Section 5.2
Logarithms

Common Logarithms
log,a=x < b*=a
Ina=x<e*=a

log,,a=x< 10" =a

Example 1

Write each expression as a logarithm expression
1) 3* =81

3*=81
log,81=4

2) e? =7.39

e’ =7.39
In(7.39) = 2

3) 10* =10000

10* =10000
log10000 = 4

Example 2
Write each expression as a exponential expression

1) log,128 =7

log,128 =7 =2’ =128



2) In2.71=1
In2.71=1=¢' =271
3) 10g1000 =3

log1000 = 3 = 10° =1000

Example 3

Solve for x by writing the equation in the exponential form.
a) log,x=16

Solution:

log, x=3

43 =x

X =43
X =64

b) log;(2x-5)=3
Solution:

log,(2x-5)=3
2x-5=5°
2X—-5=125
2X-5+5=125+5
2x =130
X =65

1
c) log,x==
) log, 3

Solution:
1

Ioggx:%:x=83=i/§=2




Rule 1: Ine* =x

Rule 2: "™ =x

Example 5
Show that the following functions are inverses of each other

f(x)=Inx
g(x) =¢”

h(g(x)) = h(e”) =In(e”) = x

g(h(x)) =g(inx) =e"™ =x

Example 6
Show that the following functions are inverses of each other

f(x)=Inx+3
g(x) =e™”

h(g(x)) = h(e*®) = In(e*®)+3=x-3+3=x

g(h(x)) = g(Inx—=3) =" ** =Ine* = x




Logarithm Laws

1) InAB =InA+InB or log(AB) =log A+logB
A
2) In(gj =InA-InB or log(AB) =log A+ logB

3) In(x”): ninx or Iog(x”):nlogx

Example 7
Write each expression as a single logarithm.

1) In(3x+5) —In(3x —5)

3X+5
IN(3x+5)—In(3x-5) = In(sx _5)

2) 3Inx+2Iny—-2Inz

3Inx+2Iny—-2Inz=Inx*+Iny? —Inz? :In(x3y2)—lnz2 =In[

3) 2Inx+In(x+4)—In(x+2)

21n X+ In(x+4) = In(x + 2) = I X2 + In(x + 4) = In(x + 2) = In(x? (x + 4) )~ In(x + 2) = In(

z

2

|

x*(x +4)

X+ 2

|



Example 8
Solve e*** =6

¥ =6

Ine** =1In6
(x+4)Ine=1In6
X+4=1In6
X=In6-4~-221

Example 9
Solve 3" =12

3¥ =12
In3* =In12
xIn3=1In12

In12
X =

" In3
X~ 2.26

Example 10
Solve 3* =12

6% =88
In6* = In88
xIn6 =In88
. Ing8

~In2
X ~ 2.499




Example 11
Solve e =4

eIn><:4
X=4

Example 12

Find the inverse of f(x)=e"* +4

fF(x)=e* +4
y=e*+4
x=e'+4
X—4=e¢"+4-4
In(x—4)=1In(e”)
In(x—4)=y
f(x)=In(x—4)

Example 13

Find the inverse of f(x)=In(x)+3

£(x) = In(x)+3
y =In(x)+3
x=In(y)+3
x—3=1In(y)
g3 — ghly)

eX73 — y
f'(x)=e*°




Example 14

Find the inverse of f(x)=e***

f(x) = 'S

y — e>(+5

x=e'*
In(x) = In(e***)
In(x)=y+5
In(X)-5=y+5-5
In(x)-5=y
f*(x)=In(x)-5



