


Common and Natural Logarithms

Base 10 is commonly used in logarithms. Thus, when no base is indicated, it
is assumed to be base 10.

log x = log;ox \

Ex 1: Evaluate these.

a) log 1,000,000 b) log (107) c) log 0.01 d) log (a trillion)

=log,10°=6 =3 =log o= =log.(i0)
2.2 il P

Another base is the irrational number, ¢, called the natural base. This is
written using In x.

log, x=Inx '\

Ex 2: Evaluate these.

a)In e b) In & ¢) Iné d) m(is)
e

.:\t)ae e'y =-3 =Y =0 e.gs
=1 =-S



Natural Exponential Base
.15
! ol
e~ 2.718281828459.... / | e
Ex 4: Sketch a graph of y = ¢". -(00 reall
(becanse e>l, s SN ) Sm‘f\\
Socp. growih) fA: y=0

The exponential base is used in financial and scientific calculations
which we will explore in a later chapter.



Logarithm Properties
Let b be a positive number, not equal to 1, and let x be a positive number.
log,1=0 =3 b°‘ ‘
log,b=1 @) b' = b
log, b" = x H bx.-, B‘

Iflog,x = log,y, thenx = y

(because log s "‘ré:; 3

Ex 5: Evaluate these.
a)lnl =)  b)log 100 c) Ine"=T d) log (10°%)

=log =2 =0.2

Ex 6: Determine the value of x for each of these.

a) logx=1log(y +5) b) Inx=In(n+1)

=9+S x=T+|



Properties of Logarithms

Change of Base Property

Let a and b be positive numbers, not equal to 1, and let x be a positive number.

— log, x
‘og, log, b
Oside
552,850, | o)
> >
Ex 7: True or false? log,3=—— 1‘2
log2
True
Ex 8: Use your calculator to give an approximate value for these.
a) log,5 b) log 50 c)In8 d) logs0.0002

=108S o230 ~1.6989F ~2.03 _ ﬂno.oooz*_-‘lu
log 2 Anl

. AS
Inverse Properties 1
Let b be a positive number, not equal to 1. t‘ w
b"** = x, for any positive number x W
— +forany real number s0*  tocn
log, b* = x, for any real number x \p\ e
Ex 9: Use the inverse properties to simplify. ok s
log, 20
a) Ine-2 b) logsl = Q c) 6°% d) log, 3"

=(' fae) ;7- (logs S°=o) =20 =0
T=2="-



Exponent,Sum and Difference Properties of Logarithms |

Let b be a positive number, not equal to 1, and let » and v be positive numbers. Wﬂ‘

/
@ log, (uv)=log, u +log,»

@ ., (%)ﬂog,: u—]og,j v \o%b(_\h‘"“' A
@ log, x" = mlog, x *\%*‘

Ex 10: Use these properties to expand these expressions.

a) logx’(x+2) b) ln( : g, x>1
= log ( ‘(x+2)) "Q-’-ﬂ K«e) InGE-1) = i (x )
-{[Iog x*+log (xe)[EL Y 21 -2.0n2)

Ex 11: Use these properties to contract these expressions into a single term.

a) 3logx+4logy-5Slogz b) l[ln(x+1)+2ln(x 1)]-6Inx
[n., besi) (x-o]-z«
1 g [Get )01 }-Inx
5 ,th(m\)(x-l) l ~ Inx"
= QnT(Lx-ﬂ‘)&«)" -

‘ELW]




