Q& g‘anc‘ncici S 0O -iNenCiCis,

\Qc-(\s r Cep. V\0, Hanion
Ceo A /(cu(),or\
v J

Cen 7. Sawmon
v </

Sees. - 42 Fcl’lm

icdeia s C)e,le/\\mimcn 0 €C2‘uiVCQ&nJL de 2% ge.’ de r\)m)-lon

D/ _Nne (ene\nc:icﬁ NGO -inencic @

fonvnelisemno ih-{Qf\C.SSC,v\-(e p/ _desnicco

(i movlmev\-\o pNdximo ¢ S(_)P@n-g‘icit’. de Tenne |

(i) €ConEOs n{gudos
@

wnicicl s velocidede Qwauécm (@Y, dedches, velc Sec. 115, Ucnion)

Consaidecn \;\CA/\'\CFUQQ *no;\')elo'mc : cinculo Neio 2

L
>
|
v

/ @,\ .
D aV (77.3)

\‘\ '\1;/

no%om: G \/e.QOCic)cc)L \/:l(]i de POAJ(CUQC poc)c sen e.smiic

CoWo

V:Rde : Re : Yw (77.2)

dt

Cowmo Q-»ﬂsm& -> Vi Nwsind

(tilibra




Aoton c)c,E;nmc)o 3 velon ve@ocideqe Qnau@r/\ comno

indiccdo  mne F\'(c\-). (77.9) . lewos que Eq (77.2) pode

Sen &Scm-lc Coyn0

= Sxn (78.3)

-2
-

Obhs . 0% \/elcme.s pos\'cc'o A Jelocidede V. '(OQCC e,

Covnpo cOclnico E scu velones po&oncs CnQ‘UCV\lo

ne velones veClocidede cvnau on w

-3 -

womendo enaulon & Compo Waanddico

Sco \&J(zme,s GYiCiS O pseudouelones .

Velon cxicl pmmcmc dc{.‘m‘c_,c'u \ \/gion Cu\\)'o Seﬂl(do g degir\ic)o

aincvés de  Uvne CONVENCCU

R/ _C F((o) (77.4) Q Senli(‘_)o e CS {ot e.sco”mdo vie @

"negne dec vncu dineide 7

RL dedelhes C)a‘(eneﬂc;c:c eﬂ.lna \/clmnes poecn e cxicl , \/C.\l"c.

oo, 781
P .

Eaq. (78.4) : O« p/ movime,ﬂlo Cinco Cen |

Ceso aencl  ConsiQenan F\-% (77.\) Como Owmec salucc,c’o

(hslcwi("\nec: L;SlO o, \/C’Q(dc 0/ \‘nslcwle L ;

1esse CcsO . ‘le,mos G‘UC,‘.

dé’=deﬁ AR s inSJtcn-loneo e DOICCCZ)

L\

RV

|
\ l'\\jde/ \

\/// # \

ﬁf do -y dR| (78.1)

7] e ST

‘{ﬂc\zioin(c/dc | //

Pq\iifcuﬁc V

<o

(tilibra]




Considencacoes gencis Sobae lr\cv\s lononacpes de Coo ndencdcs,

(1) nojcaqcb
‘Jrnqvws\‘(onmaqo‘o Oinean de coondencdes

pjth A= (A Nz, 03) —> f—{’ = (s, Nz, . A/2) lee que

nE= ar (78.2)
o ﬂ@@agab a\r\lne nNa e ﬁ.gs o dede Pon

_ 3

Ay e 2 Aengﬂ.,rs = /—\gz\rsflgs (78.3)

»

A - ch Nniz Or\loG\OV\C@
O

e é&mcmlos mel niZ

que desweve a Jncms(c)r\mrqzb de coondencdcs.

Eca.(78.2) ¢ (382) JA UG (R (R Aags Aac Naflc = S\rsv g p
L Eo.(78.72)
Ly Aa{{‘;Ao{‘r 2 5(5(‘
e BA D g RK
(79.4)

L
ow /\lr'nL ANae = %gw

- . \
C)c_gimx'c_(co mclmz onlo(q)(wxce-

colan: ARY =1 = Jder (A-A*Y) = deb A debAY - (Jr ANT ey

Lsdﬂ—tﬁ\:tk

1 72 clcsses e -lﬂcns ‘( Onloaonci%:

= v\ nolc\c',o’cs ﬂ()'\cc.oi',? (‘Dno'\pr\‘-cs

>‘)

- C) e_JL

n -
-deb A= -y ﬁt{etxco iNnVensco

cspacice. " impr\o’pmcs

tilibra




evn dedelhes s Considenan \/c.Jtor'\ oA sob ‘kncrx'%g\ caonclexnedes ((\O—(Gc&:\;

ducs poasibi Cidedes s

A

N
(A e's N
R Nzt - 7 & } { :
\ AN A7) T tnensd. Desswle =
\ - LN =~ U
\// / ‘: \/r\'
n—’Z\ /l e
N ~
N . € ‘-\/eJxon —gixo

)
|
Ny _
REE -lncns (()nmc(‘)o

R

nesse ceso. bo (7823 Nl = Auz(s ﬂ,{s

ﬁ ,t_ C.O\(*m\t)n\ne\n-lc. now ﬂ\-l. PEF O
[ Al A My QEF O‘
Comn + Nensoanes (bese) REE O » éa.éz. ea
) 5 W REE O & s P— que :
— ~ i A

(™ tz

. i -mens-‘(‘ al\\/c =

/<9 / PEF (‘;‘\xo

W CA,A \/e.lOr\ ‘lf\ChS -{onmcao

o

Nesse cos0, Eq. (383N 2 Nla = Adg& ﬂ,{\s

i I comp. @ wal YefFo

-
L " fL/ \ u

o
nNesse ccso, G mc-lmz /\ T‘)oc)c_ Sen ‘vislc COoMe (N opmc)on

Lncnsl, 2 een B
Gue NCWNS ‘onmc: N ew L -

Obs.: vewos considencn gRencs -‘mcms-\(onmcc'oév cl(\/CS ' [tlilbl’d




B ] s ]
Ly De(am‘qfc velon Obsalo gonmcdo poa > com'poﬂcnics que Se

n

{nensfonmem come (283) sob loensl b A, (#3.5)

(2) invensco csprcac-ﬁ (pmfr)cc)e)

-Jmcm{ d&smelc + ﬂolac,cb = -annslf CQ(\-l(munc :

s \esse CCso A.LI(5=~S,2(L O_('L Az-1 -> C)c_)c /\‘--S;

Ode (c&o. J(emos doucs clesses de \/eJones C)(Sl\'nlcs sab

inVensco es panQ !

(A \/&‘\On T\DOQCJ\ = C)c.(“\wicl,c'o (79.9) ;

o pcml\'q)@-n. Sob inveniCo cspacicez

(79.¢)

- -

() \/don cxicl ow pscoc)ovalon : obd\&«(o -'(OAMCdo Qon 3 COm‘poneV\JcS

que e Jr\c\r\s gonvﬂcm cOMO

Na = (det N Ad?ﬂp (73.7)

Sob "ﬂc‘/\S(‘\. H 75\ }

e pmli(;uéc/\, Sob inveasco aepaocé 5

)

Va = (ded A A.u} VIS NN éa? \/1(5 = Vo
(#9.9)

ou N == (ilibra)




T B

\/e/\}g\c_c—sa que cxicl % POQCJ\ = Po@m
pon % pchn = oxic? (79.9)
Gxicld « cxicl =cxicl

tilibra




@

no mslcnle L . c lnﬂeio’mc de pc/\lfwﬂc

(onsidencndo que

~ nnco de cnculo de, -le.\mos gue :

-y

Jdi - dB x L (7Z3.\)

be TR - JB A s OxA : Eq (38.3)
Jdt Jt

0hs. (\6. (78.4) exexnp@o de Owma nolo\clc'u in—'ﬂmles&mcﬁ, de

Om onavlo do wal cixo W

Considenon: 7 noic\c,o'es m‘(-\m{e,s.'mcks SuCessives

o nolecco 4 doy o MU nolocco ¥ doz ., A%
IS »
w.o.l. eixo N wal eixo 02
- -9 S - - - - "
Yo mos que: Ay = v da = L 4 desxn N (‘J@s = doy O
N Eq.(?‘i.ﬂ
/

- - s L - = -y - ~
Lz = Ny dny = Ny o« C)ezﬂﬂ&; dOz = J0z O

Ly flg - (r—L’+ Gsxr\,\ A C)@z*/ﬂ*d@xXﬂ/

->

T ¢ (dé’kkdé’zyxf{ *O/d :2)

~

=dg - no{cc,cb \‘n‘(\'mie,siw‘scé dg - Some (\/e{omcé)

JO4 e Jdoz

de doucs i ’

- - - - -
nnlcx/\: d@ : 963+ dBe - JOz + dB, L@ ﬂolc\goc'? (n{m(esimc:‘s

CO\"(\UJQ‘(\O 3

+ 7 ﬂo‘c&.oﬂcs W\Cfm‘lc% Que, e aean\ nco Comu-{cm !

(tilibra

—p/ detelhes nolcgoés gﬂ£milesamccs. Vele Pa, 79.4




- Sobane oS nolc.c;o'c_s in(\m&lcS(mcig

(s dedalhes | Velc Sec. 7. Feled)

ideic ded enrinan novc;menla dés L ie O vVaniacge ..le_mponcﬁ
Ji
do venson €. =423 + vele Eq. (81.32),
A N ~
Considencn: iy = & s Jenson € no '\v‘\S'lQV\-le ¥,
e @A;(t*c)hﬁ-— é;%dé‘,; :\/e_\i)c
Fiey, (33.4))
g
Cowna , QI imslcr\le { i éé\) : %\\“ (79.2)
L f(Ledi) - @i (redt) = ec.ei v Zéi-dé&; v déei-dei = A
1

A
L ewn 0ndewvn (de) | Jte_mos Q‘u&‘-

1 Zé;‘c)g,; =R W é,wc)?_;fo 0 - e (’-l dei (79.3)

Considencn .

- l ”
expenscu Velan dei

;\I) \\)
3=3 .
A na 5GSe ei ~ 1=1,27
J T
(12.4)
exn DALNCIQIO, 4 Coa{icicm(e.s \-
noten - Eu-dé. = lCJQd 6»@@3 = dOiu
J
S«
~ ~
o  dQ:y = dec e (#9.5)




79.2

‘Ea‘s (#2.3) ¢ (79.5) > dQi=-0 -» cpencs 6 COG«(\'_C.\'QV\leS

d Q\*\\; ncu - no Pos.

d(Ea.(79.2)):

Jéi- ey v 6idég -0 ExF8S), dQig--dQ4c
(79.6)
LS apev\c.s 3 Coni\icienles cndepﬁv\c}c_nlas‘»
e inlmaasc—nle dc(\mm:
Q2 = Q> d2x = Q0 A0y = d0=2 (79.7)
L~ Ec\\ (79.4)
déy - dQl'lé'L % C)Qs'béb = C)QS@A’L - dﬂzé'b
A€ - dQeiés » dQ23€s = dQes - dQsé, (79.9)
dea = dOav ey v Qa2 €z = JQs e, - dQyea
q?_(\n\m‘)o:
! 3
da - 2 dQ.e: (79.9)
TR
\/C/\igic.c—se_ cue G Eq. (712.¢) pode sen C’_SCJ\ilc COWMO
Jé. - Jda « e; (72.10)
Ly dé: = dﬂ % éi = (:;x g,a : Ec.\.(g&?)

di Ji

-2

=S velocidede CV‘CC\)UQCJ\ GWS'lthamac 1

tilibra




- soDne o Eq. (F32.9):

ﬂoiacgb in(aml&s‘.imcﬁ dﬂ = Sowe Qde ﬂo*aqoév Ch‘(iv\ilasimcis

n \
) O\-l. Cixos €

% lﬂOJ(QQGb (n‘c\-mlcs;w\oz C)E:Ll (,_)(\.l. eixa éx"

Nesse  cesar  JQys C)Qséi

~ Yy n
0tz — a3

v
| dh ™~ - A des
Y

_ -7 62 (73.11)

o~

F{g.(??&.&l\ =~ dé\: O = dﬁ\xés

déz = C)Qsés = dds x €4

Al = = il 8o s A0, E=

tilibra))




- Sisleme Ae coondencdes 8(/’\0(\1('.3,

Ret 0+ wi-%a-Ka ¢ {\‘xo. inencicl

PEF O + Xu-X2-X=2 :%.‘ncnja. Nco -inencic?

\ (80.1)
‘//
X'—\ //
ConSigencn : A= /_-i(t): \/QlOr\ o.n\a.'lndmo3
- De‘(imc,c"o:
(AR denivede -lempnan_ A wol rer o {ixo
Jt );
(80.2)
/(‘J—A\ 5 w w n 0 Rer O C\\'ncr\le.
Ldt Ja O
(no—lclincﬂ
@]
L Q. Quwl o aelocen enlne as ducs Qlucv\j\‘dcdes acivnc *
se ¢;: Jensones REF O (a)mm-lz, J&mos Qque:
oy —5 A
A Z_ AiC\ = /\‘Q. (803\
V=
Ls {dAY = Z N Qois e (:ixos w.ol. JEF O
Lot/ i

|

tilibra




pon OUL“\O QCC)O:

[dRN . D Aves + Aidés (g1.1)

\dt /¢ ‘ Jt

ComO déi - (-:) % éi : Eq. (38 \) ¢ f\i—* éc : (%\.ﬂ
gt

e 3 Aidh . 3 A 2 ] Dx (Al - Sx 2 AR
\ dt A v

L g8l [JRN - [aRN s Sx A (813)
Lot o Lot )

* nelecco ev\lne. denveOcs \lemr‘aor\(u% \/e(om /§\ /-\(b) w.a.l.

Refs. Lfixo e rm
' @)

nolan: Eq (81.3) p/ acelenccco CY‘E\)UQC/\‘

[dSN . /) - 3 (8L4)
Kdt}{ KC){« /o

Considencn: REFE O q;ﬂCﬂlC'- W\ovimemlo de -lnons Cecco e

ﬂOJtC\C'CEJ w._n.d Per O -‘CixO:

. /4
N —~——& 7°
', = (81.5)

/
velon @ 3 wvelon cu ow P_(o on no YEFE Q 5(ncnle\-

tilibra|




R/ plo P \ {ewos que - A (—27»;13
T 2 [ AN IS EA\
(ot Jo Qoe /e (o e

AN

-
gy <2 0

/‘)&“f\ni(’.‘cb H

-7

Te = Jdat) : velocidede ple(Cuec em © wndl REF O Lixo
Lot J¢

C;'n., = /dfi\ ¥ " " v v LEeF O qar\cn—‘a
Lot /Ja @

Q/ﬁ =<d€i\ . velocidede de -anﬁch.c‘cb LEE D é{ncn-lc

{

° ) w.n.l. ReEr 0 flixo

L 34‘- \7* 3n L D% (82.3)

s

velocidede casocicde O nolagc'u

do Re¥ O ,Q\'\nc\nja_‘-
J

- Dndxiwne &-{cpaz FJ&J(enm\\nc.C,c‘o de {onmc: g 2% Cei Oc t\)tu.)-(or}

o REet O e no-lcqcb;

R/ LPEF o ?ix,o. lewos que:

-7

F- vacg - m(dd:c\ (82.2)

\ot /¢

onde i wessSe de pcm-l(cU Ce [téﬁbrﬁ




Eq (82.3) /d\i\ = /r)_i\ */C)in.\ +S%K+Sx/da\
(oe /s Lot (ot /s ot /g
(83.%)
: Vele Ec. (BL.4)
d 19
ideices  escnesen /dk—ﬁze\ Lvn -te/\mo% de /[d\
K dr }Q de/m
T\O‘\C\f\l
R DA LA L D% Te = Oa + DxTa
Jt /(- kf)‘; )r»
Eq(B1.3) L acelenccco de
Do\f\JiCu@c vo REE O O\inc\'\lc
' @)
. - N - S —_~ = - - - S -
() G x () = o % //an\ % wxf\.\ = DOx T ¥ wx(\ xr\,\,
ot J¢ \Ldt/a )
o (83.2)
(53 “Deliyaiccs 3 /(‘)U\ z \—Q$£
) ot /g
Eqs. (B3.)) e (83.2) -> Eq.(827) pode sen ascmlc cowo -
E s m/dﬁl\
kc)t /s:
: niRE \d’n L x4 20 % Ta S*(\CS*R\>
nodan . q‘ucwlsdcdcs Gasocicoes co
REF O aincnle
@)
(83.3)
O ch( = W\C—fm '-ﬂo-lam -(onmc Siwmi Cen
Eg. (82.2)

onde o -‘(ongc e_-(eja\/c \:/c;( cssuyne o -‘(bnmc [tifibfdl



>

> ~ ’ 7 g - - =2
ﬂgc = F - R -wmxn -mox(G*n) - 2w x Ja

2

~

mov&mev\lo tenmos noo - iaeacicis (%)

ReE 0 C\\'r\c:ﬂle. ow (oncg:c "gic,‘lic\'cs"

wnl REF O (84.1)
fixo

E s {OﬂC_C ﬂ@.SU@icnlt W N 1 Rer O -(;ixo

W

£q.(83.2): 2% lei e Me,wloh el RiE ncu-inencic¥ .

noton: p/_PNnesenven G (mmc (822) no REF wnco-ineccl,
\

e’ ﬂQCCSSdAiO ir\s\noOuzm 0s 4’<:nmos ()

- Sobae &8 {or\c,c% qlf\'cl(c\'as (DI

-
- Go = -\"(\(:J* (S xn) FOmCTc Ce;(\ln\’{utac (R4.2)
g = \
noxw\: ~ / \\Uxo i‘ﬁS‘lc‘(\lonto
- -
/_‘ _ i de_notecy

~

=% -~ -
\;-Q)X(w%f\,)

!
‘l’nc\\)ilom’c % /
(\DO\/\l-’CA)()_C /"“' ’ r":' (945)

]

/

/

O

-
-

7= -
Se W l’-l n =% ¢ = mu)zn $ Compo\mm \:c.‘ (18.2)

N

tilibra




-

: FcorL T -2 LSK J’T’L : (OHCIC— de Coﬂiog'.& , (85.5)

Comna FCOQ X T Velocidade ponlfcu@c [¥9) n.l.

REe 0 i ﬁcv\.le-
O

Ly Se pc\/\l(Cu@c ey J‘\e\")nuso w.nd ReE O\\‘ﬂana

\

“> fcoq = O

ﬂo)tow:

() Feon R Ta

(1) fe= - 2mewrdn = 2mdar e Siwi fen

-
(onc; cevapo mcgﬂélu‘co 3 sob Ccncc,\)c &Qél/‘\ict:. o em

mo\/'\menlo c/ velocidede &

2

Fa=- g xO

: NN

\/e,lon pch./\ = po@m % _axic L : \/e;\)'c L. ( )

Ex. 3: considenen: disco . velocidede cwz\)u Qen &+ REF %\' ncv\-le

¢ \"JCA/\-[\’CUQC. Vvelocidede Jn w.n.l. " i :

-

de_Le/\mw\c\f\ Fcoru :

L NN
=\
F(,o'\‘b\l 5 \'
LEE cxmcnjo.: / (D) W
(@) &

(85.2)

() ©:-WZ , Ww<o '}*EZ:\

QEF O\{r\c\nle,-.
)

/44 Ie (tilibra]




Ex. 2 . Ex 9.2 ’Yc\\éom considenon AigCO , Ncio G S wz
plos Avn=0 , B»:n=-crz  C: n-c;
(gml(CuQc movimenlo s/ clmlo;
Jo(t-0) 4« dinecco ABC -
C)Q.‘leﬂm{ncn lﬂc\\)e,-to'mc t‘aml(Cuec w.a.l. WL Fe, -\f{xo e Qincnjc;
C

t-0o ®

A ] on

o/ REF fivo (LAB) : F-0 -~ mov\menjo um"[ommé

i‘)/ L CF (O\)l'l‘\cx’\le ( disco) » F&(( = o+ FC+ fcoft

. Lq. (B4. 1)
,\Fc = ﬁc ¥ (c.oa.
~ |
Nk
o P
w () ~ \’CO(L
-
‘}(’,mos que:
tz

o
e,

A NN . S
A s

A \ (86.3)
) \

G
N N

REF Fixo (LA®) REF _GIRAWTE (Disco)

(tilibra




@)

Ex. > : considenan movi\meﬂlo \\')OJ\-L'CUQC € plovno X4

(:)V ?Z]

woal REF O mr\cnle;
Q

S
’j_>\ \\4 X

/\
T__

Nal PN chnjmc)&
// (87.4)
PEf O+ Fixo QEF 0: ginendet % isu@
U ~
:}‘ ecsle.
o/ Teanc: e % - 7.3 10" ncd/s (87.2)
24.3600

e w=L«)AZ :c,le,

0/ Dc/\—licuec Jn = 50 M/s | \lemos gue

A A)

Eq(85%) + Gcor = For ~ 2wdn = 0.007w/s’ << 9-98Bwmis":

. Cpeson vclon . e(uios ~ Feonr poc)e,w sen ynedidos :

: \/e\gc cbexo ;

h'\‘ Slese \5’;\, Jax -+ REF O q‘”CV‘Ja

L> £Eg. (BS.4) » F-con. 5 Zmd’m x 0

Como & = -wsin® % + wWcosOZ , temos que:

-
v
-conn =

7 vaw JnC0SE (Xxx2) = ‘QmwgnCOSQS

tilibra




(’Ih‘l(‘m‘-
0 ¢O <T/e Fe & S (oasle\ : \ncm\‘s-l(e}wfo ‘ﬂOniC
ﬁ/fz <4 O < < Fc_ ol\-c\ (écs—(c) B hem(s(\e’mo sy @

. E(ailos de noJ(c\c,c'o de Aennc,

Considenon: RKREF O {axo, onigewn - Canlno de Tennc
ReE O %mcvxle NG SUY\DQJ’)-‘(\’C\'Q de Tenne
-
ﬁ: X2 v
1 \ -~
Xy [ /
/l A (:‘
| Xz
l -
\ R Ko (88.1)

-

hiPo’le_sa W o= clc

m: YNesse pml;cU@c plo P

e Y n /fe/\na;

g

—Ennqg ne_s()Q-tcma 20 pc/\-[.'cu@.c va a8 1o plo P ool Reeo «‘[;xox

-

S

- Guvm N

(88.2)

Q'L
[P

dcmcis Kloﬁc,.cQ

iv\l. O\nc\/:lccioan :

- -

Sk cpnox'\mcc{ab n'-> R

2 %ipblcsa ennc

leonend - ‘
= .Pe/\\fm{cmcv\ e Siyvwnwednice

Qesse. ceso, Eo. (B4N) assowmne ¢ {onmc;

ltilibra)




?q = § L de - m§£ —mi;xﬁ’ = mCS*(CS»(?l\,-QmCSx[)?n
— (8a.1)
£ =0
Eq‘(%&,"ﬂ: /d@\ : [dRN +u)x-{?'. = Fj:,:u)xa
Cae/e Lo /g
=0 (89.2)
Lo [dBN e [dEN 4 0 s 3w (BT
KC)‘:—/S; Kdt}%
[ _d /d%i\> N\ -0
kc)t\c)t %)%

-

> Eo(Bam) : Fer= §awndo D [ G (BB - 200l x Ty

< ’\n-\ e/\e_sgcmle. Consioentnn

(‘;g - S m% . 2w % Ja
(89.2)
onde g = Cgo —(13%163%(?{*:’5_\_\) ! g e_(\e.l\vo medido
ne S0R. de Tenne !
(1)
aodan: ‘i{n
: ™ (3
4{;\’ (83.4)

\// e . C(’)écliluc)ﬂ-

- Sobh e —CC:) C.L\el'\\lO (8a.3) -

tilibra




- vnedida e Rn\;)m(\(c,ie_ de Tenne |

-moédulo ~ pmioc)o pév\c)u 0o

" A}
= d(ﬂ&ccb ~ Q\V\L\c JO  _DNUWNO
: \

=> SOP. /(e/\/\a \'Tl g (330.1)
NOT C-\’o )
U]
- CownO

a = %S0 - L RSO
a O

Le. {\3;1: pofo !\)omie (6:=0)

'

Equedon (©O: /)

S (@=%)

ComMmo Q =

£4-30%mn e w= 7340 ncd/s v Ba (81D

Ly 'R = 0,034 w/s"
P ( - (rei _ {
- _NoxaCao Tenne =~ delonm;'*clao Supenzicic > Eg (900 -

(cs{enc —> eQ&r\aséidd

n {nmc,c: Ce\f\lr\( {ug\)a (@Y

FG,MAx

Ex A

considencn : poﬂ-l(c\JQc essa Y 2wy Q\uec)c Q:\/ne Ve

pf\oximi dcoe S0P /\/e/\nc.;

{‘Jplenmkv\c./\ clesvio \ﬂoniZOﬂlcQ ~ {onc,c de Coninlis'
-

w ffz‘ z
| =
i |
M < Qolen escolhe s
/ AR \qx e iﬁ%(wo'ﬁ f\;o):
\\\ / S0 Tenne M2 (20.2)

: \/CL\;C. F\% 10.2, Henion 2/ CJe_'lQH\eS. tilibra




Eq (83.2): Feg =

- - 4@ - = -~
™M G = 574 el 2 Co % Ja,

b Q- g - 247« Sa (0D
Como sz-mcosx%Aws\nki
L~ Gn = %% v 3+ 372
I
=z 3 20w ( Rcosh - Seiad ) x (k& s i 22
dJ LY 7 T = 7
L X = 2w s i
~J
;‘3 = ”2(»((.03\1 4 S\\f\\§<> (9).2)
7 = -9 QwSCOs‘A
Cownn W= QO => Sg Quqcb RON_Gpaoximecoes Socessives |
SoQuc.pb onde v Zend:
Eq (312) -~ X = 0 X = W) = 0
4 =0 c. L. (al.2)
~J
Z = -9 ACE-0): W3 Z(EY =\ - v gt®
Jnltr=0) = 0
()
. So@uc‘ab 0ndewn W
£as.(21.71) e (4 3):
X(tY=0
X = 0 W)Y = (o cos )i (94.4)
J 3 QO
G T 2ok cos M Cc.L. (¥) N
S 3
L:=-q 208) = b Voo ¥ (tilibra




Covno Z((EON -0 - £5=JQL7/%

L> o) = 3(},\\ = ' Ccos }8\} : desvio \‘\Or\‘azOf\leQ (32.3)
3
J 3
COWID _Cas n> O =-> %O Oesvio R/ éesle i
Ex . o D/ h= \00wm e Nr™g = d =99 cvn,
Ew.2 - [\)thnduéo de fOUCCUL{I
ideic - C)e]\Q/\,m'wﬁCJ\ Ce pr\ac_essc’o do chwo Qe osr.chc,cb
~ {orma de  Coniolis
z
\\ zZ 4 &
(@)
P\ £
\\ Y 4 (LESTE) (22.2)
_— rd
< = .
e .
X \\//
% ¥
(suL)
(@R e) O\inc\r\&e_ = QEF O c\incv\le do tx.\
[@) dJ
—1
h;pblcsa: ‘(5<<3 O €>>(\'->=}><Z+i\)‘ . Vawmos considencn cpencs
mo\/\mcw&o no chv\o B considenon
Reou ewnas ogcangoés wol, eixe 2 (22.3)
Eq. (82.2) - Feg ~ 0Qn = T m% -2 O x Ja
(92.4)
e - - =2 -
Le Gn= T/m +é - 205 % Ja (tilibra




Y\Dl\O\/\‘- ’(x-—TS\n§BCOS(\ - T R = - Tx%

{4y -Tsinpsin Y. - Ty (23.1)

e Ty-_/\cosgg:'r

Como Q- 20« Jn - sioni @on Ex.d , demos aue

Eas. (AL 2), (92.4) ¢ (33.3)

R I S 2wsin Xy
wm &
W - T ouw - 20(coshz 4 sia N x\
<J ~ p 7
e
(43.2)
Z = T - o + 2wacosy
A d ~
\r\ipéxasc’_ 3 T :V‘f\% e 7 << %tk\\l
L> eos. de mOVimcnlo (93.2) p; pleno Xy
X = -—ax V2 wsieady = - Do ¥ 2&321\) (32.2.0]
_ﬂ, <
i S i 4 i
X = g B P s o= s w -~ Tz % (33.3.h)
onde Wo = %/é 2 {neo‘u%_ﬁc_ic osct Qaqoé? T‘J'e,v\du Co
SRM\‘\DQQS (Fcoizz o)
e ez = W Sin A \/c\\)'a Eq.(%\.\\
solucco Eg (a3.2) intenessenle indnoduzin o vonicve?

0 xi @ion Q’» )(*‘\:\J-I tilibra




(\O‘\(‘m : (4% %.6% « L £53.3.5) ¢
ol = o (xaia) v 20z ( 8 =i%)
J =7 o 7

Q/ Q -L(%*\‘\\\\\I‘-oﬂ

by + 2102 » We ) =0 (94.4)
b
se () - e ", tewnos aue
- . 2 7—\ int
Eg. (A4.4) ¢ (n +2wza—woj¢ = 0
N
b &, = -u)zf<u37§_*u)76\/ ~ -z e
. -tz t \ ot —iWo b

Ly (L) = XY S LR = e (Ae™°" s e \ (94.2)

se cowndicods inicicis: X(0)= Xoy H(0)> O
Ja.x (o) = Jay (o),
\/@/W'l(iC_&*Se. cque ((vele Do.36.):
\ ' - a0 =
/\"QJ::LXO (34.?))
7
Wzt
L~ Q) = Yoe Coswoet
ow () = (%o Cosmot\/ CoswWzt e 3({:\ = - (%o Coswoh\l Sinwzt

Xo Coswat

Cowno |Ldzl<< o => p/ L:o,lemos que: X () =

\\(-};) ~ 0O -

3 )
p/ 0O< W)z = WDz = WS A > O ¢ \no_m'\s{mxo Y\Onle_;

Wz = WS N <D 3 \nem\sge}\\o 50€ -

tilibra




83

lo, Wz- {ne.a‘uéﬁcic clé. pne_cassio do \;:)ch-\o Ae OSC.\QGC;CO

de -gc

3

. (a5.))
t>ro

0wzt >0

0-Wzt <O

pﬂoc&c)ime.nlo a@imnelwo oY, i(“)ev\-ligic‘cn c Pne_(esscb Ao

el Levio e osci chcb :

Considenon Eo&‘ (a4.1) e IO om 9. 20 & 6(\@-{0 e nolo\qc::)

de lmna despnez‘cdo:

lWot Siwot
L Q‘(EA = /-\e,\wo . B o

L> EO«‘.(OK\.ZW Por)t Sen &Scnklc CO YN0 !

-\ t
Q)= £

o

oW HAaiy =
= -

(coswzt —iSl\nu\)zi\, (K s 2 d')

Ly Y (1) = Coswezt X)) + Siawzt W (L)

\(E) = -Siawzt W) + Coswet :S'U:)

oW

tilibra




/Y \ = [ cose 208 \ / X

O e )

=4

(96 .3)
roalaiz de ﬁthC:C—O dnoulo B:w2l
wal eixo Z
Qbs + sobae a Eq. (34.3)
: _ AWz-wdt i (WwzrWoel t
cCowmo Q(D‘—-L(u)z—u)o\/\e, -L(wWzawe) B e
fenos quet Qo) = X(®Y+iNo) = Xo = Avid

Q(o\

i

~C(Wz WA - (W21 W) =0

>

Wz (As) -~ Wol(A-B)=0

X o
> AN D = %o A V%o [(1s Wz )\~ \ %y
A W o z
-
e AN-B = Wz %o 3 L xelv-wWzN\ = Xo
- w) o Z \ UJO/ Z

tilibra




@y s

Ex. 3 29722 Acu@on (pr Jdedelhnes, veve Sec. 2S5, Sa —
~ i < J

considenan \F)C’A/\'l\'CUQC‘. cConda q sob cemnpo eQe'lmCO E

devicdo _Conace Lee'Lnica Q

hinolese oabite cence a - eliose
b Q ) )

\('(,' v\
< / % C()/\%C- Q@ Omaem Q_

O\ /
! pi
T
1

\\\

eq. de WNO\IVrﬂQv\lo Na KCEF O (ixo s

F- LA = ik . £0.(82.2) (7.1

-7

7

® Cernpo mo&wélico %

Nesse CasO . o 29, de \mo\nmgv\lo assome ¢ fomrnc.w
b \

43 <Y -7

F-= mGg = W fl)+q5£x?3> (971.2)
n)?,

VGomos  considencn O mov"smevx.(a de pcnl(CuQa exn U WEF O

- N
que (C:\)i.f\a c/ \/Q@Oc‘_‘\dac)e_ Cﬂg\)uQ,C/\ W = L) 2. = c.—\e,‘-

V\ ‘ V X (a1.2)

Eq.(822): Fef = mdn
(97.4)

S - N - - 5 o -
onde  fer = KA 4 qJex® - v x(Dxn) - Z2wiwxJa
rL'L

=¥ ~ -

F_ : xolon F\% (TN : n'= 0o,

1ol omg\)em REF O = om‘céem REF 0! , ]



-

Coxno Ui+ Uat G % Eq. (820

L> EC( (3.4

- =3 =i ~ -~ - - g
Mmoan = Kn + Jn % (o\%Jerfo\) v (W) x(mm *q\B}
r‘L'L

=4 =

aodan ce  ty oz =t g (99 .A)
Z W

Ly v0Gn = K n s v & (98.2)
n* 4 (e

(szi’;\%@ ~ LA
r\:L

AN

"
™y % Qegueno

L> ea. de nﬂnv;\me\mlo (398.2) no QEFE O E_\)iGCV\-l& =

= W s 3 (27.0) v REF O {ixo

L, REF O 5\)\ ﬂCV\-LQ..‘» o’nba_\c z e@rpse

— A}

e ReT O Lixo O'r\‘:)i\c z e.@\'pS& gue pAeccessa C.f

{neguencic (BN ¢ Pnecesscn de

LC«/\YWOH_ l

|

tilibra




