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6.5 Applications of Common Logarithms

Solving Equations Without a Calculator

Sometimes we can solve exponential equations
without a calculator simply by changing the bases.

Example 1: Solve 4 = (%)X_s .

(- (EF=>

Example 2: Solve 9™=27"",

(- (=D

2(2X) = a(x—1)
Hx = 3x-5
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Example 3: Solve 100" =1000 " .
<: 00@

2 (#x+ V)= 3(3X-2)
UX +2 = 99X — 0

— X ~IX
SX+Y = —26
=5

5 5

<-4

K==

5x-6

Example 4: Solve 81’ —( )

EF=- (5

Y(o-x) = —1(5X —5&)
|2 -Ux = =6X +6
- ol
12+ X = G
—|2 7
X=—0
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Solving Equations With a Calculator
If we cannot rewrite each side to have a common
base, we must use a logarithm and a calculator.

Example 5: Solve 4 =11.
log qO= log 1)
X:logd = log 1
looy™ log 4

X~ 1+#%D

Example 6: Solve 15 = 7.
7 g 15= log F

—~X_ o = \og Ex
-Rg 15 "\06 5

X X =0+ )0)
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Example 7: Solve 4+2=11.
-2 -2

F—
v \ng—bgg
—X \og\}“\ ——)@9
““DSL’ —log Y

[x%-1.585

Example 8: Solve 1- (2) = -6.
y ~|

:ié)f .__‘-'ﬁ
(4')
o og(qu “’ﬂ T

x |0 = ;g__
0 lo% 5

K~ —H.3%)

W[
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The calculator only uses a base of 10 for logarithms.
So when we have a logarithm with any other base,
we need another way to evaluate it.

CHANGE OF BASE FORMULA
For any positive real numbersa#1,b#1,and x> 0:

/_\l
lo jﬁ(&
gb\l > pick base

(40 every bime)

Example 9: Evaluate log,32.

09,52 _, lg 32 A .78l
log , 7 log F

Example 10: Evaluate Iog156.

log @
= |, 02
log [5 F

Example 11: Evaluate Iog1 20.

lod ZO m

log "
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