;> restart
| EJEMPLO DE UNA ECUACION LINEAL HOMOGENEA

( 957 )
25
> Ecuacion = diff (s(t), t$2) + 8 N\ s(t) =0
( 4905 )
2
Ecuacion = d—z s(t) + 938817 s(t) =0 €))
dr 40
> FEcuacionCaracteristica == m--2 + 932317 =0
EcuacionCaracteristica := m- + 932(8)17 =0 )

> Raiz = solve(EcuacionCaracteristica)
Raiz = 23—0 141043130, - 23—0 Iy 1043130 3)

> Sol, = s(1) =exp(Re(Raizl) -t) -cos(Im(Raizl) -t); evalf (%, 5)

3
Sol, = s(1) =cos(ﬁ 1043130 z)
s(t) =cos(153.20 ¢) 4

> Sol, = s(1) =exp(Re(Raizl) -t) -sin(Im(Raizl) -t); evalf (%, 5)
) 3
Soly = s(1) =sm(§ 1043130 z)

s(t) =sin(153.20 1) B)
> SolucionGeneral ‘= s(t) =C1-rhs(Soll) + Cz-rhs(Solz); evalf (%, 5

SolucionGeneral == (1) = C cos( - VT083130 z) +C sm( = VT053130 z)
s(t) =C,cos(153.20¢) + C,sin(153.20 ¢) 6)
> Condicioneslniciales = s(0) =- AT ,D(s)(0) =0;
1000’
CondicionesIniciales .= s(0) = - % D(s)(0)=0 @)

> Sistema = eval(subs(t= 0, rhs( SolucionGeneral) = rhs( Condicioneslnicialesl) ) ),
eval( subs(z‘= 0, rhs(diff (SolucionGeneral, t) ) = rhs( Condiciones]nicialesz) ) ) :
Sistemay; Sistema,,

417

1000

23’—0 C,\/ 1043130 =0 8)

> Parametro = Solve( {Sistema}, {Cl, Cz})

C,=-

417
1000 ° 6= 0} ©)

> SolucionParticular = subs( C,=rhs (Pammetro1 ) , Cy=rhs (Parametroz) ,

Parametro .= {C =



SolucionGeneml) ;evalf (%, 5)

SolucionParticular = s(t) = 417 Cos(i 1043130 t)

~ 1000 20
i s(t) =-0.41700 cos(153.20 1) (10)
> plot(rhs(SolucionParticular), t=0..0.02)
0.4
0.3+
0.2
0.1

_> Tiempolmpulso = solve(rhs(SolucionParticular) =0, t); evalf (%, 5)
. _ 1
Tiempolmpulso : 312939 t+/ 1043130
i 0.010253 a1
> Velocidadlmpulso := diff (SolucionParticular, t); evalf (%, 5)
. _d _ 1251 . (3
VelocidadImpulso : dr s(t) 20000 sm( 20 Vv 1043130 t) Vv 1043130
% s(t) =63.882 sin(153.20 ¢) 12)

_> plot(rhs(diff (SolucionParticular, t) ), t =0 ..Tiempolmpulso)




60

50

40

30

20

10

! ! ! ! !
0 0.002 0.004 0.006 0.008 0.010
t

> VelocidadlnicialTiroParabolico = eval(subs(t = Tiempolmpulso,
0/0 .
rhs (diff (SolucionParticular, t)))); evalf (%, 5); evalf (%% 5) 3600 .

1000 ’
VelocidadlInicial TiroParabolico = 2102 05 010 v 1043130
63.882
229.9752000 13)

j> restart
| PROBLEMA DEL SISTEMA DE AMORTIGUACION DE UN VEHICULO

> EcuacionOriginal = (1908010 -diff (s(1), 182) =-4-s(t) —2-diff (s
( 100 )
100000 dF o (d
EcuacionOriginal := 981 7 s(t) 45(t) —2 ( & s(t)) (14)
_> Ecuacion = diff (s(1), 1$2) + é-diﬁf(s(t) t) + é-s(t) =0
~(1000) 000y
( 981 ) ( 981 )
100 100




2

Ecuacion := 4 s(t) 981 d 981

t t)=0
42 25000 dar 5 T 50000 *1
o 981 981 _
EcuaCaract := m--2 + 50000 m+ 50000 0
2 981 981
E = =
cuaCaract:=m" + 50000 m+ 50000 0

Raiz = solve( EcuaCaract); evalf (%, 5

Raiz = - 281 + 3 IV 21693071, - 8L 3 1V 21693071

100000 100000 100000 100000
-0.0098100 + 0.13973 I, -0.0098100 — 0.13973 1

Sol; = s(1) =exp(Re(Raizl) -t) -cos(Im(Raizl) -t) : Sol, = s(1) =exp(Re(Raizl) -t)
-sin(Im(Raizl) 7 : evalf( ) evalf(Solz, 5)
s(1) = 000981°°’cos(0 13973 1)
( ) =e 001907601 (0.13973 1)

SolucionGeneral ‘= s(t) = ( ) +C -rhs(Solz) cevalf (%, 5)
-0. 00981()0 t

s()=Cye 05(0.13973 1) + C, e "1 5in(0.13973 1)
Condiciones == s(0) = 1—10, D(s)(0)=0
Condiciones :=s(0) = L, D(s)(0) =0

10

Sistema = eval (subs( t=0, rhs(SolucionGeneral) = rhs( Condiciones, ) ) ), eval ( subs( t=

rhs(diff (SolucionGeneral, t) ) = rhs( Condicionesz) ) ) : Sistema; Sistema,

1
C _
10
- 98l C, + C,v 21693071 =0
100000 100000
Parametro = Solve( {Sistema}, { })
_ _l_ 3 31693071
Parametro = {C 0" , G, = 1990190 21693071 }

SolucionParticular == simpliﬁ/(subs( C,=rhs (Pammetro1 ) ,Cy= rhs(Parametroz) ,
SolucionGeneml) ) cevalf (%, 3)

s(2) =5.02 107 ¢ 299817 (11 99 10° cos(0.140 £) + 14000. sin(0.140 7))
plot(rhs(SolucionParticular), t=0..400)
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