4.3 Properties of Logarithms MATH 1610 THOMPSON

Product Rule: log, xy =log,x + log,y

X
Quotient Rule:log, P log,x — logyz

Power Rule:alog, x =logpx®

1)log11=0 2.) Iogaar/:\r 3.) loga (MN)=log, M + log. N

4.) log, (%) =loga M —loga N 5.) log:.M'= rlog.M
N
6) logs887=87

T~

7)Inet=6

8.) logss 8 + 10gs 7 = logss (8)(7) = logss 56 = x
56* =56 x=1

9)10g: 24 —logs 6 log, = = log,4 = x 4° =4  x=1
N

10) 310g35—10g38 — 5
8

N
11) logs(81x) = 109381 + logsx = 4 + logsx

12) logsZ*= 4logsZ

13) In(ex) = M+ Inx 14) In[e% 15) logb(UGUS) u>0, v>0 just means positive
1+ Inx In x - 2xIne. 6logyu + 5logpv
Inx - 2x
x15
16) In(x*V3 —x) 17) logs (x:)

4In x + %In(3-X) 15log: X - logs (x-4)



18) Write the expression as a sum and/or difference of logarithms.
factors.

xX(x+7)
log L}HE]E}: x>0 log x + log(x+7) — 5log(x+5)

Write the expression as a sum and/or difference of logarithms. Express powers as factors.
| Y
factor (x-4)(x+3) multiply 5 and 72

2 112
¥ -x-12
n X120 \
[ |{X+2}I5 ] \\\A

Yoln(x-4)+ aIn(x+3) — >/, In(x+2)

20) Write the expression as a single logarithm.

Glogqu+9log v |0g3U6V9

21) Write the expression as a single logarithm.

log 5% - log 5x°

1
VX x/2  subtract exponents

logz F = 10g2 F

1 /\15
/-8 = ——log,x
22) Wiite the expression as a single logarithm

log 4(x° - 9)- 5 log 4(x + 3)
(x3)(x=3) — log, &3

] subtract 1 from bottom exponent
084~ 3oy 1084 gyae— p
23) 94 x4
Write the expression as a single logarithm.
9, 1 \ (9x7)* 6561 x3°
4log ,(9x )—gloga(6x+11) lo _Ox7)" X

Ga (6x+11)1/8 w 8lox+11



X . y thm. _ 3
2 4) Write the expression as a single logarithm (x+8) ]

=logs [(x—12)(x—3)
3logg(x+8)- logg(x—12)- log 5(x-3)

25.) If fix)=Inx, g(x)= e ™ and h{x)= x4, find the following.

(a) (f o g)(x). What is the domain of fog? Ine’* =7x  D: (-o0,00)
(

(b) (g o f)(x). What is the domain of go f? ,7inx — ,7 D: (0,0)
(c) (feg)(3)7(3) =21
o i ai oh?
:g)) ({;{, :;((?.)What is the domain of f o h* Inx* D: (-05,0) L (0

Ine* =4

Inx* graph —
domain x # 0




