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Differentiation of the Natural L.og Function - Classwork

We have examined dertvatives using the power rule, produect rule, quetient rule, and trig. But what about the
derrrative of ¥ = In »? We have no rule to cover such functions. Let’s see how your calculator deals with it. In

your TI-83 calculator, let Y1 = nDerviv(lnxxx) and set up your table with o starting at 1 and Ar=1.
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Asyoulookat the relﬁ/\nsmp betwéen the va&;e of s and the vea e of the derrvative of In x, 1t should be clear.
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So we have a new differentiation rule - the In rule:
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What this says 15 to take the derrrative of the In of som e expressions, you simply use the reciprocal of the
expression multipled by the derivative of that expression. The expression must be a positive number.

Examples 1 Find the derirative of the following expressions: N\\v\'Sg \rg ®= &_{C
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K 2
You now have 5 sets of rules - power, product, quotient, trig (& rules), and now “In”. Just because there 15 an “In™

in the problem does not mean 1t uses the In rule above.

Ezamples) Find the derwative of the following expressions:
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Remember your log rules. They can help you to take dermvative of harder expressions.

1 log(a-5)=log a+log b 2 log[§}=log a-logé 3. loga’ —bloga

Examples) Find the derivative gp/dr of the following expressions

Y p= In 2 +2x-3

Hard way: @ E sy way. @
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19} Find relative extrema of

¥ = ln()f2 +4dx+ 6)
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200 Find the equation of the tangent
line to p =45 —lnrat (1,4)
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A technique not included on the AP exam but helpful to taking hard derivatives is called logarithmic
differentiation. It essentially says to take the natural log of the hard expression in order to take advantage of the

(2x —1}3

\-’x2+x+1

Doy = 07 )
/Qv\v(r = %XV\(ALX’\\

log rules. Ezample 20} p=
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