
Trigonometric Substitution

Learning Goals

• Evaluate an indefinite and a definite integral using a given trigonometric
substitution

• Evaluate an indefinite and a definite integral containing radical using
trigonometric substitution

• Evaluate an indefinite and a definite integral containing radical by first
completing the square and then trigonometric substitution

• Evaluate an indefinite and a definite integral not containing radicals using
trigonometric substitution

• Evaluate an indefinite integral containing a symbolic constant a using
trigonometric substitution

• Evaluate an indefinite integral by first substitution and then trigonomet-
ric substitution

Contents

1 Pythagorean Identities and Potential Use 2

2 Choosing a Substitution 4

3 Converting Expressions back to x 6

4 Completing the Square 8

1



1 Pythagorean Identities and Potential Use

Now, we want to use trigonometric functions to solve integrals that do not
initially involves these functions. The point is that the relations that trigono-
metric functions satisfy can help simplify integrals.

Identities

sin2 θ + cos2 θ = 1 1− sin2 θ = cos2 θ

1 + tan2 θ = sec2 θ

sec2 θ − 1 = tan2 θ
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Example: Evaluate

�
1

(4− x2)5/2
dx
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2 Choosing a Substitution

We have several trigonometric functions to choose from for this method. How
do we know which one to use?
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Example: Compute

�
dy

y2
�
y2 − 5

.
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3 Converting Expressions back to x

An important step of this process of using ‘trigonometric substitution’ is
converting the expression back to x after we are done.

Process
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Example: Evaluate

�
dx

(x2 + 49)3/2
.
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4 Completing the Square

If the expression under the square root is more complicated, we may need
one additional step to evaluate the integral.
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Example: Evaluate

�
dx√

x2 + 4x+ 1
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