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Common Logarithms
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Evaluate each _expression.
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Find the value of each logarithm using the change of base formula.
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19. Sezsmology ' The intensity of a shock wave from an earthquake
is given by the formula K = logm i where R is the magnitude, I i3

a measure of wave energy, and I, = 1. Find the mtens1ty per unit-
of area for the following earthquakes , 3, o1 e

i

a. Northridge, California, in 1994, R = 6.7 Wit o\ , |
5011242, 0T - |
b. Hector Mme Cahforma in 1999 R=171 -
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| Study Guide

Common Logarithms

Logarithms with base 10 are called common logérithx_ns.

The change of base formula, log, n = -}%gb—g, wherea, b, and n
. b

are positive numbers and neither a nor b is 1, allows you to

evaluate logarithms in other bases with a calculator.

Logarithms can be used to solve exponential equations.

Example 1 Evalu"até each expression.
a. log 8(3)2

log 8(3)2 =log 8 + 2 log 3 log ab =1log a + log b, logb* =nlogb -
~ 0.9031 + 2(0.4771) Use a calculator.
=~ (0.9031 + 0.9542
~ 1.8573

b. log 1753

N log,l%sf— 3 kig 15 —log 7 log%:loga — log b, loga®=mloga
=~ 3(1.1761) — 0.8451  Use a calculator.

=~ 3.5283 — 0.8451
~ 2.6832

Example 2 Find the value of log, 2037 using the change o
"~ 'base formula. :

. _ log,, 2037  log,n
- logs 2037 = Tgli;g—" {o. L= Zogba .
~ 23090 _
0.9031 Use o calculator.
~ 3.6641

Example 3 Solve 7~ = 93.
=93 -
log 7% =log 93 Tuke the logarithm of each side.
2xlog 7=10g 98 log, m? =p-logym = )

O = li’fg 9;3 Divide each side by log 7.

2x =~ 2.3203 Use a calculator.
x ~ 1,1646

© Glencoe/McGraw-Hil! 473 ' \ Advanced Mathematical Concepts



