DER\ATIVES OF LOGARITHNIC , EXPONENTIAL AND INVEXE TRIC FONCTIONS

RECALL THE " CoRRECT  DeFmimony of InX (X >0) :

Now w& wANT To FIND THE DERIVATIVE OF THE NATURAL LO6ARITHN

FUNCTION Inex+b)-lax

Chnx) = |
n¥) hg’o h

HERE'S B PICTORE OF In ¢x+h)- Inx :
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Arep = lnexe h)-Inx

THUS

1.

h{zrm ) ¢ Ihaxth)-lnx ¢ h(x)




DIVIOE EVERYTHING BY h T GET

“’

Inexsh)-lnx 4

Adh h =X
! L
s lin 57, =% Ao hn % = % THE SQUEEZE

h9o h-»o !
THEOREDN INPLIES THAT

Inex+h)-Inx L
lin — X
h->o _

AS WELL, THS,K FoR X » 0O,

(lmc)' = '52"

CONBINED wWITY THE CHAIN RULE THIS GIWES THE LSLAL THING

at’ex)

7 |
Clnaexy ) = o)

FOR ANY POSITIVE FUNCTION (X ).

\ R ‘e L L. |
6, Chavx) = F=OX)= Z= (=)= -

O, EVEN BETTER, | .

Cavw) = (hhyt) s (Finx) = 42



chhx)' = + FOR X %0

[
Clo aced)’ = frpes MtX)  Fop MeX) O

FOR X<0, -X >0 SO0 |n(-x) 15 DEFINED AND

Clnt-xr)’: ;-é- -x)7" = _—;—'{— ¢-1) = ;,"
THUS,
(inx)'= £ For X >0
A
(ht-x1)'= X FoR X<¢0O
So
: |
(In1x1)=s % FOR X#0
WITH THE CHRIN RULE,
| v !
(ln luvor] ) = g #%)
’ ) -
E.G., Clnisiwx)) = g CosX = t‘o}x
| Inx
. S e— SO
LOGARITHNS WITH OTHER BASES : log, X = T
7. L _L

?

E.C. (logax),-‘ -4 L

WITH THE CHRIN RULE |




’ / /
(logb-utxi) - ;'n"’g;,L,‘)M”‘)

WITH THE ABSOLUTE VALUES,

Clog, 14a031)" = iy 2 afin)

E.C., (Iogsl-hwx;)': i;—'-é-—-——— (secx )

EXPONENTIPL FUNCTIONS .
y= e
Iny = X

DIFFERENTIRTE INPLICITLY WITH RESPECT To X :

(/ny), = (x2’

_YL- y" = !
y' = 7
y' = e"
ce¥) = e¥
WITH THE CHéllU RULE
‘ ce“™)’: e'm“.u’cx')




. csc'x)z_ cse X

E.6. e : e (-eseX cofx )

)

EXPONENTIAL FUNCTIONS WITH OTHER BASES :

bx i exlnb
so
b)) = ex'"b (xInb)’
: b Inb

(bx)'z bx Inb

wiTH THE CHAIV RULE,

( b.unn ’ b.uzx)

) = Inb u'ex)

E.G.
. / -

.
(5% 5% Ing tax)

EXANPLES :

l. CONPUTE y’ IF Y= Siv (e¥)

y’s cos (e*X) (e’ coste¥)e¥

= Cxt‘oS ceX )




2. ConpurE y’ iF Y = €xp 13 5x3

yl: (em)": V’*’k’c )I
/s 5y3

- -
= e ( % ¢1v5%3) 2e1s5x%)7 )

- e-/H.S‘x’[
A1+ 552

15x* exp /145x7
214853

x -p/?x-m
. conp / = /n )
3_ VTE Y IF )/ 11 w27
SINPLIFY FIRST /

Y = In ox* Yoxam ) - I 0sx®)?
= Inix*) + In t?x-w)"" ~dlncnx®)
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Y'-’ ‘2‘3%) + 3‘- vxiw (7"“”“,- Y 14 x2 txt)’
S R, . £
x 307x-4) T+x2

L 3
% Y7¢-1y
4. ConPUTE y' IF ¥ = ———"

Cx2?

LOGARITHNIC DIFFERENTIATION '

%€ In oF BoTH sSIDES
DIFFERENTIATE InpLICITLY AND SOLVE FOR Y’/




3
2

LR AL S X" 2%y
7 craxt)” = Y Crixtr

2inx + Flocrx-1m) = 4lncrxt)

lny
DIFFERENTIRTE !
Lyr. o2, —2 L X
y Y 5 x T 3twm-m) 1+ x¥
l’
’ 2 —
y = %t 3o~ 'H‘ )7
/. 2 -——7 - ) *2 Ix-y
) ( x 1 3t9x-1) H’t" Cirxd)’
)/ s X
S X )

lny = In (X
Iny = tsivx)(inXx)

¢sivx) {¥ ) + tihx)icosx)

.
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~
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' ((TFE 4 tnx)eesx)) X




RECALL t
x wroe e

»i
by -

wp b Y= Arcsim X = ﬁmg/e n [-;'.'f. ir] WHOSE SIvE 1S X
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y= aresee X = Ance v [o, By v L F, W) wuese s€cany 15 X



DE?NMTJ VES :
Yy ArcSIN X

siwy = X
DIFFERENTIATE NPLICITLY WITH RESPECT TO X !

LSIN)’)’ = tKJ’

teosyry’ = |1

Y = cos ¥y
, !
€ et
}’ \ll- sw"y
? i
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| 1-x*
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, '
tArCCOS X)) 2 " i
' W’
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[
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CONBINED WITH THE CHAIN RULE LOE GET THE USUAL THING !




!
— aix,

r
CArcSIv Mexy) T
V7 taon)t

i

’ P ———————————rY Fl
CArccosuix)) = - m M®ex )
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At CJﬂN = ——— A LX)
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EXANPLES :

ACCSIV (X)) 1 e -
! ‘ p ex |
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-
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FIND ALL VBLUES oF X AT wmch y = Acchan «X*) 1AS A HomzonreL

TANGENT LINE, ;
Yl e 2K
14 ¢x™) 1+ xY
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y-'o:___}-zx ro = 44X 0 = X=0

1+x"

10.




FIND .y’ BY INPLICIT DIFFERENTIATION IF

ACCSI1D (XY ) = ArccostX-y)

caresiv xyy ) = tarecos ex-yy)’

_ ! 4 / :
———r £ Y Y) 5 e e rof wy ) ’
Vi~ ixyrd Yi- txey)® 4

i

M ——————
-

Ci=y’)
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’ L

i
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%
Vi-xty? 4

y
*, P ————
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NULTIPLY THROUGH BY i-xty* 1= pxeyd*

xVi-exyt y’ tyficoent =

XAV xodT eyt )y’ = iexyT -yt
PR+

-
J Xyi-onyd* = 1= xiyt
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EIno ;}-{- ey = Arceos (3%)
dy N —— (3% e -
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dty 3
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, "il'. 4
el (" Vi-axt ) = -3 (Geaeyh) :
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