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The magneti( iield of a ($rrert loop

ititrrir :i.t{," rhows r atnent lqrp. r crtculal lcr,p of wirc \rirh r!.
diu\ lt lhal cniries (orrenl I Frnd fic trflgneli( field oI rlt .tntnt
loop rtr,liqancr i on thc.xis oithe ln{,p.

lii;:ii1f:j:r rii ,l. airraent Oo!

(a)Afu.1ic01ru.'eniloop (bl Arid.0l(urrrrtk,)F
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Real coils nee.i wires rc lriDg th. ctrrtnr i[ !0d ilut. bli

wc'li nviel the co,l 0s { curcnt molin8 x.ornd ihc lirli iirclc.
sh0rvn in iirlutrl !4. rt?r.

i!.j,1' .!;:.r: shctrrs i,oq1 ii\. r{blJr we \e ajsunted

rhar ihc. unenr rs ('irjlrl.rin! i.w \\'c'\c (ho-. n : (uy.iixrr( s\s.
um jn $hidh lhc Lxrp lic\ at ,: = Q rf thc r-pfude. l.ct segfleni I
he $e segorcnl (l the top ot rhe Loop. Vecio. Ai, is ilaullel rr\ lilc
j'axi( il0d mi1 lecir!: i i\ in $c 

'a-rl3sa. 
thus ang,(' ,,. rhe angle

hcl*een Ji m\l ;, is ,0'.

, rrl,:t: ,.' , r Cal.ulatii! the nraqneii.: lie d cl a

cufre,:i loap

,, -. 90' scglteor i. lengil 11

'Ihe (rre.rion of d,. the rnagnetic field due to $e (ore,1t rl
..!,nctt i i. E,ren hr rl.<.,us, nrou,n" -fi, . i. li rrld.l It I ' .

ponJieliid ro 311, ,rrl Frpeodlculer to i Yor rbould ctni:r:l:
v(rtr\ilI l,1rt li, in ti3ut" 3:.il poini: is the cQr&! .liraiij.:
Nmica (lr!t rh. j-a0mponrnl of ri is.dceled by lhe 
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,rtfixgneli( lielll 6. do! 10 tbecurrent.eglrent alihr bouon ottr.
lolp, I H(l' ru'?iv. 
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!afl,.f./1! currfill segDlerl on the l(Dp calr if

p:!ir.d uith a segnrcnr 180" awuy.,:rrthr:,rl,I,q.itelidc ofthe i'r.a
\uch tbul lhDr xail.!-cdnpurcnts ilf , canrel andihccorilx,rl.aii'
o{ E parrll.rlt rhe q-arir a{id. In other lY{rds, l,rc synlmctr! di rlril

loop raeuircs lhe orlrxis tnlgnctic fleid (o pornl nlonS tl',t i'a!l
I{noeiDS tlh: {'e nee,l 10 surri onlJ the:_corlp{rnents Yrill sitnl::il

\\e rm ust tle ljiolsavrr h\! r) find lhe r_compriiLr-i

i r;r- jr /i !'o\ . rrl- 1he [l(gnetia lleld oi seglr.n! i. fhe crtss prl,:

uo li, r i ho" matnitude ll.t)4, )-ri.90'- = I r. rhus
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wheN wj used ,,. -- q;i + Rl)''r. \'ou aiin see. lxiause d, + ) '.
90''. thrt ;urg1e .5 i9 (liso tltc ang[' lretr.*n i aud lhc radius of lha

]o,rt,. lloncc cr's,lr = B.rr. sd
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Ihe finrl ste| is o siln thi: magrrctir fi.'1,1r riue till lh!1 segDlenrr:
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1, this cl\e. uoiik('lltc \tr.ighl \\ire- non.: (11 fht terms rnultipl\'rf-!

.1r d'Binds on the po\itioo of segmenr i. *) ail these tsrnN cae l'.
lsatted oilr ol lhc sufimati.ll- we re left with a \utnhal{xl Lli-

atlcr up lhe lenF,ihs o{ r}l the t&rll segnlen(s. Bu this l! jrsl llli
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