
Table of the Laplace Transform Properties1

L(f(t)) =
∫ ∞
0

f(t)e−pt d t = F (p)

I. linearity L(
∑n
k=1 ckfk(t)) =

∑n
k=1 ckFk(p)

II. time scaling L(f(λt)) = 1
λ
F

(
p

λ

)
, λ > 0

III. Laplace domain shifting L(eatf(t)) = F (p− a)

IV. derivative by a parameter ∂f(t, λ)
∂λ

= ∂F (p, λ)
∂λ

,

kde L(f(t, λ)) = F (p, λ)

V. time shifting L(f(t− τ)η(t− τ)) = e−τpF (p)

for every τ > 0

VI. time domain derivative L(f (1)(t)) = pF (p)− f(0+),

L(f (2)(t)) = p2F (p)− pf(0+)− f (1)(0+),

L(f (n)(t)) =

= pnF (p)− pn−1f(0+)− · · · − f (n−1)(0+)

VII. Laplace domain derivative L(−tf(t)) = F ′(p)

VIII. time domain integration L
(∫ t

0 f(τ) d τ
)

= F (p)
p

IX. Laplace domain integration L
(
f(t)
t

)
=
∫∞
p F (z) d z =

= limRe q→∞
∫ q
p F (z) d z
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Table of Laplace Transforms
of Common Functions

Time domain Laplace domain Region of convergence

1 1
p

Re(p) > 0

eat
1

p− a
Re(p) > Re(a)

sin(ωt) ω

p2 + ω2 Re(p) > 0

cos(ωt) p

p2 + ω2 Re(p) > 0

sinh(ωt) ω

p2 − ω2 Re(p) > |ω|

cosh(ωt) p

p2 − ω2 Re(p) > |ω|

eat sin(ωt) ω

(p− a)2 + ω2 Re(p) > a

eat cos(ωt) p− a
(p− a)2 + ω2 Re(p) > a

tn, n ∈ N
n!
pn+1 Re(p) > 0

tneat, n ∈ N
n!

(p− a)n+1 Re(p) > Re(a)

t sin(ωt) 2pω
(p2 + ω2)2 Re(p) > 0

t cos(ωt) p2 − ω2

(p2 + ω2)2 Re(p) > 0


