FAR
BEYOND

MAT122

Logarithmic Derivatives
Part 11

1\\\‘ Stony Brook University




V1-3x

use log's Quotient Rule

ex. fully expand ln( x j

Log Laws - recall
=In(x+1) — Inv/1-3x

= In(x+1) —In(1-3x)"

= In(x +1) -%111(1 ~3x)

Log Laws
In(MN)=InM +In N

m(Mj:lnM—lnN
N

Inx" = Plnx




Derivative of y = In x with Log Laws

dl x+1
—1In
dx J1-3x

use log laws to expand

Log Laws
In(MN)=InM +In N

m(ﬂj:lnM—lnN
N

Inx" = Plnx

d |
| —Inx= —
=~ [In(x+1) = ~In(1=3x)] dx X
d 1 d o
:—ln(x-l—l) ———In(1-3x) DO: take both derivatives
dx 2 dx
| 1 1
— 1 - = (=3)
x+1 21-3x
| 3

= S 4 get LCD
x+1 2(1-3x)

1 .2(1—3x)+ 3 x+1
x+1 2(1-3x) 2(1-3x) x+1

—3x+5
2(x+1)(1-3x)

DO: combine to single fraction




Derivative with Log Laws - Do

Do: differentiate y = In[(5x” +1)* (x* —3)°]

40x
5x% +1

24y’

x' =3

Log Laws
In(MN)=InM +In N
IH(MJ:IHM—II}N

N

Inx" = Plnx
d 1
—Inx= —
dx X




More Practice w Log Laws

Log Laws
34 [ 2
ex: differentiate y = In X A :_lw use Quotient Rule to expand In(MN)=InM +In N
(3x+2) J
M
o) -ln(ax+2) n( 3 =it -y
use Product Rule to expand In xP = Plnx
=In (x3/4 ) +1n (\/ x2 +1 ) —In (3x + 2)5 now use Power Rule for exponents
3
=—Inx +lln(x2 +1) —51n(3x+2)
4 2
31 1 1 2x 5 1 3
Y == +—— . - .
4 x 2 x"+1 3x+2
-| = + 2x B 152 ilnx—l
4x x°+1 3x + e .
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