Natural Logarithm: Definition and Derivative
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5.1 The Natural Logarithm

Introduction

Study 5.1; p.331#7,9, 11,15, 19-27, 31-43,
49, 51, 57-63, 69-73, 77, 80, 83

Background: Integrate the following.
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Background: Integrate the following.
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S.1 The Natural Logarithm

Background Summary
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5.1 The Natural Logarithm

What about i e ?

X
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5.1 The Natural Logarithm

1
What about | —ck ?
X
| x° |
—dx = H+ c not defined
X

Think:
What function has a derivative = 1/x?

Remember the2nd FTC?
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Think Antiderivative
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4.4 FTC, Part 2: MVT, Ave. Value, 2nd FTC From Calc 1, Section 4.4
I ]

What about J' l 7
X

2nd FTC

If fis continuous on an open interval /
containing a,

then, for every x on the interval:

%[S:{(twl - ((x)
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5.1 The Natural Logarithm

What about j i a7
X

d
dx

OR:

[ r@yr |= rx)

dx X

d Edr =l

1
So, to find j —dx we need to define a
- L

function that has a derivative = 1/x.
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S.1 The Natural Logarithm
DAAAe e

Definition of the natural logarithm

-
lnx:!;dr

What 1s its domain?
What is its range?
What does graph look like?

Need to investigate y = 1/x
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Definition of In x
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S.1 The Natural Logarithm

15 "l
A Inx= | —drt

4 y=1/x — ‘!I

: 7R

4 Ifx>1, Inx ? 0O

15 [fo<x<l1, Inx ?20

Because of Vertical Asymptote,
limit domain to x > 0

Calculus Home Page

web; change fto 1/x
then change b

% ]
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explore
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S.1 The Natural Logarithm

1.5

0.5

-
In x =! —di

Investigation:

Letx=0.5,1,1.5, ...

Use calculator to find the integral of y=1/x from 1 to 0.5, from 1 to 1.5, etc.
Plot points (0.5, In 0.5), (1, In 1), (1.5, In 1.5), etc.
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Homework Part 1 Homework Part 2

plot
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S.1 The Natural Logarithm

/lnxzj;dr

\ -15]
9 1

Resultis y = Inx
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Definition and Derivative

5.1 The Natural Logarithm

Properties of y =1In x

1. Domain: x>0 Range: ally
2. continuous, increasing over all domain

3. concave down

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page
Homework Part 1 Homework Part 2

properties of In x

May 28, 2013

12



Natural Logarithm: Definition and Derivative
Remember Properties of Logarithms ...
1. In(1)=0 2. In(e)=1

3. In(ab)=In(a) + In(b)

4. In a =In(a) - In(b)
b

5. Inar=nIn(a)

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page
Homework Part 1

example
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Remember Properties of Logarithms ...

-ze'\(X'J&) =

,&JZ{-

Calculus Home Page
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Remember Properties of Logarithms ...

_,eu.(x;e) 7—.'6»\)(‘#,&\3 +dn 2
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IRESE
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©Battaly, 2013

Homework Part 2

May 28, 2013

16



Natural Logarithm:

©Battaly, 2013

Definition and Derivative

‘@\Ch"):ﬂ-\S tAn
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Definition and Derivative

Write as the natural log of a single expression.

¢ Shnx +°7A3 ~ Y hmz
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Write as the natural log of a single expression.

¢ Shnx +°7A3 ~ Y hmz

Anx +In *j"‘ﬁ""”
32
nF
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(6-x) approaches 0 from the right

38 _fom, Al fx ) =7 =D
X=>6 1

X is approaching 6
from the left
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(6-x) approaches 0 from the right

38/&,.\ Ln(6=x) =7 =2

X is approaching 6
from the left

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page

Homework Part 1 Homework Part 2

limits
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By definition:

ﬂb\)(.-. _tLde'

I
Derivative of the Natural Logarithm: Use the 2nd FTC

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Calculus Home Page
Homework Part 1

derivative of In x
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Definition and Derivative

n

3_=Jv. aAx %‘*L
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"

3‘-‘.@\0( %

OR:
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Ladidey |
S L

%'x
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¢ szlmx F:aqyay
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%: x._l..,.ij :@
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X
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Point slope form of straight Tine I

ré
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5.1 The Natural Logarithm

The Derivative of the Natural Logarithm of the Absolute Value

d [111‘?5‘] _duldx
dx u

since:
| u if uz0 |
ju| =
| —u. ifu<0 |
and:
tnu|= Inu, i u=>0 |

-:|\_]_'l1(—u). if u<0 |

< Note: u =0 ;

Class Notes: Prof. G. Battaly, Westchester Community College, NY
Calculus Home Page

Homework Part 1 Homework Part 2

In(absolute value)
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Definition and Derivative

=8 0s) = shnx |
=3 (’-‘kx*b(x-lﬁ - U—nr]
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