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it;.,,.;..,..\'" ~h·•W Th:tl "'llf'n a p.trnde •ll. 11\.L-..'> ,, md ·orto.:•TI.tr tw•m•·lll111tl L •• rhits a fixt"t / point 

.11 IM\"t'. tl" ttll'(lt;tJUr:tl • ht'JK.Y ···tuJ,,• 1\nlt•·t> -L'> 

lflj 

, l·•·n· I {r ) j., wl u1t you'd uorruo llv 1 hiuk uf tL'"i 1 h~:< poll:utTfl. / Cllf't'tY {that is . tho! • Il!'tR)" of L"llitli~u

r or ton for t/to• -.v..,l•'lll). lnok 'lu;t·ly. [he t~i•h•tiull tor nu~·b.mi• al o·w•ri(Y •lo-... nho-.,.. .t 1-<iiuu•n-.!uH.J 

~'"l('ltl r,J)t:r<Lt 11tK umh-r 11 1 ,•!ft·l·tiw• poH•tttml 'l"i Vt'll l1y: 

!"r rlw r'rd!owm~. lt·ts C>llhl•kr >Ill <'[;,rrou ul tU-L-..~ 111. ohu rRL' -• 111 othlt (d;t-.,-.i,·allYI 1\i!h •lH 

olol\;t/ ·ua~ltlar lll/J!Ut"l1ltlll1 L .d .... mr a t1t<W-.i\c 11111"1•·11-. ,,j rhan~(· ''' 

• /.t) ( ~ poilll-~) \Vriu· ""t t he dft."t·tiv(' jHJll'lttlillo·ut ·rKY fur t ht• ,.J,.,_ Trou lt1 "rhi t .tru>tud rlw 

li ttt\. •TL'>- Oo ,, quick , qnalitatiw -.ko·tdtul tlw .-JfL,·ttvt• put t •ut talo·rlt'r~v ;-.,_ ,- tlw ,..,,Ji-..~1 

.L.-.ti\U("t' hdW•"t'll th.- uudt·u~ aJJd the·,.,,, trtJn. u1tl tllkrprt't llw plnL iu li.l<\ht of \\hat \•ot l 

• !h) ( Ill l"''nt-.) 1 1-.iu~-~; rlw ,- tf,, ·tiw· l" '"'tltial. till< I dlt' .-tff•t ·t l ~~· fo rn• "n th•· ••l•·!'!ru11 (iu t his 

1 dit11•'11:-.iu1Ml t·:u. t ). Find tl11• dkr tivo• ••qmlihri111u v.tilll' of dtt' ru.diu.l !HOI !Oil . 

3u~, -~ + _c~_ 
ar = mr 3 'frr<'.r~ 

:.!) \ t'l!TIIlar Hrim; ulm1~ Ill (uuifonnlv di-..tnhntt'<.l) -.nd taditt'l U rotates m a pbU"H' Hbont f\ fixPd 

JHllilt iu fn..-• '>Pn•e (1111 )!,tavity} wit h 1111 arw;ular \l·lu• 11v ool tu:tl( lt t!Udt·...; 

• _!,, ) r 10 points} 1-"iml the tPn,-,ion iu th!' --.trill!.\ IN r~m:.Hil'fHtl( tlw 11<'1 l~1n·t· .. -tiHI!; un ;t 

q·I{Jllcll t lhat -.ubtcnfl.; lUI a u g!<: '!.(} in th•· limit 0 • II 

'l:Fc~ma.-

'2.. --r~,ne:::. N\R.w~. 
21~,1 8:::. N\_t9RW1. 

-n:. 

1111111;. Jhw.- dot-:-. tl 1i., ,]-}t".._.,j n-:.11>' tn rh,· ~~ .. ~~~ ••t wluc·h tlw -.trm\! is !lUI\ ill!{ 111 tlw Lch~ r 'ut 

•.• , n.:ploin lill~·,· rrv. 

V~Rw 

\(\ tz,.c..t, ~r·~ at e o,,~ ""-Y-tr~e. u. ,"'~'":)IQI~' q_va;'rbbes t:P ~* '5.C".al~ '" the 

"'"0 .. r<»bl<.n: •'l,"i<,w -rh. "'''':\ ( b.,tbrot>o, *""" (.!..,. 'eod-\, """' 
c.l·~•"S "~ u~~~" ,, Pw ~ :::. ,f 5 'F -&a ::vp:·i:t"j ·· 

• ll'_l, IU IH>IIIt'i) l.t•t'.., • un· nut ,1 'IJ,,,,(<' uf '"ti.tbh-s. L•·t r -. 1 .. 1 6r l-11td thl' tift ~·ti\'t' 

,,.,.<:>a tun<IJ<III .,j Jr :n tlw limit Ill'<<,-,., bT•'f\1td rlw r~u!t ,uttl d·----n1-..-.. h•m· 11 P' at•""> 

to tht• qua/it lliH• p!ut }OJU did , .trlit't . 

..- ~·· r le~f-,,="!7T4 r"3 Lr~-<'] 

ritF/ = ~4 [t~)-1- (~f21 

~f,r' J::r.,' l(l+~j'- (I+~{] 
L -rr... e.~~~ 5.-H:.~ .. ~ -\:;N. 't:::lbt~ .... 

o~ a (1•-\-trlb.&\ W<.H. "c,'tf0r.c. 1.4;- S\•'}l..t,, 

~ ,-\;- (,.),\\ o<SCt(!e.ff ~c. a.-\d ~<"+\, 
--acnss reij. .. , &:., ,~ 

c~ L =, -ni'ill« e..q>ord .. , 

• loll~~ jXlllll.'"i) SupJ.H!t<O' rlwt•/f'ttrou 1-. ,Ji,..pl<~n'( l --lic,htlv fr<•tu 11-." uuminul •·rlllt II\,, wouwu-

<,,rv ~rupul~. l :h •-.o.:nlll• iJ-. .... d,~~i\ll'llt mmiou m "-"' "'"'·h d•·tatln" '''"' tur !tlmL is_ dt•nq• 

he vfl.lw-s uf auv JMtfllllt II'J'S that may IJ.t! rt'\('\1tllt to th€ ~uh---t•qH+'IIl 11\0litort). 

-hie ~\,')'- \: Cl"'f''~CLM<A·I-s ~ '•~, t\.. e.lec.i<M w,ll o-oc.llat< 

'o.ci< """ ~, t(-., <:~'o.v\. ,b "'lY·kbc.J"" <'<>Ow<> w.-1-h <l11 

~"'" Y"')ller>Cj "1""'1 f> &f. b a](ed above ... 

• 2c) (5 points) When we fi nd the !.pred with whkh disturbances prL•pai!,H.tt' iu >t Ult"-liurn. 

''lth r+.,pt'('t to what rdo•ro>IICt' is 1 hat 'I!X'('d ttW>t.'lttr{'(/? Suppo:>e a pube i-. -.f•t in mutiou in 

••ur :;trin~ - d6ITi!Je tiS motion 1\S .-.t>t•u in the l11b (then- tmw bt· mow than une .uts\\cr!). 

-11\.'* "'luJ. ,., -\:>)< ~ ~ *"• fM"""' w,tl, ""'1'~ .U, ""'e. ""-O'""'-' 

-.¥ ~~ t;hL p..!t-sL t~ fYloV'II'~ <ffO~t~ ~ (Y}Qbdn ol= i?L \'YL H'\ W \Q.\)) 

*'"'- -yu~ w.\\ "\'?""" 11> h<- <.tat.•<l4l''J •o ~ lob l'-'"" w "'j'£ 

Sort •f 1'"'''"j ~ .\::.) 

.,.. <;: ~ ~ "' mo"'"1 """" -!fj,. mol,., ,F o/ ('('<. •t '-'I' 'tf"" 
1> ~3,)' "'""'" t~< o.rcu"'fr..,u ..y,l, (;.1,.,. +ilL speed Gn *h. 

l-ob) tMt ~ ~ '" """'"'~ 

• '2d) (~)point.:;) StJi>i)l,..:-.o• wt• l'r•·r<· to •hr·~·t .,.,1111d ru~ranb th•· "(./i uuin)( -. tr iu~~; \Vhat tn't.JIIl'll· 

, it~ "'''"1'1 thf' .,, tTnK n·adily .tl:ll<uriJ hnd r•~•·tuit \'1 ( 'mnuwnt on tlw nth\\l'r 

/ a.,o£l<>ci C.oc\,b"".,. -n"" """' '" -\:11< '"?" lVI-">~ «'-b>c" b> eoch 

'\'0' "" v>' ~"' ' oWl"""'' ~""'"" " 
1\. ~ "' brR 

_:!___ ~ N 2-rr R 
s~ 

'l<.w ~N Zot\2. s;:; 



%-· 
• :1111 1:'1 P"iuts) '' lluiforw riro~ ''! oharg;· (J awl radi u~ },' li •-:; 111 til•• .I",!J-plmu- e~• ut; • red nn 

till' qri'(l u ( Fi~. 1 ). \Vrit.c nr derive the dt'f't.ric· field at, itl! [J0 1i 1 11.~ ou t lw .._:·,L'<is . 

• ~hi • [II pumt") \ uuturru w-.. ~lwr ,f duilli,t' (j ~i+-:; iu 1 lw I. '1-l'!;uw. n·ut• n•l uu tlw utt:.:;in. 

' . !t·rtd iuv; rr .. trl r '"= H tn r := /, { 1-'i~~; . :!) . Fiu•l tlw ..!·~ · trit • lio•ld al .• n l!"iut;; ull t.h(' T .·.l..:i,;. 

V.. .,.( l-l'il. 

i:"'- · dt.A." z( dr 

"E ~ ~'L [ -' - -' l k. 
Zt!:o ..j dl_.zl- '""J b1.+l.z. 1 

lj \ liilli-rill!l, uf ra.diw•; R 1111d lirwar t·l o-t ·tric-duu-gt.: ~J,u,.ity A(O} =. ,\uL'<.Jtl (<b) lies in the .£.1/ piau<', 

, o·nt.c·n><J on the ori~iu and SJliillS the rauge [0. 7tl m t lw tL'>m~l aLi muthal panlm t'tt•rit.ation (:-huwn). 
lilt ' i-dinwusinunlnuit-n-rtc,r "!town {·:,u be writkn i = --.m0 C'<IS ¢t - ,jn iJ si n¢ ) ... cr~e> O i.:, but 
nur.• (J i.-: hut ~iV(• IJ - it ~o.ill ]lli.vl· to lw tl:-writt<:n in f•·rm:; of quM.utltil>s )"Oil knuw. 

• Ill) ~5 J>oiuts) hwl !hi' o•h·trit· J•ott·ntial{with r....:pt'('t t•J >t pui ut mliuitdy disi1Ult fTUUI 
It•' nri!!;HI) flo! .dl poiub alon){ t lw .,.:; nxi.-;. lluw Iiiii<. h Wt•rk would you hdVC t(l du t(> drag 

.1 r, .... t 'lt.u~e tJ fro111 th •• t i Jlhnitdy-d i~ tRul fM.lllll to t ill" oriK'!n ! O.ot.-:<i it matt~r who·n· tfmt 
IHI"IHIIf'lv .Ji. .. umr puiut i~'' Shuw vuur work , a wl n::plmu t•vf'nthiu~ ,,;; thou!!h th ;~ ,l!,t:ldt·r is 

\fl! lf vuimy-hain.J i"K.Sii. 

W<-.t. • Cj_4V • q_ [Yi<l- V<ao>] 

~ 'j. (o-o) 

=o 

~~c.~,u.n~*·w-n .. il,'li 
~~ tt lOt*.~~ ~Wf'oe. 

01.1\: ~ al~ ? th t\b '"~ j\,k~ 
~ .... ~ vJ¥'t ~'tA."'blt. 

~ ... ·t [t.=~l!.:l ,~, ~ l~ 
"'.<'; '"':! ~ ow<>s 

?>111-"~,;,., "'""' 
Cal( "1 '7 ,."" 

• li t )~~. pui 111.s) \\hi('h (rt'(:tlUI.I!;Uiar ) CtJtttp••ttt' lll:> ,,f t ht • dt'<'tn c lil'ld nmy he tthtaim.J fntm 

•J,,• [><1\<'lllill\ :ou ft<HHd ill fHrl tl' li:._pf'till. 

\~ -yor l a , w.. Co\cul•\:ecl Vco,o, ~) ~--rho< " · De""'-"" '-"< 1""'35"'- "' €><floc.+ 
V'ohJa.~ ~c: "'< on6 t._j 1 ~ [o"S..(; th&. li!lk - of-~' ~r~t\d.t,Gt\.. II\ 'X ao1..d ~-

-Ia<,~ -ti'L 3< od.u.i '-'t \, ·(o,o, 2) <AL<> 'l ~''t' '-" 5'>" d Ex B ~ ... 

On~ otl,.r f\CJ'Id. W< 5& ~"""- oo+<-of-dt<Y>l'"Y"ob"" .• ~, 
So tOt. Co-t j-:o J 5l ( E, " - ~ V(o,v, rl) 

----~ l b 

·®''-(~ I " • I 

----~ .. r---
J 

• :k) (t;", ,.,Jillts) A tow; .,f '"lunw dml)!;!' dt·osily p(;;} = poJ5z •'Xtt·ucb "\ lllll h''l'l' ·dh ob1•11t 
tlw -'-<:-ltXis from it~ ti p (at lht' uri~iu) tu ils lm.-.c (mclimJ b, parallel l<1 tltt' r. 11-PL •w•. t 

di-, ti\IICl' /, t'ruu , t! ll' un)l,i tl) All • hM~{' is rlwn l'l'!ll"'t' l fro m a clla.xial l'O!W o~l !10~-.t· '.tdiu~ 

u. ~ 1, •ha t t'Xteud.; !rom ilw t ip ut rlw uricinal •om• to :h l><l"-~' ~·:ud tlu· o·ltlt ril' lit·ld 

e= 

• -k:) (5 poin t!!) Is ~o;yntmetry a vi:\ble optirm for finding the com!JOncnts ol the cl•'(:tric tidd 
that you mn ' t tinrln:-iug thr dN'tric' potf'ntiar.' Expl.U n 

Sort cf. -(he- <ltr.s,";) -r ~,u,. ~ '""'"" .~JilL do,.,.'":) o\' I"'"''""' & ..... "'""' 

'i!ft•~ .l ""''nd -<~>< ':j-a"'"'· ulb""'k'::l' *"'• ""'' "'"'"" tfr o. ;& <->It """"' 

?bOb I~ ~\<<><'~ -Hl;>/; E:d"- bot w.-' II h>ve b> do '5<>nL c.loc"'- -h> C:h~rm •c . 

• !d) 110 points) Fi ud tht• dedrw liPid n-ctor a1. ll ll points u n t he +.:: uxt., 

d6-=~~ 
cJ~- ~'!,."{1J!",.) fS.,..&~<-s.-..,.<),tl>•K) 

• k) ( :-o f'<t l! JIS) j). -<;o'rJ fot • lhl' d t•drk h..[d ;r,.'i Jt Wo ,qj, j <tjljJ('IIf .tl 11'1111(~ fjliJit' <iil-\<lilt fi'ILII\ 

t ltt' tlria,in. Explai11 lilt' l~·lm\·i,,r ,,[ tlt t· lidr l . with n~anl t•• ,Jj,.r,ttn•· fP•ttJ rlu· ••n•:i11 .L., 
, aciy ''-"' v"u cau him. ruUtJMrt· t!w dPJ>t•fldt•twt• "II di~lanc·t· !O what \'O't ltlll(ht ...._ .... walt a 

ptn ut-thHrt!,t'). 

• 

-5u- \""'*' ~ ty... '"f or~·o, i! n "- "''cl IE(<>< -? 
--(h. f-_1<1 y;,"' a i"""''- Cl10r:J<- ,;h.., I <I -\bU o\- fC as ~·/ • 

S. wh..lc we're 2t'e"'j here '" fa\\,"1 ol='f' f<>S-Ie< - . 1 

A._. -. ~.of- J,5t<>Aa, ., Je_\J ltv<s lou *7"~ o(- • Uf'IL 



- VVv" • K 

I) 

.Y. 

·,, lu till' <1\~'Hit ~lwwn ,.l,,_..ve. "t" kw,w a.tl tlw •••uq><ollHit \"idUo'S. the ~witC'h h<LS h+'<'ll IJII<'I\ .t 

•· ••II( tllllt', .md tht• •·ap. u:ir"r ,., initH\ll\· t!IL<"h,-..r~t~l. llu• ''' w nmt pnut·nt. fJ. 1~ ;t '>t'Oii<-ulldHPinv; 

,jj,,.j,, lf 1t is forward-hia.'<('(j [hic:h-pott•ntwl ll) low j)(,illtll in t he dirt't tion of the .u-ruw). it hn.. ... 

110 ft'!'!ist ru wP whcu the polt:' ttt ial diffcn·nee <KniSS t t •'XI't«b tht• tltn "'-h••l• l v•,]ra,.,;t• ft,r th~ ,[,•,wt• 
(..\. ltj ,,) \Vhl•n tile poH·mi nl tlitfcn'nf'e a l T O!>.'> llw d•·vi<'t• IS lt>ss th11 11 the t lu e!-ihold voltn.ge. it hus 
itdi !U \ 1' fl 'l'- is l !UWP 

• ~HI. ) (!l pt)lll t. .. ) lluw wt lllht> maximum putt•n t m.l dlff• ·n •Ht't' i'U'n~-; tlw l'>tpant••r •·ouljMW to 

t lw potl'nl ia.l d il£er••w1• across th1• h tttt"rV! !:luppti~;t: ~ < ~ VIh · F iud 6\'tfl ,1/'i a fumtion uf 
'· tnt .ul([]ll<•t it. qnaliLtlivdv. Skt•trh (. ouul ~\'," •!II \UlU jJ].,t. 

A.Vc,tnbx , ~ I So.. . , r t l:. A\1-t~, .aw. d..c~u l~ t ("Ct.W. ... &<~.t - \.AX. C.aA \~{\ore. ~~ ... 

W~· "<• £(<·< •~.; ''"; k ------_:-=-
• ' ,],1 1;, ]~<•lU I S) Snpp•o:-;o• £.> ~I , 11 ll<o.snJi ~> • what haprwu:-; ttuw f' htt ..l \' 111 (• Juahtallll"iv] 

,J..," ft utl"!Ulll uJ IIIII\'. Skl'ldt (. IU H[ ~\ 1 ;, r!H \<lllf plot. 

't' G: 7 M-n,, t1e Cof•cdv- "'"1\ d.u \,"''il" evuj I:JMe il.lic. 

\~~ D.lin, .. . 

s 
f\\-rh 

• 
. ' .1. ' . ' 

m. q 

• • r • 
I 

_ _} " I •• ·1·1 
t: - t:, i 
8- R, k 

ljJ \ part Kll' ot' I J i lt."~ tn awl dtarp;t~ tJ ill rclt•ast'(] ftt n:~ t H.t tl tc ••rigitt itt A rc~,-lon tilled with muform 
•·l t"d rit· ;utd Utl.'!!,llt.;tk !i1•lds a.>; " h " wll 

• fi•tl\::0 j>uint.-.) J•'in•l tbt• L'm·ntl fo re•· 011 tht•jmrticl•· <•t .ut 111.'-t/\att wht•n !IS vt•ltoc::ity is ~h·•·n 
by tT = l."rt + 1',1) + 1' , }.;. 

-=ft_, q_(€. 1.<8) 

1[. 't (&,]• &Vj£- .S.~J) 

• t;lo) ( "• p<> tll t~j (f'>t' .'\l ' W trJII'); ,..-"!'0111 ] Jaw !O fm.J ( t 'l ollp k d ) t~(Wtliuth ,,f IH'llloll ru r rhc 

!>.'tr!ll'lt• (Ill tlilf.:- rf'TttiaJ folrtll). n,, Jt rJl t\to..J'o>t[jl [t • t[u• f'QI I.II hJIIS 1111til t/tt• tlt•l(t JNirt 

z:. -F. ma 
1j:.i3,.V~·(l'1~ 

<t-(E~- D>v") = tn~ 

{t.i! ) 

0 ;- "' '1ft-

'~<> du>w?i<. , ~I\ 'f\«d C.noo\''" ~~ ~ e~va""'• - 1<-t '• ';; "'~ ~"""' 
w r..'.L L.Ue're 't\<(J'e .•. 

d'">< -~~; o 
d P· f""l dt 

d"V:t q_ <3<- dd~ ~ 0 
dt'-+ ~ ~ 

~- ~_E!L ~ 
o t "' 'tf!J~ d-V-

~ • .J!L ~ I 
dt Cj.fr 2- cH.1.. -' 

) 

-.o\71 

• ·.d ) (.'"• pui nt s) Sttppo,..• vnn W; trltr'( \ dw po tr·nt ial tl ifft•n ·nrP uu !lw +J•tlpiiL ,, fll"" . I ·•W I H 
t,J h.tve a -;hurt l"'rtlod ;lfld .t 1•·ry lim·;\r ri">t'. Ho,w wo11ld 1011 olll•n....., vo11r ''"lll]mth·lll \l!ltt•·.,! 

,
1

~,"~/RC. << 1 e::"~"'-"" 1- ~ "'o c.v.a"' k t. '''""""' > 
J 

'fut \-..r')e- 'K.C fl\eOA.f> lo~ \"'"' J unb"' C.\ITn "' fb 

_;:::';> \AX. WCil-t o \~e. Vo\tJe o~ KC 

310 & 'Sl,:'JI--1-\~ \~..,- -1-hM .',.\IT'n 

• .·..:·) (I ll potul.s) Itt lt·al li k "''liLt' -..,It ut' !oqd p•.,io., t aut·t• wt!lit<~~• · tu l>t• •••Hilo~t . ~l .u-rr"" 
lt·rutt u a!s . t .uul II. !l vw wil l t.hat all"t'("t tlw Jll' riHtl (for ru ll t"redit . w n lP tlw no•w ··xplf'"'N<II t 

'or tht! j.ll'rtod , aud •-xpllliuj'1 \rl' t]wrt' am YftlHt.'S •>f lt)!ld·t•"'lStiU!Ct: that. wtll ptov.• !() h•· 
po..rtlcuhtrly llwl•l,..n aatie'l /-:-.;Jlll tin . 

vft've '1>o!vtcl -\:h,s C<cw.+ be~ w.+~ ~ d,o.>e ... 

< I ('_- " -\-o G ~-:'-a ._-~"G,roo• w.ll ~o l""'" lO ~· ~ 

mJ "RC w.\ \ CJo -1:P ;;..R~'- C.. "· 

-r ~· - ~f[ \n ( ~~~v,. (R+~) ) 

1f &!?,.~ t;V,._ (!Zd<,_), W£-''-"' ';S'* \X<''oleMS (-& ¥dvr 

rever O.sch~s).:. ~·n ,~0 -b ,;eu "':>Xe. 

~ ~12 
' K t.-;, G-~\/1'1<. 

• f~C) {10 points) ~ow . .. UCl-ou plc t he thffcrf'utial eq uations. Uy the 1•ud ot thi-. part r•,tt 

uf,e t\v_ c.r,,o{,J<> oo -''r J>e<C«<<<"~ ?"'?)< -b. """"'f" ~ '9V6 ........ 

~ r'~-~t>t-)'· , 9.' s,g, 
dtl. -\- \ f'l V",( :o. fY\"-

~+ ('~~)\ ~ 0 

dv,.. ~ 0 dt 

• f.U) (10 point~) <\;.suuw th•• parudt• ~ ! arts at n-st and lind r.,. 1·,1 .utt l 1'- ...... huwtll•ll~ ••I' 
t. fl ints· fl 'lllt'lttbt·r how you U.st'(l itul iaJ nmdttinu"i to fi nd .u nv litudt• t.,r .t "i!Upl•· h.uun1Hif' 
.,-..;·illator tutd how \Oil tlt·a.lt wtth .. tutl~'> in''~~' ·~pulibrium po.i!illion 

~o\ ":3.ol.ub.Glr'\S. ~dA..:~ ~ cvr ~..u¥1"-- w,th 0";)6 11~-tnrs ... 

~(.i)~ ~~~.~d15(wtf"¢')r~; 
a...HJ .. -\lx, MA~ w s;" twt..-.¢) 

~(t) ~ V1,tnll)( S.~ (41t.~ J) 

'a.~lt.) • ~ • ..,.w ('.,;(.o<< Sl 

v. [f) . ilo.5r.wr 

(4 (<.) :o 

Vox ~ o 

~ 0 0 
Vo'l;=o 

:t> v. (t) = () te•"!) 

=9 V~(•)~O ol> &•o 
a'j£6J = ~ =P v'd, riObJr: ~ ~ 

~ 3,.;(0)""0""' (/J= 0 

VJ!(6)Q.lJ ~ v)C1~=- -~ 

a• x"" 2....~~ "'0 

~.,~ ,. ~L- iff 
doe-"' ~::. o 

V<GC:t) = ~ ( 1- c1o~(wt l) 

Vj{t )"' ~ 'i'>• r> (c.;~ ) 

\Jcit.) ~ 0 

.../_,,...- ..--'1 

f w ~ ':IY~ ' ) 
1 f)\ .... 


