Logarithmic Differentiation TopAl
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What Makes This Form Different?
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Variable base, Constant base, Both base and
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Standard rules fail.




Take Logarithms First A

The logarithm’s power property converts a difficult exponent into a simple product. opAt

y = [u(z)]"®

Take natural log on both sides

v

B g
_— —

’ i
w

.
-

logy = log( [U(w)]vtm))

logy = v(z) - log|u(z)]
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Now Ordinary Rules Take Over A

Differentiate both sides with respect to . TopAll

% . % — Zg; -u'(x) + v'(x) - loglu(z)]
dy u'(z)
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A Condition You Cannot Ignore

A

y>0

ulx) >0

For this textbook method to be valid, the base function
and the overall expression must be strictly positive.

Logarithms are not defined for zero or negative numbers.



Differentiate xS *

Given

y = 5% (where z > 0)

Take log

logy =sinz-logzx

Differentiate
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The 5-Step Method

1 Set y = expression
2 Take log on both sides

3 Use log rules to move exponent

. W TRAP: Never apply the power
B Differentiate implicity rule to a variaprI)eyexpOFerent.

5 Replace y with original expression

VARIABLE POWER? THINK LOGARITHMIC DIFFERENTIATION.
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