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How to Choose the Right Method for Integration

1 Integration Table

2 Methods of Integration
Integration by Substitution
Integration By Parts
Trigonometric Integrals
Trigonometric Substitutions
Partial Fraction Decomposition
Integrals Involving Quadratic Forms
Miscellaneous Substitution

Integrals Involving Fractional Powers 𝑥 1
𝑛

Integrals of the Form 𝑛√𝑓(𝑥)
Fractional Functions in sin 𝑥 and cos 𝑥

.
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Integration Table
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Methods of Integration
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Examples

Example

∫ (2𝑥)2
√

22𝑥+2 + 1
𝑑𝑥

.
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Examples

Example

∫ ln 𝑥√𝑥 𝑑𝑥

.
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Examples

Example

∫ 𝑥 tan2 𝑥 𝑑𝑥

.
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Examples

Example

∫ (𝑥2 − sin 𝑥) ⋅ 2𝑥3 + 3 ⋅ cos 𝑥

22𝑥3 + 6 cos 𝑥 + 5
𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥
𝑥

√
𝑥6 − 3

.
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Examples

Example

∫ cot 𝑥 ⋅ 𝑑𝑥
√9 − (sin 𝑥)4

.
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Examples

Example

∫ 𝑑𝑥
𝑥3

√
𝑥2 − 4

.
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Examples

Example

∫ 4𝑥2 + 4𝑥 + 5
(𝑥 + 1) (𝑥2 + 4)𝑑𝑥

.
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Examples

Example

∫(cos 𝑥)5(sin 𝑥)6𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥
4 + 3 cos 𝑥 − sin 𝑥

.

Ibraheem Alolyan Integral Calculs Math - KSU 14 / 58



Examples

Example

∫ 𝑑𝑥
(𝑥2 − 2𝑥 + 2) (𝑥 − 1)

.
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Examples

Example

∫ 1√
𝑥2 + 4𝑥 + 3

𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥
𝑥

√
9 − 𝑥10 𝑑𝑥

.
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Examples

Example

∫ 𝑥4

√3𝑥5 − 1
𝑑𝑥

.
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Examples

Example

∫ 𝑥2
√

25 − 𝑥2 𝑑𝑥

.
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Examples

Example

∫ 𝑥3 (1 − 𝑥2)
5
2 𝑑𝑥

.
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Examples

Example

∫ 𝑥
√

1 − 𝑥4 𝑑𝑥

.

Ibraheem Alolyan Integral Calculs Math - KSU 21 / 58



Examples

Example

∫ 1
(𝑥2 + 1)2 𝑑𝑥

.
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Examples

Example

∫(𝑒2𝑥 + 2)2 𝑑𝑥 (𝑥 > 0)

.
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Examples

Example

∫
√

𝑥3

1 + 𝑥5 𝑑𝑥

.
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Examples

Example

∫ 1 − 2𝑥4

𝑥
√

1 − 𝑥4 𝑑𝑥

.
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Examples

Example

∫ 𝑥
(𝑥2 + 1) cos2 (ln (𝑥2 + 1))𝑑𝑥

.
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Examples

Example

∫ sinh 𝑥
√2cosh 𝑥 − 4

𝑑𝑥

.
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Examples

Example

∫ (𝑥5 + 1) ln 𝑥𝑑𝑥

.
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Examples

Example

∫ cos(2𝑥)
sec(5𝑥) 𝑑𝑥

.
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Examples

Example

∫ 3𝑥 + 1
(4 + 𝑥2)

3
2

𝑑𝑥

.
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Examples

Example

∫ 𝑥2

𝑥2 − 𝑥 − 2𝑑𝑥

.
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Examples

Example

∫ 2𝑥 − 1
𝑥2 + 2𝑥 + 2𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥√𝑥
√

4 − 𝑥
(0 < 𝑥 < 4)

.
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Examples

Example

∫ 𝑑𝑥
𝑥

√
𝑥6 − 16

(𝑥 > 3√4)

.
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Examples

Example

∫(tan 𝑥)4(sec 𝑥)4𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥
𝑥 ln 𝑥√(ln 𝑥)4 − 1

, (𝑥 > 𝑒)

.

Ibraheem Alolyan Integral Calculs Math - KSU 36 / 58



Examples

Example

∫ (1 + 1
𝑥) ln 𝑥𝑑𝑥

.
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Examples

Example

∫
√𝑥

(1 + 𝑥√𝑥)5 𝑑𝑥

.
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Examples

Example

∫ 𝑒𝑥(𝑥 + 1)
√9 + 4𝑥2𝑒2𝑥 𝑑𝑥

.
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Examples

Example

∫ 1
√𝑒4𝑥 − 16

𝑑𝑥

.
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Examples

Example

∫ 8𝑥 + 32
(𝑥 − 2) (𝑥2 − 4)𝑑𝑥

.
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Examples

Example

∫ 𝑥 − 3
𝑥

√
𝑥2 − 25

𝑑𝑥

.
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Examples

Example

∫ 9𝑥2 − 20𝑥 + 10
𝑥3 − 3𝑥2 + 2𝑥 𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥√
𝑥2 + 2𝑥 + 5

.
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Examples

Example

∫ 1
𝑥

√
1 − 𝑥5 𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥
𝑥

1
4 + 𝑥

1
2

.
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Examples

Example

∫ 2𝑥𝑑𝑥√
4 − 4𝑥

.
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Examples

Example

∫ 𝑥3√
𝑥2 − 4 𝑑𝑥

.
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Examples

Example

∫ 𝑥 + sin−1 𝑥√
1 − 𝑥2 𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥√
4 − 𝑒𝑥

.
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Examples

Example

∫ 𝑑𝑥√𝑥(2 + 𝑥)

.
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Examples

Example

∫ sin(𝑥)
√𝑒cos(𝑥) − 1

𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥
2 + cos 𝑥

.
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Examples

Example

∫ 𝑑𝑥
(𝑥 + 1)

5
6 − (𝑥 + 1)

1
2

.
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Examples

Example

∫ 𝑥2 + 1√
9 − 𝑥2 𝑑𝑥

.
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Examples

Example

∫ 𝑑𝑥√
4𝑥 − 𝑥2

.
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Examples

Example

∫ 𝑥
1
4 (𝑥

5
4 − 4)

3
𝑑𝑥

.
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