2003/ 2/ 28

AMPERE's LAWK and

& ALCULATION OF MAGCNET/C Fir&l)

For cAsSES of 6 H ‘/M'mzrﬂ/

I JenenJ, we ale 5.'01"- J’AJAA" Jaw *To
cvalug fe E }aodu-ced 5/\« cuenenk
F’vw‘wa %Mts,j& wikeS of naé;fma/
sIvA}.e.

But, i a case /me.re-v:‘hr .r/-m-mga‘a/, we mAy
use AMPIRZL'S LAw

-
~

z
- s : (- < ff . \\‘
f 8 o Lo L ie

£ ; v 7 =l
( s, 8
Cuadt-;:;l . < @/’:Z. '/(7V'
CnerRe /’ N ;éoﬂ' .
the lofp [ £ |

; k- mrz?‘ftc m.a‘//:;n./ ,zaa/.



2003/ 2/ 28

géfﬂ*«*}f‘ﬁ Use Amperen Sas 1o prmd  the magmefis
{-.'da( ‘m.aduceJ b/ « ftureent T Ffowa'ua

'H\l'éua" & ingims "'tl/f IaﬂJ wie

- Sewme fﬂ.tw‘ous cxktﬂ.ff.ue wﬁ‘ s'mh'ah'!'
indicates tamat HIhe wmagnetfic coeld Mimes go
around v ciacle

This is o £y that we wwow

the "Shnfe" of +he mn—a‘nt"f"
F,‘c.“ l-'ue;,bu'f no'f ifs exact

value.

Seo, we chooge A5 oux mnthem,y.

+‘.cn| 1,,'. :, "y c:‘tcuﬂffﬂ!nce_

of radius

g‘v ’ At each F.t«"f‘ .,{,,;Jf'g",
J? e J? and F /u‘«f o1 The SAME

5 dirrec Fion

ja(?. B :[d:B = B fds
&

&

- 5 2Trr




2003/ 2/ 28

On the other lna-wd,. the cunneny “emcincle ”'7 e
!"’f g ‘s _r.
'rhene;ahc

JB. & = L,

N’ -ﬁ_ B:/{‘I
2mre B arr |

whrsch 73 The saAm<
gesult we obfaimed

@77.& | ;‘:o:? Biot- SavarT

P

r" g o BT
iy

EXﬁMk!e‘ Use A‘M}vtﬂ.’-.f faws to F-"“L
;:..cfd ing;de amw amf.m-*t’/ I‘ﬂa So0LENO /D
4hat caraies a cucaent I, ﬁoo‘;.

4 c‘(e—'“‘

‘J‘ng-l.cn‘

S—— 3‘,
V

Le:l:‘ I  be +he number of
tuans pea un't /e‘na‘l‘"\
of the selemesd




2003/ 2/ 28

\___,’,—.— S,
B’ B=o

1Y
:'-,-J-'z Bh
TER

Omwm the other k'“d/

Iﬂ‘"‘ el U4 ‘

BY = U, h}(f

- nh T

L ey’
Tt cucnent careied

‘/ cack tunwn

# o Suens
im A Jeameur

o lengdh A

(o)



2003/ 2/ 28

Faowm Amf;ere v Inws

f . ds’ = Ao '?I:n'n:/pa(

IR

B h nh T

\ !

Mﬁjnef«r 'c,e,/g( at fhe : L
imterior agyem  of &

:'n,ﬂ,‘am-f‘rf/ j:ﬂv relimord

L viRy fasse out fivic
ARLH
* Pracdice Imo“tms 40E, 41E€ . ‘m&ag F28 ,

x Tample Fa.“zm 30-3 ( prye 69 ?-) A»W’nérr_‘:r
Loaw




2003/ 2/ 28

R , M FAM,

MAGNETIC TNDUCTION, hew,
‘wci . _ 1830

‘.'r; M,s-l" V /s The :/eel o Yhe mﬁjnc‘t

° L/Ao/e VO a Cuﬁﬂtql‘ -
APPEARS ;mthe solewosd

GALVARMETE R,

o« If Voo, ~eo cunaewf ’s

detec ted b/ The ,A'w- nome f ey

ofpesite dinection, a cutsent
APPEALS .o +he solemord,

Notice +he Revernsy(
% the Cmue‘_-n'f f/aw




2003/ 2/ 28

70 ?uuu‘fo'f/ fos /‘emrmenn ) ¢¥ 18 comvr.

’*t‘é;q'f' Jo th,'ne +h e mnan.g/a'c F/ux #:i

mn Hhemn foeal
S ! Suapace -

dA& : an element o¢ area
own the Surpgace S

Exnwples: A re
. AEE’ @"E L:I?’G
. >0 e ., >0

- & =0 =



2003/ 2/ 28

zeﬂlz’s Llﬂw —_— S A!ﬁacf,-rnf wiry fo F"J“ﬁe Ou{-

o ‘-H\,g::‘ reection of induced curngents
naynet A win

S

N ) B ™ |
.,nﬁ7vff' ,‘ﬂr!.ﬁ’”' ‘ \& - angne e pude
& R ni

awry €7 I N ATl
rhe w177 By h" "’:-}SM o 2%
“ +the induced curcent will be

dinected 50 a3 & a#oa—ﬂ— the
chnae in The 'm.-rueﬁc F/ux. rha

/s tawniwyg ,blnce. "

mnamcf’ s‘we&




2003/ 2/ 28




2003/ 2/ 28

m#‘jncf
ls
MAGUE T
S‘ﬁ?.am agr’ weAK e
mﬁgmc fre "”Agmtffc
:zfa( crefd

"'i\"t.hgg fi{ﬁwﬂj

P T
NeT'ce! Tie wimgwgtye g"M,I{quL
IS FmentRmESstG

Y ed
S ~N — ‘ —n A

'mﬁa'nt'f. U?

A}.}:ranch.mg
the r -"n?

dwn whech deeection shoulcl
+the ivduced curment
l_f""d Shoedcd £ low 7o

C(@Cﬂfﬂ;e T he mﬂawzf,c
£ Fee x




2003/ 2/ 28




2003/ 2/ 28




2003/ 2/ 28

heck point , , *
chockpr J} d— gumanef falhuj dowini

o wecteror ap

T &
‘.—\(\:“—726 snduced 2

Y Cuecnent

i"i*‘"b '555 r'm
the XY plane

X me #/‘Z ﬂc‘{"}

ST wagnet
& ef-ll.‘a)a

- a.‘-m‘)




2003/ 2/ 28

 check print *

‘ | | ﬂ' 4.-.._.. guuanef pille dowi

- J;ucc ferom 2f
. 4"'\-*“'—;“ induceel 2?

- £ Cuenent

g-v;".eﬁﬁ }e'CS r'm
the XY ﬁ,‘#ﬁ .

X me #/lr_ .mwj

S mpa'ﬂﬂr- _
) ‘ P'n"t‘l‘la

a ")




2003/ 2/ 28

FARARDAY'S LAW .

time:z t

Mﬂ:,-ne;’!fe'c Ffdi i35
CLA%-Qn“mg width time
B=8(%)

—

which gives acse o ——p E

induced electeic

ciedd,
An electaic gredd - f E’. JF
g- §&-

E give aise to ——p

Trnduced “ehectromotive
Fo‘c e 1 X4




2003/ 2/ 28

Whet /s "electaometive f.ou.ce." f 7

Given o /-n th £

e inelile ;T downs rnto :mn// /:Z’tc'_f oy

—y
Yemall vectons” of ALewy #4 a2

In yemermd, aleny < path & Fhere may be
-
glectnrsc ff‘d[‘( £

a
At each ,Ia.‘«n'f a.'ava éa we

-
evelunte Fo dd
?'Jcalaq [mwﬁw’f

-t

de

£

—~+he ‘electromotfive gonce ” f /s d‘ef.e'ﬂca’ &5

g-‘-—fﬂaﬁ'
€



2003/ 2/ 28

Faea d&/{_r

£..dn

ahf;-JV - LA

Elgctromative Magwefie
foece € fuse

Because <p = j'ﬁ' da

-p»
e‘u\m i
¢[=M cawn el\n-uac becanse B s - Lhagh

e wge fok
'*\G -wx,-mﬂ‘dﬁ.
theAnern Of the

Cicens ¢ 73 c‘lﬁ'no.'ﬂJ

» 5V
y‘ -‘—‘ &x\ . {

o
4 e \EI %
Al \
t ~ e
v X I X
RS S
N )Z\\--y/r-‘i
Y " "
B= B(+)

B ‘s C""’*"-’Jf’ﬂ with Hmé
(is B iwcnensing oa decaesn Simgy ?)




2003/ 2/ 28

é /5 Fhe bou‘udn;y or the Suagace ‘5"




2003/ 2/ 28

| Apﬁ I FCA 'fraﬂ'.f

hedd
reerophon e 3 w0 ::::e
ﬁ@"" coi! o}e ™
MfM . 4h
) "
Sound l_—www—-‘
wave 4 gp au‘l’f)ﬂ.‘t
AmeL F TR
| el
<opund coil moves The acln? 4 swall
/ave " e may - cusaent imduced
striees Yhye Aetoe fe'f"‘. om the corl anre
mewm brane
Moy edic gley Cuather a-m")h'f.'(J.

ci:«.-‘-«s~.i,¢.§ P P

Heere well e

aw, g



2003/ 2/ 28

Réwcw SAMILE  PROBLEM 31-2 . paye ¥ié

A=z |F = [BdA = B[d
q::iéb.dﬂ < _LB.J? ji’ﬁ A fA
3 et

&-

Y

prPoe
2 B

—1": *h

B 5 &'v.,'f.,; A Al

ﬂ”—ﬁ fiva"@ &..-1" ".“!-c,j

ﬁ’i@e'@% .
- - T Rz (pnemaind Comt'fﬁ‘n"')
4 = Ju, Y & s e t!j
Bz 4+° +a% + 3 * -

8 P .,r’;ﬁj‘u' ;&,.
N s oo abl
{.' B o gl«.f&‘-a—.ﬂ_. g et

{‘:Eﬂmc"l)
E =-44aB :-Adg
ivduced dt &N
8+ +2

. 3
=-3WRL(BE +2)

Now, use LeEnz's law t» grquae -
eunt +uwe 'dicectionm” oL
;'ﬂ.’“(f(

= BA




2003/ 2/ 28

So, what we have s

bad fﬂy

Netvee, Fhe cunaent T

I - fiﬂdﬂfeq’ - batieny b ” t‘duae wf-f'f\
R ¢ me .




2003/ 2/ 28

Exraple : Wine kop machanically pashed into a  comstari
waanetic gredd

u‘ﬂq'Fg;rtm mna‘nc*.'c,
gredd F and

statie (dees ngl
L&ﬁ-ﬁé"ﬂ'g‘, s “!':'-w-.ng_')

<+ = J’ 2. dA

= 7
:BhL, or. BxL- *

So, we wafice that the magnetic glux changes

Af we imtnoduce the 'oak imto <the n.ca;‘av.
wh!reiﬁe&gx,'r& - mn,nc‘h‘t F.'eld,
-
B dogsw T chnﬂa»c. wiH Fime bat fB.JA deo s,
. AS faa AS the !oop

k{;l,: o yu"ua




2003/ 2/ 28

[

Acccn.d.'ma +o F'Acndn-)r’.r Jaw aw electto mofive force

wrill Ah*“d Alo'na +he laof

'—'--5‘-"'%. - -4 BLx =-BL%:J"-
iUy dt d+ . 4
Vc.ﬂoc;'F/ v
ot wl\rc‘\ +he wme-fooﬁ

s beimy imsen ted

=-ELY

help s {0 ¢ ectiom o the indu~
{aws help %3 7

. + dhe din
ﬂ.““f ’.“' - ced curnnent

lenm2's
: .. Y
OrE 4.2 g; e
Dt v

Pnea ﬁ_l’= A K
where A L=

Notice also thet the {a&esnmrt - °f AN imduced

cannent T implies +hat

“heae will be o wms-ne‘f'c'c forée om
the doop.
— Wheae Jets ‘H\A"’ (oa.te Po.‘u‘f:

HW % Do checpoint 3, prse F..7

fowand to 7




2003/ 2/ 28

S'A-mr'e Peoblewn 31-4, faﬁae EXXe. Feth edebiow,

: ’cr ‘f v
Loop beimy bushed ot comstant Velec/ Ty
te d —3
'Y e N @ g J S b

Y S N ] 5 -
® 7’ L
2 A .‘J S | & IY
/ a e o o @ * x
voine corl e &
of resistoamce s o ° -
T 2. 68=R B=2.0Tesla g /R
Reyiom of
b uu?goa.’m wagnetic F",J‘L
Foe ¢ < . X SR o+ vs X
A= AR o
S L% R N .
= ™ x
a = BL>= |
l
! \
__d 3 Lo
=- 57 | Co
--gLd= =-BLv T & X
dt ! ‘



2003/ 2/ 28

X =Lk

hd - . - - =
L | ™ - P e &
L .- * L - = i
. .
» > . . -« w —
v b A

. ‘ “

R



2003/ 2/ 28

”
Su-m-mn ﬁ.;/

- So gAn we  have comsidered +he

followivg casE 3z g(t)
.1:. ./’@'Tf;udmcd ‘
S N I ! -~

dhe coil *§ees' e

&-i‘.ﬂ"ﬂi*‘.{' %..'5!& *k"’+
changes with t+ime

_ bkat Aboaut ‘f we estabirsh om o :aa’/
a <unnent L that s +r‘m?~¢"e_/zema’@wf 7

lfai{w

Lte) will create A
mpanetic goeld B =8 ()
“Theregorne ; there will be

A magmr Fic Flex =f
=+ = ()




