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4.4 Properties off Logarithms

Properties of Logarithms

If b, M, and N are positive real numbers, b # 1, and r is any real
number, then

3

1. log, b=1
2.1og,1=0 ;basic properties

N

3.log, b =r |

4.log, MN =log, M +log, N Product property
M

5.log, ~ =log, M —log, N Quotient property

6.log, M" =rlog, M Power property

7.log, M =log, N - M =N One —to — one property
8.5V =N Inverse property

Note: log, (M + N) #log, M +log, N

Example#1 Write each logarithmic expression as a single
logarithm.

»2log, x’y—3log, x°

blog, (x° —y2)+§10g1 x*y° —210g1(x—y)

2 2 2
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Solution
a)
2log, x’y—3log, x* =log,(x’y)’ — log,(x*)’

2
X Y
= 10g3 (XT = 10g3 ? = 10g3 ?

b) HW. Do Ex. 14 &18 page 339

Example#2 Evaluate each logarithm

a)log,32  b) log.001 c)lne’ d)10g2%

3
Solution

a) log,32=1log,2’ =5log,2=5

1
log.001 =10 =log1—-10g1000
b) T R

=0-1ogl10’ =—3logl10=-3
c)lne’ =5lne=5 d) H.W.

Example#3 If log3 = x andlog?2 = y, express the following
logarithm in terms of x and y.

a)log% b)log45 c) log75

Solution

logg =log81—log4=1log3* —log2’
a) 4 :

=4log3—-2log2=4x-2y
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b) log45=10g(5)(9)=log5+1og9= log% +log3’

=loglO0—log2+2log3=1-y+2x
c) HW.

Do exr. 22, 28 page 340

Example#4 Find all real number that are solution of the given
inequality.
a)-3<log,(x+3)<1 b)1<In(x+1)<3

c)log,x<2 d)12-2log,(x+3)>0

e)4—In(2—-x)=>0.
Solution
a) -3<log,(x+3)<1

2_3 S 210g2(x+3) S 21

- %Sx+3£2

—> é—3£x£2—3—)%23£x£—1

Since the domain of log, (x + 3)is (-3, )

_?Bﬁxﬁ—l (-3,0)

—23
—)TSXS—I
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b) HW. ansise—1<x<e —1
c)

log;x<2

3log.,,x 332

— x<9

Since the domain of log; xis(0,)
— x<9()(0,0)
—->0<x<9

d)
12-2log,(x+3)>0 — 12> 2log,(x+3)

— 6 >log,(x+3)
26 < 210g2(x+3)
—>64>x+3 —>61>x

Since the domain of log, (x + 3 )is (—3,)

x<61 ) (-3,0)—>

—3<x<6l1
¢) HW ans is 2—e*<x<2

Do Exercise 78 and 79 page 341

H.W. If gis logarithmic function, and g(64)=3. Find g(1/2).
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Change - of - Base Formula

If x, a and b are positive real number with a #1 and b #1, then
log, x

log, x =
S log, b

Example#5 Evaluate log, 5-log,7-log, 9
Solution

log,5-log,7-log,9=1log,5- log,7 log,9

=log,9
log,5 log,7 &

=log,3° =2

Do exr. 72 page 341
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