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\)In tht• .\i,t!;!.r,uu ulx.vc," rt"<.IIUIXUinr tuutlutl ius '''"I' (diuwn ..... tuu:> 11 ;tnd IJ. n.,..i><tml<:l' H) 

aml.t lou~ .-,.lrai~ht \\ire th;tl uu rit-s .m ••h"ltrkal tUrrC'nt I ;lr<' both orientt·d ~ tllitL tht•v 
"II ill tht' pJ,IIi(' uf t/W pllg_l'. rhC')' \\-iJI, for lill' duratiolL uf tilt' pnlblt'lll, rt'lllllill ill tht• pJ.IUI' 
,,r tht· p.t~o;t• with the win• cH rrvinK an t·lt'l·tric·al t·ttrrt'ltl /J).tmlh•l It! tlu:• right :-it lt• tJf tllP 

t'utu lu,ting lonp at a dbtaiKl' r tu that ~idf' {a,..; t.how u). 

• In) {lO puiuts) r\!-.,uming tlw t·untlutlinj..\ loup tii!Ullll!> lixt·d in spat'l' while the wirr• 
ts pullt-d away nl <l ~P~~~It·r· Y.hat 1" thi.• tU<l~llttwlt• of the rt':'>llhiug t·•u-rPut indt!l't'tl 

in tht• hu1p! In whut dirc<"lion C,. that iwhtn'(l ~-urT~·nt tmn-liuK 011 tht• :;itk do~·st ''' 
1 ht> wirt· (with or a~;1.inst l!l(' cmr<'ut dm't.'l iou iH tlu• win~r) 
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• 1\':,~ ~-\~~);oiuH) ll ow lar~c u.ud in whal dm't-Uou is tlw fon.:(' f'.wrt('d t•U the loop by 
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'.!) A uuiforlll drl'ular ring or charge Q a.ncl rw.liu:s ll rtlli\f(~ flf()IIIIU it..<; IOnJ!,itudinal S\.'tlllll('try 

11xil. wid1 ao ungulil! vPiocity W, as showu. 

• 2a) (5 JlOints) F'incJ the (vet,:tor} lllugndic dipoif' IIIOllll'IIL or the ring. 

_;1. ~JXA; 
7.,: ~"ft -rr-R-' n"' 

('W~wfl) 

=/ l;;: ~ f QR'w' 6--- !);:'-' -"~·'- \;.,.,,. 

"""'<' Y' "'o "'~ oy Q .. (l,..t .1 

• '2h) (10 l),,iur:-) Fiud tlw (\'l'ttor) IIIU~Iuolir fi,·ld dw· U11lw riuv; nl ;t point{!-') 011 

lht·I~HI~itllllmal s_vm m t>lf\' ILXis. J\ tli.,IA.nq• :: frm u till' n•nlr..•r uf I hf' rill!{. ~ 

t:'15 ~- <:1...est
~r;~~Q_fd_ 
u t./iC. r'l-

4-_""£ ds{nS·•l(;'{,6J 
dB= '11C <R.''2') 

p."]:d.~ -
ell'!. "' ~ t~'' <,l 

' ""'SO""'~ 
::?,,~· sd~ 

-:r:-
Qw 
~ J J!'d 

;:;_
"'"f.:'"' f ; 

"'"' .'l-;--..... 0._._ ' _ _......) 

.:$=!.<)~ 

" de F. dB.l;OB{.A.-se • ~,_ r
. L 

--~~ $ I ~- . '/7l~~x J 
C::1e,~ J.J!.o:c R.. d~ J t '/7[(/('lc')'.{ 

/'13~" ,.!'o"'- R-"' .-
2 (f?', ?' ;}i / 

\ Jo<.e~t 
?\3 ~ ' ~1-r .~ 

"\'~·BL-'1' s,,.~.~ ... 

.s ~ ~f(,VJ a 
• J b) C.utliwu·d 

• k) (G poin1-1) !low lurRI..' 1U1d 111 \lh, 1t din'<·liuu Is 1lw for!"!' t'XN!t•d ou 1lu· win• bv 
tlu.! contludin~ luop"! b thJs no:-.ult cuu:-bi1'11t with Lt·uJ.·'i L11w'! Exphnu. 
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• !d ) (.'j poiuts) Find tlw llt't rurqtH' un tlw t·outlucttUK l11op . Ft~r full<.:rt'(lit tilt' il,l"lt.<kr 

untht bt• ahlt• to fulluv. llw luJ..;i<' of your caknlatiiJu. 
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• 2<.:) ( 15 JWiuts) r\ow, kt \ rPphuv 1/!C' riug 'A--ith a wu.-,lwr of iuucr-rruliu~S a rmd uutt·r

rudim; b thnt L'Urrit'l( n "llrfw·f' dmrv,t• dt'Jbtlv 
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whNt' r tll t 'H,su n-s tilt' dil'oll\Htt' from thl' u·utl'r IJf tlu• 1\'a,-;lwr to .1 puinl wtthiu 1hc 

washer. Fiud th(• (v<'( tor) tu.~gt~t•tic fit- Iii dt1t' to th,· nil.£: a t ol pvint {1') 1111 ti\C' lon).{i

tuditud "YIHIIIPirv .L-.:is. 11 distaun·.:: fr,lln dw n'Htkr (> f the rinp;. 
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Fihf·rs art' dnN>ifiPd hy the frl'qnl'ncy-roUJV,t' uf 1lw si~nal-.llwv d~·lin·r to lhPir output. lliv,h
t~<~:-.., 1U1d \l•w-p, ....... -; fih,•rs prdPn•ut i.llly pa.-.. .. hJAh- :uul low-ftt'tjtu·ucy -.it;:tmls, rl':-pt'l.'ti~<'ly 

Rm.\ pa"s fiJt,•rl'- pn•fc•p•uttallv 1~-u;._" c;i~~; n.tls th.ll havo• fH~plt'l\t·it-s Within soLIII' rnnw• (lU 

\,aml') of ln·qllt'/1\'ll':<. '\utth filtt•f), .ut n,tll\' ll'llll!Vt' :-;iv.Jmls wht~· rn ... plt'll(ll-:.; II£' Within 

"''Ill'' raup,c• uf frt'l.pit·nt'iN. 

• :Ia) (:, pts) Qufl.litou iwly di::ot:u::..., how thP nJtltptllll'llls iutlwt·in·nit allow will n·tu·t ''' 
input ~iv;u.tls 0\.-f'l" a \"t"'fY hroud mtiW' of fn·qlll'll('it•s (r-ay. 0 l it to oo Ill: ). Explain ht l W 

tlH·J r n-:-.pt't tiVt' J,o.;h•tVitlr~. t••kt·n ttlp,i•I)Jt'r. will ruak(• tl•t· r·irt'l lit :-luJWIJ it.btw(• lwhavc 
hkt• .t hlllul-p,l.'-'> fih,·r 

4 ,f1cl.clz:,r 'f'"t~" 'Sll-011 cy~hoA ·o '<>,. 'f•CJ u.ei'C<IS 

011<1 l<J!~e q.~thOI\ l;p Yl~<'~" I;J"''~C<'S --(w.. C~l<l<.tDr 
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~e.. l<v":fct (\rrt,o-io Lw \\..II.! .. (a, ~,e."~"'+ \.b.r\;) w.:t 

occ.vr ~~r ::()~ '~' o \' Y~t<juJ.t)JS. '" tho M,Jd(e. "· 

• :l\1) (Ill pts) If the si)l;tll\l t •ll tlu• it1p1ttlu1.-; :ut n11~ vulln~l' \ '.,,_,-,.,~a nd,, frf'qllt"ll(:y w. 

huw lur~t · is tlw nns \·oltngp IlL the output! At what frt•q1ll'lli'.V will this output vohnge 
lw )4n'/\te,.;t"~ 
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• 'I•·) {·':i pl.~) fly w/mt plut.."t' llil,i!,lu will l hl'u!llptLt VIti! a.~-:<• h-ot< lor laj..\ tlw !l!jllll \ttltap;t·~ 

t :urkr wh<~l l'ouditttHL:'i willtl IL·ad"! !u~ 1 
~....,, .. 

s~ v"*' b ,,, yi'J>'X' w.\..'r, -:r:, \\\.-:, ·<~ &·~~·vololt
b asfl,"'J '<>'\ \v:,, r~uc.'l\ W.\1 :L '<!~.;. cr \'0 IJ". 
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• :kJ) (lO pl.-;) Do a quKk, qualilatiw skctLh uf the output. ntltag~: vs. lilt• fn'lplt'lliY 

of the 111 put ~iv,11a l. Tlw width of tl~;~ot pt•,~ok, ~w, is lhnallr l;Jkt•n to hL· tlw '"' Fnll 
Width 1U llalf-.\fn_x tllllllll" ( ~\\' 11 .\1) - the dh-;taui"C (iu frL'(jlll'llq"-:-;ptUl'} lwtwt'l'll till' 

two I)O!illls ill wllio h tht• oulplll vo)ltHp;l' llllljllitudt• i:-. h.df tlw iup111 n tuplitutlt•. Find 

tlw h.mdwuhh uf tld:-.lih.-r, ,uul d!:-.i-lt..'iti how ow• 111i~h1 Hthit·Vt' ,1 sultkir•utlv n.trrow 
jW..t.k without -.; uttli l lll~OIII.jllll rwtphtud•· 
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