
Transformada de Laplace

Ejercicios 6-
13 Hpágina 142 del libroL. Calcula la Transformada de Laplace de las siguientes funciones

Clear@f1, f2, f3, f4, f5, f6, f7, f8, f9, f10, f11, f12, f13D
f1@t_D = 1êH4 t^H3ê5LL + 1êH2 t^H1ê10LL − t^H3ê20L
f2@t_D = t Cos@tD
f3@t_D = t Sin@tD
f4@t_D = E^H3 tL Cos@4 tD
f5@t_D = Integrate@E^H3 xL, 8x, 0, t<D
f6@t_D = UnitStep@tD − UnitStep@t − 5D
f7@t_D = UnitStep@t − 1D − UnitStep@t − 2D
f8@t_D = UnitStep@t − 2 Piê3D Sin@t − 2 Piê3D
f9@t_D = HUnitStep@t − 1D − UnitStep@t − 3DL t^2
f10@t_D = 3 HUnitStep@t − PiD − UnitStep@tDL + UnitStep@t − 2 PiD Sin@tD
f11@t_D = E^H3 tL Cosh@4 tD
f12@t_D = t E^H3 tL Cosh@4 tD
f13@t_D = Ht + 2L^2 E^t
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N@LaplaceTransform@f1@tD, t, sDD
LaplaceTransform@f2@tD, t, sD
LaplaceTransform@f3@tD, t, sD
LaplaceTransform@f4@tD, t, sD
LaplaceTransform@f5@tD, t, sD
LaplaceTransform@f6@tD, t, sD
LaplaceTransform@f7@tD, t, sD
LaplaceTransform@f8@tD, t, sD
LaplaceTransform@f9@tD, t, sD
LaplaceTransform@f10@tD, t, sD
LaplaceTransform@f11@tD, t, sD
LaplaceTransform@f12@tD, t, sD
LaplaceTransform@f13@tD, t, sD
−
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Ejercicio 18

Clear@fD
f@t_D = HCos@a tD − Cos@b tDLê t

Cos@a tD − Cos@b tD
t
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Simplify@LaplaceTransform@f@tD, t, sDD
1
2
HLog@a2D − Log@b2D − Log@a2 + s2D + Log@b2 + s2DL

Ejercicio 2. Calcula la Transformada
inversa de Laplace de las siguientes

funciones

Ejercicio 40 Hpágina 145L
F1@s_D = 12êHs^2 + 8L;
F2@s_D = H2 s + 1LêHs^2 − 2 s + 2L;
F3@s_D = Hs + 5LêHs^3 − 11 s^2 + 31 s − 21L;
F4@s_D = 1êH3 s − 4L^3;
F5@s_D = 1êHs^2 + 1L^2;
F6@s_D = Hs^2 − 9LêHs^2 + 9L^2;
F7@s_D = 1êHs^2 Hs^2 + 8LL;
F8@s_D = E^H−2 sLêHs^2 − 4L;
F9@s_D = Hs^2 + 1LêHs − 1L^3;
F10@s_D = sêHs + 1L^4;
F11@s_D = H3 s^2 + 8 s − 1LêHHs − 3L Hs + 2L^2L;
F12@s_D = sêHHs + 1L Hs − 2L^5L;
F13@s_D = H5 s + 3LêHs^2 + 2L^4;
F14@s_D = 54êHs^4 − 81L;
F15@s_D = 54êHs^4 + 81L;

Simplify@InverseLaplaceTransform@F1@sD, s, tDD
Simplify@InverseLaplaceTransform@F2@sD, s, tD êê ComplexExpandD
Simplify@InverseLaplaceTransform@F3@sD, s, tDD
Simplify@InverseLaplaceTransform@F4@sD, s, tDD
Simplify@InverseLaplaceTransform@F5@sD, s, tDD

3 è!!!2 SinA2 è!!!2 tE
t H2 Cos@tD + 3 Sin@tDL

1
2

t H1 − 2 2 t + 6 tL
1
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4 tê3 t2

1
2
H−t Cos@tD + Sin@tDL

EjerciciosTLaplace.nb 3

Simplify@InverseLaplaceTransform@F6@sD, s, tDD
Simplify@InverseLaplaceTransform@F7@sD, s, tDD
Simplify@InverseLaplaceTransform@F8@sD, s, tDD
Simplify@InverseLaplaceTransform@F9@sD, s, tDD
Simplify@InverseLaplaceTransform@F10@sD, s, tDD
Simplify@InverseLaplaceTransform@F11@sD, s, tDD
Simplify@InverseLaplaceTransform@F12@sD, s, tDD
Simplify@InverseLaplaceTransform@F13@sD, s, tDD
Simplify@InverseLaplaceTransform@F14@sD, s, tDD
Simplify@InverseLaplaceTransform@F15@sD, s, tD êê ComplexExpandD
t Cos@3 tD

1
32

I4 t − è!!!2 SinA2 è!!!2 tEM
1
4

4−2 t H−1 + −8+4 tL UnitStep@−2 + tD
t H1 + tL2

−
1
6

−t H−3 + tL t2

−2 t H1 + 2 5 t + tL
1

972
−t H4 + 3 t H−4 + 12 t − 18 t2 + 18 t3 + 27 t4LL

1
768

I6 t H−15 − 10 t + 2 t2L CosAè!!!2 tE + è!!!2 H45 + 30 t − 36 t2 − 20 t3L SinAè!!!2 tEM
1
2
H− −3 t + 3 t − 2 Sin@3 tDL

− 3 tè!!!!2 I−I−1 + 3 è!!!!2 tM CosA 3 tè!!!!2 E + I1 + 3 è!!!!2 tM SinA 3 tè!!!!2 EMè!!!2
Ejercicio 42

g1@s_D = Hs E^H−s Piê2LLêHs^2 + 9L;
g2@s_D = H1 − E^H−2 sLLês^2;
g3@s_D = E^H−s Piê2LêHs^2 − 1L;
g4@s_D = E^H−4 sLês^4;
g5@s_D = H1 − E^H−sLL^2ês^3;
g6@s_D = E^H−s PiLêHs^2 + 9L;
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Simplify@InverseLaplaceTransform@g1@sD, s, tDD
Simplify@InverseLaplaceTransform@g2@sD, s, tDD
Simplify@InverseLaplaceTransform@g3@sD, s, tDD
Simplify@InverseLaplaceTransform@g4@sD, s, tDD
Simplify@InverseLaplaceTransform@g5@sD, s, tDD
Simplify@InverseLaplaceTransform@g6@sD, s, tDD

−Sin@3 tD UnitStepA−
π
2

+ tE
µ  

2 t ≥ 2
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1
2

− π
2 −t H− π + 2 tL UnitStepA−

π
2

+ tE
1
6
H−4 + tL3 UnitStep@−4 + tD

1
2
Ht2 + H−2 + tL2 UnitStep@−2 + tD − 2 H−1 + tL2 UnitStep@−1 + tDL

−
1
3

Sin@3 tD UnitStep@−π + tD
Ejercicio 48

res = InverseLaplaceTransform@
Solve@LaplaceTransform@x''@tD + 9 x@tD 3 t, t, sD ê. 8x@0D → 0, x'@0D → 0<,

LaplaceTransform@x@tD, t, sDD, s, tD
99x@tD →

1
9
H3 t − Sin@3 tDL==

res = InverseLaplaceTransform@
Solve@LaplaceTransform@x''@tD + 9 x@tD 0, t, sD ê. 8x@0D → 1, x'@0D → 2<,

LaplaceTransform@x@tD, t, sDD, s, tD
99x@tD → Cos@3 tD +

2
3

Sin@3 tD==
Ejercicio 53

aL
InverseLaplaceTransform@Solve@

LaplaceTransform@x''@tD + x@tD HUnitStep@t − 1D − UnitStep@t − 2DL H2 − tL, t, sD ê.8x@0D → 0, x'@0D → 0<, LaplaceTransform@x@tD, t, sDD, s, tD
88x@tD →H−2 + t + Sin@2 − tDL UnitStep@−2 + tD − H−2 + t + Cos@1 − tD + Sin@1 − tDL UnitStep@−1 + tD<<
bL
InverseLaplaceTransform@Solve@

LaplaceTransform@x''@tD + 4 x'@tD + 4 x@tD t − UnitStep@t − 1D Ht + E^H−2 Ht − 1LLL,
t, sD ê. 8x@0D → 1, x'@0D → 0<, LaplaceTransform@x@tD, t, sDD, s, tD

99x@tD →
1
4

−2 t H5 + 2 t H−1 + tL + 9 t − H−1 + tL H 2 t + 2 H−3 + 2 tLL UnitStep@−1 + tDL==
cL
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InverseLaplaceTransform@
Solve@LaplaceTransform@x'@tD + x@tD DiracDelta@t − 1D, t, sD ê. 8x@0D → 1<,

LaplaceTransform@x@tD, t, sDD, s, tD
88x@tD → −t H1 + UnitStep@−1 + tDL<<
dL
InverseLaplaceTransform@

Solve@LaplaceTransform@x''@tD + x@tD DiracDelta@t − PiD Cos@tD, t, sD ê.8x@0D → 0, x'@0D → 1<, LaplaceTransform@x@tD, t, sDD, s, tD
88x@tD → Sin@tD H1 + UnitStep@−π + tDL<<
eL
InverseLaplaceTransform@

Solve@LaplaceTransform@x''@tD + 2 x'@tD + x@tD DiracDelta@t − 1D + UnitStep@t − 2 PiD,
t, sD ê. 8x@0D → 0, x'@0D → 1<, LaplaceTransform@x@tD, t, sDD, s, tD

88x@tD → −t Ht + H−1 + tL UnitStep@−1 + tD + H t + 2 π H−1 + 2 π − tLL UnitStep@−2 π + tDL<<
Ejercicio 56

InverseLaplaceTransform@Solve@LaplaceTransform@8x'@tD + x@tD + 2 y'@tD + 3 y@tD 0,
x'@tD − 4 x@tD + 3 y'@tD − 8 y@tD Sin@tD<, t, sD ê. 8x@0D → 2, y@0D → −1<,8LaplaceTransform@x@tD, t, sD, LaplaceTransform@y@tD, t, sD<D, s, tD

99x@tD →
1
3
H−2 Cos@tD + 8 Cos@2 tD − 3 Sin@tD + 6 Sin@2 tDL,

y@tD →
1
3
H−4 Cos@2 tD + Sin@tD − Cos@tD H−1 + 4 Sin@tDLL==

Ejercicio 57
aL

InverseLaplaceTransform@
Solve@LaplaceTransform@8x'@tD −x@tD + y@tD + 1, y'@tD x@tD − y@tD + 1<, t, sD ê.8x@0D → 0, y@0D → 0<,8LaplaceTransform@x@tD, t, sD, LaplaceTransform@y@tD, t, sD<D, s, tD
88x@tD → t, y@tD → t<<
bL
InverseLaplaceTransform@

Solve@LaplaceTransform@8x'@tD y@tD + E^H−tL, y'@tD 4 x@tD + Sin@tD<, t, sD ê.8x@0D → 0, y@0D → 0<,8LaplaceTransform@x@tD, t, sD, LaplaceTransform@y@tD, t, sD<D, s, tD
99x@tD →

1
60

H− −2 t H33 − 20 t − 13 4 tL − 12 Sin@tDL,

y@tD →
1

30
H− −2 t H−33 + 40 t − 13 4 tL − 6 Cos@tDL==

Ejercicio 59

DSolve@8t ∗ y''@tD − t ∗ y'@tD − y@tD 0, y@0D 0, y'@0D 3<, y@tD, tD
88y@tD → 3 t t<<
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