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0t (ExB - (EeMF  F(F(Ex8)) ) Fo (2329
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hipdicsc i) -

-5 & :‘) -7
p=L - NExD  onde g T (238.1)

< ED

Egqs. (233.1) & (238.3) 3

) 'é"* E‘;) / |
\

C (ERB) % v 2\E (ExBY-(ExB) )=O

EB (ce)* B
grat - (E.3)°
——————
A\ Sin‘O
b N\ ERsin'©@ - (E*®) N * EB =0 : eq 2°¢ gaco pr 2}
] <ol N E R —~ (EA B¥)° - 4(eBysios = A>O
Ve g':clu A - Ez'* E)zl + 23" (1. - 2sin*0)
= -y + 2¢cos%© = Cos 20
> Efv % - 2% = (e 8*)" > o ! (238.2)
Eq. (238.2) © indice que ¢ possivel escolhen RefF W
tc€ que velocidade & REF w' (ol REF w =
nesse ceso, REF W' ¢ lcﬁ Cue f—:'.d E’;’ !
Obs. o)) 'lncgjaio'nia panlu'c-aec‘_ \fe‘_i;c. P 126, JacWson .
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Cps dclc lhes, \/e‘{;& Sec. 13,2, Goéds'le.in. 1% e )

MMMML&@M ™m c.nnac.lczdcs pPon
mofcs, c‘:[;. mola W -« d;‘_gig;:ﬂ;ig. g_x_;lng PQQ;L'SHQQ';
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‘\ _‘2' fan nnall T-M‘ﬂ i s o e e A ‘1 o b W ‘E“O-"\G "
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Qi-s Qi Qiay
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sisl eme discaeln
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F i

D
i

a0

Ry
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. e
S
e
- .

considenando Q;mi-l-. N0, o= 0O vm}{ica-§e que

L = IZla.Li = Jrr)xf 5 Lc% an%;’ N . —
condinuo
onde (232.2)
FARE w (AN . Y/c)Q\z . densidcde de
2/ \ot/ 2z \ox /

Lleancnaiena tilibra |
I e)



nesSe  Caso b QL (L) —~ Q(x.-L')

m/c. —> . : devsidcde

de  Messc

/

Y : wmodulo de joun&

nodan i*-{(dxfz.c)t(?)

_cg._s.p;amﬁ#c_cm_sidenm sislema 1-D (dismaio) desanido pelcs

Coondenadas %t’.\r\(’ng_@i zedes  Guqz,

.C'?l\]':

o._aenenalizacao pPL_CGSO ) =>+D pode Son obdida

Vi, aS idcﬂlt‘lﬂmf}o'cs x

L= % ou (at— x)

Qi(e) — Pxt)  : cewpo escalan

:':lc ) —> i Bx L)

(240.3)

onde (ccsoamce) 4 - J(fé.c)xﬁ.até.x.t)

. devnsidade de

Leanengiena
@] Q

Al¢ en disso, a aeao (224.1) assowme {-on.mc_

Y00 2
S = ( dx (:JL L (240.2)
J )
- 0o
e | -l s e o
89 - SJ(dde d =0 (240.3)
A c ca
Q5= ¢(x.t) o po\n-iin (240.3)
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Y, .

_5_13' g._dni_h_tj__{.‘.a_ﬂ_g_l_% quo_c.am_pn_&s::a_@a_qu_Canﬂﬁ.ipoiﬂ____e e
exdnacan acco 9
CoNnsi CIED:D !cQ[]‘IQQQ—Q . Q{x £ty = A 3 RS

lgo. que. F(x=too, t) : 3 (K t=14)

* J(x, t=t)" 0

L, .{ = .’[(doiae?, Jx@Bo 4 Olaxg; Lo + 23, x,h)

L S = Slxl

nesse caso, 89 pode  son de.-lenmlnc.c)o via,

S - L S x 4 t )___
dol O0f 0% (o) 9% d(oeB) 9%/
T Ox 3 O f
—_—

coe/0f N3 o d (of 3)
\o (ox8) / Jx Vo (ox8) /

= 0, pois F(x>to0 t)=0

P [o% [=) 1 \ m Yoos que

ds '-(dxdt./gi —cJ/d_n{ \ -9 [ o \\7(&.{:)
da. J \o¢  ox No(ox#)/ Ot \g@ed)/) /

como  3:3(x.t) ¢ anhitncaie, a condicgs dS/dat = O

b of . 9 [ of \ -9 [ of =0 : (241.3)
06 ox \a(ody /) or\y o/

Eq. de  lecancnae
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) e —> _e_;__E_q___Lj_%%.‘t) H C?lu‘ -
% ot or* XM

L g (2430 = df - /od N\ :-o (242.3)

o " No(ou®)/

nolan : Eqs. (240.2) e (242.3) podewn sen %tno.ani:u:dcs

pL_caso sisiewna Jdesanilo campos

Ferian o b2 2 oo §

5 = (d%‘\dt 4= fd‘::.i
) J

0nd & d - dfdd,(‘)fuéﬁ.x“lb)

e of - c)ju.( o4 \} 20 il .00 (242.2)
oP: 0 (o poe 0,32,
~ LGS0 ‘nm*icuem : Campo CH,
NESSe  CGSO - B ) — AMR.A)
t)/u_ dd =% f)lu.Aq
Lewnbnon : dix = Q(xo W xE wd) déy . (del A) d4 = d%
D x° x¥ n* %) ——

=\ Y] lmns-g. Lonm-lz

pnopnics  (vele pa. 202)
I 1 d o L] U -

Cowmo d‘.'x & invo.nianle sob :b:.;aﬂc{. Lnngnlz

| > nr;a-o b MR w n " e Se

wm ca

2 ccsos ' minon a

densidade de  deancnaicna tilibra]
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(\)_ausencic {o\-\lc.s u-lmms.

nesse  Casd, & anaeo%ic. e/ sislema pm‘rcu@:s, e.g. Ec{ (239.2)

Ly / ~ {'em-no de e\nenéia cinc:Jicc: ~ (d}udﬂ )1 — (d}uA“)z

| e nbnan - Eq (2n2) « FHP ddAP - OPFA®

e Eo‘s. (234.)) = FoP ?g{s s ‘Zlgg E iY‘\VQﬁ{GV‘I’lC_S

P Fol!l'B -2 (E% B?) Sob 4nans-‘( Lone.n-lz

e.‘ﬂ'lne.-lCn'lO: s$ob  invensad e.spac.ica (Pmidcdt)_"ﬂemos que

Eq(742) * E—=-F o B —=+B

- oo invensco FP Fggp = ‘F"ZPF.ep . pseudocscaec\n
cspacicl F=E F«p - + F=f Fg{s + esceCan
L 4 « Y Fq? i escalen Sob ‘lnc'ns-[ Lanevde 2

W invensao cspacicQ

Venig\'a:.-se. que (ve;gc. coaixp) ¢

d = - Fp e (243.3)
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(i @ -’I‘o\nles c:atlennas.
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nesse caso, £ ~ J*= (cp,T)

Vien0sS que., P/ ‘p&nJ{Cue-a c.c.nne%c.dc Sob cawmpo EW,

Lo ORKe & Fo (97580 tilibra




_anenle, g.nQ.QQe;c, cl iisle.mg_paalf_c_uﬁﬁ_i-

Ly f = JuA*

Vm'.{:ca-sa que(veje chaixo) 4 = -1 FgA* (244.1)
(a8

L~ Fc;s. (243.3) e (244.3) :

L+ -V FEpfIP o v 30 At ;. densidade de lesncngienc
i T @) @)

ccmpo EH (244.2)

pnénima e-lapa: chL-lmm\nm eqgs. de movimenlo =4 A"’,

como FuuFPuf Qu\CIun‘F‘N’FPD
- 07 0
=g gos (Q7AT- OTAN) (IMA” - OV AR)
s + - ausane (OPAY - QAN (JFAY - QUAPM) -\ 5, A¥
ww 90O 0 e
Cq. de Lcancn%& C)i - C)P/_aié_- \ = 0 (244.3)
(242.2) - OA™ N o (orAn) /
cowmnp r).‘{ = -1 \Tg.
oAt <
e of = -\ _aprave( $s* SaT FPAY o Safg NEPR
= — Q) ) T 1
o (0P AM) 16T

> Srrs”%o{u Sl Sp"’%a”‘ ikl )

= = A /qu.F.%u.; EJ'LD - %fagqu F}*U F ap» Qao F)W’ - Gunaqpy FM{)
~ \ 0/ Ul o' (@] [4) [« )l
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= - ( FPg_t. . Fd? + Ff\o{_' FdP_)-_.-

16" \
< -1 Faw =t Fup (245.1.0)
At <t
Ly Eq. (244.3) : L of Fle.-a =~V Jau 2 Eqo(233.)) ¢ (%)
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{onme c.o_\z_on;c.w!a cgs. de Hexwel

noo - homo%&nms \

\

ﬁo‘la.n LRy S Co:._{ic.io.wlee Lcanaﬂo:c\na. (244.2) OW.

. A - .
s c H ¢ enecs : nao  sco  dwivades

Ce pom-ln'n de (244.2) ; e vobnan quc- eqgs. enea si'

contides na c)c-{imc,c'o P (vefe pg. 2)8) e podewm Son

escnites cowo ({onmc: C.ovanianlc)

~
Oy FdF ) : Eq_ (234.2) : nolen : 4 cquacoes :

ow (vele pa. 245.3)
\) IO -

dufee + Opfra + Oxfup = 0 ; «p €= o023 (245.1)
noJcan: 4- r)ix!m&enlt C+)
Ly v %3y - \ adc)ﬁl’:dp A W 1 T adapfwga\j = 0
c 4w 8
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*Vamos denivon Eq. (245.3) o Pcmlin Eq. (214.2)

tlsa’?dp = | Od/e&‘”‘u an\ = O
7 N Vi

Se ;5‘0 : c)n:?Fdo 2 I c).e(é.dofm F;gu)=

(4

( C);F'Z'b" D\EE_Z +

-

92 Fay - Dz Fia + Jafiz - O3 Fzs)

-~ R Y
= - ved = ~Fa =-R=2

= Oy Vex + O2Fay v+ Ozfaz * O

and@aoo p! ]ﬂ. 1.2.3  — Eq. (245.4) !

ode  Sen c.scm'-‘a como

]
c
T

OUAP- OFA%) (OMAY- 9UAR) - 1 Ju At

=+ (E*>®%) -pd L JA
ek €
= 4 [ (-3¢ -t 0 R) - (FxRY) -pd « LT.A
gw \ = T L
(245.?)
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Ex.: densidedes cone icne e egs. de mo\l;mef\-]o

( \)'LJ'G. Sec. 3.9, Danvt)

(M) Covnpo eace @en necl,

d =

L (9 Oud O - m @) A Fqa) (245.%)

eq. de lecanecvnae (242.2),
L3 U U

of ol \ - 0
0 0 (dup) /

Comeo CJ-{ = "'_’mté e di =

| (0% dud + o’ 0.8)
2 N d [8) 7

0F C (04 8)

b g%¥ udu g v g0 o (dourwmi)d-o (245.5)

L eq. de Weein- Gondon

Vm'\-{;ic.c.-se. que (exenci cio)

R P S - - = | %oc'c.)o(ﬁ : L OLp -

o)  © 8(ep) °© &

densideade momr.n-lo Cc 0 nuc.c.meﬂie,

conjvaeado (253.2)
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'S

2r® v (T8)°0 m‘QS") : _densidede de

Hewmillonicne
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() Ccm?o de Dinac,

I s L‘J’f’*a,m" t m 7Y (245.5)

onde 7111'* (7L.I )L'& ?ba )I:G) 3 ‘}d= %(R.L) ‘;‘ +J‘C°:.

fo’ 6 _'(323'1 (8] \ rl"- Bd.‘—./o QIC\
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| izm.} | kQ’c o)

€qs. de ,{agnan%e (242.2),

o0f - ovfod  N.o o oF [/ od \ - o0

o4, SYIAY. TR N oSedsy 7

4
Como d = ¢ 7":: f:; rﬁlﬂ_c)!u‘/'? 4 m‘)’u :P ‘j'lr;

e of 5 1OVl o w CSudy
¥
Jd . m‘rz’::f:z» e od z L)Lif:_&rgx
r)?l’x C)(,r)u?"x)

Lo ([€°C¥0uF) s ()0 = (((%us w)d -0

L, m(%*ﬂ); ‘L.(L)U‘}"‘foﬁ'u)>=o -~ _z'c)u?f”-vn‘;"=o

(245.6)
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- tevisones  de 4cnsao <canNoNnico e Simal_mco,.

_.Ld_ﬁj_&_f_d_aimmm.mn_as_ejj_s_&_c_onsenvaca'o de enenaia (60.4),

mDmenlos Oineon (63.3) e Qhauem (66.3) no

Eon.rnméismo L&.g neaicno .

Jipﬁia}&.#ﬂﬂ_é,_c}gd&) lst,

£ ndo depe.wndc expli cilewenls da POsiCGo e do {ampo

- sisdewme iwnuanianla sob 4nans€aqoés espacicl e

te mponce (Velce abeine) 5 mowenlo Civean e

enm%ia. 'lgﬂlGQ. sGo _cownsenvedos

no'\m 5

§d = Bod o g @i+ of Qv (OpBi)
CJ)‘U C);é" C)(Cau-’él)

.-

Eq. de T Y oufod Ncowdiy 4 _of c)“u(afigfe)

/ 7
Laancwa)e. (242.2) \C)(f)/-gét'»)} d(d}& ﬁ)

C)}u/ c)-’{ (Jud:’.\\ = c)v£ = Su'uc);u.f
O (op i)

T . . EL AN (246.1)
C)(C)}A-Qsc.) - /
s T8

covaw 19 v PP 1% = of" &3 (Dud:) - abf?$,> 7
9] Q @)
c)(dg‘ﬁ:‘)
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Lo 1P e od (9% ge) - 8‘*?.{ . lenson de (247.3)
0 (Qa B:) {ensad Cenbnico
nolan : Eq.(246.%) — =& SGJiS{cz vma Qei Je covnSenvacgco , Pois
DuT¥F = © (247.2)
oW , em {om«na l‘ﬂ“&%nca, __Eq. (€4.2)
(fn 0oT%® « 1 g (dh To « - [d% TP £ . [ TP (nids)
A « dt JV Jv Js
Ly 1+ d (C)an. TDP = - L TP (nids) Companan (247.3)
< ot
ot J, Js Eq. (¢4.2) "

L

—pnoxima e.lcpa +_considenan T pL_caso EW ;

discussed e duos e_~|¢:pc:s.

(i) _auséencic de 'FOn'lE.S

NeSsSe  caso A5 = A (JPF“F b Eq. (243.3)
Jenm

e A . 0L (2P - ooP/
9 (Ju A)

= guy OF  (QFAY) - of 4
Q (@)
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Eq.‘ (245.5.0) i e \-‘-\f___l
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Y- yzm F}.-.\
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an O 7 @) e
((tilibra))




ad. e p !

s pnﬁx'rma G_"a?c_: de(l.'nin 'I_g._j:LS_On aiméinico w.n.-l. d."‘Fl

0 po.n‘hn de ¢ e que pnesewe G
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S FXP
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0 ~
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N— 0q; aQ; i CQnoniccmen-{e
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