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Problem 1: Integrate the following:
∫

x3

p

x2 − 9
d x

Problem 2: Integrate the following:
∫

x
p

x2 + 9
d x

Let u= x2 + 9 so that du= 2x d x ⇐⇒ d x =
du
2x

.

∫

x
p

x2 + 9
d x =

1
2

∫

du
p

u
=
p

u+ C =
p

x2 + 9+ C



Problem 3: Integrate the following:
∫ 1

0

d x
(x2 + 1)5/2

θ

1

x(x2 + 1)1/2 a2 + b2 = c2

x2 + 1= c2

tanθ =
x
1

x = tanθ

d x = sec2 θ dθ

cosθ =
1

(x2 + 1)1/2

(x2 + 1)1/2 = secθ

(x2 + 1)5/2 = sec5 θ

Notice that

x = tanθ so when x = 0, θ = 0 and when x = 1, θ = π
4 .

∫ π/4

0

sec2 θ

sec5 θ
dθ =

∫ π/4

0

cos3 θ dθ =

∫ π/4

0

cos2 θ · cosθ dθ =

∫ π/4

0

(1− sin2 θ ) · cosθ dθ

Let u= sinθ so that du= cosθ dθ . When θ = 0, u= 0 and if θ = π/4, u= 1/
p

2.

∫ 1/
p

2

0

(1− u2) du=

�

u−
u3

3
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�
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1/
p

2

0
=

1
p

2
−

1

6
p

2
=

5

6
p
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Problem 4: Integrate the following:
∫

d x
x2 − 6x + 14

∫

d x
x2 − 6x + 14

=

∫

d x
x2 − 6x + 9− 9+ 14

=

∫

d x
(x − 3)2 + 5

·
1/5
1/5

=
1
5

∫

d x
�

x − 3
p

5

�2

+ 1

Let u= x−3p
5

so that du= 1p
5

d x ⇐⇒ d x =
p

5 du.

1
5

∫

d x
�

x − 3
p

5

�2

+ 1

=
p

5
5

∫

du
u2 + 1

=
p

5
5

arctan u+ C =
1
p

5
arctan u+ C =

1
p

5
arctan

�

x − 3
p

5
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+ C


