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Laplace Transforms
In class, we presented the following pairs:

f(t) () L{f(t)} = f̂(s) =
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0
e�stf(t) dt (1)

eat () 1

s� a
(3)

ḟ () sf̂ � f(0) (4a)

f̈ () s2f̂ � sf(0)� ḟ(0) (4b)

sin bt () b

s2 + b2
(6)

� tf(t) () df̂

ds
(8)

f(t)

t
()

Z 1

s
f̂(�) d� (9)

uc(t)f(t� c) () e�csL{f(t)} (10)

ectf(t) () f̂(s� c) (11)
Z t

0
f(⌧)g(t� ⌧) d⌧ () f̂(s)ĝ(s) (12)

(Note that on the right-hand side of (10), the Laplace transform is of the normal form of
f , not the shifted form.)

We can also use the properties above to derive additional results. Taking a = 0 in (3),
we obtain

1 () 1

s
. (2)

Substituting (6) into (4a), we obtain

cos bt () s

s2 + b2
. (7)

Using (6) in (11), we have

eat sin bt () b

(s� a)2 + b2
. (5)
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