Lesson 32: Substitution Rules

Saturday, November 22, 2025 10:28 AM

Warm -Up. Determing Hu Toner/Ouker Functios for Hee Fallowng
@ hlx)= sin’Y

Nok h(X)‘—(S"“X)3 Checle: h(x)=#(g(x)) is frue,
So gutr fwckicn £)=x’ (g (x))= Fsin(x))
inner {—‘Vmchen > a(x):s.‘n({) - (S"nx)3 - }"()() -

B )= J3x+ 2!

S, ouder function = £(x)= I
e fwckion = §00° 3x+2

Chocke h(x)=F(g0)) 1s Frue.
fqwx)) = 1(3x+2)

=L = hix) «

W= ton (3x7)
©So ouwer Puncton = f(x)= Yo ()

mner @W\c‘rion = g(x) = 3;(2

Check hix) =¥(g)) is frue.
1"(3&)) = 3x?)
= Yan(3x?) =hix) v

In—kgmHon 8)/ Subst tution s linda oF Fhe Iwkf)m)-fon Versien of the
Chain RML(. A\so Vve‘ffrrtaq bo aS \\CL’M%{ of VarfnbL(f,'

Ex | Find SQxcoS(xz)r}X

I(Qta b SO‘Ve Ex | s Yo unde He chain ruale,
didermine if yo have o furckion within a function, T Hhis example,
First rming w

Co$ (xz)

where cos (9 is the ouer Fuackion, and
x2 s the nner Luncetion

Ax

Yes 77/

R
What’ He CLCV‘I‘VGH\/( o Hu tnner Punction
Qx in M l‘mkjrmd 7

Do ya(L seL

(35%}) 'ﬁ%} for )% :*f(g(x))

Ve recall chain rule. y’'=
- N (x*) - Ax

o Prom our example: y/:
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KL TS r1Temll Lo o=~ p o ) -
SO 'Pr om our exom Ple }/ /= ) «ax
e, F(x) gtx)=x*
1% g7(x) =2
So what 5 #(0) 7
Pl = S dx = Sin(x)

Hence y=$(g(x))= sin(x*)
2, Sast(xz)db" Sin (x*) +C

Haw -}-o ‘PG«-S',' ‘H‘ACL( this me#mf?
DO a clnomac O’\a varinbte L(S'fhj 1"%{ nner ﬂm@{}gn‘

So lets redo Ex | He grulcker wey
2
L= du = Sin(u)+C
g Coséﬁ) - A Ax ﬁ Scos(u) «
w

BUH‘ it we Start with a furction o X
of x, So Sub bacl w= x2

S cos(x@). dx = sin(x”)4 C

We want 1‘0 em? wiHo a 'Fuﬂcf/'ao

Nole e moy not see  what Au eiuals in our f‘nkgram‘, So you may heve To

do Some eqxwxﬁon movnpulo’rion,
Ex 2. Compuk’ e ?o’lw/;r\wj fnkgmlg.'

@SWJX

= X r—" - | - — - — = Xr
\E"\X‘l" dX S U 42& - L{ gu/adu LI ‘3/2' l.( 3 ‘/‘C
du="dx Y
,l\ f ’ ’ I /.. .1\3/2
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>\i”\x+l Ix d Y dx )JM“A’_’&‘:?)u"oxw' Y 35 Ty S .
/ u l 37

du _ dx
Y

® g 3 e dx

i [ pw_ |
= ' 0 _1
X" AX
El’l‘:dx
Gx®

OS 35m(»<) le

‘ ) mCOS(X) 3%5 )
3sinba) gy = S Bsinl0 [eost)] e == W
(cos X)S du= =Sinl<) Ax

du :&X
~Sin(x)
_9 _3+I -7 3
_,_3Su du,—-—3 :,B(Cos(x)> sc = "
84l ——7 Feos * (x)

S Himes e need v do exira worl with W, as Shewn i Hhe next exq,y,pteg)_
ome

Ex 3 Com‘)uk Hu ‘pa”owmﬁ inkgrals.'
@ S xJx-51dx

-5 Issue : Our o‘nka ral has x anel «!
SX X5 dx —— SXJTI'OQM. Can I rewrike X Into Some Purction

o /\) 0* U'?st./
UsX-6 & Urs5=X

X=uts g (wr$)u’2du
Xxeurd

37
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2 .2
= f u + S 3 w
%2 , 10 (- i C

_ 2 _ 4 1o

e (X ) c (x-5)
_,_Q"/g/- dix
(x+7)"* |

L—?/ u= X+7 _%Oeu Note. u=xt?

S QX(X+;Q e g 2 ) is Hhe Same as

du= A x
u-¥f=x
(O

Now lei’s do inkﬁf‘ajfioh b)/ substifution for 0[-210/%:‘}( |‘nl€3m|5.

Fx 3, ComPuk
Sa Jyxtl P 8%
0

%
Previously we Pound G et lelx = Z'-(qm) +C
Tssue. What do T do with He bouds? (i.e. 502 )

Q =
well g e ol = :02 [
0 ;

x=2 LLS/nj w=Yx+|

I, Cl/lang x=0 and
MeHiod g : ;



[2

3 _]_[qs/z/ I:f/zj : _é_[z?,,j :_2_65:_?

Metho d 2. To treat Hu )‘nk’jml ablier He w-sub ag indefinite and when

' A wids,
you {)luﬁ w hack e/\/aluak with or,yml bo 3 B
? (ot ! w= Yt (o b, ), 2 7L qxﬂ)a,j
S ot Tox gv wide =3 z ( .

13
Z’((wz)f'%(wo)u) ) =
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