


Objective

Students will...

- Be able evaluate the derivatives of exponential
functions.

- Be able to evaluate the derivatives of
logarithmic functions.



Natural Exponential Functions

Recall, the number e. We define the natural exponential function as
f(x) = e*, wheree =~ 2.718281828459...

The derivative of the natural exponential function is a simple chain rule:

d
- [e¥] = e ()

In other words, the derivative of e¥ is e" times the derivative of wu.



Example

Find the derivative of the following: &
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Example

Find the derivative of the following:
d. f(x) :((3’92 ey = ei¥e¥ fy =198




Qﬂ X;ngex Natural Logarithmic Functions

Recall that the inverse function of e® is known as the natural logarithmic
function, or namely, f(x) = In x.
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Remember, b = e% — Inb=a

The derivative of the natural log function is also a chain rule as follows:

[
—[Inu] = %(u') -

dx iy

So the derivative of In u is 1 over u times the derivative of u.



x@\ ) = ’;Z Example

Find the derivative of the following:
a. flx) =In2x { b.y =In(x?+ 1)
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Example

d.y = lnéﬁ)




e,y ={Inz)® f.y=In4x+In2x —In8x ©
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Laws of Exponents/Logarithms Review

Laws of Exponents
1. x%xP = yatb

a

7 ;C—b = x%7? giventhatx? # 0

3 (xa)b = x@b

Laws of Logarithms:
1.log,(AB) = log,A + log,B

2 lng, (g) = log,A — log,B
3.log,(A°) = Clog,A



Homework 11/15

5.1 #19-33 (odd), 45-67 (e.0.0)
5.4 #35-45 (odd)



