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Math 1300: Calculus I Fall 2020

Lecture: Section 3.7: Derivatives of Logarithmic Functions

Lectuwrer: Saral Arpin

Today’s Goal: Learn about the derivatives of log functions. |
Logistics: We starl and [inish this on Monday, There is au evening quiz Tuesday this week - SET AN
ALARM! 1ede - A 3 2 A >T— - _

Warm-Up 1.1 Find f'(1/2) for f(x) = (arcsin(z))
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(E) None of the above. gl (g f\)—-.
1.1 Derivatives of Logarithmic Functions

1.1.1 The Natural Log - Revisited

Recall the natural log funetion

This is the [unetion whose oulpul is the exponent you raise ¢ Lo in order to gel Lthe value @, For example,
lnfe?) = 4.
————
Thig makes In{z) the inverse of the exponential funetion ¢®. Inverse functions have the special property
R = e = ) = x. Using this property, we can now prove the derivative ol Inf{z):
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1.1.2 Logarithms of Arbitrary Base ﬁf\“q' \D \J.U"'o

Remembering the fact that ‘i B = (D)5, we can use the same a]é‘urlthm as above to prove the derivative
of the fanction f{x) = ogb( ) for any valid base b
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1.2 The Catch - %Q Cmu of-p(,a/\-w.,;,«\

Let’s compare the praph of y = In(x) with the graph ol its derivative y' = %
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Thizg leads 13 to a new rule: : l O' ) B _‘_t__

Keep this in mind for when we start talking about aati-derivatives in Chapter 5. b)"\h 7 >D
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1.3 Quick Review of Properties of Log Functions

Stated for log, (x), but valid for every base log function:

Nogy(af) = C ﬁoﬁd”‘)
2. log, (xy) — £0(ﬁg %) + ﬁ@éa.('ﬁ)
3. log,(2 Eps,_(/x\ —-195._(5)

1.4 Logarithmic Differentiation

Sometimes, taking the log ol a [unction lirst will actually simplily the computation ol a derivative. For
example, consider:

_ a¥sin(2x)

L
Finding %" wonld be an annoying (but not impossible) application of Quotient Rule. However, applying the
In funetion to both sides of the equation wonld allow 18 to nse properties of logarithms to expand into several
terms and may actually make the computation simpler in the end! We wil-momd ¢hiaini T B 1o S

problem for us. g \Oa‘;‘d«ﬁ g"‘b ’ad*"\--ﬁdks 7
In{y) = In <7) a“?% 2, "{B ! dg_;

= 2+
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Let’s separate it out and then apply g d to both sides to ﬁnd ' @ < 5€ e Lo
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1.5 Examples { ue heve fo ﬁa-(b{‘ Auis

Example 1.2 Find ' for ¥ — xt using logarithmic differentiation.
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Example 1.3 J’md 5.*-)1" y = sin?(24).
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L) = ot +1F LA = G 1?

Example 1.4 If f(x) = 223 + 172, find (f ') EEU without finding f‘1, Tw the foct that f{ = 5(_]. Hing:

Lse the fact that fF(f~Hz)) == 1o hf’z’p get a general expression for (f~1 by
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Example 1.5 Find the equation of the tangent hine 7

= (ln(z? + 1))* at the point where =1
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