
 

Lecture9

We'll start with the Logarithmic functions

Logarithmic Functions

Logarithm is the inverse of exponential function

Let a 0 a 1 1 as before and let se o then

y logar at

seais called the base of the logarithm

Special Case E If a e the special constant we disc
assed in Lecture8 then

we denote it by ln se i.e

In a logex call this natural
logarithm

Thus we get a way to switch b w exponentialequa
tions and logarithm problems and to solve more

exponential equations



eg 32 9 log39 2

eke 7 D In 7 se

Domain Oia Recall the rules for finding
the domain of a function

Range R

Vertical asymptote e y axis Ko

The graph of logan looks like

i
Asyou will notice fromthe
graph that

i

logan 0 Is o
irrespectiveofwhat a is i

i
i

Properties of Logarithms
1 toga x y logan logay
2 logo Ky logan logay
3 loga sea a logar



4 toga 1 0

5 logaa and hence line D

6 al09ak x and logaan se

so elm se and en en se

Let's see how we can use properties of the logarithm
to solve questions

e.g Simplify logy110g log Z
son use Prop and 2 to get

6
10926 10924 logs log

log 6043 4 109132

log 25

5 log22 ByProp 3
5 as logfel by

Prop 5

e g Simplify Inca 1 en se



2dm se Inn 3 In se

Suppose we want to simplify log 6 log 9

Here the bases are different so we cannotapply any
of the properties listed above

Change of Base

Let a b z o a f L b 1 2 Then we have the

change of base formula

logaz
logsse

logba

We typically use ln's when working with this

logar line
In a

Let's come back to the questionabove log 6 log49

Change both the expressions in terms of Ln by



using the change of the base formula
log logy fig fig lennie hent

hent enfeifns

In 63 en 2
Iz

1
In 2

Solving Logarithmic Equations

We can use the properties of the logarithms to solve
equations for x

E.g Solve for se

D dog 8
27

3

from the definition se 2dg o u 3
827
I
3

2 log a 5
2 p 4 E se

D 2 5 2 se 2 SIR
D 2 32 o



3 log se D log 23 R p 3logz2 z

3 2 as 10922 1

A logs se log Cn D 1

By using prop 2 we get
gz ET I P Zz 2 p N 2x 2

1xI

Recall from Lecture 8 that we were unable to solve

the equator's 375 as they had different base
We can solve such equations now using logarithms
We need to remember the following rule

for a o at 1

logar logay 0 0 se y
same base

Let's look at 32 5 Take In both sides to get
ln 5k In 5 D seen3 ln 5 se ln5ln3



Ef Solve 322 42 1

Take ln both sides

en 322 In 4kt 2xln3 att ln4

D 2e 243 ln4 ln4

D Z In 4
2hrs3 dnt

Let's also note down an Importantformula which
we'll use later
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