
Math 3151 - Substitution Examples
Philip Pennance1 –Semester I, 2016-17

1. Example.

Integrate

∫
tanx dx.

Solution.∫
tanx dx =

∫
sinx

cosx
dx.

The substitution

u = cosx; du = − sinx dx

yields∫
tanx dx = −

∫
1

u
du

= − ln |u| du+ C

= − ln | cosx|+ C.

2. Example.∫
cscx dx =

∫
1

sinx
dx

=

∫
1

2 sin
(
x
2

)
cos
(
x
2

) dx
=

∫
sec2

(
x
2

)
tan
(
x
2

) dx.
The substitution

u = tan
x

2
; du =

1

2
sec2

x

2
dx

yields∫
cscx dx =

∫
1

u
du

= ln |u| du+ C

= ln
∣∣∣tan(x

2

)∣∣∣+ C.

3. Example.∫
secx dx =

∫
1

cosx
dx

=

∫
1

sin
(
x+ π

2

) dx
=

∫
1

sin 2
(
x
2
+ π

4

) dx
=

∫
1

2 sin
(
x
2
+ π

4

)
cos
(
x
2
+ π

4

) dx
=

∫
sec2

(
x
2
+ π

4

)
2 tan

(
x
2
+ π

4

) dx
= ln

∣∣∣tan(x
2
+
π

4

)∣∣∣+ C

This can be obtained by translation
from the previous example.

4. Example.

Integrate
∫
x3(x2 − 1)7 dx.

Solution.

The substitution

u = x2 − 1; du = 2x dx

yields∫
x3(x2 − 1)7 dx =

1

2

∫
(u+ 1)u7 du

=
1

2

∫
u8 + u7 du

=
1

2

[
u9

9
+
u8

8

[
+ C

=
1

2

[
(x2 − 1)9

9
+

(x2 − 1)8

8

]
+ C.
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