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13 de octubre de 2023



Transformada de Laplace

Definición:

Sea f una función definida en la variable t ≥ 0. La integral:

L {f(t)} =

∫ ∞
0

e−stf(t) dt

es llamada Transformada de Laplace de f .
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Ejemplos:

1 L {1} =
1

s
s > 0

2 L {t} =
1

s2

3 L {e−3t} =
1

s+ 3
s > −3

4 L {sin(2t)} =
2

s2 + 4
s > 0
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Linealidad

A partir de las propiedades de la integral, resulta:

L {f + g} = L {f}+ L {g}
L {αf} = αL {f}
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Resumen de Fórmulas:

1 L {1} =
1

s

2 L {tn} =
n!

sn+1
(n ∈ N)

3 L {eat} =
1

s− a
4 L {sin(kt)} =

k

s2 + k2

5 L {cos(kt)} =
s

s2 + k2
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Ejercicios

Calcular:

1 L {1 + 5t}
2 L {4e−3t − 10 sin(2t)}
3 L {2t4}
4 L {4t− 10}
5 L {t2 + 6t− 10}
6 L {1 + e4t}
7 L {(1 + e2t)2}
8 L {4t2 − 5 sin(3t)}
9 L {t2 − e−9t + 5}

Soluciones:

1 1
s + 5

s2

2 4
s+3 −

20
s2+4

3 48
s5

4 4
s2
− 10

s

5 2
s3

+ 6
s2
− 10

s

6 1
s + 1

s−4
7 1

s + 2
s−2 + 1

s−4
8 4

s3
− 15

s2+9

9 2
s3
− 1

s+9 + 5
s
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Transformación Inversa de Laplace

L −1
{

1

s

}
= 1

L −1
{

n!

sn+1

}
= tn

L −1
{

1

s− a

}
= eat

L −1
{

k

s2 + k2

}
= sin(kt)

L −1
{

s

s2 + k2

}
= cos(kt)

Nota: Esta transformación también tiene propiedad de linealidad
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Ejercicios:

Calcular:

1 L −1
{

1

s5

}
2 L −1

{
1

s2 + 7

}
3 L −1

{
−2s+ 6

s2 + 4

}
4 L −1

{
s+ 1

s2 − 4s

}
5 L −1

{
6s2 + 50

(s+ 3)(s2 + 4)

}
6 L −1

{
s2 + 6s+ 9

(s− 1)(s− 2)(s+ 4)

}

Soluciones:

1 t4

24

2 1√
7

sin(
√

7t)

3 −2 cos(2t) + 3 sin(2t)

4 −1
4 + e4t

5 8e−3t − 2 cos(2t) + 3 sin(2t)

6 −16
5 e

t + 25
6 e

2t + 1
30e
−4t
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