Oct. 5 Math 1190 sec. 51 Fall 2016

Section 3.3: Derivatives of Logarithmic Functions

Properties of logarithms can be used to simplify expressions
characterized by products, quotients and powers.

lllustrative Example: Evaluate

d, <x2 cos(2x)>

dx VX2 + x
(P}\a the  Onoin ('\h-Q.LJ % OV\(-P()()) < %(y)—
(x)

ks o f“’P"‘\"‘" oF |055 b brel “g owr I ('F(x)),

S5 15

3 x1+x



)
= Dn et +ﬂv\ Cos(2x) = Pn (x%+ ¥)3
© 20ax + B Gislzx) - %0 (ex )

Now e Compee e Je«f“‘""h\"’;~

é_ 0 (X_LC«)S(ZH)
2x gm

4}

4% (Zl)v\x 4 D Cos(2x) = 5 I ("1”‘)}

g Snd 2 L 2l
x * Col’(zx) 3 X1+X
2 _ 2 S'.n(zx) L WA

—————

(o3 (2x) T3 %X

>



.2 1 2x)
X '2%(%(2&3" 3 yrex



Question

Evaluate the derivative. Use properties of logs to simplify the process.
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Logarithmic Differentiation

We can use properties of logarithms to simplify the process of taking
derivatives of expressions that are complicated by

products quotients and  powers.
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Logarithmic Differentiation

If the differentiable function y = f(x) consists of complicated products,
quotients, and powers:

(i) Take the logarithm of both sides, i.e. In(y) = In(f(x)). Then use
properties of logs to express In(f(x)) as a sum/difference of
simpler terms.

(i) Take the derivative of each side, and use the fact that
dy

& Inly) = 2.

(iii) Solve for % (i.e. multiply through by y), and replace y with f(x) to
express the derivative explicitly as a function of x.
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The number e

We have already defined e by the limit
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An alternative definition of the number e is given by
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Evaluate the limit
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