MA 182 Trigonometric Subgtitutions

Section 5.7
i1 -1
Recall that d(sin""x) _ 1 and d(tan™" x) _ 1 i
dx J1- %2 dx 1+ x
Using these basic formulas,
d(sin*x/a) _ 1l/a _ 1 dtan'*x/a) _ 1l/a _ a
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Based on these differentiation formulas, we have the following integration formulas
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Other integrals which contains expressions of theform v/a?- x% or ¥a2+x2 (a> 0) can often be
evauated by making use of a subdtitution which involves appropriate inverse trigonometric functions.
The basic ideais to make a subdtitution that will diminate the radica.

If the integrand contains va” - x* , asubstitution involving the inverse sine function will often be useful.
In this case,

Let g =sintX, (-p/2 £q £p/2), sothat sing =X
a a

Therefore x = asing, dx=acosq dq and

Va2 - x2 =+Ja*- a’sn’q :\/a2 (1- sin’q) = avcos’q =alcosy| =acosq

Note that |cosq|=cosq because -p /2 £q £p /2 and cosq >0 inquadrants | and IV.



The following example illugtrates the technique.

Oidx
4- x*

If the integrand contains va” +x* , asubstitution involving the inverse tangent function will often be
ussful.
In this case,

Let g =tan'1 X, -p/2<q <p/2,sotha tanq =X
a a

Therefore x = atang, dx=asec’q, and

JaZ +x =+/a? +a’tan’q = av1+tan’q = aVsec’q = alsecq | =asecq
Note that |secq| =secq because -p /2 <q <p /2 and secq >0 in quadrants| and IV,

An example follows.
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MA 182 Trigonometric Subgtitutions - Exercises



Use ether atrigonometric or another gppropriate subgtitution to evauate each indefinite integrd.

10.
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07‘ dx
\16- X°
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9- x*
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Hint;

Let u=x°

O7—=0dx Hint: Thiscan beintegrated using atrigonometric substitution but there
\V9- x*

A 4- X2 dx

p. 408/#14

isamuch easer way.

(@  Veify by differentiation that (ecq dq = Injsecq +tang| + C

. o 1
(b) Evauate theindefiniteintegrd  (y-———dx
NX+4

p. 408/#11

p. 408/#12

Hint:  After usng the trigonometric subditution x = 2tanq , rewrite the

integrd in terms of Snes and cosnesin order to integrate.



