Trigonometric substitution

Consider (again) [+v1—22dx.
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Note this only makes sense for = in [~1, 1].
Recall Pythagoras.
So if z = sin (6},

f\/l——?dx=f008(9)dx-

To get an integral involving only 6, we can use the sub

stitution rule

backwards. $5 = cos (), s0 by the substitution rule
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So

/vl—x2dx=fcos(9)cos(9)d6
:/0082 (S)dg
%/(1 +cos (26))d @
- % (arcsin (z) + sin (8) cos (8)) + C
= % (arcsin (z) +zv1- :CQ) +C.

So e.g. we recover
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J Ve —z?dx with ¢ positive: Let o = Ve, 80 Ve — a2 =+a

about a circle of radius «, and do inverse substitution with

f acob(e)dﬂ—/\/_t?dx

x.
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12 — 72, think
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Functions involving va? — z*:

j \/Tscgdx f asin ( 9) (acos(8)) (acos (0
M;\

c arcsin(c/a)
/ zva? —z?dx = f
b

Definite integrals:

arcsin{b/a)

where recall we chose arcsin to have range [—5, 5.
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try inverse substitution z = atan (8); so va® + 2 = as
(Using tan? +1 = sec?)

e V1?2 —a?
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try inverse substitution z = asec (6); so vVz? —a? = at

o V—1x2 — ¢?; never defined!

(asin (0))® (acos (8)) acos (8)d

ec (6).







Examples:
. f24 3/2? — 4dx
¢ f; m\/mdx

* fx(m2—2+7r)%dx

gx ncbt

j







