TRIGONOMETRIC SUBSTITUTION

Professor Richard Blecksmith

richard@math.niu.edu

Dept. of Mathematical Sciences

Northern Illinois University

http://math.niu.edu/~richard/Math230

1. SINE SUBSTITUTION

For integrals involving va? — 22, let
x = asinf

Then Va2 — 22 = \/m
= /a?(cos? 0)

= acosf

and

dr = acosfdf

2. ExamMPLE 1.

Evaluate
dx
224/9 — 22

Our substitution is

r = 3sind



3. TANGENT SUBSTITUTION

For integrals involving va? + x2, let

r =atanf
Then va? + 22 = \/a?(1 + tan?6)
= /a?(sec?0)

= qsect

and

dx = asec?® 0 db

4. EXAMPLE 2.
Evaluate
/ dx
Vaz? +1
Our substitution is

T = %tanG

5. EXAMPLE 3.
Evaluate

/ dx
(22 + 1)3/2

Our substitution is

T = tand

6. SECANT SUBSTITUTION

For integrals involving v/22 — a2, let



xr = asecl

Then V22 — a2 = \/m
= /a?(tan?0)

=atanf

and

dr = asecftanb db

7. EXAMPLE 4.
Evaluate

/2 VaZ =3
22 Cdx
\/g X

Our substitution is
= V3secl

How do the limits of integration change?

8. EXAMPLE 5.
Evaluate

/ dx
(22 — 4x)3/2

Complete the square

2 —dr =2 —dr+4—4=(r-2)%—-4

9. EXAMPLE 6.

Evaluate
/ vV1—2x
dx
NG




Try the substitution



