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Exemplo €.5. Pindulo simples com resictencio do
ar Vropmciana( a0 qwdrado da velacidade.
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Ns 3 cquagaes de Lagrange, jurlo canas dvas equagaes
f1=0,5,=0, podem str rzso|viaras no Viaxima para determinar
%,9,8  Neha. Ho g vsar com ando grader para degine
que Uk € derivada oe X em acdem oo %amPo/ ete.



(%11) gradef(x,t,vx)$
(%1i2) gradef(y,t,vy)$
(%i3) gradef(q,t,w)$
(%14) gradef(vx,t,ax)$
(%15) gradef(vy,t,ay)$
(%i6) gradef(w,t,a)$
(%17) Ec: expand((mO+4*ml)*vx"2/2 + 2*3*ml*vx"2/4 + m2*r27°2*w™2/4 + m3*vy”~2/2);
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m2 r2 w m3 vy 7 ml vx mo vx
(%07) eeeeee--- + o------ + ---mm--- + -
4 2 2 2
1 U: -m3*g*y;
0 -gm3y
i9) fl: x-r2*q;
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0) f2: y-r2*q;

0) y - qr2

1) el:diff(diff(Ec,vx),t)-diff(Ec,x)+diff(U,x)-L1*diff(f1,x)-L2*diff(f2,x)=0

1) 7 ax ml + axm@ - L1 =0

2) e2:diff(diff(Ec,vy),t)-diff(Ec,y)+diff(U,y)-L1*diff(fl,y)-L2*diff(f2,y)=0
0

2) (- gm3) +aym3 - L2 =
3) e3:diff(diff(Ec,w),t)-diff(Ec,q)+diff(U,q)-L1*diff(fl,q)-L2*diff(f2,q)=0;
(%013) eeeeaa-- + 12 r2+L1r2=0

e4: diff(fl,t,2)=0;

ax - a r2 0

ay - ar2=20

(%114)
(%014)
(%115) e5: diff(f2,t,2)=0;
(%015)
(%116) sol: solve([el,e2,e3,e4,e5],[ax,ay,a,Ll,L2]);
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2m3+m2+ 14 ml + 2 mO 2m3+m2+ 14 ml + 2 mO

2 g m3 14 gml m3 + 2 g mO0 m3
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2m3+m2+ 14 ml + 2 mo
(%117) subst(sol[1l],L1);
14 gml m3 +2 g mO m3
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2m3+m2+ 14 ml + 2 mo
(%118) subst(sol[1l],L2);
gm2m3+ 14 gmlm3+2gmO m3
(%018) R R R
2m3+m2+ 14 ml + 2 mO

_ (2met\&AMYM, G . (2mo +l4m, +My) M3 0
T 2me rl4m, ¥M, E2M 5 Do 1 4m, +t1, +2M3

fo 1N\

N




