§3.3 Properties of Logarithms

Change of Base Formula :

Let a, b and x be positive real numbers such thata# 1 and b # 1.
Then

Example 1:  Changing Bases Using Common Logarithms & Natural
Logarithm

a)  logy 30 b) log,14 ¢) log, 30 d) log,14

Properties of Logarithms: (also true for natural logarithms)

1) logg 1=0 because a’ =1

2) logga=1 because a' =a

3) log,aX=x  because a®=a"

4) log,x=log,y, thenx=y

Example 2:  Solve for x.

a) log,x=1log,3 b) log,4=x c) logyg=x

Example 3:  Rewrite using Properties of Natural Logarithms

a) Inl b) Ine’ ¢) Ine°




Properties of Logarithms:

For any positive real numbers x and y, real number r, and any positive
real number a,(a # 1):

Product Rule a) log, xy =logg x +loggy Inxy=Inx+Iny
X X

Quotient Rule b) [02a ; = log, x-log, y hl; =Inx-Iny

Power Rule c¢) logy xf=rlog, x Inx" =rlnx

Example 4:  Rewrite the logarithm in terms of In 2 and In 3.

2

a) In6 b) lnﬁ

Example 6:  Rewrite using the properties of logarithms.

V3x-5
a) 10g105x3y by In 7

Example 7:  Rewrite in condensed form.

a) Llogox+3logo(x+1) b) 2In(x+2)-Inx



