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Lesson 12: The Chain Rule Pt 2; Derivative of Natural
Logarithmic Function

Le?s’om 12 Hore Chain Rule
ecall when \/:'Hj(x)\ then

\//:_Fl(ﬂh())j/(x)
Trig % ExPonewﬁa\ Eunction v/ Chaipn Rule

I\)()’I’E S.lnax - (Slh X)a N Ched{ b7 Plujj}nj
ﬂ\ X:IQ[\ wnto both.
SIG — Are they fgual?

Ex}.‘ Find y’ when ly:. Sm(xa)
Let $06a= SInX g(x\=x"
'FI(Y.\: c <X j’()():ax_
[y Chaih Rule,
! \//:F/((j{X))f)/Cx)
=8/ () (%)

= A cos (X7)
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Exa: Find 7' when Y= sec{-2xt+1) Tan (3x).

Note this 1s & preduct = Product Rule

Let wOA=sec(-axxl) v(x\= tan (3x)

Note w(xy) & vixy ure b oth COVY‘POSH'I-MS SO we
have 0 wse Chan Rule for bolh WX R v x\.

Letls firsd do ulr) and Hhen vix)

Let LGA=Sec (- xx])
()= Secx g (x)=-ax+
BX)= Secxtanx 3’(><3=-’pl
w'(x)= f’(j{mﬁllﬂ
= §/(~2x+1) (-2)
— _ 5 <eel~x+|) tan Ext 1)
Lek VA= Fan(3x)

L= Fon X q (x) = 3X
BIX)= Sec”X 3’[><\= 3
V6= 1408 g'(x)
:4:/( 3X) 3
= 3se(3X)

By Prsduct Rule,
y(: L OO v (%) + w ) v (x)
= —Dcecl-ax+ Nanl-2x+1)+an (3X)

+35e (3K Sec (- 2x+1)
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EX3 Fmiy when V=@ (l g"w—"expl__[l—&)x)ﬂ
Notz thig a chain rule wo Hiin o chain Pulc.
Let ¥0a=e” j(x\“ (l—;?x)
=€ adz X4 b= -2
a/(X)= ux®  BK)=-
g'0)= a/(b(x) LX)
=l 1-2X) (-7)
= Yy(\-2x)* - 2)
=—2(1-1%)°

By Chaup Ru\e/
y=+/{(g (x\ ()
—{3/((1 20 (-2)(1- )
= - gexf:[(l—'ax)“‘] (1-2x)°

@frimhve of- Lo\quernmnz FUV\GHM
ﬂecall ex anx lnx dare \nverses.

/7/'
X Ve
=€ , 7 Furthermore,
Y
ﬁ_"/// /\ S\Dpe ot Inx=__ |
= // it Squ of e*
7/
< Sy For XSO
// Y—Tlﬂy < ’

y=X EOKLDHX]: Tl
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Ex I' Bind y/ when y=XxInx
Note Yhis 15 « product rule.

Let ulx)=x vix)=1n¥
A vilk = L

X
B)’ Preduct Rule,
Y/:u’(x\vm + L (x\v/(x)
= [ lnx + ,)(-_‘).(_
= Inx + |

Ex Find v/ \~len Y= In(3x7+ x+1)
N'ote Yhis 15 « chan rule.
Let T (Q=1px  F(x)= 3+ x+]

By Chain  Rule,
Y’: f’(gm)g((x)
= £/(3E+x+N (6x +1)

_ \
- (Ext]) =
3 4+ X+) ( )

£LxA|
I+ X+ |
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‘(‘L@Ca\\
\V’\ (-é%): ||/\)< f\ny

In(xy)= Inx+ Iny

I (x"™) =pilnx [lemorize
In (=0

ln (e%) = X

Ex3 Find y/ vwhen y= | ,3’ 4 |
AX-)

Methpd |\ Chain Rule with

F(x\= |n x g{xy= (x"7+|)'/3’
2X- |

Chan Rule Aj“\"ﬂ 2
\ X+
alx)= x"3 \O(X}_{éx—\

ooty Qushed
@ or what  we 4o 1he FWI e
Pollz)wi\n\&j e

Method € Rewrile 9w/ Logarithmic Rule¢

= lp AL - /XL 1 “th>
A A% (Q!(—l —E”(ax_\

= TP ) = 1 (2%
- 3[]n(x+|\ In (2X 9
:g‘.m[»g‘—x\\——%—\n(ﬁx'l)
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oy a1
7T 3 3 dx-
- Ax . G

3( X)) 3(2x-1)

)
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