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Recall that o maﬁv\c‘\':c 'cic\J E due Yo a current £ in o \ontj "\"“:jl’\"'
wire is 3:ven L)/
B :A_ﬁ;‘ .
277
®\-‘oupev\3-cu|av cl-'s‘\'ance -Fro'h +he wire
T4s J:veci-.'o-\ can be Jsi’um(ncé L, the curlcd-s\-foiaw\- risl-\-l--

"\nnd rule. /4?
Consider a point P on the « ars . Q-S'S\:ae
b4 '6 A”‘)ﬁ’\j the vu\e.) we see that the fwo Fovqna\ curvents
\; cveate = Fia\\'\’fnf)" magnetic fie\ds at poi~t P.
- ————O—> ¢
A -
: ¢ * LB" ;“L The net majnc'\'ic £ie\d o uobu;n.J $o Le O at P.
d There L’"‘; we need B, =6,
g,l.‘. Vo i
X = u’z Ld_‘) 4"4—/;" :.n'.’x
e = -ﬁ CJ = _"-'_‘I_ d: L d
4,74, A OlA, 1+
(o») oL=3 = &= 1':1:5& = JL;OAL = 0.04 m = ¢ cm
(b) when ;1 ond 4, ove botnh Aoul—;\acL the vatio 'L;?- v sl ot =13,
1

Thuc‘Fo'C, $we z-ero-{-:e\c! ro\"n"' rewmains unc\ﬁanjca.

G2 Oour stvate is to break Yhe aiven shape inYo se«amen'\'s Fhat we
\ﬁove -r-ormolq,s -Fo., '(::'\J;f\j +he majne“'ic Fie\ds.

In this ‘o/oUemJ we break the 3‘.ven sha pe into

$ix scjmcn'\'s as shown 1a Fhre -p‘suve.

There ove two ciccolar aves (@ MJ@)

and four radial scjmen'\x (@/®z©/ me‘@)
Tlhe net mwjnc‘l'.'c -l:ie\é '§“+ ot P o S;m{\)/
the (vec tov) som of all individval contributions

@ 'Frdm fhe Sij\ef\'\'S.

Recall that yadial sejmu\'\'s @,@/@,a-\d@) do ot conteibute any Mjne'\'-'c
£ie\d. Tlnefe\con.J we on\y reed 'COtul on the c-‘ch\cw arvc s.
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@ana @ cwve cicevlor owes whose mo.j,\d-:c
Coumi L/

C.’e\és ot ¥ne ce~Yer can

- L—;n vna:év\: \[- A J.tj"e
A A [_Q e Mo {_Q_
B= <= La7 2R 360")
———
frac¥ion o‘r' a cemr]d’e circle.
F-or@ , froce Fion 122 . %

360°
. _ o0’ g
(o) For®. Fraetion = Jo.= 1
The divections o-F he maanetic Fields al center o-F cirevlar arves ove
determined the corled- ci'rau:)\-\'\- V'ubk't -lhand rule. Al"f\)""j thre vule
we found trat at P

ore @ 3-'\1(,5 -B,_ which fair\'\'s iate the fabc o~d

oarc @ <jiues E‘ which fo?n“'.s out of +he {Jaﬁe-

0'1A -[-zxi,ll:o.?A
Alse, B, = /wpam (_L) BZ=ML1'LLL) = 12 e, X2 e,
2v, \3 3

LO-OS m LD.O"t )

Thavc‘(:orei Bne'\' = B, - &1 = %/ﬂ. = 1.63/«-T.

(b) Becavie B, > B B,ey is iato tre Fege-

Fov rmv‘h (c) and LJ), the curreat /1:/1 is veve/sccl‘ Tkeve‘(:OVe —B\., nowy
ro:v\'\'s 1~nto  tre paﬁe-

-

(c) 81 o~d BL Ovve now ia e same Aiwecﬁoh. T"\lft'Folg)

- = 16 ~
Boey = &,7 8, = 1t 263 T,

(G\) The direction o{- 5, ond e, owve both j~to the pase . 'I_herc.#ofc’ tee
direc Fion of B,\,_.\,~lb +3 is also iato the pese .

Q3
Z Recall that
1 Ry = %elxadd
27 p
1 F“ ‘2 F" Spss Fey 4 F=15 2) Two wires with Puya"l\ curvent
= = o L P y atrtract cach other.
fan M Fea Fou Fs, Heve, A:°.= A= = 2A4.
] d e a A e I e e
wize ’L‘
is 3ive—- \,/ P= Jln,-'ol
T 2f +F +T .F el i a5 1") el i 26 o w3 a0
= = ° - - r = ° & ~ 4.
@FER TR TRty =TS (J)+zd‘) TR K amd "2
= = = e £ * -3 ° .L'\ A - oL x 2 -
b) F1=F7_| '-F“ +F,+Rhs = /‘:_.LA' LiL‘)) '-;1\_" MR T ) _/4‘2_”.64. <) *¥1are
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(b)) F, =

(&) Fy

d) Fy
(e) Fe
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% —q3x0 ) N

rli, l-F'*l-ﬁs ='_%" \j Tl—'JJ"gJéJv"—aJ/:' z”d"ﬁ" - v g -
- ) - - .2 -'.\ ‘.‘ l\. 4 /.\ oL .2 s N -
F’Jr-F“ O-F’ﬁ-fl:’_’:/:_-”‘-.g Li())"j-,f;bljf-,d))=/"z_”ld&u_;) ~ 1.9 %10
P =3 s . concel
F"".FS'L'.F‘N*F"’ =O N
- =Y -

concels X ( Observe twat Fs4 =-F,s and E-;;"'F'h

ceancels
-F

Thc Shadtd ovea Shows “'h‘ C.'\C‘o’ed aveoa L/ +"|5 ‘OOP.
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Obaserve tHhat ovn)/v 4'.",1'.”4:»4'.7 ore enclosed.

rnote the ditterant sign

becowse 4 has difFfevent

dizection tan Dther curvinis L—‘-r.s wmA
Se 4gn 4, T4, SALTAR T1LEIA-BA LA =5A
=225 mA

Affbn'nj Am,w.re’s law, we 3@\'
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