:> restart
| PROBLEMA DE CINEMATICA DE UN ELEVADOR MODERNO
_ 48 - _ 9% el — 96 | de(f— 3. ) — X8
> S(¢t) = 100 Heaviside(t) 100 Heaviside(t — b) + 100 Heaviside(t — 3:b) 100
-Heaviside(t — 4-b); plot(subs(b =5, S(t)),t=-2..22);

022 A
S(t) = o5 Heaviside(?) 25 Heaviside(t — b) + o5 Heaviside(t —3 b)

— % Heaviside(t —4 b)

=> Ecuacion = diff (y(1), 1$3) =S(¢);

Ecuacion = % y(t) = % Heaviside(¢) — % Heaviside(t — b) + % Heaviside(t — 3 b)

12 .
75 Heaviside(t —4 b)

_> CondicioneslIniciales == y(0) =0, D(y) (0)
CondicioneslIniciales :=y(0) =

;> with(inttrans) :
> LaplaceEcuacion := subs(Condicioneslniciales, laplace( Ecuacion, t, s) );

0y

(0))



LaplaceEcuacion := s$ laplace(y(t),t,s) = % — % laplace(Heaviside(t — b), t, s)
24 .. 12 ..
+ Y laplace(Heaviside(t —3 b), t,s5) — 55 laplace(Heaviside(t —4 b), t, s)
_> LaplaceSolucion = isolate( LaplaceEcuacion, laplace(y(t),t, s));
LaplaceSolucion := laplace(y(t), t, s) = % (i _ 24 laplace(Heaviside(t — b), t, s)
o \25s 25
24 .. 12 ..
+ S5 laplace(Heaviside(t —3 b), t, s) — 55 laplace(Heaviside(t —4 b), ¢, 5) )
_> SolucionParticular == invlaplace(LaplaceSolucion, s, t);
SolucionParticular := y(t) = % - % Heaviside( -b) p— % Heaviside(t —4 b) (¢t

—4p)’ + % Heaviside( —3 b) (t —3 b)° — 24—5 Heaviside(t — b) (1 —b)°

> CuartoTiempoFinal = solve(subs(Heaviside(-b) =0, Heaviside(b) =1, isolate(subs(t=4

- b, rhs(SolucionParticular) =225),b)), b) : evalf (%, 3)
6.18, -3.09 +5.34 1, -3.09 —5.341

_> TiempoFinal == 4-CuartoTiempoFinal, : evalf (%, 4);
24.66

_> recorrido = Subs( b = CuartoTiempoFinal , SolucionParticular);

recorrido:=y(t) = 2 P25 Heaviside( -% 151/3) -2 Heaviside( — 10 15') (¢

25 25

3 3
—1015'3) —i—%HeaViside(t—% 15“3) (z—% 15“3) _ 4 Heaviside(t

25
5 1/3 5 1/33
— =15 t—— 15
y 157) (1= 515"

_> plot(rhs(recorrido), t=0..26);
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_> RecorridoMaximo = Subs(t= 4-CuartoTiempoFinal,, rhs(recorrido) ) cevalf (%, 4)
i 225. )
> velocidad = Subs(b = CuartoTiempoFinal , diff (SolucionParticular, t) )
oo d _6 2 2 .. _ 1/3 _ 13y3 6 .
velocidad = - y(1) = 5 Y Dirac(t—1015"") (r—1015"") 5 Heaviside(z  (10)
1/3 1/3y2 4 . 15 an 15 an :
10157°) (¢—1015 )+25 Dlrac(t 515 )(z 515 )
2
12 oo (15 s (15 a4 . _ 9 5l
+ 25 Heav1s1de(t > 15 ) (t > 15 ) 25 Dlrac(t > 15 ) (t
3 2
S ooan)y 12 . 5 i 5 i
) 15 ) ’s Heavmde(f ) 15 ) (r ) 15 )

=> plot(rhs(velocidad), t=0..26)
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_> VelocidadMaxima := Subs(t= 2-CuartoTiempoFinal,, rhs(velocidad) ) cevalf (%, 4)
i 18.25 (11
> aceleracion := subs(b = CuartoTiempoFinal, diff (SolucionParticular, 1$2) )
2
3
aceleracion := % y(t) = % t— % Dirac( 1,t—10 151/3) (t —10 151/3) — % Dirac(t (12)
2
—1015"?) (1 =1015"3) —%Heaviside(t—lo 15'3) (1 —1015"3)
4 o _AS an) (,_ 15 an)’ 24 o 00 15 s
+ 25 Dlrac(l,t 5 15 )(t 5 15 ) + 25 Dlrac(t ) 15 )(t
2
- 12—5 15”3) + % Heaviside(r— 12—5 15”3) (r— 12—5 15”3) - 24—5 Dirac(l,t
3 2
S5 13 5 an)y 24 . 5 i 5 i
5 15 ) (t 5 15 ) >s Dlrac(t 5 15 ) (t 5 15 )
24 . S5 3 SIS Tk
25 Heav1s1de(t 5 15 ) (t 5 15 )

_> plot(rhs(aceleracion), t=0..26)




> AceleracionMaxima = subs(t= CuartoTiempoFinal,, rhs(aceleracion) ) cevalf (%, 4)

2.959 13)
> DesaceleracionMaxima = subs(t= 3 CuartoTiempoFinal,, rhs(aceleracion) ) cevalf (%, 4)
i -2.959 a4
> sacudida = subs(b = CuartoTiempoFinal , diff (SolucionParticular, 1$3) )
3
3
sacudida = % V(1) = % — 22—5 Dirac(2, 7 — 10 15"3) (+—1015'3)" — % Dirac(1, ¢ (15)

2
—1015"3) (r=1015'"3)" — % Dirac(z —1015"3) (r—1015"3) — % Heaviside( ¢

3
—1015"3) + % Dirac(2,t— % 15”3) (r— % 15”3) + % Dirac(l,t

2
_ 15 151/3) (z— 15 151/3) L2 Dirac(t— 15 151/3) (z— 15 1/3)
25 B
_3
2
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2 2 2 >
3
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2

24 (15 ) _ 4
+ 25 Heavmde(t ) 15 ) 25 D1rac(2,t




36 . 5 an)y(,_5
25 Dlrac(l,t 215 )(t )

2 151/3) _ 2 Heaviside(z‘ — % 151/3)

32
1513) _

72 (5
25 Dlrac(t ) 15 )(t

i 2 25
> plot(rhs(sacudida), t=0..26)
0.4 1
0.3 1
0.2 1
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t
-0.1
-0.2
-0.3
-0.4
i CuartoTiempoFinal,
> SacudidaMaxima = subs| t = 7 , rhs(sacudida) | : evalf (%, 4)
i 0.4800 (16)
> SacudidaMinima = subs(t= 2+ CuartoTiempoFinal,, rhs(sacudida) ) cevalf (%, 4)
-0.4800 a7n

| >
| FIN DEL PROBLEMA




