 & and carrying equal and-

I e

B, =2=M1. bscodosO= oscarat represe441
....-

-p(x,y,0) opposite currents, asshown in a figure.
↳runmanner or arrow she b

be start (b) Find Adue to equal and opposite currents

Mot
2
= 44/29 in a very long two-wire transmission line.

I
; roa -ett, az =moat :p=M/)z

-c) Find B from Iin part (b).
ja5rrb

psbir re
4In certain experimentsit isdesirable to have a region of (d) Find the equation for the magneticpluse linesin the say

i r > c constant magnetic flux density. Thiscan be created in an off-center plane.

icylindrical cavitythat iscut in very long cylindrical conductor Sol", (a) a =MrEder ade

t
r

carrying a uniform current density. Refer to crus'ssection in a figure. Erasyc =afaz -zatze
a y The uniform ascial current density is5: a J.

-Mazhn/+E+try-) -z+12+try-3Z

i

⑧ I
A

Find the magnetude and direction of B

b I5a
2 in the cylindrical cavity whose axisisdisplaced

Erx,y, 0) =Motherthetreateat
from that of the conducting part by a distance d. -b) Washi to des

12+
2 Acurrent flowslengthwise in a very long, this conducting sheetofwidth wasshown in salt an superposition principle sea terdosesmethebaseseen

Fragy,0) = lienanenterthat:Meninthe
a figure. a) Assume that thecurrent flowsinto the paper,determine the magneticfluse

density , at point P, r0,d)
oncede b wovens I nor aworromed a wrens - I ra) B: Ix =anyAz - aynz

b) Usetheresultin part ras to find themagneticfan density Be at
I indo Bavity"Bat Bo B =Man/age-Ec) - as fastin()

y pointP22W/,d) y
A / ~ ~ Empire'slaw:

**woswas an Ampire'slaw.
P7 P2w,d) =Mo ↑"I

⑧ ⑧ -B:rasol+aylusecos?) and tantant feelt - in
↳

B -

-MoJ/TEY a B =M2.ak:Mfry-acanlas--yaaal
industr

· /
-

d current I into the paper
> >x

a CTr 4

V

-

d

Bro,) =Matant(last senta / ↑ M
-

=-MoJ2f-sinPn+ 20s Yas)
-d) Ponswerfender fun line

gijdral so au was very longline (b) or superposition principle warm Ba : - 'Mo]/-yax + xe -d)ay) - rA)
intozian mile made will no

.M

I trie - B =Map
"

anal .
B:Mor

st

-

: ·etr)tant (a) au -enter as I B
=MoJr/-sinn+cosay) =[Mo5/-yx +cay) - -) menbetter -R S-

- cos'Gantsin Day
Y=dSect

①2

i
2π M B :B

dB = MoI.dee ↓ au = .seOdO =,
Iin-

2
= Motantalanthersteel cavity:BatBy:IMoJdy ↑b = constant)

-Miwn+tanDay) dO
atantra Br,a) =M/Etana) stant (all authenticing~

=
Mol ·

B cwfruttanoyldo w
Seck: wh vx
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6 Determine the magnetic field intensity at a point pro,0,-h) due to the surface currentsas

shown below. The first surface isa circular flat ring (2-rws/mi);024Wet; z =0) with surface

current density Bi =2axArmy. The second surface isan upper hemispherical surface (R=2 [m]; araws;

ONPSCT) with surface current density Es=2sinOaq/A/m].
as

sell sounds;rault ·cr ds=2sinoody
5I *2#1.. >
-I- E,: -var-haz Tc= -2sinDr-k+20050) az----.

-

- y! ---

- ↓ Es=2y(Arm] Is:aSinOy (Arm]

~pro,,-h) on Birt-savact'slaw ofde relate deBedsit 22 =12sindy)+fzsinor-1h+2c056)z) inodobl
-

4443 44 (h2 + 4+4hc050,3/2
-

&H, s,dsix_relfrar-haz rard_(-chrast ardudd = sinOrhtzcos'Glar+asinGatod
4T23 44 (224292 eπ(r2h2)2 -h2+ 4 +4h1050)"/2

sino
- sin0/h+2c0SO) fsinncos) + esin0z}dOdwid = -chraurazand =et

-h2+4 +4h20s0)3/2

- (_ehrcostan-chrsindas+zrz) dudd
= 24-0)(-h-hosiOn

+24)hasOtheb 7e4π (r2+ h2)3/2 blie0 2 h2+4h2050 +4 O

-T-01-+enfr++2))/
-

19+he}
Groo,"aninthis

is inthe-

3 3+=2inin rate
thee

2 +Xth2

7 inmatesen zu Tomwisamenwent anwawne zasgarter noonWanners
discerszwiz z =0 Gewinwards, an

aZ
2) Maainweszusiserissyrosewate
· Enmeaiswasiener , sger Pre,0,1) Bosansznsdermat

-- e) einmar,Fernanann ↳wan Pro, Wosarzusreinst
-y A↳I
e

Emmawantinent gen Preco,
se dis-rard/

Doll:) neans to rezawafwarez=uosi siswo
·

is ---9)Te H =0 Asan atten Mus
-- I~,coskantsiny)e wardo -

frC
&unwest indo in154, 0)y E:sar Army nar1,0,1 =f** -

M -
2Tr 44 (1-rcosy-rusinol15 --

I =H-rcosy)ha+frsino)ay+ z
U.S an = 62deer as !

-

Lo is(cosf)+azf-sine)ardt842
-

C -r2- 200050 +2)"z
- =ax + de=--azdz
Hr,0,) = fautasa re + (1-z)az -Zonfausing-aycosy-singleirzercosytzaL

z =0
· +-zy -

-Easing-aycosy-sindl (-+gra) do
=- yzz13

41,91) =- +y1
=x+24+y+}

wasa superposition principle oford
[11,0,1) =- - )yArm]

↓

HrocGreuo:y Am--- !
on superposition principle

-

Alternative:Erwert Ampore'slaw

> ↓I Grd:
I enc

- Mr2t):20 z.ss:aattunemen-
⑧ I
-
-

8 Avery large slab of material of thickness a lies perpendicularly to a uniform magnetic field ofintensity
-

Hi Moaz. Ignoring edge effect, determine the magnetic field intensity in the slab:

as ifthe slab material hasa permeability M.
(b) if theslab isa permanent magnet having a magnetization vector Mi=Miaz
sol

math, Boundary condition:Bin"Ban rb) on B =M/4th) made
-

8

~ ~ -

↑ ~ (a) MF =Mot Mor4+M,z)=No,- ~
=?
I

0

~ r - slab
i

↑Y =Hoz : I = Hos
:
I =Ho-Mi) z

O

-

9 A ferromagnetic sphere of radiusb ismagnetized uniformly with a magnetization M =Moz.
-

a) Determine the equivalent magnetization current densitiesIm and Ims

(b) Determine the magnetic flux density at thecenter of the sphere.
aB = -M sinoo -dody

sol (a) Im: FTM=J, Ims=M+an= Moztar= Moramcoso-psino) +a -- Motorcosocosntcososinag-sint)sincodoad

-Ent :Ims=MosinOy :B: *-Motorcosocosfantcososinag-sindat)sincodoad
7 =Maz(2+-0)/0-cs0)!.

~

(b) Ims=MosinOg
~

r =
-bar B =zdo

↑=Moz
S

aB =M Jusdist_ Mosinorapx-bar binododd
be

A toroidal iron core of relative permeability 3,000 hasa mean radius R=50imm) and a circular cross

section with radius b =25/mm.). An air gap ly:3 (mm). exists, and a current I flowsin a so-turn

winding to produce a magneticfluse of 105 (wb]. (See a figure below) Neglecting fluce leakage and using mean path

III
"I

length, find as thestuttancesoftheair gapandofthe ironironet

& i) the required current 1.eI I -

&
/ sell as gug"totestiss= 1.22 x
-25

mm.

"Consider the magnetic circuit in a figure. Acurrentof 3 A) flowsthrough 200 turnsof wine on the center leg.

Assuming the core to have a constant cross-sectional area of 10(m2) and relative permeability of 5000:

assetermine themagnetictune ineachein each leg of core and in the air parent·Tremen as deepeningene Goenter"&, Giert* Fright=b) H==s

ht =Bieft =1.0197105
N ·

Geenter =3.570x104 Wb Mertcore =28.47 Alm

&reft=
- B vigant Bright were, teena Bright =1.7852104 Wb right core =28.41 Arm

Brig Reg=left-center+Egap=1.680x7044*Bleft=1.785x104Nb Hoenteriore = 50.81 Arm

runtertownduetoatthe I -,??,=9,5707, Hgap =2.8417105 A/m

2 Consider an infinitely long solenoid with n turnsper unit length around a ferromagnetic core of cross-sectional areas. When a current

issent through the coil tocreate a magnetic field, a voltage i = - ndtisinduced per unit length, which opposesthe

current change. Power P, =-5, 1 per unit lenght must be supplied to overcome thisinduced voltage in order to increase the

currentto 1.

as prove that the work per unitvolume required to produced a final magnetic Muse density B isW, =/Ha
b) Assuming that the current ischanged in a periodic manner such thatB isreduced from By to-B and then increased

again to BI, prove that the work done per unitvolume for such a cycle ofchange in the ferromagnetic core isrepresented
by the area of the hysterestsloop ofthe core metal.

sol" as annouisuwaswerdwissism at to , at b) gown

hysterests
loop

steronowanai.Mac P,=-v,z noz , =-n add P,dt=n2d
B 3f ~G

B
~--

~ W~ Il
2↳·Guserfswows an Ampire'slaw ad M=nt ...... fi ·ill >

·smonicsarmsuse at o dW,n2d=Hd
#

as W,Ha w=ra W=a WaydeMd E

3 Consider a plane boundary ry =0) between air region, Mr,"1) and iron region 2,Mr=5,000).

a) Assuming B: ,0.5-ay10 mT), find B, and the angle thatmakeswith the interface.

b) Assuming B
=x20+ay 0.5 mT), find B, and the angle that B, maleswith the normal to the interface.

Sol" as worse Boundary condition an b) Wore Boundary condition was

Bin: Ben* By: Bey
~ 3

=u

y Bin=Ban = By: Bey
- 5,

my~----------

: Bey= -10 mT
um

↳ : By
=0.5 mt.

3 B
=an3500 - y10/mT] Se

MraMo 3
B=0.002 +y0.5/mT)Met =

F2tEewmentarrowing H,z =H2t =Bee wanr unsi are

2: tav(or) =0.23° :Bix =0.002 mt 2, =tan/0;,82) =0.23

↑The method of images can also be applied to certain magnetostatic problems. Consider a straight, thin conductor

in air parallel to and at a distanced above the plane interface of a magnetude material ofrelative permeability Mr.
Acurrent I flows in the conductor.

a) show that all boundary conditions are satisfied if

is the magnetic field in the air is calculated from I and image current 2: =(!)I, and these
currents are equidistant from the interface and situated in air;

ii) the magnetic field below the boundary plane is calculated from 1 and-Ii, both at the same location

These currents are situated in an infinite magnetic material ofrelative permeability Mr.

b) For a long conductor carrying a current 1 and forMoss, determine
the magnetic fluze density B at the

point p in a below figure.
Sol" as wasin a si r ii:Inonziortonsorwristasw

I X prays
a
ni:I now ei outward

ya
Bay:Mo-Ei)assa=Mor Ru

a r

↑

a
....... -> I

a Y x
↑ I By=12+2i) Cost:MoMr I

"nse
Max-since =

prti t
~ L ↑/+1) r
Ferromagnetic N " ·ziwit-, mos. In Him: Frt-Zilsing -it

I I-I; ⑧

Mr
+1)

↑

↑ ~

medium
O

)X

......

- By=Bey nor His:Hace:. Boundary condition are satisfied.

b) Mr and 2,=f!)2= I B =Bz +B1;
p(x,y) - -

B BIn
a team-

-
-anuztrytun)-ay/yatazt rytatal1 2πr

d
-......

2,* 2Tz
van Y**-y)I

15Calculate the mutual inductance per unit length of the air coancial transmission linesA-A and B-Bseparated by
a distance),

asshown in a figure. Assume the wire radius tobe much smaller than D and the wire spacing a.

Sol Wrzez vanserarsawin Worriomiswawas bosonsens 1Annesmuster BB do
Mot

D i ↑

↳ rzue do as a =
a+Ienter

- ... -winriomrmwarebosomnezus IPAfluse I
AIt I

-

- B
- ⑳ X -:
....!

masosde sa B-Bo

↳ o-i=Moz -Men A-- 2π
---

-----
AB

-

AB

Goodway
a

1
-

=

BH
I
-= 14.05x10%d Arm
Mo

10M1 M
-

Mc
=Ms= 1.3594A/m

-③=s, good
storage =

0.15x1041 /C) NI=d

5001 =(10) (1-210100+6.75404)
(b) C:10 Wb -> Bg:Bc =Bag: 15.09x10g t =25.6 mA

18

I Arm

inkage movies awes
↑

Di2"&i+I=en=Ma ata-ritente

:Li: biz:uretes (am

Determine the mutual inductance between a very long, straight wine and a conducting circular loop, asshown

I
·p

in a figure.

I
b ·

-Morbetare r

!
O---s MuninhagentIreose dude -Morf-ae -4=E=Mod2b2

are Ware Ampere's law of

- Bp=M* a+rose ~Moratantame)/*rdr=Moz/d-rd?i

Find the mutual inductance between two coplanar Consider two coupled circuits, having self-inductance L, and

rectangular loops with parallel sides, asshown in a figure. L2, that carry currents 1, and 12, respectively. The mutual
A Assume that his he is wed). inductance between the circuits is M.

sol" boson h,hz Bareiser a) Find the ratio I, II, that makes the stored magnetic
R

energy W, a minimum
hz↳n

Inetee I ↳wassoner rescadinewish hatwe
b) show that Mir, heI

W

W Fluse linkage:
Soas Wi (42+2M2,2+42) =24+2)

ww,
= Moradyde-fatedyam] immature - I did we ra,+2M) non d=422
-Mochz/endtNz_enwitwita?hochlearorWId local minimum dottoEndocin

: We Endoro II,
- Not↳2: Ein entitdrwatd
21 d(w,+W2+d) b) Wamin=-42]0Ma
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19 A positive charge isreleased from the origin. If thereare is in the

irealargurebgmhatmatemeterisanisbeber,anestatehistanhangapatheticheatinagutterareindianaandweembaseapicturegrahaece-direction and E in the z-direction.

sellandmarketersonin ErinnwrungmazesPre
arg energy),though it may follow a weird route getting here.nonborngir rmwisttz) Betien Erag: grt enterund

rooczewiesesmost ty averas Urzgewinndeinmikwir Esozinfe Salt Fiwwnwanmindarrosoumman andwentwas wor wito: -Batrdr=-/B.as--it
Kresgenwitannins nonneionowwwar nowreg

rosenwPro I: /Edt= (ringr)dt antine.I =0 aldi 2: 0

isswineanutzindemandweneemweredown 9 4
Booan ILB azde I.B =0

"Ease onenot ormoredarideswssd
wirwasnewieswort z

Field region
areasadore, Fodt:F.dr=Iar=aer8=(0,y,z)

I ↑E
Particle trajectory

! 22 The cross section of a long thin metal strip and a parallel wire 25 Amagnificed compass needle will line up with the earth's magnetic field.arcane asthe Bey-Byx,a. isshown in a figure. Equal and opposite currents 1 flow in a conductors. Asmall bar magnet ramagnetic dipoles with a magnetic moment 2 [Am2 is placed⑧ S

BOO -
y Find the force per unit length on the metal strip. at a distance 0.15 [m] from the center ofa compass needle. Assum,

L B

Lorentz force:
se

N ~> I us
sell metres a transmissnodid-z

I >
wunionassistener do

F=grE+xB):g/Ez+BEy-Biz):gYBzy+/E-BY) a=3 W

------
X
x 5 =Mr-g

IF=ma:interway to was m V ↓
> miniwanzus R,: Ertz

gIBEay+ (E-BY)z]:m/y+Ez] senszmionwermoc (iourawan

↳in an insaneareunrest & p=y nor wigactors E* Esdyd x =fzMgldyan
=Ez-) Pot wp =w -) -

*

amonson I do Mos
*
/

1 Mo cos Pantsinay dycaw 112+
ridy:aw -

fine

A

My-Rut)+ /z-R)2=R2

+Z

~

I -

I

L

5 !

r
I

=

· E=IB) + B

0 + R

-g/rd):g(/rosde-Br.des] mtsgiwoorwinser immerswewa

z
=EE - j) - (2

prt) =Aycos(wH+ Asinrwt)
+ E

--

-
y2 Day

-I Wiz

newmzgri) -> y=GE M M W f - D
x

conwon -> y=EE-y
I ino arbitrary constant =22 priyay-if-tanislauteringinIyrt)

=200swt+sinct+Et+s -
· unwinder of fede

2(t) =C,coswt-csinwt+C4 -Me-ctan) as - Montant) an
&msn initial condition:

G= - Es,cy= Es - E=-sMoztntw2D) Nm]
yr0) =0:G+z =0

=>rOb =0:G+ (p
=0

6 yrt):(wt-sinwt) in cycloid 23 A dc current 1 =20 7A) flows in triangular loop in the

yara0: Gutsene
0 I z(t) =3/1-coswt) 3 motion

my-plane as shown in a figure. Assuming a uniform magnetic flux density

O rw =I do cyclotron frequency)
B:

y
0.5 IT) in the region,find the forces and torque on the loop.
a Y

M Z Guru R =s iminist A rozos at
the dimensions are in [cm].

Sol Forces:

----wr,
.

·

es 1- 10,0)
> reooz

- nI I doknower WagnernasalroRut, R) B.
~

-E
=101-0x- 0.2ay) +(0xy)

-

-

Cycloid path,inone?"OwsNE R Endorsinensanwise Ra=E bein + y Torque
Es = -0.5z (N) - 17

fas mark queuesnow
--

· Ec =10(0.2x) +ro.say)
2 =me

=+1.0z (N) - (2)
is =I5xB

soAplacewinelampofirregular shapeissituatedsothepartofanee =20(500.200.2z)
· E=30(-o.xx+6.2ay) forsty)

and points perpendicular to the plane of the loop). The loop carries a current I. x(orzy) =- 0.52/N]- 53)

show that thenet magnetic force on the loop isF-IBW, E = -0.19x(Nm):Em= INT *F-zdx =I/d)
&

where w is the chord subtended. Generalize this result to
rz

the case where the magnetic field region itself has
24 In

m 22
If the circular loop in this figure is rotated

A
b

-- aboutits axis by an angle, find the torque--

y
a
z ↓a
-

an

irregularshapedwhatisthedirectionatthelove
the

Ex is
I

exerted on the loop.
-

Sohn on E: /2d+B Sol" neisvanschisin dis
↑

e Ia/dscosantsinxay) M2,
fan)

wosm minorssword,
wat= rszonngnszustus

-

I
-

S
↳

2π(d+rcos)

quirzusturous anwiser.
** add =(as=/drms =Mo,,sina afrogardt

F =(2/d)+B :Urinvosuredo F: IBN 102 1B bowot FIN =

(,2/25xB) I =a
=Mo,Isin2(d-d2- b2)

runstrosfor in ol *

**

ing the

earth's magnetic Muse density at the needle to be 0.1 mTs, find
the maximum angle at which the bar magnet can cause the needle to deviate

from the north-south direction. How should the bar magnet be oriented?

So warminsivriory wasmissesin 0.5m. as ade
-

B R
Z

A
C - -

- 8 B
servicero an's admoniory

/

...........d ↳
-

net -

C

- B

0.15M - dipole dipole: Mos /ap2cosO+psino)

in ~ ~

B

⑦ inid 90 - (pzwsO+psinO

ersico-fa -

Y =0.597184 /p205O+osinO)

saweziw uniontonesawa wellis as

-ade Beeramcsain? Barme oeft,naaef-
serwiainensie do oswomma so,) writ
Bret*104 p/.18cosiO+cost) Zerowimatories/administ

oro.sasino-sinx)} 10,2) =136.16990%,1-36.16%-98
... --

xa weirdlyme Bret ** Jag's=55.62 roswitB ↑
d

E Be &
e k-181:55.628181=.... -*ange,wonNissan I !

same

.a * 900 55.620 Egoo36.16 ↑
-36.16

8=x+tan" sinceal E 4
-

5 i

Nico
A

② Hdo en unissants (m= e AmProscisoiswa isntm*55

·~
nizers 0.15 mm1 antidachlmna 55.62

Ax mos in pronun**

26 A current 1 flows in a long solenoid with a closely wound
coil-turns per unit length. The cross-sectional area of its iron core,
which has permeability M, is 5. Determine the force acting on
the force acting on the core if itis withdrawn to the position
in this figure,

...

-

I

-

x x x x x xx xxxxxx xxxx

Ix 7

So wessierteszonainen Wr= Mnde
Bowers virtual displacement12 wessweeniesmisse

ne

Worsetsse) =Wurst/sch-Mo Hde
=Werel +(M-oIs12

Wisewarinsitanauroseunint

Files:Em =fads(d+se)
boat orientists core interen uns


