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Exercise (9.3.5). Compute ∫ 3

0

x√
x + 1

dx.

Solution. Using the substitution u = x + 1 (so x = u− 1), we have du = dx and u = 1 (resp. u = 4)
when x = 0 (resp. x = 3), so∫ 3

0

x√
x + 1

dx =
∫ 4

1

u− 1√
u

du

=
∫ 4

1
u1/2 − u−1/2du

=

[
2
3

u3/2 − 2u1/2
]4

1

=

(
2
3
· 8− 2 · 2

)
−
(

2
3
− 2
)

=
8
3

.

Exercise (9.3.18). Compute ∫ π/4

0
tan x dx.

Solution. Rewriting tan x as sin x
cos x , we can use the substitution u = cos x, so that du = − sin x dx

and u = 1 (resp. u =
√

2
2 ) when x = 0 (resp. x = π

4 ). So∫ π/4

0
tan x dx =

∫ π/4

0

sin x
cos x

dx

= −
∫ √2/2

1

1
u

du

= −
[

ln u
]√2/2

1

= − ln(
√

2/2) + ln 1

= − ln(
√

2/2).
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Exercise (9.6.40). Evaluate ∫ 0

−∞

8
(x− 5)2 dx.

Solution. Using the substitution u = x− 5, we have du = dx, and u = −∞ (resp. u = −5) when
x = −∞ (resp. x = 0). Thus ∫ 0

−∞

8
(x− 5)2 dx =

∫ −5

−∞

8
u2 du

=

[
− 8

u

]−5

−∞

=
8
5

.

Exercise (9.6.43). Evaluate ∫ ∞

0

e−x

(e−x + 2)2 dx.

Solution. Using the substitution u = e−x + 2, we have −du = e−xdx, and u = 3 (resp. u = 2) when
x = 0 (resp. x = ∞). Thus ∫ ∞

0

e−x

(e−x + 2)2 dx = −
∫ 2

3

1
u2 du

= −
[
− 1

u

]2

3

=
1
2
− 1

3

=
1
6

.
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