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Exercise 7

Find the Laplace transform of the following expressions:

1 + xex

Solution

The Laplace transform of a function f(x) is defined as

F (s) = L{f(x)} =
ˆ ∞
0

e−sxf(x) dx.

Use the definition to find the answer.

L{1 + xex} =
ˆ ∞
0

e−sx(1 + xex) dx

=

ˆ ∞
0

(e−sx + xexe−sx) dx

=

ˆ ∞
0

e−sx dx+

ˆ ∞
0

xexe−sx dx

To avoid using integration by parts, write the second integrand as a derivative with respect to s.

=
1

(−s)
e−sx

∣∣∣∣∞
0

+

ˆ ∞
0

(
− ∂

∂s

)
exe−sx dx

=
1

s
− d

ds

ˆ ∞
0

e(1−s)x dx

=
1

s
− d

ds

[
1

1− s
e(1−s)x

∣∣∣∣∞
0

]
=

1

s
− d

ds

(
1

s− 1

)
=

1

s
−
[
− 1

(s− 1)2

]
Therefore,

L{1 + xex} = 1

s
+

1

(s− 1)2
.
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