4.9 — Change of Base with Logarithms

In the last section we recognized that it is possible to evaluate logarithms with bases other than 10
by using a combination of re-writing in exponential form, taking base 10 logarithm (sO we can
use calculators) of both sides, and applying logarithmic properties to rearrange and solve.

EX. given log 3 50
set X = log 3 50
o) 3¥=50
x log 3 = log 50
x =1log 50 + log 3
X = 3.56

From this we can come up with a general form when needing to change the base of the logarithm.
Realize that in the vast majority of cases we will be changing to base 10 so that we can use the
calculator to evaluate, but really any base can be used.

In general: and also
Example 1: Evaluate
1
a) log 323 b) Iogs(zj
_log23 _log0.5
log3 log5
=2.85 =-0.43
Example 2: Re-write so that can graph on calculator
a) y=logsx b)y =log 13 x
_ logx __logx
- |0g5 |Og 0.33
1 y =-2.091og x
y =——-logx
log5
y = (1.43)logx
Example 3: Show the following ! ! !

log; a

LS =log, 3+log, 4
=log,12

1
) log;, a
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1. Re-write using base 10.
a) log 4 20 b) log ¢ 0.25 c) log, 10 d) log 5 (1/3)

e) log 7 15 f) log « 12 g) logs0.5 h) log ¢ V6

2. Evaluate to 3 decimal places

a) log 4 20 b) log ¢ 0.25 c) log , 10 d) log g (1/3)

e) log ; 15 f) log , 12 g) log50.5 h) log ¢ V6

i) log 3 10 j) log0.20 k) log 5 250 ) log 5 0.03

m) 3log 100 n) 2log 3 10 0) 6logs10 -4log,10 p) 5log;21+2logs45

3. Solve for x, to 2 decimal places

a) 6" =55 b) 13*=27 c) 4" =512 d) 2*=0.125
e) 7*=125 f) 5% =39 g) 4% =43 h) 123 = 144
i) 0.6%=0.734 i) 12° = (4)(8%) k) 7(0.43)* = (9)(6™)

Answers 1. a) log20/log4 b) log0.25/log6 c) log10/log2 d) log8/log(1/3) ) log15/log7 f) log12/logx g) log0.5/log5
h) log\6/log9 2. a) 2.16 b) -0.77 ¢) 3.32 d) -0.52 €) 1.39 ) 3.58 g) -0.43 h) 0.41 i) 2.10 j) -0.90 k) 3.43
1)-1.69 m)6n)4.190)-4.70 p) 14.753.a) 2.24 b) 1.29¢c) 4.5d) -3 ¢) 2.48) 1.14 g) 0.90 h) 2.5i) 0.15
j)-0.83 k) 2.4
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