Chapter 5 - Logarithmic, Exponential & Other Transcendental Functions

5.1 The Natural Logarithmic Function: Differentiation

@ What willyou learn? @

e Develop and use properties of the natural logarithmic function.
* Understand the definition of the number e
» Find the derivatives of functions involving the natural logarithmic function.



The Natural Logarithmic Function

The general power rule for integrals does not work when n= -1

Definition of the Natural Logarithmic Function
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In x is positive for x> 1 and negative for 0<x<1
In 1 =0, because the upper and lower limits of integration are equal when x =1
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Do you remember what the graph of y = In x looks like?
From Precal!

Properties of the Natural Log

Logarithmic Properties

If a and b are positive numbers and
n is rational,
then the following properties are true.

1. In1=0

2. Inab=Ina+Inb
3.Ina"=nina

4. In %=Ina-|nb




Example 1 - Expanding Log Expressions

a. In 10
9
b. In \/3x+2
I 6x
c. In g
(X*+3)

d. In"y 357+71)



The Number e
Base for the natural logarithm

€ == 2.71828182846

Definition of e

The letter e denotes the positive real number s.t.

e
Ine=[ 1dt=1
.

Example 2- Evaluating Natural Logarithmic Expressions

a. In2
b. In32

c. In01






The Derivative of the Natural Log

d 1

Let u be a differentiable function of x

1. ge [Inx]=2, x>0

Example 2 - Differentiation of Logs

a.)

b.)

c.)

d.)

< [n(2x)]

d
dx[ln(x2+1)]
%([xlnx]

d 3
dx [(Inx)"]



Example 4 - Log Properties as Aids to Differentiation
Differentiate

f(x)=In./x+1



Example 5 - Log Properties as Aids to Differentiation

f(x)=In %%L

Differentiate



Example 6 - Log Differentiation

Find the derivative of

_ (x-2)

V=

X#2
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Theorem 5.4 - Derivative Involving Absolute Value

If u is a differentiable function of x s.t. u # 0, then

d _u'
dX[In|u|]_u

Example 7 - Derivative Involving Absolute Value

Find the Derivative of

f(x)=|n|cos x|

11



Example 8 - Finding Relative Extrema
Locate the relative extrema of

y=1In(x* +2x +3)

12
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