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11.8 Laplace transforms table

L ( f (t)) = F(s) =

•Z

0

f (t)e�st dt

SPECIFIC FUNCTIONS GENERAL RULES

.
F(s)

.
f (t)

.
F(s)

.
f (t)

.1
s

.
1

.e�as

s

.
H(t � a)

.1
sn , n 2 Z+ .tn�1

(n � 1)!
.

e�asF(s)
.

f (t � a)H(t � a)

.1
s + a

.
e�at .

F(s � a)
.

eat f (t)

.1
(s + a)n , n 2 Z+ .

e�at tn�1

(n � 1)!
.

sF(s) � f (0)
.

f 0(t)

.1
s2 + w2

.sin(wt)
w

.
s2F(s) � s f (0) � f 0(0)

.
f 00(t)

.s
s2 + w2

.
cos(wt)

.
F0(s)

.
�t f (t)

.1
(s + a)2 + w2

.e�at sin(wt)
w

.
F(n)(s)

.
(�t)n f (t)

.s + a
(s + a)2 + w2

.
e�at cos(wt)

.F(s)
s

.tZ

0

f (u) du

.1
(s2 + w2)2

.sin(wt) � wt cos(wt)
2w3

.
F(s)G(s)

.�
f ⇤ g

�
(t)

.s
(s2 + w2)2

.t sin(wt)
2w

Higher derivatives:

L
⇣

f (n)(t)
⌘

= snF(s)� sn�1 f (0)� sn�2 f 0(0)� · · ·� s f (n�2)(0)� f (n�1)(0)

The Convolution Theorem:

L ( f ⇤ g) = L ( f ) L (g) where
�

f ⇤ g
�
(t) =

tZ

0

f (u)g(t � u) du


