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B.01 Laplace transforms

Table lap.1 is a table with functions of time f(t)

on the left and corresponding Laplace

transforms L(s) on the right. Where applicable,

s = σ+ jω is the Laplace transform variable, T is

the time-domain period, ω02π/T is the

corresponding angular frequency, j =
√
−1,

a ∈ R+, and b, t0 ∈ R are constants.

Table lap.1: Laplace transform identities.

function of time t function of Laplace s

a1f1(t) + a2f2(t) a1F1(s) + a2F2(s)

f(t− t0) F(s)e−t0s

f ′(t) sF(s) − f(0)

dnf(t)

dtn
snF(s) + s(n−1)f(0) + s(n−2)f ′(0) + · · ·+ f(n−1)(0)

ˆ t

0

f(τ)dτ
1

s
F(s)

tf(t) −F ′(s)

f1(t) ∗ f2(t) =
ˆ ∞
−∞ f1(τ)f2(t− τ)dτ F1(s)F2(s)

δ(t) 1

us(t) 1/s

ur(t) 1/s2

tn−1/(n− 1)! 1/sn

e−at 1

s+ a

te−at 1

(s+ a)2
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1

(n− 1)!t
n−1e−at 1

(s+ a)n

1

a− b
(eat − ebt)

1

(s− a)(s− b)
(a 6= b)

1

a− b
(aeat − bebt)

s

(s− a)(s− b)
(a 6= b)

sinωt ω

s2 +ω2

cosωt s

s2 +ω2

eat sinωt ω

(s− a)2 +ω2

eat cosωt s− a

(s− a)2 +ω2


