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Transformadade Laplace

Ejercicios 6 -
13 (pagina 142 del libro). calcula la Transformada de Laplace de las siguientes funciones

Clear[fl, 2, f3, T4, f5, f6, f7, 8, f9, f10, f11, f12, f13]

fl[t_]1=1/ (4t~ (3/5)) +1/ (2t~ (1/10)) -t~ (3/20)
f2[t_] =tCos[t]

f3[t_] = tSin[t]

f4[t_] =E~(3t) Cos[4t]

f5[t_] = Integrate[E" (3X), {X, 0, t}]

f6[Tt_] = UnitStep[t] - UnitStep[t - 5]

f7[t_] = UnitStep[t-1] - UnitStep[t-2]

f8[t_] = UnitStep[t-2Pi /3] Sin[t-2Pi/3]

fO[t_] = (UnitStep[t-1] - UnitStep[t-3]) t"2
F10[t_] =3 (UnitStep[t-Pi] -UnitStep[t]) + UnitStep[t-2Pi] Sin[t]
f11[t_] = E~ (3 t) Cosh[4 t]

f12[t_] = tE~ (3t) Cosh[4 t]

f13[t_] = (t+2)"2ENt

tCos[t]

tSin[t]

e3tCos[4t]

% (-1+e3%)

-UnitStep[-5+t] + UnitStep[t]

-UnitStep[-2 + t] + UnitStep[-1+ t]
7Sin[% -t UnitStep[szﬂ + ]
t? (-UnitStep[-3 +t] + UnitStep[-1+t])

Sin[t] UnitStep[-2t+t] +3 (-UnitStep[t] + UnitStep |-+ T])
et Cosh[4 t]

e3t tCosh[4t)]

et (2+1)2

N[LaplaceTransform[fl[t], t, S]]
LaplaceTransform[f2[t], t, S]
LaplaceTransform[f3[t], t, S]
LaplaceTransform[f4[t], t, s]
LaplaceTransform[f5[t], t, S]
LaplaceTransform[f6[t], t, S]
LaplaceTransform[f7[t], t, S]
LaplaceTransform[f8[t], t, S]
LaplaceTransform[f9[t], t, S]
LaplaceTransform[f10[t], t, Ss]
LaplaceTransform[fl11l[t], t, S]
LaplaceTransform[f12[t], t, Ss]
LaplaceTransform[f13[t], t, S]
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Ejercicio 18
Clear[f]
f[t_] = (Cos[at] -Cos[bt])/t

Cos[at] -Cos[bt]
t
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Simplify[LaplaceTransform[f[t], t, S]] Simplify[InverseLaplaceTransform[F6[s], s, t]]
1 Simplify[InverseLaplaceTransform[F7[s], s, t]]
5 (Log[a?] - Log[b?] - Log[a? + s?] + Log[b? + s?]) Simplify[InverseLaplaceTransform[F8[s], s, t]]
Simplify[InverseLaplaceTransform[F9[s], s, t]]
Ejercicio 2. Calcula la Transformada simplify[InverseLaplaceTransform[F10[s], s, t]]
inversade Laplace de las siguientes Simplify[InverseLaplaceTransform[F11[s], s, t]]
funciones Simplify[InverseLaplaceTransform[F12[s], s, t]]
Simplify[InverseLaplaceTransform[F13[s], s, t]]
Ejercicio40 (pagina 145) Simplify[InverseLaplaceTransform[F14[s], s, t]]

Simpli InverselLaplaceTransform[F15[s], s, t] // ComplexExpand
Fl[s_]1 =12/ (s"2+8); pliTyL P : e ! P pand]

F2[s_]1=(2s+1)/ (s"2-2s+2); tCos[3t]
F3[s_]1=(s+5)/(s"3-11s72+31s-21);
F4[s_1=1/(3s-4)"3;
F5[s_]1=1/(s"2+1)"2;

(4t-+2 sin[2+/2 t])

w|
N"“

F6[S_] = (S72-9) / (SA2+9)A2; %ed’Zt (~1+eB4Y) UnitStep[-2 + t]
F7[s_1=1/(s"2(s"2+8));
F8[s_] =E"(-2s) / (s"2-4); et (1+1)2
FI9[s_1=(s"2+1)/ (s-1)"3;
F10[s_] =S/ (s+1)"4; 7%@_4(734) 12
Fl1l[s_]1=(3s"2+8s-1)/((s-3) (s+2)"2);
Fl12[s_]1 =s/ ((s+1) (s-2)"5); e?t (1+2&%t+ 1)
F13[s_]1=(55+3) / (8"2+2)"4;
Fl4[s_] =54/ (s"4-81); 9%2 et (4+e3t (n4:121-1812+18E3+271%))
F15[s_]1 =54/ (s™4+81);

7718 (6t (-15-10t+21?) Cos[2 t] +/2 (45+30t-361>-201°) Sin[/2 t])
Simplify[InverseLaplaceTransform[F1[s], s, t]] 1
Simplify[InverseLaplaceTransform[F2[s], s, t] // ComplexExpand] > (-e3t+e3t-28in[31])

Simplify[InverseLaplaceTransform[F3[s], s, t]]

3 > >
Simplify[InverseLaplaceTransform[F4[s], s, t]] @’Til (, (,1+e3v2 t) Cos[%} N (1+ e3V2 t) Sin[ 3Et ])
Simplify[InverseLaplaceTransform[F5[s], s, t]] y :

N

342 sin[2+2 t] Ejercicio42
- 1 = (SEN(-SPi/2)) / (s"2+9);
et (2Cos[t] +3Sin[t]) gzi_} i Ei_E/(\(S_ZIS)) )/)S/\;S- +9)
93[s_]1 =E~(-sPi/2)/ (s"2-1);
g4[s_]1 =EN(-4s) /s"4;

g5[s_] = (1-EN(-s))"2/s"3;
g6[s_] =EN(-sPi) / (s"2+9);

et (1-2e2t+efY)

N -

e4t’3 t2

(-tCos[t] +Sin[t])

NI E‘H
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Simplify[InverselLaplaceTransform[gl[s], s, t]]
Simplify[InverseLaplaceTransform[g2[s], s, t]]
Simplify[InverseLaplaceTransform[g3[s], s, t]]
Simplify[InverselLaplaceTransform[g4[s], s, t]]
Simplify[InverseLaplaceTransform[g5[s], s, t]]
Simplify[InverseLaplaceTransform[g6[s], s, t]]

-sin[3t] UnitStep[fg +
2 t=2
{ t True
% ezt (e +e?t) UnitStep[—% +t]
1 N
5 (-4 +t)°UnitStep[-4 + t]
% (B2 + (-2+1T)2UnitStep[-2+t] -2 (-1+1t)?UnitStep[-1+1t])
1 - -
-3 Sin[3t] UnitStep[-7+ t]
Ejercicio48
res = InverselLaplaceTransform|[
Solve[LaplaceTransform[x ™" [t] + 9x[t] ==3t, t, s] /. {X[0] » 0, x"[0] » O},
LaplaceTransform[x[t], t, s]], s, t]
1 -
{{x1t1 > 5 (3t-sin(3t])}}
res = InverseLaplaceTransform|
Solve[LaplaceTransform[x " " [t] + 9x[t] =0, t, s] /. {X[0] »1, Xx"[0] » 2},
LaplaceTransform[x[t], t, s]], s, t]
{{x1t] > Cos[31] + % Sin[3t]}}
Ejercicio53
a)
InverseLaplaceTransform[Solve[
LaplaceTransform[x " " [t] + X[t] = (UnitStep[t-1] - UnitStep[t-2]) (2-t), t, s] /-
{x[0] » 0, x"[0] -» O}, LaplaceTransform[x[t], t, s1], s, t]
{{x[t] »
(-2+t+Sin[2-t]) UnitStep[-2+t] - (-2+t+Cos[1-t] +Sin[1l-t]) UnitStep[-1+t]}}
b)

InverseLaplaceTransform[Solve[
LaplaceTransform[x """ [t] + 4 X" [t] + 4 X[t] = t-UnitStep[t-1] (E+E~ (-2 (E-1))),
t, s] /. {x[0] »1, x"[0] -» O}, LaplaceTransform[x[t], t, s]], s, t]

{{x1t1 > % e?t (54 e®t (-141) +9t- (-1+1) (e®?"+e? (-3+21)) UnitStep[-1+1t])}}

c)
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InverseLaplaceTransform[
Solve[LaplaceTransform[x " [t] + X[t] = DiracDelta[t-1], t, s] /. {X[0] » 1},
LaplaceTransform[x[t], t, s]], s, t]

({X[t] >e® (L+eUnitStep[-1+1t])}}
d)

InverseLaplaceTransform[
Solve[LaplaceTransform[x " " [t] + X[t] == DiracDelta[t - Pi] Cos[t], t, S] /-
{x[0] » 0, x"[0] » 1}, LaplaceTransform[x[t], t, S]], S, t]

({X[t] >Sin[t] (1+UnitStep[-n+t])}}
e)

InverseLaplaceTransform[
Solve[LaplaceTransform[x ™" [t] + 2x"[t] + X[t] == DiracDelta[t - 1] + UnitStep[t-2Pi],
t, s] /. {x[0] »0, x"[0] » 1}, LaplaceTransform[x[t], t, s]], s, t]

({X[t] et (t+e (-1+1t) UnitStep[-1+1t] + (et +e®" (-1+27-1)) UnitStep[-2+t])}}

Ejercicio56

InverseLaplaceTransform[Solve[LaplaceTransform[{x"[t] + Xx[t] +2y"[t] +3y[t] == O,
X"[t] -4x[t] +3y"[t] -8y[t] = Sin[t]}, t, s] /. {X[0] » 2, y[0] » -1},

{LaplaceTransform[x[t], t, s], LaplaceTransform[y[t], t, s]}], s, t]

(-2Cos[t] +8Cos[2t] -3Sin[t] +6Sin[2t]),

WP Wk

(-4Cos[2t] +Sin[t] -Cos[t] (-1+4Sin[t]))}}
Ejercicio57
a)

InverseLaplaceTransform[
Solve[LaplaceTransform[{x"[t] == -X[t] +y[t] +1, y"[t] == X[t] -y[t] +1}, t, s] /.
{x[0] » 0, y[0] » O},
{LaplaceTransform[x[t], t, s], LaplaceTransform[y[t], t, s]}], s, t]

{{x[t] > L, y[t] >T}}
b)

InverselLaplaceTransform[
Solve[LaplaceTransform[{x"[t] == y[t] + EN(-t), y"[t] = 4Xx[t] +Sin[t]}, t, s] /-
{x[0] » 0, y[0] » 0},
{LaplaceTransform[x[t], t, s], LaplaceTransform[y[t], t, S]}], S, t]

{{x1t1 > 6710 (-2t (33-20et-13e*Y) -128Sin[t]),
1

yit] > 55 (-e 2t (-33+40e"-13¢*") -6Cos[t])}}
Ejercicio59

DSolve[{txy"*[t] -twy"[t] -y[t] =0, y[0] = 0, y*[0] = 3}, y[t], t]

{({y[t] >3e*t})




