
7.1. Integration by Substitution www.ck12.org

7.1 Integration by Substitution

1. Let u = x−8. Then du = dx.

∫ 3
(x−8)2 dx =

∫ 3
u2 du

=
3u−1

−1
+C

=− 3
x−8

+C

2. Let u = 2+ x. Then du = dx.

∫ √
2+ xdx =

∫
(2+ x)

−1
2 dx

=
∫

u
1
2 du

=
u

3
2

3
2

+C

=
2
3

u
3
2 +C

=
2
3
(2+ x)

3
2 +C

3. Let u = 2+ x. Then du = dx.

∫ 1√
2+ x

dx =
∫
(2+ x)

−1
2 dx

=
∫

u
−1
2 du

=
u

1
2

1
2

+C

= 2u
1
2 +C

= 2
√

2+ x+C

4.

x2

x+1
= x−1− 1

x+1∫ x2

x+1
dx =

∫ (
x−1− 1

x+1

)
dx

=
x2

2
− x− ln|x+1|+C
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5. Let u = e−x +2. Then du =−e−xdx.

∫ e−x

e−x +2
dx =−

∫ 1
u

du

=−ln|u|+C

= ln|e−x +2|+C

6.

3
√

t +5
t

=
3

t
1
2
+

5
t∫ 3

√
t +5
t

dt =
∫ ( 3

t
1
2
+

5
t

)
dt

=
3t

1
2

1
2

+5ln|t|+C

= 6
√

t +5ln|t|+C

7. Let u = 3x−1. Then du = 3 dx.

∫ 2√
3x−1

dx = 2
∫ 1

3
u
−1
[ 2du

=
2
3

u
1
2

1
2

+C

=
4
3

√
3x−1+C

8. Let u = sinx. Then du = cosx dx.

∫
sinxcosx dx =

∫
u du

=
u2

2
+C

=
1
2

sin2 x+C

9. Let u = cosx. Then du =−sinx dx.

∫
cosx

√
1− cos2 xdx =−

∫
u du

=−u2

2
+C

=−1
2

cos2 x+C

10. Let u = sinx. Then du = cosxdx.

221

http://www.ck12.org


7.1. Integration by Substitution www.ck12.org

∫
sin5 xcosx dx =

∫
u5 du

=
u6

6
+C

=
1
6

sin6 x+C

11. Let u = 4x4. Then du = 16x3 dx.

∫
x3 cos(4x4)dx =

1
16

∫
cosu du

=
1
6

sinu+C

=
1
6

sin
(
4x4)+ c

12. Let u = 2x+4. Then du = 2 dx.

∫
sec2(2x+4)dx =

1
2

∫
sec2 u du

=
1
2

tanu+C

=
1
2

tan(2x+4)+C

13. Let u = x2. Then du = 2x dx.

Then if x = 0, then u = 0 and if x = 2, then u = 4.

2∫
0

xex2
dx =

1
2

4∫
0

eudu

=
1
2
[eu]40

=
1
2
[e4−1]

14. Let u = x2. Then du = 2x dx.

If x = 0 then u = 0. If x =
√

π, then u = π.

√
π∫

0

xsin
(
x2)dx =

1
2

π∫
0

sinu du

=−1
2
[cosu]π0

=−1
2
(cosπ− cos0)

=−1
2
(−1−1)

= 2
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15. Let u = x+5. Then du = dx and x = u−5.

If x = 0, then u = 5. If x = 1 then u = 6.

1∫
0

x(x+5)4dx =
6∫

5

(u−5)u4 du

=

6∫
5

(u5−5u4) du

=

[
u6

6
−5

u5

5

]6

5

= 7776−7776−
(

56

6
−55

)
= 520

5
6
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