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G secao 1.5, pgs. 23-24; Greiner secao 17.2, pgs. 315-317

Forcas nao-conservativas (forcas de friccao)
Funcio dissipacido de Rayleigh R

R= %Z fiiq:q;, tensor de friccdo/dissipacdo {f;;}
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Forcas de fricgdo: @;(q) = 5 55, ) o,

Wfric — ZQfﬁCQi - _ Zfqulqj — _ZR
E=T+V= V+Z(6q qi+ 5 i('jl-). O 1ultimo termo fica:

aqlql ( 04 ql) qudt(aql) 27T - qudt(aql)
:2T_Zerlcqi_ ql—2(T+R) Zaq q; + Zaqlql
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G secao 1.5, pgs. 23-24; Greiner secao 17.2, pgs. 315-317

Note que V= Z 30, qQ;
%qi:Z(T"'R)_ZaTiql'"' /-2 ou seja
l

T+V=2T+V+R)-¥

Variacao da energia total: Greiner eq. (17.25)

E=T+V=W"1+2=_—2R+%

Exemplo: queda em campo gravitacional com fric¢do

L =imi® -mgz, R=1bi"=1bG"+5"+2%)

2
Equacoes de Euler-Lagrange: E(%f ) - %;f = %
J J J

— miX =-bx, my=-by, mZ=-mg->bz
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G secao 1.5, pgs. 22-23; S secao 9.8, pgs. 422-424

Particula carregada em campo eletromagnético
E(r,t)=-VO(r,t)- 2A(r,t), B(r,t)=VxA(r,t)
Lr,i,t) = imi? - V(r,7,0),V(r,i,t) = qO(r,t) — gi- A(r, t)
p =V, % =&% +y6y +2% )Z mi +qA

+(r V)+@#-V;.), p= ——mr+q0t +q(r-V)A
p Vﬁ —qV® +q[(-V)A+7 x (V xA)|, utilizando
Via-b)=(@-V)b+(b-Via+ax(Vxb)+bx(Vxa)

Forca de Lorentz: G eq. (1.60), S eq. (9.160)

F=mi=—q(VO+%2)+qix(VxA)=qE +#xB)

Hr.,pt)=p-ir— L= ﬁ[p—qA(r,t)]2 +q®@r,t)
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Curiosidades envolvendo
campos eletromagnéticos

Inducao de correntes de Foucault
https://www.youtube.com/watch?v=N7tli71-AjA

Levitacao diamagnética

https://www.youtube.com/watch?v=A5pZZJ23rDM
https://www.youtube.com/watch?v=dIRPVqgnQro4
https://www.youtube.com/watch?v=WtmLzXn2d8g

Motor monopolar
https://www.youtube.com/watch?v=7SADANt3hpA
https://www.youtube.com/watch?v=voHz6sxwQ2Q
https://www.youtube.com/watch?v=0PzJr1jjHnQ
https://www.youtube.com/watch?v=xMLWIiASApUU

Trem eletromagnético
https://www.youtube.com/watch?v=J9b0J290zAU
https://www.youtube.com/watch?v=Y1MDOerruDU
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