
§ 8.1: Using Basic Integration Formulas

1.
ˆ
k dx = kx+ C (any number k) 12.

ˆ
tan(x) dx = ln | sec(x)|+ C

2.
ˆ
xn dx = xn+1

n+ 1 + C (n 6= −1) 13.
ˆ

cot(x) dx = ln | sin(x)|+ C

3.
ˆ 1
x
dx = ln |x|+ C 14.

ˆ
sec(x) dx = ln | sec(x) + tan(x)|+ C

4.
ˆ
ex dx = ex + C 15.

ˆ
csc(x) dx = − ln | csc(x) + cot(x)|+ C

5.
ˆ
ax dx = ax

ln(a) + C (a > 0, a 6= 1) 16.
ˆ

sinh(x) dx = cosh(x) + C

6.
ˆ

sin(x) dx = − cos(x) + C 17.
ˆ

cosh(x) dx = sinh(x) + C

7.
ˆ

cos(x) dx = sin(x) + C 18.
ˆ 1√

a2 − x2
dx = sin−1

(x
a

)
+ C (a > 0)

8.
ˆ

sec2(x) dx = tan(x) + C 19.
ˆ 1
a2 + x2 dx = 1

a
tan−1

(x
a

)
+ C (a > 0)

9.
ˆ

csc2(x) dx = − cot(x) + C 20.
ˆ 1
x
√
x2 − a2

dx = 1
a

sec−1
∣∣∣x
a

∣∣∣+ C (a > 0)

10.
ˆ

sec(x) tan(x) dx = sec(x) + C 21.
ˆ 1√

a2 + x2
dx = sinh−1

(x
a

)
+ C (a > 0)

11.
ˆ

csc(x) cot(x) dx = − csc(x) + C 22.
ˆ 1√

x2 − a2
dx = cosh−1

(x
a

)
+ C (x > a > 0)
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Example 1 (Substitution): Evaluate the integral

ˆ 5

3

2x− 3√
x2 − 3x+ 1

dx.

u = x2 − 3x+ 1

du = 2x− 3 dx

hi

u = (3)2 − 3(3) + 1 = 1

u = (5)2 − 3(5) + 1 = 11

ˆ 5

3

2x− 3√
x2 − 3x+ 1

dx =
ˆ 11

1

1√
u
du

=
ˆ 11

1
u−1/2 du

= 2u1/2

∣∣∣∣∣
11

1

= 2
√

11− 2
√

1

= 2
(√

11− 1
)

Example 2 (Complete the Square): Find
ˆ 1√

8x− x2
dx.

8x− x2 = −(x2 − 8x)

= −((x− 4)2 − 42)

= 42 − (x− 4)2

hi

u = x− 4

du = dx

ˆ 1√
8x− x2

dx =
ˆ 1√

42 − (x− 4)2
dx

=
ˆ 1√

42 − (u)2
du

= sin−1
(u

4

)
+ C

= sin−1
(
x− 4

4

)
+ C

Example 3 (Trig Identities): Calculate
ˆ

cos(x) sin(2x) + sin(x) cos(2x) dx.

hi

u = 3x

du = 3 dx
1
3 du = dx

ˆ
cos(x) sin(2x) + sin(x) cos(2x) dx =

ˆ
sin (x+ 2x) dx

=
ˆ

sin (3x) dx

=
ˆ 1

3 sin (u) du

= −1
3 cos (u) + C

= −1
3 cos (3x) + C
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Example 4 (Trig Identities): Find

ˆ π
4

0

1
1− sin(x) dx.ˆ π

4

0

1
1− sin(x) dx =

ˆ π
4

0

1
1− sin(x) ·

1 + sin(x)
1 + sin(x) dx

=
ˆ π

4

0

1 + sin(x)
1− sin2(x)

dx

=
ˆ π

4

0

1
cos2(x) + 1

cos(x)
sin(x)
cos(x) dx

=
ˆ π

4

0
sec2(x) + sec(x) tan(x) dx

= tan(x) + sec(x)

∣∣∣∣∣
π
4

0

= tan
(π

4

)
+ sec

(π
4

)
− (tan(0) + sec(0))

= 1 +
√

2− (0 + 1)

=
√

2

Example 5 (Clever Substitution) Evaluate
ˆ 1

(1 +
√
x)3 dx.

u = 1 +
√
x

du = 1
2
√
x
dx

2
√
x du = dx

2(u− 1) du = dx

ˆ 1
(1 +

√
x)3 dx =

ˆ 2(u− 1)
u3 du

=
ˆ 2
u2 −

2
u3 du

=
ˆ

2u−2 − 2u−3 du

= −2u−1 + u−2 + C

= − 2
u

+ 1
u2 + C

= − 2
1 +
√
x

+ 1
(1 +

√
x)2 + C
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Example 6 (Properties of Trig Integrals) Evaluate the integral

ˆ π
2

− π
2

x3 cos(x) dx.

f(x) = x3 =⇒ f(−x) = (−x)3 = −x3 = −f(x)

=⇒ x3 is an odd function

g(x) = cos(x) =⇒ f(−x) = cos(−x) = cos(x) = f(x)

=⇒ x3 is an even function

Putting these two facts together we see that x3 cos(x) is an odd function and is symmetric over the interval
[
−π2 ,

π
2
]
. Thus

(by Theorem 8, Section 5.6)

ˆ π
2

− π
2

x3 cos(x) dx = 0

Example 7 (Simplify the integrand if possible) Evaluate the integral

ˆ 3x2 − 7x
3x+ 2 dx.

3x2 − 7x
3x+ 2 = x− 3 + 6

3x+ 2
Therefore,

ˆ 3x2 − 7x
3x+ 2 dx =

ˆ (
x− 3 + 6

3x+ 2

)
dx

= x2

2 − 3x+ 2 ln |3x+ 2|+ C

Reducing an improper fraction by long division does not always lead to an expression we can integrate directly. We will see
what to do that (more examples/details) in Section 8.5 (Partial Fractions).
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