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Consideremos a equagéo que descreve um sistema forgado periodicamente, sem amortecimento:
[ > eq:=m*diff(x(t),t$2)+kappa*x(t)=sin(omega*t);

2
eg:=m [% x(t)] + Kk X(t) =sin(m t)

Solucdo geral da parte homogénea:
>

> egh:=lhs(eq)=0;
2

egh:=m (% x(t)] +xkX(t)=0
"> solh:=dsolve(egh,x(t));

solh:=x(t)=_C1 sin({fi} +_C2 cos(%}

Solucdo particular da eg. ndo homogénea:
F >

> xp:=A*cos(omega*t)+B*sin(omega*t);

C > xh:=rhs(solh);

xp:=Acos(wt)+Bsin(ot)
> eql:=subs(x(t)=xp,eq);
2
eql:=m (%(A cos(omt)+B sin(mt))J +Kk (Acos(owt)+Bsin(mt))=sin(mt)

> eql;
m(-Acos(ot) ® —Bsin(ot) o)+« (Acos(wt) + B sin(wt)) =sin(w t)
[ > ex1:=lhs(%)-rhs(%);
exl:=m (-Acos(mwt) o —Bsin(ot) ®) +x (Acos(wt) +Bsin(ot)) -sin(ot)
> El:=coeff(exl,cos(omega*t));

El:=-mAa +xA
( > E2:=coeff(exl,sin(omega*t));




E2:=-mBw +xB-1
[ > solp:=solve({E1=0,E2=0},{A,B});

1
solp:={A=0,B=——""1}
mmw — K

K
Aqui temos que supor que o # \/%

ﬁ> assign(solp);

"> xp:

sin(m t)
| m c02 - K
Solucao geral:

r>

> Xg:=xh+xp;

(At Jt) sin(ot)
Xg := _C1lsin + _C2 cos - .
| A/ m A/m mo —«
Exemplo 1. Sejam

>
> kappa:=1; m:=1; omega:=2;

k=1
m:=1
=2

1 D

condigdes iniciais x(0) = 1, x'(0) = -1. Devemos entdo deteminar _Cle C2.
> El:=subs(t=0,xg)=1;

1
E1:=_Clsm(0)+_C2coxO)—gsnKO):l

> E1;

C2=1
[ > E2:=subs(t=0,diff(xg,t))=-1;

2
E2:= Clcos(0)—_C2sin(0) —gcos(O) =-1
C1 z 1
—_— 3_
[ > sol2:=solve({E1,E2},{ C1, C2});
-1
smz:{32=1_91=§}

> assign(sol2);
> XQ;




1 1
—5 sin(t) + cos(t) — 5 sin(2t)
> plot(xg,t=0..15);
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-0.97

Vamos encapsular os comandos anteriores para o oscilador for¢cado e amortecido.
[ > restart:

> m:=1.;9:=0.01;kappa:=1;w:=1;a:=-0.01;F:=sin(omega*t)*exp(a*t);x0:=
1;v0:=1;
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k=1
w:=1
a:=-0.01

. -0.01t
F::sm(mt)e( )

x0:=1

vo:=1
eq:=m*di FF(x(t),t$2)+g*di FF(x(t), t)+kappa*x(t)=F:
egh:=lhs(eq)=0:
solh:=dsolve(egh,x(t)):
xh:=rhs(solh):
xp:=(A*cos(omega*t)+B*sin(omega*t))*exp(a*t):
egl:=subs(x(t)=xp,eq):
eql:
exl:=simplify(lhs(%)-rhs(%)):

El:=subs(omega=w,coeff(exl,cos(omega*t))):

E2:=subs(omega=w,coeff(exl,sin(omega*t))):
omega:=w:

solp:=solve({E1=0,E2=0},{A,B}):
assign(solp):

Xg:=xh+xp:

el:=subs(t=0,xg)=x0:
e2:=subs(t=0,diff(xg,t))=v0:
sol2:=solve({el,e2},{ C1, C2}):
assign(sol2):

XQg:=Xg;
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plot(xg,t=0..1000, numpoints=2000);

xg :=1.505018813 e

j4—100.cos(t)eoﬂ'
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