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Problem A.6

Evaluate the integral (to 5 significant digits)

� 5

−1
θ(2x− 4)e−3x dx

Solution

θ(x) represents the Heaviside function, which is defined by

θ(x) =

0 if x < 0

1 if x > 0
.

Start by making the following substitution.

u = 2x− 4 → x =
u+ 4

2

du = 2 dx → du

2
= dx

Therefore,

� 5

−1
θ(2x− 4)e−3x dx =

� 2(5)−4

2(−1)−4
θ(u)e−3(u+4)/2

(
du

2

)

=
1

2

� 6

−6
θ(u)e−3u/2−6 du

=
e−6

2

� 6

−6
θ(u)e−3u/2 du

=
e−6

2

[� 0

−6
θ(u)e−3u/2 du+

� 6

0
θ(u)e−3u/2 du

]

=
e−6

2

[� 0

−6
(0)e−3u/2 du+

� 6

0
(1)e−3u/2 du

]

=
e−6

2

� 6

0
e−3u/2 du

=
e−6

2

(
−2

3
e−3u/2

∣∣∣∣6
0

)

= −e−6

3
(e−9 − 1)

=
e9 − 1

3e15

≈ 0.00082615.
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