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~ Jtt- :c LIf- u)51()e· 

ihe... Plo.:!:e.- ~.P XCl;>( veJtJc.r+:j LPHh tJ-,llhJe.-t

5t~il:e...s ihe... plo..-l:e 

f '. +O,jlLe. e.~e..~e.d- b.J -the.- jet- 0t lllak:n on ih~ CU').<Je..d-. PllltC- \n -the.. 

d~~u::l-t()r) t1 -the.- Je..t. 
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-Ft.::. ma.ss M-~irJnJ pe.Jl /:,e.L.X [In i+l a..1 veJocJ+1 I-Ji-jh kJhic.i) JL+ i'>+J1;/Ce.s 

1tle.. plll.+e. in -\he.. dl.'l1e.e+iot') ~ Jet- - final ve.toc'r+-~J 

=- Jll[V-l1) LCv-u) - L-[If-u)coSl'l)]
 

::: j'O-tV-LV [Lv-W T Lv-u) c.ool1J
 

~ 1'L\ 01 -u./-L I + LoseJ
 
ltJO:lll: done. b~ -/tie.. Jtt-- on ihc. Plo.+e. pe.':l1 J:,Lc.ol1cl
 

::. f~i<. nls-t-Clnc.e +:w.VelLe.cl fe.51 l,u.onJ. !n -!he... dblLc.-tton o~ '(..
 

=- +K...?( l1 

.::. JoJ.v-uh_H·to::>C9J Xll 

"- Ji1.{_\f-U) 
L 

XU [ti c.os~J . 

A Je.t D~ /JD:ICII ~ oHCtrne.1/.SI ::/'5Ur) Dt-jl:(LS Q Lt1:JuuL PlD.+e. <15 1b cl'r\t-:nL 

Ui-th Cl VelDdt:J Db l-Om(s' 'the.. CL1:lII,je.J... ptcrte. is Movlnj wlih 0... I,j Llod t-J ot
in ihL dtJlu_-tiof) o~ ihe. Je.-t' 'the.. Jet- is de.i lu.-te.cL -!h':s10';jh CHI (JJ)JI?. 
oo{ l65 A-S5Llm1ns -the... plD.+e. 8mooih· +1n<1

i) fO:JlLf..- e.\Cl:sHtcL (')r) 1h.e... pto.-te. In the... dh.llil1l0 at )foOt)
 

ij) poLJdI ()1\ -the.. Je:r-) QIlo..
 

liD t-W c.lU1 C;j o~ -the. Jet·
 

~ Gilven dcrl-u.. 

01cvne.-11..'1 ot ihe... j It- ) d::.:j· 5'Cr'r) <. 0, O=l5'rn 

,.. 

VUflC.it--J ~ -the... Je..-l:- " If=- lDm/s
 

-Iuocit-j o~ -the.. Plo..+e. J u::. BrYJ!5
 

o 

AnJ1e ~ de.~llc.-\-I(\n 0i -the. Jd-.) ::. L€>5 

,', A1le. f'Y'\Dd.e. b~ -the.. 'tLto.-/;7IfE \fe.loclt~ o--t;- ihe.. oUt--lLt- 01 -!he... plD.+l'.., 

•6::.[e,~-l65 • 
o 
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-the.- jd- on ihe.. ptettt III -the.. dl"e..c..+!on oi thL 

e"'r",!£1+1 0 () ~ +'1..- = Jo..(V-u...]-UfCO.5tJ) 

~ loooXO.oD!.tyl-::f 12o-e/- lr+ C1>5 15°) 

= 11..5 D•33tJ 

iV WOJl( done.. b::J the.. Je...t- on ihe.... PLctlL P~':l1 hunnJ

=- ·h..x LL 

=- /150, 3SXB 

=- 10003·04 rJ-rn/s .. 

"..\ [0003, Olj 1J
,', P0/.JO\ U\ -the... jt.+ ;: looo =- 10 I(
 

u+ i.J.r "' kJoJ\7( dcnlC b'/ Je..+ {,5tL
iry f(~\dwo/ ~ ihe... Je..t ~ 0 P, 'if 
'J lnpu..-I:- K"N...-tiL I:rte:s'JJ ot je..+-/j(L
 

\150·3S;rn 

, I L 
2.. lJo.v) XV 

1150' 5Z,Xil 
~ 3 

_1 xu>ooxo.OOl..l4l.::J X. v 
.2.. 

l2..S0. M Xf! 
--------3

Lx IOODX 0, 004414 i<~~ 

=- O'J6y 

=- 56.l.( 'f. 

f()YLt tu.:me.tL on CL ;)cllie5 ~ :JIod~l1l LUJtVe...J- V{)..(l~ \ 

f-O::ll 0.. :nwkd LU1\\Ie..cL VON) -The... ~d\lb ~ -!he...... VOile. 0..+ ·,Ilkl:... ClnJ.. 

Dut..-ie..+ b dfb~e.:J\e.n1::- .md.. hence.. -\he... -tOf:tnt1o.l ,fe.[oC't+ies oh ihL .. :Mdia\ Vor,e 

l\t-- !nLe..t-- Dnd.. ouHe..t- Will nOt- be... e...ioo', CDnslde':)\ Q 5e.'Siit'S , :J\o.d..)al 

o.r:jUlo.:J\ .spee.d.. ..
 

Le..t
1<1'= «o.diu::> 0b kjheLI Cl..+ Ink+- o~ ihe... vaN.... 

In ..f1r (he... jt+- tJr 
'.JI.o+a-+.7nJ Cl-t 0... 

mourrkJ.. on i1.. whal o..S 
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o 
Rz.:: Qo...dlU5 0{ l...Uhu-l o±- ihe- oU+ld- ~ --/h~ VOf)/.·
 

r...t::: ArtJiJ.\o..'5\ 5Pe.d ~ -the. whe.u
 

-JhU) U I:: 1,..11<., o.n d- U2.::' 1JR.2

"1:hL \fe.lo t.~ +:rtiV!e-2, 0+- lnld


D.ncL oud-k~ 0~~ clmlJf'1 a.5
 

;,hol-.lf\ 1n .f~ .
 

l:he.- mo.5:' 1 tJlA-!Ul &r:JliKt1
 
Pe.~ 6tLOncl iC):n CJ.-- se.:'Jltes , 


6 - -- t ~().rIJlj)l:- Ot- 6 
.Jo.nUj :: mass 0U w-l0\ cCllY11nJ out

ijJOrn noJ'ile. Pt'Jl l'Juond.. 'If,
 

Q =- A:Jle.{t at
 
v I ::.- \ftll) c1 ~:j
 

lY1omtnh-lrn ~ (jlktt~
 5+::n1~l()J -!he.- I{ClJKS In -the --tDnJer,+-i aJ d l~-+io I) P(')l h eL 

0& 4Jll-k:rt fe:fl 5eLD ncl.. X t01Ylpllnu)-\:- otJ \lr ',1) -the.- -+a~u*\a.t 

d~.tC_+iJln ' 
<0 llA\f1 j( v'1J, C'.' Lornpone.n+- ~ \I( "11 -+OrrmiQ\ db.u±llll) 15 

\Ii CDS c;( =- \fIJI)
 

s"Mi liXill'j) morrl'-lfl:-u.rn ot 'Vo:k.:lt O--t-- ou+11.+ pe~ 5eC-.
 

::: ..Po.If t X co rnp or.e.n+-- D\ 1/1.. til if)L -+o.nrio..l cl'.:ner=tlol')
 

:: Ja.Vt x.[-v1.. tos~)
 

A Ie 0 
c 

It-- u.., ~ I 
IE--- vw, --71 

ftJ' 5t':l1\tj ~ :J1.od {o..! CU:jlveJ VOf11.S lY'iCl~+e.cl 
on 0- wnte' 

NO lJ) A{)JLJ,JD. on rna ntrrl:iJJrI pe.'}\ Mto () J.. ctl:. 1nle.J:-

:: momentum crt-- 11)I.d-?< I(o..d;u.s Qt- ',n le t-

b \n olfc> sIte. 

dt~eL+to0 . 
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momentum Pf-'Jl hLC1l()tt a+- ou+k t


=mommtum ~ outie.+ ')( l<.odiLlS 0'+
 

~ -Jll.l/tX 'VIJL?Z R.2

e.'Le.:'lttcl bj -H- h/cdt:ll on -the... \.JhtLl
 

at D.nJuta'Jt tYlarre.nt-Urn
l'=- Ro.:k 0t- c.hCt"J!

~omutt-ur() flC~ 5/CLOrJ. - ~:(\ol:c LIn:-l:1a.1 DnJUlA'JI 

flC':ll 6LL.Ond.J 

~ j ClVI -;.. Vw/ X 1<.[ - f:- JM, XVIJl- XR...J 

=- go.I11 [VW/?<RI-t-VkfLXe,J 

pe...:R Mwncl on "!he- I-0htlCl 

=- lll'Jl~LlL X 4n-flA::R velod+-j
 

~ TX!J
 

::: JClVI LVw, xR,t VWz-"R2] x: lJ
 

=- Sa.v! LVI.J/xRt,/-W + 'V"-/2XR2 XW]
 

V
::: Ja..vl [Vi,J/ ul t (.J.1- uJ (': Ul::: !,JR., ) Ll2.-ccI.JR2.) 

:Lt -\he- on:tle.- ~ ~Jf) +'J ~s OJ, obtUSf- ~lL -the.() l-JD'Jlt done... pen MC1lnd.. 

I.Jllt {, L ~1ve.f1 as ::: J a.v I [VIUl UI i VWLu.d 
':It -\he diSLhll~L is ~adiCtl Q+ ('lut-k+- / -fhe.n fJ=-90· and I-JOJlK done. 

btc.orne.5 0.5 :: ja.v, [VuJIUU 

~ ~ 3lCtdtal LLljlVe..cl VMti

'lhl'- Wlf.5II( dOrL pe.:l1 5LC1lrId- 011 -!he... WhlCd '\5 -!he... Olk1:fUt- oil 

ltt-ejlW5 -the- 1(\1+10.\ lIne-He e.nclIJ'j pe.':ll 5uontt 0) tl\e... Je-t- is 

\-k.nce... -the... e... ~{id entj ot -the- 5~5tem 1S Uf'Jlt5xd- ct5 

JINt [vwtU l ±VW2-LtJ
ll=

I(llle.+i C Ule.Jlj'j Yz- Lmro5 !5u-J X v/--

!iAu, [Vqu./.± VWL~ 1..LVWtLlI ± VW2-I..G.-] 
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II -!hOlL 15 1")0 Lob.) ~ e-n t':s13j WOU\ Wil-k~ ; s Moutnj OIftJl -!he- vones.) --the

tJ()~~ cl~nl1.- on -tht I-Jht.d ptn ,.6I'.Lond- r5 0. Iso e.~UJll +0 -the.. chan.! 111 K.tne+l c 

e-lIt"Jl:j:J 0) -!he... Jtt- f'e..~ f.,UOncl· He.llc.e.. J -/he.. /.Jo"j:: done- Pe.-n" !>U(){)d. on -!he.. 

I.JhtL.1 Is alSD J7\{e..n 05 

lJo:'lllC doll<?- pe~ nt.c.ond- dn -the.. klhe.e..1 

::: C.hCJnjl'. ~ /C... f- pe.~ MUlnd. 0b ihe.. Jd:
::. llll:+tQl (. ~ . Pt~ /)uond - +1110.) (. f pe.':rI MLOO~) ~ -!he... jeJ:

,,-I~ /y) VL ..L "" or 2-1 
\:-	 l - 2-" I vl- J 

JiJo~~ donI'.. pe."SI f.,u~ond on -!he.. Whn) 

'J.n;+la( K·f:- POl !>e-tI)()cl ~ -the..JI'.+ 

_ i	 Javf-Cv,'---V1.'-) 

~iJo..v}-;l. v/

vt--v}
v:'l

I 

:: II - ~~) 
( . 

-fOllC.e.. t't~ _bj (A Je-t- ~i l.UQ.it~ Oil an Lln0(jrr-)rr)t.+jJj c.a.1 mov:nJ 

CL\'NLd. Pli8-e.. LJhm Jd-- 5+jlliCe..s -f.oJ\J-rr+-toJ~ CAt- MIL 4' -the.. -l:lf j ; 

-f-iJ. 5h010S D.- Jt.+- o!J JuO:I01 5+:Jtlt.JnJ Q mOlr'iOJ LLl':l\VLd. Plcd-e.. LQlOo callUl 

VClne.) -l:Cl~e..n+lnll<j J a.t- onL i ii:-5 +ips. fts -lhe- j d- 5bil:-t5 -tOflJU"ltiOlt:j--' 

-the.. 105S 0t tntJ'j due.. -to ~mFo..Lt- o~ ihL jet-- kJ'dt be.. iit~o· 'In -th15 

LQ5e. QS Plct1e. Is (l"c,vin:)) -the.- VdoLitj Wi*, IvhlLI) je+ Db wo..tU\ .st-jlh:..LS 

is e..~L\o..l +0 -/hL ~tIo:t-7\.1~ veJoLif:-J t11hL Jtt- /vHh ~t:)f(cLt-- -to -he. Plii:!-lC· 

A),)(}	 £\5 -fue.- plc<k ls t¥1(}V\?:j 111 d'tl\t~tf)t- cH:~lI:L-t',(}n at -#1e. Jtt-.) -!he

,jItlo.We. vdJXjt~ D.+- inlet- /viiI be. e-~ua.l -to ihL l{e-d'~:l1 d-:~bt)le..nL~ 0b-the.22



velorJ~ at Jt-l:- Md..	 \it 10Liry 0\ -lh e. ploJe 

-the... Je.t- at--- Initt-·Ld- Vt ~ vtlOc.l+:j o~ 

-]he... Plo+e. (\flAm.) o:\:' IE- Ul +-VWL~Ll..t" \le.lDLl~ at 
Ii1nl.e.-t . 61 

(3 J 
Vrt =:. (:2.e.lD.+1ifl:.. \fe.locJr~ r1 JIt- OJ) cl .j l-' ~2.-

a~ lnut-·	 j~yflo..-k
 

.1-= I=l nJ It: b e.-H·.J) tJ'}) -thL dine.L-t-!O(] 0\ -the..- Jtt- Of)J...
 

dt~e.c:+l()1i rt\ motlOr) or -the... Pl().:k; 0.180 LCl.lte.!
 

3utcle._ b to.d.e... M.J lL . 

I'} ~ qf\~ Le. rn'l.,ie... ~ -jhe &t.lfrtllfe. \IdOLH) l'fl'i) kli-lh -the... 

d't.~tu::l-io () o~ mot-lOr, Cl.~ inlt-l:-- 0[::>0 catleLL v(J..nL 

IAn\JlL at- 'I/lk~-' 

v'kJIJVf,-=- -rhe t.ompone.n+':' o~ \IeJod+J B) je.r- 1n-the...VI) 

d:~eL+lIlr, 1 rno+i00 (.If)cl pe.JlPend"C()la~ -to -the dl:na.-tiof) 

1 mOt-IOIi 0) -the. Val\L ~e.5f a+111 e.~. 

Vkfl "'- I+-- is DJ70 KJ)()wn 0..:' \fl[odt:j i rvh1'" 
0-+- l/lte.t· ~
 

"f.f-J =- 2.+- ; 5 0160 (/101Jn 11.::' \ftlOcJtj
 

~ tlouJ 0+- .lnkt-·
 

t'\l -the. :,tt) Leavlnq	 LU'rIve cl 
-~ 'J ~ -r i l J e.+ ~:':t'Slt (tnj D... mov~r,j 

(D() vE.rac..if:::.j o{ je.t- vane. CIt- One.. iln -the. -tip: 

a+- 0 ll-l: let- 1 -the. vane' 

U2 "- ve.loL1~ 0t -the.. vane. 0.-1:- outlL{-·
 

V'I).. -=- Rd1J.t-tiJl:.. \fe.loLiI:-:j o-b -the... Jt..+ LtJ~
 

~ ':0 An~le.. mode... b-:j -the. ve.lo c.\+:j -1'1- klJl-lh -\he... dhne.c.-I:iiln 0) rY)otlon
 

Vane. o..+- out--Ltt-, 

If '::- AnJ le.. l\')Me.. bJ +he. 'JI.e.lo:t\fc. '1elOL'rtJ \[ YL uHh +he. &:i\u-i-llJr, 0\ lY10tlClr 

~ -the Vane.. * O(j-l le.+ llJ)J.. a.ISD Wlltd vane. Mt- at-- wHd· 

ViJl ) \it I "- Component.=, 1 -the.. ve.lod+1 ..r.1-) in ihe d bt('.Hiu() ~) rYlo+loli ~ I{£ 

and.. pe:npe.ndiLUlQ.ll -to ihe.. dble.c.+lDf) o! rflo1:ioo 0{ '-1M!'. It+ ()~ltt-. 23



LaI1e.Ll -th~ lieJoLi-l:1 

Vh =- \fllOLit.:j 0h 'blOW 0+ ouHd· 

'"(ne... +'SllanJle5 li6.D ancL 

0.1")cl ()u+le+' 

...-!-6J!CL e. V-C.:l\.k.d- b J -+h~ j!-t- In -!he.. &lI.e.c-l:tOl) ~ motIon· 

+x- = mO,OS ~ wo...-jn, &t:nKln.J pe.,. ML XL:Ln\-Ho..l \fe.!od+J w!-th I-Jhi~ J~t 

3-1:-.')1(1'-'<:' in -lh~ d.1:neL+inn o~ mo+ion - fino] 1/4oL1*:j ~ Je-t- 1n 1h~ 

dt:n~L+tOI/ ~ lYJotlol)] - <D 

in:tIa.1 velDcJ~ t....JHh I..J)-,id) je.+ ~1K..e...s -the.. \font ::-vl( 

Component-- ~ ih~.5 Ve...lorJ+:j in -the... dt~e.L+tOl) 0t mdt/on 

:::.VI'j LD S (II :c l '{Lui ~ l.\. t) 

51m\IIXS'~ -!he LDrYfDnenr- Of the ~tLCl.+ll1e \(eJ{)c..1t:~ 0"+- ollt-ld''- \n -the... dbte.d-10() 

0i motl1)n :::. -V',L c.o.syf 

=- -LUrtVIJ;j 

t Ve.. 5i.J' j ~ -taKe./) Q5 -the.. Cornponenl:- o~ \1''(1... in 1h~ d\:J\e.t:!-'[Dn 0 ~ moHo() 

lY\03S 0t kraitJ' 5t~lK!0 -the. Vo.ne... pe.'J1 1Ie.c.onJ... "- j at.!(I 

.sl1b5-\:l'h-*l~ all ihe. liD-Illes in e..iIJ.cttiOI) (JJ
 

+\\. ::- ja\{(\ [l"kJ,-Ll...,) - [-( Ul.1: IiiJJzJ]
 

"- Jo..vv, [Vw/i"VI-J2.J _® 

o i.s -t .... U,e... ' ·hU) ',5 Qn~ u' On IJ "-' MJle.. ~ 5hokJI) 1.. f! J 
'l.~ l3"-io') '"!he.. VUJ2--=-()) +he.n e.~Lla+tlllJ ® 

f¥...~ jo..V!'/ [VwJ 

"I.~ (3) :~ an 0b+~t lA"Jlt J --!he.. tl\f:'lle.,slon !O~ f'l-... lJ1 tI btCO fr\ e. 

___________...f_/l.._"'_J_Q.vvl [VtJ\ - V"-'2J
 24



L~Ll5 1n Jeno1Q.\ J +c I') kJ~it-kf\ a5 -Fc:· Jo:{", [Vwd_ v'Wl-] ~ 

kJO:"l\( dOni'.- pe-~ Auont:L On -!hi'.- vOJ1L b1 '!he...- Jd
~+()JI L~;< DiE>Wnu P~)1 /:.~C(){)J- 1n -the- "H:ltu-+lo () &ij ~jlt~ 

~ +~X Ll 

=- ,JD-IfYlVw,t VhJJJ<l.l 

. " lJCl~ I( clone- pt"ll ~LD{)d- Pt:'R lJJ/1 r We.3Jht- ~ i1u1 d :st:nl dflj f' en Mc.D ncl 

- "pOVr\ LYwd- V0l,~ rJ'D/S 
-
l-JeJJh'r 0b \luld 5f:j1idr:J/s N Is
 

J 0..h, (Vw ti- \lU .1-J xu
~	 e~m~

JxJ'(X'I V"/ 

'" 3- ['iwr±-Yi.J2-J xLl ~rn/,J 

kJO~( done.- Pt:J1 ~tc.oncl pt':lL unl t- ~ t1uid 5~kl~ pe-':fl hU(){)~1YJ1l5S 

JOVy, [V'-Wl 1-VuJ XiA Nm/s 

rno.~s ~ \lukl &t-':Jil't-:OJ l.5 ~rs 

JD-ify, [Vwd-"w.dxLl ( 
~	 W~ ~q 

J <1.1/Y,	 ''.) 

"'- (y'lJl ±- VW.2J XLl I\j(n!r~ 

t~ ~ je.-+i

:c UloJ\~done. pOl lle.c.ollcl On -!he.- Var),e. 

lnH:-IIl.\ /(' ~ P~)1 Mcond. r>iJ ihLJd-

J 0.1{YI (V1-.tJ( ± v'uJ ~ Ll. 

rn =- lY)o.£>s ~ -lhe. {It.l.ld peJl !>tLQfJ J- In 

VI:C	 lnlthl .fe.toLl+:j ~ jtt-

JaVr; (VWt ±VwJ XU-.. 
Il=- y., (Jo..v,)x Vt
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-fI)J1L~ e.:Le.~-kcl b 'j ~ JC-t- ~r hJQ-k~ 01\ Q 5e.J11e.S ~b vane.5'-

Lh~ -f(j,jlC~ t'/.L~'-ltd. bj ~ je..t- 0\ lJo.:1t-'1 Of) a.. slnt- rnovlnJ Plcttt

l Ulf),U, lYID.j be- ~LD.r (or) C.U.:lIiIe..d) 1s f)(lr f:J\D.C+rUlllJ iwslblt • %i5 We. 15 

Ol\~ 11 the..OJ1e..--l:-lwJ One..' 'In D.t-tuD-.l P:llO-c...+lu) 0.. LDjlJ~ numbO\ ~ Plo..-ks 

o.~t- rnoLlnM on the.. d~U1Il'){e.:'5ttf)LL (It Cl lJhe.d * {). iktd... dtst-ante. {ljJo.:lll:

o..~ Sf)own In -fi:J' '"(he.. jet- '1J+~lte..s ~ flct1:-~ DJlQ du..e.. +0 -Ik {O:l1Ce.. e..ll.e:).-1td.

b'j -+he. Je.t-- on -the. PLo:-1:e.; -ih~ IJhu.\ 5+u:lCt5 TY)(lvlnJ Mil -!he. L ncl PLok 

lYJourrKcl m -the. klhu.\ a.PfUl.':W> be.t0:Y.~ -the... je.t) C-Jh(ch C1.jo.ln. extJ\'\:5 the. 

{OJlC.Jc. r.Jn -the. Ll)cl Plerk, 1hU~ e..o..t.h PLD:te. UfPto..'M su.tte.SS'I\[(lj 10jl~ 1h1?

Ji?-l- cl.IicL -the.. JeJ- e.X-e..~i;5 h~:ltU on e..o.Ch PLCtte... 1:he. klhe.e.l 5t0.')\'\5 m()J 1()J 

o:l:- Q CO(')5t-ant- spw:l. 
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Le.-t V::c veJodt-:j 0b Jdl 

d .:- d I0Jne..-lell 1 j eJ-

Q =- 01055 - 5e.c±iona.1 Cl.~1'..11... oi Je...t
_ .li dl-
- 4 

Ll:;: ve-Lo dtj 0t vane... 

CASe- '1he.... lY\D..55 o! ~o..-ItJ\ Lomlr>J out-- {:)Om -the... noaiile... pe..."JI 

b D.lJ.JCJ..f' in COn+-ClLt- LA*, ihe.. f\Ltl-e5) "-'lhe.n nIL 7nc flD.K5 a.~e... 

HenLe- rro..ss ob UJo..1t" pe.:J\ !.leLond.. 5t-J1ktn
4 

-the. sej1le.s of 

?rl;:,Cl -th"- Je-t- 51;:JllJ::.L::> ihe- flCl.+e... w\1h fA ve.todtJ ~LV-u..) 

A~tt:l1 '5t-?Jt7K:n~ -the.... Je.t- rrx>Ve5 -tonJUl+ial -ttl -thL Plcde... Mel he-nu 1h e... 

vetoLi*1 cernpone.nr m -the... d\;neL-tIOf) o~ JY1otlOf) ~ PlD±e.. ~5 e.fl..lOJ +0 ;iejJo . 

. " '1he.... iD~Le... e..(.O\M b~ the. je.t- In -the... db1LL+1on 0t fY1o~lo" ot PIcrl-e" 
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