Derivatives of Logarithm Functions

Supporting materials

If you wish to get a different perspective on the notes below try either of the following textbook
sections.

m Stewart’s Calculus
Section 6.4: Derivatives of logarithmic functions

m Boelkins/Austin/Schlicker’s Active Calculus
Section 2.6: Derivatives of Inverse Functions

Review

Logarithms

Since f(x) = €* is a one-to-one function, it has an inverse function. That function is called the natural
logarithm function and is denoted

f1(x) = In(x)
Our friends e*x and In(x) (and the mirror y=x)
e~ x

8+t

Everything we know about In(x) comes from the fact that
y=Iln(x) «> x=¢"
These functions are “reflections of each other”, across the mirror of y=x.

In general f(x) = @* is a one-to-one function as long as base a is a positive number other than 1. Since it
is one-to-one, it has an inverse and that inverse is denoted


http://ceadserv1.nku.edu/longa/classes/mat229/highlights/6.4.pdf
https://scholarworks.gvsu.edu/books/10/
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f~1(x) = log,(x)
This means y = log,(x) and x = ¢’ are equivalent.

You can translate any log problem into an exponential problem, and any exponential problem into an
equivalent log problem.

Logarithm/Exponential mirrored properties:

m 0¥ d¥ =0 «> log,(uv) =log,(u) + log,(v)
u Z—;: a* «— log,(%) = log,(u) - log,(v)

m (0*) =ad"Y e log,(u") =rlog,(u)
- aloga(x) = x> = eln(a") - exln(a)
Questions
Letg(x)=2€*-5x.

m Find all critical numbers for g(x). Classify each as either a local maximum, a local minimum, or
neither.

= Determine where y = g(x) is concave up and where it is concave down.
Question
Let h(x) = x e
m Find the absolute maximum value and the absolute minimum value of h(x) for -4 < x < 4. (Video)

Question

= What is an equivalent way to write g(x) = (x* + 1)<°®)? What is its domain? What is its derivative?
(Video)

Derivative of In(x)

Let y = In(x), then x = €. Use implicit differentiation to find %f.
= 00=5()

—>1=ey§’i
X
s dr_ L _ 1
dx ~ e T x

Wow! That’s a strange and interesting collision, between the natural log function In and powers of x. If
you recall, there was one power that didn’t fit the power rule of integration,


https://nku.zoom.us/rec/share/PTBZR9X-F0SUPnQVV0wmP9kG_O-9hcwKsBBHlbJmE8uSwGaOSWN-jrF9wBOo-aZe.Ae4XGrLnBzHq3jnK?startTime=1610563623000
https://nku.zoom.us/rec/share/qGm3D5h_odKX2B60O5B6d-VSt0ktolJOQCMjjZVt0wYCTfjQMrFCC0UY9-_rlhs3.R5pJ0IVAY5VNz7zc
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and that's the integrand x~1. The anti-derivative of every other power is a power -- there’s just this one
that didn’t work. What function would serve as its anti-derivative? A log!
Questions

® Find any maximum or minimum points to f(x) = x In(x). (Video)

= What is an equation for the tangent line to g(x) = x"* when x = 71/2? (Video)

Let h(x) = In(-x). What is its domain? What is its derivative? (Video)
What s [x~* dx ? (Video)

Find the area of the region bounded by the x-axis and y = ffor 1<x<2.(Video)

Find the area of the region bounded by the x-axis and y = % for-3<x<-1. (Video)

m Find the volume of the solid of revolution obtained by rotating the region bounded by the x-axis and
y=1+for1/2<x<2.(Video)

Homework

m Weekly assignment 2

= [Math problems on derivatives of logarithmic functions


https://nku.zoom.us/rec/share/BXbgKRYfy6SzLT4P60oJmVW-u9S-6Ckl1BJl4w0hL4_j6DkgKQoGGMZnfp7rw-L3.IuvIsEgv3DhYG7JI 
https://nku.zoom.us/rec/share/hK9TsqIymvRtK0cLp5ez4YbwVhG1a1nh5QcQEeRonMW7nYG_camfKYICZ40D2OZx.DsL2KTVFKp_MP6X7
https://nku.zoom.us/rec/share/lP0-6XzbnGJYnRmpYZKWTw0FxQxXrJOifJ5-h-ORrq8gwDvY0sojIjjdQ688UcB7.Vy-5htYfiWb7Ee8f
https://nku.zoom.us/rec/share/LHyvZ7bg4PTExIGqWrUKT-Das9TmS2foNjHF2dPh67Q0oNinvFTK05mNiec-H_qs.S2LYcXqvJ_sK4Z9t
https://nku.zoom.us/rec/share/hnb29P5ACkqjMDe3cVQZ-bB-CVTnOgRONlqZPjxhlZiRJYPBQZTGWW6I32eoG_1Z.9Ja3AZef_wWjfD74 
https://nku.zoom.us/rec/share/LMowsJTNRn_M3-zvM1XRTYJc4apsiAW6dBCuFPoboGenKDnJqwC6c5wLKETwxTrG.8aYMff8FBiEV2wrz 
https://nku.zoom.us/rec/share/6Xa8zRAWqzCDh-78L6QimzXGWisW0TyascpdySi8riPaV6GNElczcQ2DeWnjkKzu._a4HUk0siUdd7H-l 

https://imath.nku.edu/course/course.php?cid=443

