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Problem 1: Integrate the following:

∫

x2
p

x − 1 d x

Solution. Let u= x − 1 ⇐⇒ x = u+ 1. Then du= d x. We have. . .
∫

x2
p

x − 1 d x =

∫

(u+ 1)2
p

u du

=

∫

(u2 + 2u+ 1)
p

u du

=

∫

(u5/2 + 2u3/2 + u1/2) du

=
2
7

u7/2 +
4
5

u5/2 +
2
3

u3/2 + C

=
2
7
(x − 1)7/2 +

4
5
(x − 1)5/2 +

2
3
(x − 1)3/2 + C

Problem 2: Integrate the following:

∫

x − 1−
p

x + 3px
p

x
d x

Solution.
∫

x − 1−
p

x + 3px
p

x
=

∫

�p
x −

1
p

x
− 1+ x−1/6

�

d x =
2
3

x3/2 − 2
p

x − x +
6
5

x5/6 + C
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Problem 3: Integrate the following:

∫

d x
9x2 + 4

∫

d x
9x2 + 4

=

∫

d x
9x2 + 4

·
1/4
1/4

=
1
4

∫

d x
9
4 x2 + 1

=
1
4

∫

d x
�3x

2

�2
+ 1

Let u=
3x
2

. Then du=
3
2

d x ⇐⇒ d x =
2
3

du. Thus, we have. . .

∫

d x
9x2 + 4

=
1
4

∫

d x
�3x

2

�2
+ 1
=

2
3
·

1
4

∫

du
u2 + 1

=
1
6

arctan(u) + C =
1
6

arctan
�

3x
2

�

+ C

Problem 4: Integrate the following:

∫

x3 3
p

2x4 + 5 d x

Solution. Let u= 2x4 + 5. Then du= 8x3 d x so that d x =
du
8x3

. Then. . .

∫

x3 3
p

2x4 + 5 d x =

∫

��x
3u1/3 du

8��x3
=

1
8

∫

u1/3 du=
1
8
·

3
4

u4/3 + C =
3
32
(2x4 + 5)4/3 + C

2 of 5



Problem 5: Integrate the following:

∫

secθ tan3 θ dθ

Solution.
∫

secθ tan3 θ dθ =

∫

tan2 θ · secθ tanθ dθ =

∫

(sec2 θ − 1) · secθ tanθ dθ

Let u= secθ . Then du= secθ tanθ dθ . Therefore,
∫

secθ tan3 θ dθ =

∫

(sec2 θ − 1) · secθ tanθ dθ =

∫

(u2 − 1) du=
u3

3
− u+ C =

sec3 θ

3
− secθ + C

Problem 6: Integrate the following:

∫

e2x sin(2x) d x

Solution.

u dv

sin(2x) e2x

2cos(2x)
e2x

2

−4sin(2x)
e2x

4

+

−
+

∫

e2x sin(2x) d x =
1
2

e2x sin(2x)−
2
4

e2x cos(2x)−
∫

e2x sin(2x) d x

2

∫

e2x sin(2x) d x =
1
2

e2x sin(2x)−
1
2

e2x cos(2x)
∫

e2x sin(2x) d x =
1
4

e2x sin(2x)−
1
4

e2x cos(2x) + C
∫

e2x sin(2x) d x =
e2x sin(2x)− e2x cos(2x)

4
+ C
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Problem 7: Integrate the following:

∫

cosθ ln(sinθ ) dθ

Solution. Let u= sinθ . Then du= cosθ dθ . Then
∫

cosθ ln(sinθ ) dθ =

∫

ln(sinθ ) · cosθ dθ =

∫

ln(u) du

ln u

1
u

1

u

∫

ln(u) du= u ln u−
∫

u
u

du= u ln u−
∫

1 du= u ln u− u+ C = sinθ ln(sinθ )− sinθ + C

Problem 8: Integrate the following:

∫

4x3 cos(3x) d x

Solution.

u dv

4x3 cos(3x)

12 x2 sin(3x)
3

24 x
− cos(3x)

9

24
− sin(3x)

27

0
cos(3x)

81

+

−

+

−

∫

4x3 cos(3x) d x =
4
3

x3 sin(3x) +
12
9

x2 cos(3x)−
24
27

x sin(3x)−
24
81

cos(3x) + C

=
4
3

x3 sin(3x) +
4
3

x2 cos(3x)−
8
9

x sin(3x)−
8
27

cos(3x) + C
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Problem 9: Find the area between y = sin x , y =
4x

π
p

2
in Quadrant I.

Solution. Clearly, if x = 0, we have y = 0 for both curves. Moreover, if x =
π

4
, we have y =

1
p

2
for both

curves.

x

y

Then we have

Area =

∫ π/4

0

�

sin x −
4x

π
p

2

�

d x

=

�

− cos x −
4x2

2π
p

2

�π/4

0

=

�

− cos x −
2x2

π
p

2

�π/4

0

=

�

− cos(π/4)−
2(π2/16)

π
p

2

�

− (− cos0− 0)

= −
1
p

2
−
π

8
p

2
+ 1

= 1−
1
p

2
−
π

8
p

2
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