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Trigonometric substitution

Example

We will learn techniques for solving integrals that contain roots of
quadratic functions of x. Here are some examples of the types of integrals

we will encounter.
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Example
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1

1
o/o —(1+X2)2dx
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Trigonometric substitution

Example

We will learn techniques for solving integrals that contain roots of
quadratic functions of x. Here are some examples of the types of integrals

we will encounter.

° /(9 — x?)Y24x
1

1
o/o —(1+X2)2dx

1
° —d
/\/X2—16 x |
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Trigonometric substitution

Sine substitutions

@ For integrals containing the form v/a2 — x2, make the substitution

x =asin(f), —-w/2<6<m7/2.
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Trigonometric substitution

Sine substitutions

@ For integrals containing the form v/a2 — x2, make the substitution

x =asin(f), —-w/2<6<m7/2.

@ Under this substitution, dx = acos(6)df and

Va2 — x2 = y/a2 — a?sin?(6)
=1/ a%(1 —sin?(9))

= acos(0).
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Evaluate the following integrals:
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Problem
Evaluate the following integrals:
° /(9 — x?)Y2dx
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Problem
Evaluate the following integrals:
° /(9 — x?)Y2dx

1/2
o / X
0

31 — 4ax2dx
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Trigonometric substitution

Problem
Evaluate the following integrals:

/ (9 — x?)/?dx

1/2
/ x3V/1 — 4x2dx

x? 4
° /(3+4X—4X2)3/2 x
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Trigonometric substitution

Problem

Evaluate the following integrals:

° /(9 — x%)12dx
1/2

° x3V/1 — 4x2dx
0

x? 4
° /(3+4X—4X2)3/2 x

Problem

2 2

Find the area enclosed by the ellipse: % + Y
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Trigonometric substitution

Tangent substitutions

@ For integrals containing the form v/a2 + x2, make the substitution

x =atan(f), —7m/2<60<m/2.

Mark Woodard (Furman U) §8.3—Trigonometric Substitution Fall 2010

6/9



Trigonometric substitution

Tangent substitutions

@ For integrals containing the form v/a2 + x2, make the substitution
x =atan(f), —7m/2<60<m/2.
o Under this substitution, dx = asec?(6)df and

Va?+ x2 = /a? + a®tan?()

=/ a%(1 +tan?(0))
= asec().
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Solve the following integrals:
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Problem
Solve the following integrals:

1
o | ———=d
/\/x2+4 X
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Problem

Solve the following integrals:
o [ —ox
VX% +4

/
0

d
1+x22%
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Trigonometric substitution

Secant substitutions

@ For integrals containing the form v/x2 — a2, make the substitution

x=asec(f), 0<O<m/2 or m<6H<3m/2.
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Trigonometric substitution

Secant substitutions

@ For integrals containing the form v/x2 — a2, make the substitution

x=asec(f), 0<O<m/2 or m<6H<3m/2.

@ Under this substitution, dx = asec(f)tan(6)df and

Vx2 — a2 = /a%sec?(0) — a2
=4/ a%(sec?(0) — 1)
= atan(6).
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Solve the integrals:
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Problem
Solve the integrals:

1
° —d
/ Vx%2—16 X
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Problem
Solve the integrals:

o/ﬁdx
‘)

5 VxT=9
——dx

X
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