N
72/
Heguetic €ield s

—

The ems'%eqc{ o€ M’)ﬂ?ﬂ'tf—fc /bzﬂfewzz/g' /MZQ éﬁ’t’w /“fﬂaﬁf”c(
Cod pUcH 50 er/c. Hzﬁne'ﬁc m;z'ff’cffz«:/\j‘ Haqv e
ma:-ﬁme'h\u /OO/C%C celled  Kontt a2l Socﬁ‘trf;w,éq‘
Lot pele o /’hdyﬂf?‘m s repell 16’!ch A As

as A0 Soutw polee.  N/S pa Ly aigel- eaci
othew. Centlwy mutevie s [ €s. MOW) +houg 4

unmmﬁne'%z’%éce LAve a7 czﬁed é)r a Vha‘?nf'z‘. Ofézcw
muTen(al< S’fét&; as o luwmpigwm pn ¢

. Gpren Are
hv"/ dﬂt/kuf‘ltfc/ é/ f’bayn 6"/10

poatenia .

Magnet {bv‘f% clertly havea &) G evenT  huvad e

Cron cleclrie Covcec’, We intvoduced Hae a)c{c-ﬁfa'l‘
OF€ an clectric € *c[p@ “Jhe SUND U s, [/]/u/‘\(/c’v( ‘
Pmﬂ’/‘ed(&‘ . 1o cf)(/}/m’e, cc’nj a(waﬂ;f,,f 57%1;;.,0/ I??éﬁ;ﬂ(:ﬁc
oveces | we Weul~ Yo (ntrodiuce She mae

9&76‘7{% .
Geld B (a veetor) wiiel, Suvrounds agn e the

mateuia /:<;,, We will SFheu ee"x/g/g)me @ how +hig
magnetic €reld acfe on cmwsfcf&o/mf/o/t‘g Zucl
@) how ~+h S W%me‘[(la '{[QZ/I £ fc’m cveetcd

That swuch A -Flﬁlc(/ﬂ exisls cay é’e Sec é/ /Ogﬁ“(ﬁ
A{'ZL nod jvon (z/m\j& d?sf:s'fr"zaéc{'fe cavow gl o ‘
bav mﬁym-g?", We will show (aten +hat nmwv'

C/’.}[JW{TCG(‘ /94?-*"71[4'/69' —_— LU C’V{?ZS‘ n—
(Z/‘SO \?‘ﬁ']t’ﬁ"ﬂ.’?ﬁﬁ !?/




@/

Ve ¢ Tov P vodus T CC VoSS v odie ”f>

‘e r*«-{,{e& N /Of’()cfc-c cte ity UGC“'ZéO Us, COwSitbeors
™ ' ,
Two yector < ﬂ . ‘_’-M/Q}’))\/s’z(',s SUENE gae.

, J , .
~+ Wo ‘Z‘y pes o€ Quedects wortt vectors + he

scalav on Aot wofuﬂ‘j 2l fhe vector &

CNOSS /oﬂwfuc‘z‘ .

5[%-%/13«\0&1&7 3 Zhe JOTJOWOMM(,# rs Aetd viedl év
o, = @t@ = ABcoce

wheae Ci1¢ g4 sealav . =7
M 5

Vec‘(tﬂr (cwossb /Qweoguc‘fé v d’g%{n(oﬁ Ep/

&
s=nxp N5
% ,C.u Poaw’f‘s
= wse the righit band rule | m:cjcﬁte
+o € nd +h< diwvection o€ < . Pad \
= "G'mgcv‘s vnofa.'?‘-c T o b ,/f? -%o\_zg C = ‘r’-ﬁﬁmw@
avd vighT Fhiwimb /Dom'fs v The  c s Lo
dipc e toa 0 € froand B .
TH awvi KJ\)J'%- (Oov‘é{m 6(71'6 S)/S"fc’-m :
A AN
¢y k . |
% = Ax ﬂ.{ Ayl = -z\(ﬂ\[B%“‘BT A&) '?(A;‘B%—B%H;:B

B"B"B% +£CP‘)§B\/"’A7B&>



Mag netic Fores

How dloe e a Chavyacg /gzzm%/c;./e, regooy A o

g netic Cield 7

vbservations ¢

@ A Ch{cwyedp /DKLV'Tflé/C q:7£ V](?_C_T /qzé'g no {W(G

(i cfmj on 1T

6} Tthie Coyce [:g, P.na’oavt'ffomca/ 1o e (‘ov'n/_yoquf

»€ \ Ml 1« L. o B = V.

X&)

@ The €once l;; djwt?fcm Fiong | 1O Ao -47/%“”5@ 5

0T +he f)aw-hz,[e,

| Z] = 151]v] 8]

@ The Covce ts 1 o both XL gved B .

7= X xB

|Fl = 2vi®
— 5 Ve |3
with @ +he qw&'/e between Vv
and B

i<



(80

units ¢ 3 o~ M - N _ . )
Y C(m/s) A — Tesla i ST

R

Iv\ C{IS :;Lwl“lL\S % /S meazsuv‘ece I jz{u sS
- 2

/jzzu&“'s = /é-L{ TZsla

ex;c{md()fc ¢

A ma vw'h(, —Felcﬁ otC | T :g u:; Jte X dlec'Ztldtfz‘
/\mﬂ"zm (é“” Loxio e mw%@ ug/oc;‘fy o€
j0° m/s at @ rm&/c ot 45° witu Negoect 1o
‘e x euclg in The X- Y ]b/de-

B
{v .
4s® M v swmys?= L
! >
y Z Vs [y
g ‘ - 2
E (owt) = J.bxiv W{Q 10 M /4 i T
AN A A - [-2.
K= ¢ %Xy = (a3 x0 7 N

=13
"F—%-: — /:(3)(!0 N

- A
F = —/,3 xi0' SN K



@

M@‘/’]O;;; ofac’hu‘:?gcf ﬁ({w'f{c;le N « /‘)’;‘[{7%6%!& \C}e’/t()

Eg wqtiou ©F wotion m %L V= ZUxB

To €ind +a¢ cluwnge m K ) Yake Fue o7
f,\ﬂozft{[f vith V.

MU= m vy L £ )

= A » :
LS Uyl+V-zl>

= %@:mvﬂ
@) = gy (yxg) =o
— sine Y x B /s 4 4o Vv
== %@m\/% =0

> fhe fwcgnf"ffc Creld Adocs not c’lmwya
e kanetic cncusy o€ a 5’[7[::(/%9,,

‘T(flef"-IOV‘cc /i(;"ILQ‘ "z[‘O C'h/Cvr ye The

; J
”&/yj dwection ot v but not 1<
Mﬂﬁml+“6€& v

% (“;"5 Knce thene /s no Couvce /DC(MZZ//C’(
7/-@ 1;3) \/Il [€ Uwn c‘[mmy'?zl'.



@)

~

Tu a um€orm M ag netic €reld wi+b v
A 4o B | the motoq 1 s a cincle

| > V =
l N Ct\r('u![c'cw o fiou
=

- Fama=myv® - £yg
R
® g
= R = MY vadbius o
R 4B ppb it~
=5 Incveascs with V

VvV = WR
= 68 ] : ¢ &
O S gyvro fmcga €eu )/

e ;ng[eioea-z eyl 7€ \/

What does The mo"fga;q ot a/ochxﬁc/e oulng
dlong aad acvess a pugnehe €Cield [vok like "/

—> aspinal Wil Yy constaat

wa‘alfvatn\?‘ o't C‘/'MC%(S /F; “ l/hdlﬁn‘fﬁ(_ éaﬂ/f

a s clen 7t KJZOZC/&/( D‘Y‘a g'hﬂ “Ge (e X O l/(c/’yz =

‘ v/
mag et e Ctelf '_
To lowes T 0\/0,:."\/ ‘e molioy

how W higdy 16 4 civcle bu‘:f have a5 wrall

R MO 4R B

—_

fFoyce. ‘EDCJM‘IL’\I NG o wny € vom
§ +he lfwgla €reld negiou

o —



Exvtlh s mclﬂjmc"i‘tc‘, {‘fﬁlﬁe
— ‘+/‘¢6(°f’t"\§ i:] he vwadial ou be s

P Vaw Allew f‘d-tfltzj'{ow bc’/%é

E’/['CC’TV‘OV\ d,mo( 00-{10'1‘9,4&. el

(‘cm7e Pvour | Me V- awvicl
(
cﬂ,ﬁvuc—:,.
Ho'i'w:n ],\v; cvessed = acl i{% €relds
Conciden et camtonim Vnacjmf.‘f'zc el B vl

& pun| Corm § bcTweeu —fwo /D/c{?‘\.ig

K
TX‘B
®"(va g T >
3

~ W

s Y -

= can balavce fhc €ovces C\(j&@)ﬁ: Vy B%—%},

md = GEct B VyBy =0
i—> aaﬁas‘f E)R $0 1T cavcels THe phdjme?‘zc Eov
EX:_ V\, 82

The thcle will move /V; a stvaigh € fiae

=, wsed 10 megsuve e velo chy ot
a chgvge



@D

Canv ds€ This fech Nigue 4o mea¢uve 1hac
V\a:'z‘/o o c’fmf:gc +o has< D"f/();zw"f(( c/cg-'
hO—r -T-
vl

j} e“uld\;“ ’[ ‘*G‘ﬂ ,fg TY’

-:1—-—'_-___>_

'

4 -
I
%
T"]C th -G‘l {amc.,«ﬁl‘ Pwod[{g‘fg efecfwows: ’/’ttd‘f a Ac
accelevated acpocs Tae fdffe’m‘/ el V.

f-'ws"{; ° ighu."f' o€ 5 and mea &EUNE. d::;.fn/a[e’vuc,,j-
tny é}/ E

.c'}.y"-‘: ‘E‘.b’f'fl: -iD: ‘€WE C%\L

Seccond [ ncpease R wumtil no derlectou
E=vE = v=_E_
B

€ —- 228y F
w4 “E&% S8 Thom son



&)

\

p‘opc,e WVl & Cu,V‘V‘eVl:'lL 4’2’&\(‘"‘)/ lmﬁ L ine_

G

b AN *
TI /‘T B L=0A = ngvA
/)6/ Qg = neg vV
/.4 {u.. '
'Lf L Cafcw/ﬂ"fl_ﬁ fhe number o
// C'hﬂv’fcs (aa small €€ym ew?l o
'{ Jl At wine L Finet +tre Hotal
OA’ Conce on +hose 6/’}&0“9‘&: JCWCp

Then add c&/o all ‘tzc Covces
Ov e wone of /}f’mf"f-& Lo
AN = # o€ chavg e in A1
= Ah(dL)
AR = Fotal clzm-mje im L.
= Z AN
(}fﬁ’ CLL[&(TLC +hie “@D./\C*i n C’ZCQ
d?if: AR ¥"E,3 = dAdF=d&VEH SIS
= % JU VBSH:Q
= ngv ALY B sin®
T dL B sine

F = Hotal €Corce = I’Bgu:fne (Squ
= TBL Sme
o wm vecton Corm
F=I LxB —=p kisLoEad
~ aw oy = 40 1ae e

. 1
N
whev*ﬁ !;1. 1'g cc/r)my —H/;e wWive in the &{Ir’é’flltOn

o€ Ftue curveut-



Tz'ﬂwgcce o A c'(,(,v‘l/‘eva"f /DO/-D
2. 0

-~

£

Thesc Fwoe €ovce s
Fv"od‘%ﬁf— C’L"ZLDrﬂg‘cte

7/ f fﬁ avoundl e y axis
o - ®r@ V= 2F/¢
1 | X = momeul avim
=7 X = 'é:f SW;Q
.._b\__,.
L ’J(__ "’V::IBIG\;%_: Sin O
Fovces on +h e Fwo = BLAswme
sides O0€ +he /00/0 = avea o€ /ao/c:,
o€ length b Y cance | The vector A fx grwen
) éy The R rule with
Al = ifhay r}c'fza i omen youur \C’mgev“g' h:x The
= 1T A dne ction ot e Cuvreal
= pvoduct of arca avdl yow v Fiyumb aloag A,
ancl ¢ et
4~ A
V= B smO
X=A4xEB




The [oop wewte Fo roteT= o +haT A gucl B
Qe al:jWCOQ -

b The ved aTrou
A= AVeA Ccu'rew\f

i3
& ﬁ[ " AJ“.
N 1¢ vahd Con an pfqlwc»
b y

T cunpent /UQP

= Y= 4 X B
- 7 A

examp le @

(@3
Cousidev a /exlq ?"F ane IcmJL wz{'LLA:zD Yuvn cot |
o€ wwe canvy 1y a cuvvent 0 SR m a | T
m%meﬁc Cield
\ .___4 5/ -
AL = [0 M CS%ZD)H

B = 10_2 AW\D‘

— ’ —2
4r_xzo V= 1o Hm™ 1T = Jo WNm

A
o

Ev1€vv3'7 O'LAcL cu,wr—euﬂl /OO/O I:t a miﬁ Vl-t-7[za ‘Qt’[d)

Co\nsw@ew a /0?0 we"/'!/: a may nwetie momen'?'_,,d(
andd memcat- o€ (nendtic I, AA

Imdw‘*'}/ /(ém > 13

»

with W= LC Mg because
At (/ 'f‘&rze, we wcts O
vreduce &

- U3 < w&

H
5

rJ
Q
i



3

Conatinacl an eme/‘yy gﬁﬂq’f{()uz ffa/
mal‘h,:(yms 67/ Ade
at
T, d¢ Jd*¢ ; N
.W‘ % F— — *ﬂﬁggs < &

\N
= U3 %Qogﬁ)

I‘“w&w

J’t
A oo™
(|l wdw
ae (5 ) Tt

%C‘{‘IM UOQ'S = M %%_ ¢ OSE*

z‘%\( Lo w-—uB Cogé’> @)

8 |
evergy consen vatiou e walrou
8 ; ’

{ Lo (.0"‘ =p vwoz‘zafwmc/ kwtcﬂ"zc‘, ewew&f

I L= UR L0sB = Po?’%m?‘m/ enevyy
/ OC e ¢ wped T~ [oop

In the mag netec
Creld

W =-MB
o an ‘
Q;CJLM@&Z ¢ A F :’C)) +te /oO/O /s at resT ol th

G = T/ . ToOowr (&ﬂ\(qv{-‘#CS /éy/ +o ce/;?u;
weth B2 Whel 1o e vate o€ angulan
WO"{_CZT/OH L) = cﬂ@/éff whg‘,«’ S =0 :7



(&_9[‘],6\,4 @ .-"-':OJ

O = "‘IJTIMUJ:"/"(B

L .
(9= (2 MBI\ / .

i i
‘ﬁ) L2 hes wunits ot Wa dbvavy < /S‘c’c:_

Stm/ofe, e(cfg,'f’ywc, motoun -

AXiS o‘é‘

\-\I | ) votatwn
o\ g e //

— woith € S - —
| <S— e
e

/‘/L

;_.T €

AL votates clockk wise Tﬁ

ey Sm

The AdwecTion of the o~
¢ wonevil switches wheun
+he M alns with B =% veverseg 4 $0 uPraOsz'fc to 3.




