‘Method of Substitution: Change of Varizble

Theorem: Mndefinite Mtegml by Swbstitution. Suppose that the finction 5 has 2 continoons
derivative and that f iz continugus on the range of g Lot # = gz}, Then

[ statengtayas = f s

Example: Find

f A7+ W,

Solution: Noke that %7 iz, to within a conatant factor, the deriwmtive of 25 + H Wi can, therelons,
eubetitute

w=g% 49, du = 3x¥dz. o
Thus,
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‘Theorem: ﬂeﬁm:!e Intepral by Substitution. Suppose that the fanction ¢ has a continnous detivar
tive on [&, 0] 2nd that § 15 contionaous on tle set oo, 8. Let © = g{x). Then

(el
[ Hotapigtayte = |7 s

Exnample: Evaluate e
f Im E-IJE{_E?:IEI!:I:
a

Solution: Note that « is, {o within a constant factor, the derivetive of cos{s®). Ve can, therefore,
subatitnts
u = cog[zh), dtt = Zaedie.

T change Fhe limdts of Inteszation, we evabuate ¢ at & = 0 and = = /7 to flod
== u=1, To= oS e g ]

Thus,

[T 2rcosstde = 2 [ sudu
= dsinnl = (sm[—l} sinl} = —2sinl




