&9-5 Lo% “Foperties

1. Multiplication Property: log, MN = log, M + log, N
2, Quotient Property: log, e = log, M - log, N
3. Power to a Power Property:  log, M" = n log, M .
iFyouare given:  log,,4 = .6021 and log,6 = .7782 , usethe Lawsand the given
to find the following. Justify each step with the properties listed above or basic operations property,
Example log,, 24
log,,(4-0) Factors of 24

logm 4 + logmé Multiplication Property

6021 +.7782 Substitution Property
[.3803 Addition
| 3 I )
2. log,,16 3. log,,— 4. log,,— 5. log, 36
2 - 4
_ | |
6. log, J6 7. log,2 (hint: 2= \/Z) ‘ 8. log,, (Té)

Even though we were only given log, 4 and log,,6 we know log, 10 =1and log,100 =2

9. log,, 40 10. log,, 400

In the preceding problems we had to work with decimal values. The following problems involve the
same 3 laws of Togarithms, but we will use variables instead of decimals.

Given: log,9 = ¢ and log,10 = d

Find the following in terms of ¢ and

1. log,90 = 12, log,81 = 13. Iogz(lgg) =
14, log, JIo - 15. logz(}—) = 16. [ogz(—l—)

i 9 | 10
17. log, 3 18.  log, 900 = 19. log2(§/§) =

20, You were given the log, 9 and log, 10, butyou also know log,2 = 1, use this to find

log, 18 =

Seleet the correet multiple choice:

2
21 log xy™ =
a) 2 log xy b)2logx +logy ¢ 2logx+2logy ) Jogx+2logy



B2
[

log x o logy =

a) log (x +y) b) log (xey) c) logx+logy d) none of these
23, log x—logy=
X log x
a) log — b) 9 ¢) both ‘a” and ° b’ d) neither *a’ or ‘b’
Y logy
24, log 100" = |
a)  dx b) Ox c) 8x dy 16x
25, log 2x =
a. log2 +logx . b, log2-logx ¢ 2+x d. 2x
26. log \/3 =

1
log /3 d. 5 log 3

' 3 1
a log (25 )b log> e

27. logx+logy+logz=
a. Iog(x'-+y+z) b. log(x+y-z) ¢ logx-logy-logz

28, logx(x") =

w
a. logw b. log x" c. w d x
29, Which student solved for x correctly in the following problem? 2 logx= 4
Alice - Bob Carl David
2 log x = 4  2logx= 4 2logx = 4 2logx= 4
) X C= 4 log X' = 4
low =4 log =4 log x log:
¢ )
<=4 = 4 2 -0 x5 =10
To_ 2 0
x =72 x= 2 x* = 10000 X 1600
x o= 100 : x= £100
30. Which student selved tor x correctly in the following prob.lem'? 2log 3 + fogx= log 306
Aslro Chu )
2lop 3 + log x = log 30
- - y 2 = o
2log 3 + logx= log 306 Jlos 3 + log x) = log i Domingo
- o . 2 — . n
low 9+ lou x = log 36 o 36 2log 3 + log x= log 30
) ) 2 log 3x = loga _
lop 9x = Jog 3 Bella ; . 2(log 3 + fog x) = log 36
] ] D log 37 = low 30 2 log 3 log 36
LA - 0 IX = log o0
9x =306 2log 3 + logx = log 30 g2 - 36 ) ,
. 1 ' log (3x)° = log 36
x= 4 I0g9+logx=log3 2 _ 9
| o} ‘ 9X2 = 30
O+ vY= (o
log (9-+x) = los x = J12 x2 - 4
9+x = 30 : |
x = 27 x = 2



l0g; 25 becomes 3=25  Between what 2 consecutive integers will x lie?
32 = 9 |
3% = 25
3° = 27

So x is between 2 and 3. Would it be closer to 2 or closer to 37

Determine which fwo integers the following logarithms lie between:

1. log,30 2. log,9 3. log, 100
4. logy 200 5. log, 7500

Rewrite the following using the change of base formula. Change info the indicated base.

6. logs7 tobase?2 7. loge4 tobase 6
8. log; 3 tobase 10 9. logg D tobasee
Express the following as a single log: v, can use the change of base formiula
11
10, 1098 1, 0912 o, 12925 13, 19 g4 04
fog, 7 logys 4 log, 10 log b in3
Express the following as a single log. Then simplify the final answer. '
. log, 49 log, 81
15, 29 16, 98 17, logtd
log, 7 log, 3 log4
T, 2 | 2
1g,  10%:2 19, loay2 20, M3
tog, 8 log?2 In2
2l logs7 =
log7
a. Iog 5-log7 b. log 7.- logh ¢ 7+logh g5
22. log, 20 =
log, 20 | 20
a, SEhal b. log (—j c. log 20 - log 8 d. 20 log 8
log, 8 8
o5 log ;16 _
log, 8

a.  log716 —log 78 b. logsl16 c. log2  d 2
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