LECTURE: 3-6 DERIVATIVES OF LOGARITHMIC FUNCTIONS

Review: Derivatives of Exponential Functions:
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Example 1: Find a formula for the derivatives of the following functions.
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Derivatives of Logarithmic Functions:
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Example 2: Find derivatives of the following functions.

(@) y = In(42% + 5) (b) y =In(tanz)
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Example 3: Find derivatives of the following functions.

@ f(x) =logio vz (b) g(x) = log,(cos x) (
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Example 4: Differentiate f and find the domain of /.
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Example 5: Differentiate the following functions. W ("l) c,\} Uk e\ ; w\‘l
U}xi (@) y=1In|x|. (b) f(z)=In|secx + tan x|
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It is often easier to first use the rules of logarithms to expand a logarithmic expression before taking the derivative.
To do this properly you first must recognize when these rules can be applied and apply them correctly.

Rules and Non-Rules for Logarithms

e In(AB) = In A “"V\ b
e In(A/B) = mh-\nb e m(A—B)=_NO vule # nA-Inl

e In(4A") = r \V\ P( o (InA)" = No vule =+ v \V\A

e n(A+B) = No rule # WA x\nk

Example 6: Differentiate the following functions by first expanding the expressions using the rules for logarithms.
Explain why this is the better way to proceed in each case.

@) f(z)=In\5z +2 (b) g(z) = logs(z*Vx +1)
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Example 7: Differengate f(z)=In (Cc\(/g%) 2 Inh X (X'H) |
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Example 8: Differentiate the following functions.

(@) f(z) = (nz)® () f(z) =) y
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Logarithmic Differentiation X

Finding derivatives of complicated functions involving products, quotients and powers can often be simpli-
fied using logarithms. This technique is called logarithmic differentiation.
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Example 9: Find the derivative of y =
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Derivative Rules: Let n and a be constants. (Note, there is no rule when there is a variable in the base and the

exponent.)
n- X
° ixn — YL X ° %ax _ (’n a) a‘

dx
Ve the eepo»uzv\\f IS (arskant here e hae is torstant

When you ﬁave a variable in both the base and the exponent you must use

Lo%ﬂ%wf(, dif{ evenhaion

to find the derivative of the function.

Example 10: Find the derivatives of the following functions using logarithmic differentiation.

(a) y=a?/"

lny = %
ny In X (Zd_;;( (2. l\mx\ j
\V“} = _7_:_ \V‘X

Y X X X
Loy _ —2Wx L2
VW7 XV\L MG
x 7%
dy

() y = ()
05X
Iny = W(ln X)
\v\\:) = 5%\ L\nX)

Ly
9 o T

dy _

—

dx

] (YU::\); - gink Wnlng)) (ny)

UAF Calculus I 5

= =9 In(lnY) + (s .
)RS
(ES_X__ — 5 L) y
X nY

G6X

3-6 Derivatives of Logarithmic Functions




Example 11: Find an equation of the tangent line to f(z) = In(z +Inz) atz = 1.
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Example 12: Let f(z) = cz + In(sin z). For what value of cis f'(7/4) = 6?
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