§7.3 Trigonometric Substitution

- Integrals of the form I a’—x*dx, I\/az +x%dx, and I\/xz —a*dx cannot be solved with a simple substitution.

— We use an INVERSE SUBSTITUTION:

x=g(t) = dx=g'(t)dt

which yields

[r(x)ax=]r(2(1)e(r)ar

Note: an inverse substitution can be made as long as g is a one-to-one function.

Integrand contains

2 2
a —x

Substitution:

x=asinf |, (9€|:—Z,£i|
22

Derivations:

x=asinf = dx=acosfdb

\/a2 —x° :\/a2 —a’sin’ 0
:\/az(l—sin2 0)

=avcos’ @

:a|0050|

=q-cosfd as cos@=>0

on the given interval.

Integrand contains

a’ +x*

Substitution:

T

x=atan@ ,He(—z,—j
2 2

Derivations:

x=atanfd = dx=asec’0do

\/a2 +x? :\/a2 +a’tan’ 0
= Ja’(1+tan’0)

= av/sec’ 0

:a|se09|

=asecld as secld>0

on the given interval.

Integrand contains
x*—a?

Substitution:

x=asecl ,0¢e |:0,£jU|:7Z’,3—7[j
2 2

Derivations:

x=asecd = dx=asecOtanO@doO

\/x2 —a* :\/azseczé’—a2
= \/atz(sec2 0-1)

=a+/tan’ @

:a|tan¢9|

=qg-tan@d as tan@>0

on the given interval.



