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Pares de transformadas de Laplace

f(t) F (s) =

∫ +∞

0

f(t)e−stdt Semiplano de convergencia

impulso unitario δ(t) 1 ∀s ∈ C

escalon unitario Y (t)
1

s
Re {s} > 0

t
1

s2
Re {s} > 0

e−at 1
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Re {s} > −a

te−at 1

(s+ a)2
Re {s} > −a

sin (ωt)
ω

s2 + ω2
Re {s} > 0

cos (ωt)
s

s2 + ω2
Re {s} > 0
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sn+1
Re {s} > 0
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n!

(s+ a)n+1
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1

b− a
(e−at − e−bt)

1

(s+ a)(s+ b)
Re {s} > máx{−a,−b}

1
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[

1 +
1

a− b
(be−at − ae−bt)

]

1

s(s+ a)(s+ b)
Re {s} > máx{−a,−b, 0}

e−at sin (ωt)
ω

(s+ a)2 + ω2
Re {s} > −a

e−at cos (ωt)
(s+ a)

(s+ a)2 + ω2
Re {s} > −a

1

a2
(at− 1 + e−at)

1

s2(s+ a)
Re {s} > máx{−a, 0}

ωn
√

1− ζ2
e−ζωnt sin (ωn

√

1− ζ2t)
ω2
n

s2 + 2ζωns+ ω2
n

Re {s} > −ζωn

1−
1

√

1− ζ2
e−ζωnt sin (ωn

√

1− ζ2t+ φ)
ω2
n

s(s2 + 2ζωns+ ω2
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Re {s} > máx{−ζωn, 0}
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√

1− ζ2
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Propiedades de la transformada de Laplace

L [Af(t)] = AF (s)

L [f1(t) + f2(t)] = F1(s) + F2(s)

L

[

d

dt
f(t)

]

= sF (s)− f(0)

L

[
∫ t

0

f(t)dt

]

=
F (s)

s

L
[

e−atf(t)
]

= F (s+ a)

L [Y (t− a)f(t− a)] = e−asF (s)

L [tf(t)] = −
dF (s)

ds

L

[

f

(

t

a

)]

= aF (as)

Teorema del valor inicial:
f(0+) = ĺım

s→+∞

sF (s)

Teorema del valor final:
f(t → +∞) = ĺım

s→0+
sF (s)

Transformada de una función periódica de peŕıodo T :

L [f(t)] =
L [fT (t)]

1− e−Ts
, siendo fT la restricción a un peŕıodo de f(t)

Teorema de convolución:
L [f1(t) ∗ f2(t)] = F1(s)F2(s)


