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Use the Method of Substitution to evaluate the following definite and indefinite integrals.

1.
∫

2x(x2 + 3)4 dx Let

u = x2 + 3

du = 2x dx

then
∫

2x(x2 + 3)4 dx =
∫

u4 du

=
1

5
u5 + C

=
1

5
(x2 + 3)5 + C

2.
∫

1

0

x2(1 + 2x3)5 dx Let

u = 1 + 2x3

du = 6x2 dx
1

6
du = x2 dx

then
∫

1

0

x2(1 + 2x3)5 dx =
∫

3

1

1

6
u5 du

=
1

6

∫

3

1

u5 du

=
1

6
· 1

6
u6

∣

∣

∣

3

1

=
1

36
u6

∣

∣

∣

3

1

=
1

36

(

36 − 16
)

=
182

9
≈ 20.222

3.
∫

sec x tan x
√

1 + sec x dx Let

u = 1 + sec x

du = sec x tan x dx



then
∫

sec x tan x
√

1 + sec x dx =
∫ √

udu

=
∫

u1/2 du

=
2

3
u3/2 + C

=
2

3
(1 + sec x)3/2 + C

4.
∫

4

3

1

(x − 2)3
dx Let

u = x − 2

du = dx

then
∫

4

3

1

(x − 2)3
dx =

∫

2

1

1

u3
du

=
∫

2

1

u−3 du

= −1

2
u−2

∣

∣

∣

2

1

= −1

2

1

u2

∣

∣

∣

∣

2

1

= −1

2

(

1

22
− 1

12

)

= −1

2

(

1

4
− 1

)

=
3

8
= 0.375

5.
∫

x2 sin(1 − x3) dx Let

u = 1 − x3

du = −3x2 dx

−1

3
du = x2 dx

then
∫

x2 sin(1 − x3) dx =
∫

−1

3
sin u du

= −1

3

∫

sin u du



= −1

3
(− cos u) + C

=
1

3
cos u + C

=
1

3
cos(1 − x3) + C

6.
∫

√

π

0

x cos(x2) dx Let

u = x2

du = 2x dx
1

2
du = x dx

then
∫

√

π

0

x cos(x2) dx =
∫ π

0

1

2
cos u du

=
1

2

∫ π

0

cos u du

=
1

2
sin u|π

0

=
1

2
(sin π − sin 0)

=
1

2
(0 − 0)

= 0

7.
∫

ex
√

1 + ex dx Let

u = 1 + ex

du = ex dx

then
∫

ex
√

1 + ex dx =
∫ √

udu

=
∫

u1/2 du

=
2

3
u3/2 + C

=
2

3
(1 + ex)3/2 + C

8.
∫

4

1

1

x2

√

1 +
1

x
dx Let

u = 1 +
1

x



du = − 1

x2
dx

−du =
1

x2
dx

then

∫

4

1

1

x2

√

1 +
1

x
dx =

∫

5/4

2

−
√

udu

= −
∫

5/4

2

√
udu

=
∫

2

5/4

√
udu

=
∫

2

5/4

u1/2 du

=
2

3
u3/2

∣

∣

∣

2

5/4

=
2

3

(

23/2 − (5/4)3/2
)

=
4

3

√
2 − 5

12

√
5 ≈ 0.953923

9.
∫

x

1 + x2
dx Let

u = 1 + x2

du = 2x dx
1

2
du = x dx

then
∫ x

1 + x2
dx =

∫ 1

2
· 1

u
du

=
1

2

∫

1

u
du

=
1

2
lnu + C

=
1

2
ln(1 + x2) + C

10.
∫ e2

e

1

x ln x
dx Let

u = ln x

du =
1

x
dx



then

∫ e2

e

1

x lnx
dx =

∫

2

1

1

u
du

= ln u|2
1

= ln 2 − ln 1

= ln 2 ≈= 0.693147


