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Derivativesof = -

In this section we use implicit differentiation to find the derivatives of the
logarithmic functions y = log, x and, in particular, the natural logarithmic function
y =In(x). Uit con be proved that logarithmic functions ave differentioble]

. There ave Y cases for
@ y = logg x y'=— exponents and bases

xlna

1 _oon '
— r_ ' @® y=a"an=constants = y =0
@ y =logag(x) ¥ =500 Y (x)
) y=mw  y= % ® =W =y =nFf@""f®

@ r=1me Vzﬁ-g’(x) ® y=d% = y=aW(nag ()

1 ® y=0x)s®
@ y = In|x| y' = ;Vx *0 Apply W on both sides
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Example | Findy’, ¥ = In(x® + 1) Example 4

Findy', y = log(2 + sinx)

Example 2 (ind g’ y = In(sinx)

_ , x+1
EXQW\P\Q 5 Flnd Yy, Y= ln m

EXQW\P\Q 6 Find y’,y = lnlxl

_ _ (In(=x), x <0
y = Injx| = {ln(x) ) x>0

EXQVV\P\@ 3 Find y’, y = Vinx



The caIcuIatlon of derlvatlves of compllcated functions involving products, quotients or
powers, can often be simplified by taking logarithms. The method used in the following
example is called Logarithmic Differentiation.

L, x3/*x2 +1
Exampl\e 7 Findy', y =
(3x + 2)°

Reca\l thaot:

so\uton

a
© lnE = lna — Inb

® [nab =Ilna+ Inb

® [na” =rilna

— ~_ S ~— ~
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Exoample & — _- teps in Logarithmic Differentiation
Findy',y = xV* Take natural logarithms of both sides, and
_ use the laws of logarithms to simplify.
so\ution

Differentiate implicitly with respect to x.

=

e

@ Solve the resulting equation for y'.

Exevcise 52 Findy/, if x¥Y = y*

Exercise |9y = In(e™ + xe ™)
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