Secticn 11.01

Derivatives of 'Logarithms

l Part 1: Derivatives of Logs

It £() = In(x), then ' (x) = ‘;

Example 1: Find the .derivatives of the foilowing:
a)y=4x -2In(x
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) f(x) =3 x* In(x)
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i £(x) = In(utx)), then f'(x) = %2%)” {the chain rule)
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Example 2: Find the derivatives of the following:

a.) y=In(x
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b.) F(x) = InOE ~ x+ 73
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c)z=In( (5iﬁ)5 }
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I Part 1: Derivatives with log rules

Loqariihmic Rulegilet M N>0and peR and b>0and b= 1
1.} In(e®y = x (inverse function property)

2.) €™ = x, x> 0 (inverse function property)

) In(M Ay = In(M) + In(A\)

) In(44) = In(M) = In(N)

) In(MP) = p-In(M)

)

log,y(x) = mm

3.
4.
5.
6. o {change of base formula)

Example 2c revisited: Find the derivative of z= in(

7)5 } using log rules.
o b ety - lm&'fm-%ﬂ

o o+ Lot = Sle (§%+7%)
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Example 3: Find the derivatives of the following:

a)s=InEE -1
=3l 4 e Ceer) + e Lem)

"n?S,:}-—ﬁ-*._.L——«-ﬁ—ﬂ}-——*

Koy 4| < -

c.) 0o =In{x(x* - x+ 1)17)

= lexa 13 fe (Y = %)

flo = 2y e LA
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Example 4. If the cost function for a product is C(x) = 1500 + 2002 x+ 1)
where x is the number of units produced, then

a.) Find MC
. e
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b.) Find and interpret MC(100)
T ooy = 2R .
e p 4oy = ©.a%8.
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¢.) Does C(x) always increase (does this result make sense)?
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Example 5: Between 1976 and 1998, the percent of moms who returned to
work within cne year of having a baby can be represented by

w(yy =1.11+16.94In(y) where y is in years since 1870. What is the expected
rate of change of withis year (and what does this mean)? '

2
9 (40} = o.4225
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w work Cov Dared & la se Cyear. LA Pf\""XS.

Exampie 6: Find the following derivatives:

a)y=log,0 = )5”")(
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b.) ¥y =logs(x* ~ 4 + 1)
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