Math 104-006

Chapter 8.3: Trigonometric Substitution



Outline For Today

* |nverse Substitution
e Trigonometric Substitutions



Inverse Substitution

If x=g(t) and dx=g’(t)dt then

[ £00dx= f(g(t)-g'(t)ct



sin(0) substitution

Expression: /a2 — x _%ggg%

Substitution: X=a-sin(6)
dx =a-cos(8)dé

Identity: 1—sin®(&) = cos* ()



Example
2

X
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We use X =2 sin(0) to get
dx= 2 cos(0)dO

Lets find j

¢ (2sin)’
J\/4—x2 ' j\/4—(23in(6’))2

2c0s(0)do




J

Example Continued

(2sin(6))?

J4—(2sin(0))’

2¢0s(6)dd

j 4sin2(6’)
J4—-4sin?(0)
- 4sin’(6)
J2¢0s(6)
:4sin2(6)d6

2c0s(0)dd

2¢0s(0)dé

4 j % (1-cos(20))dé
20 -sin(20) +C
260 —2sin(0) cos(0) +C



Example Continued

We then have L sin(&)

\/1_@)3 = ¢0s(0)
sinv(;) = 0
So
20— 2siIn(@) cos(9) +C

2sin (%) - 2(%)y1-(2)? +C
Zs,in‘l(g)—x\/l—(é)2 +C




tan(0) substitution

: T T
Expression: \/a2+x2 T <ch<=

2 2
Substitution: X =a-tan(6)
dx = a-sec’(6)dd

Identity: 1+tan*(8) =sec”(6)



sec(0) substitution

Expression: \/xz—az O£9<%or ﬂg(9<3_”

2
Substitution: x =a-sec(d)
dx = a-tan(@)-sec(0)dd

Identity: sec®(d)—1=tan’(6)



Now You Try One

What is 3V3/2 x?
j 3 dx
0 \/(4x2+9)4
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Now You Try One

What is 3V3/2 x?




Lets Work Through One

= d
\/(8—2-x—x2)%

What is X ?




Answer

First we need to turn the denominator into
something we can handle.

8-2x-x2 = 8-(x2+2x) = 8+1-(x2+2x+1) = 9- (x+1)?



Answer Continued

So we have
1 1
dx = dx
j\/(S—Z-X—XZ)% j\/(9—(><+1)2)%
1

X

d
31— (1))




Answer Continued

Soifwelet u=x+1/3

du=dx/3 and
1 1
dx = (3du)
j\/(8—2-x—x2)% J‘3\/(1—u2)%
= [ ——(du)
Ja-v?)”
= sin~(u)+C

sin~ (X2) +C




