
October 28 Math 2306 sec 51 Fall 2015

Section 7.2: Inverse Transforms and Derivatives

I L {αf (t) + βg(t)} = αF (s) + βG(s)

I L {1} = 1
s , s > 0

I L {tn} = n!
sn+1 , s > 0 for n = 1,2, . . .

I L {eat} = 1
s−a , s > a

I L {cos kt} = s
s2+k2 , s > 0

I L {sin kt} = k
s2+k2 , s > 0
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Transforms of Derivatives

For y = y(t) defined on [0,∞) having derivatives y ′, y ′′ and so forth, if

L {y(t)} = Y (s),

then

L

{
dy
dt

}
= sY (s)− y(0),

L

{
d2y
dt2

}
= s2Y (s)− sy(0)− y ′(0),

...

L

{
dny
dtn

}
= snY (s)− sn−1y(0)− sn−2y ′(0)− · · · − y (n−1)(0).

October 26, 2015 2 / 55



Solve the IVP using the Laplace Transform

(b) y ′′−4y ′ = 6e3t−3e−t y(0) = 1, y ′(0) = −1
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(c)
d2y
dt2 +9y = et y(0) = 0, y ′(0) = 0
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Section 7.3: Translation Theorems

Suppose we wish to evaluate L −1
{

2
(s−1)3

}
. Does it help to know that

L
{

t2} = 2
s3 ?

Consider the definition of L
{

et t2}
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