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6.3 Exemplos 23/5/23

1. Valor local deg
Consideremos um pendula panado com respecto aTerre.
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mr=I+m-rlnr)
Le
·

90L Eccuti-
=Y +m[g= 2a(rar) =0 *

-?
- D
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FCf parado

In(ar))= mrR cosY-lef
Usando word esfrics:Ec=mRsY[cos4Ersen4o]

Equilibrio na direco Tr =m(9 mERws)

equilibrio na direcer 0 = Tr = = M22/costsing

· Como Teto=20 fio no apouts para D.

· Aparsemente og
locale:g=gRRLs4



2. Pendulo de Forcault (1851) demonstrou a rotato da

Terra
->
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↓
x g leste

↳X ↓rig
Eq. de movimento: Sul

mr=+mg_mar- zmn-menn) r

↑
Note - ebox a proximassol force de Coriolis. L =10M

d
Tr1b

2 2 =73 x105 rad/S1219 tal que eododopendulo
Consuvando otamo lima em R:

m= I + mg-2mEno- 1 muito groude(*y
Agora -
Thereeles] lexe,-yes--ee

com =2CS4,-2 SIn d W



com isse

En=-rcs] i+R(cos+sinEle-sinkyes

Resultando em

m=- 4T +2m cos M

my = -

IT
- 2m (cxx+sinx2) ~

my =12+ - Mg+RM2 singly
~

1773

Come a massa basicamente move-ce as longo do planoxy,
my =0 =T=

mg- 2
Mr Sin y=>

Y
== 2X +2 x +2x4Y ~

y =

= 1 Sin4yj-22 2014 M

Este eum sistema de Eso' diman
Os product da R,xey so pequers face as outrostarmos

->
i == 7X -22mxY;y =- by - zcos*b

dois oscilador harmonicos a coplados!
W



Encontramos a solucio: () =Rett) ept]
1919=wol

=>-p):T-p"24] [Y:] r

Autovalores:
-

P2wo i2axes P

det I
-i22xxx p-w

↳ =0= IP?wo? 4r"osp -

Definimos C = RCOSY.

Ipwol=4=p4 (Two +444p +wo =0 M

-

P2=)2wI4Iw8+6e" -4w /

Man xkWo=> pwo I 2xw0= w? (1 =221wol

=>P ==Wo(1 = x/wo)= I (wo2)

etores" p = Woth.

2woX Xp + iY =0 => Yo= ix0I
- i2 Wox

iswoe)(i) = 0
(i) w



P =Wo -2 => - 2wOI
- izws28) (88)= -xotiyo=o

Yo= - i x0

(E) w

p =-(wo+x) =(!) r

P = -(w -x)
=(i) ~

itwo:t

(5)( =As)_!)
eo+4t-Az(_!)e

+As)_?)"Chott -A(!) e
"worst

~

Condiso inicial:x = 0 x.=0 Yo=y =0

X (0) =0. Ac+AL+Ag+A4 =0

I 10) =2 [(A. - Az - Az+Ap) =4

Y 10) =0 (Wo+X) A,+(wo-2)AL.- (Wo+xAs - (Wo-2)AyO

j() =0 =(WutCAL +Iwo-2Az - 1Wo+xA + Iwo-2)Ay =0



Lembiando que 2KWo term principal
do Soluce (no notebook forcault)

X (t) =L cos(Wotlbin(t)
-I (tol

y1H =2 cos(Wotcos(xt)

com 1550 r=(cos(ot)[en1xte +a(xte]
-

nCt(

Fr
=Lcos(Wot) (H)

No hemisfirio norte (170-270 -> rotago no

sentido hardrio!Pease plat requenos


