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1. ∫
cos2(x) tan3(x) dx =

∫
cos2(x)(sec2(x)− 1) tan(x) dx =

∫
tan(x)− cos(x) sin(x)dx

=

∫
tan(x)− 1

2
sin(2x)dx = − ln | cos(x)|+ 1

4
cos(2x) + C

2. Consider u = sec(x) then du = sec(x) tan(x)dx, so∫
tan(x) sec3(x)dx =

∫
u2du =

u3

3
+ C =

sec3(x)

3
+ C

3. ∫
tan3(x) sec(x)dx =

∫
tan(x)(sec2(x)− 1) sec(x)dx

=

∫
tan(x) sec3(x)− sec(x) tan(x) dx

=
1

3
sec3(x)− sec(x) + C

4. Note that |x| ≤ 1 for the function to be real valued. Thus let x = sin θ, then dx = cos θdθ so∫
x3
√

1− x2dx =

∫
sin3 θ cos θ cos θdθ

=

∫
sin θ(1− cos2 θ) cos2 θdθ

=

∫
sin θ cos2 θ − sin θ cos4 θ dθ

= −cos3 θ

3
+

cos5 θ

5
+ C

= − (1− x2)3/2

3
+

(1− x2)5/2

5
+ C

5. Note that |x| ≤ 1
2 so let x = 1

2 sin θ so dx = 1
2 cos θdθ, so∫ √

1− 4x2dx =

∫
1

2

√
1− sin2 θ cos θdθ

=
1

2

∫
cos2 θdθ

=
1

4

∫
(cos(2θ) + 1)dθ

=
1

8
sin(2θ) +

θ

4
+ C

=
2

8
sin θ cos θ +

θ

4
+ C

= x

√
1

4
− x2 +

1

4
sin−1(2x) + C

1



6. Let x = 3 sec θ, then dx = 3 sec θ tan θdθ. Note θ = cos−1( 3
x )∫ √

x2 − 9

x3
dx =

∫
3 tan θ

27 sec3 θ
3 sec θ tan θdθ

=
9

27

∫
tan2 θ

sec2 θ
dθ

=
1

3

∫
sin2 θdθ

=
1

3
(
1

2
θ − 1

4
sin(2θ)) + C

=
1

3
(
1

2
θ − 1

2
sin(θ) cos(θ)) + C

=
1

6
(cos−1(

3

x
)− sin(cos−1(

3

x
)) cos(cos−1(

3

x
))) + C

=
1

6
(cos−1(

3

x
)−

√
1− 9

x2
3

x
) + C

=
1

6
(cos−1(

3

x
)− 3

x

√
1− 9

x2
) + C

7. Let x = 3
5 sin θ, dx = 3

5 cos θdθ. Note 0.6 = 3
5 = 3

5 sin(π/2) and 0 = 3
5 sin(0). Thus we are in the first

quadrant, so cos θ =
√

1− sin θ∫ 0.6

0

x2√
9− 25x2

dx =

∫ 0.6

0

x2

5
√

9
25 − x2

dx

=
1

5

∫ π/2

0

( 3
5 sin θ)2

3
5 cos θ

3

5
cos θdθ

=
9

125

∫ π/2

0

sin2 θdθ

=
9

125

[
1

2
θ − 1

4
sin(2θ)

]π/2
0

=
9π

500

2


