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Lesson A In+63rc¢*ion By Substitution

Kinda of the TInteqration Version of the Chain Rule.
Also referred ‘o o3 \\Chanje of Variables”

\:xam\lo\c l. Find SaxCos (x*) dx

Idea to solve Example | is Yo Wndo “chain rule”
First determine if you have o  function within o function,
,1\’) ‘H/)‘ls casc,
cos (x*)
where coslx) is the cuder function, and
x> s the inner Punction,

'\r\l\noﬁr’s the derivative of the inner function?

AX
Do you see Ax in the iV)+(;Jr*anaQ?
s Y

Let’s recall chain rule; y'= 'V'(S(X))‘SI(X) for y:f@(x))

| So frem our: examp]c Y,: cos (x?) - Ax
e Flx) =
P(x) = cos x 3'(x)_2 R

So what’s £) 7 . | |
FON= (£'00dx = Scosxdx = Sinx P‘

Henee Y= Sin (x?). .
e g 2x¢os (x2) dx = Sin(x*) +C :

i‘”‘\o\u/ To P(A,,Sf 'ﬁ”r’qcy ‘H}’b me H)gd?
Do a Chcmﬁe of variable us}n\j the inner
function.




Solution to Excample |

! &=y Q- — . N S —
ead £ = X
i cos(x) xdx U Seoctorlly—— 0
£ I e TR e &2
‘ =sin(W+C 8
’ o [RBut Wf we start w/ o Punctior ofxy
ik ks W& Want to @V‘,d \/\// G ‘Fuﬂ‘(/'}'id;f}ff Xv‘p
o sub back w=x3,
V4

= SInx)*C

No*e we mCL .__ha'}‘_;seg wkcd' Aciu._equqls in Qur:'nfconqm).
190 you may have to "do some equm\ion manipuktion,
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g(\ux 50w du Vaidd [
5 . UxP—ax S -\) i
gu’*du=j—2— TQ»« 1 “6(x‘*x+g) :

1

Hw 1A #6 Examo)e 3. Find the function F(X) whose +angent 1ine has
the S\oPc __L-_},&:)_’j‘ for ahy X#0 and whdse 3#’*th

_Passcs ‘)}}%m p‘ \)“D"Pmml (9,5/3).
= +

So £ = gF/(X)dX _g(\_‘_\)ﬁ)/a L%olx W= \+Jx!
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:Now Wl need +o find C. /W/ (q/6/3))
. §, f£(q) = (HJ—*')
5= é

e
= C
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;ff_ So f(x)= 1 (HT‘)SA

r‘_m& You must eliminate all instances of +he omg: nqll
variahle X when you changc He wvariable,




