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Objective: Solving Context Problems With Logarithmic Models

Concept

Logarithmic models can be used to represent many real-world situations. These
models often use a base 10 or base e logarithm. A calculator is often needed to

evaluate the function model for the conditions of the problem.

Approximating the Value of Logarithms Using a Scientific Calculator

The base 10 logarithm is called the Common Logarithm: log,,x = logx

The base e logarithm is called the Natural Logarithm: log.x = Inx

For example: log 15 is understood tobe log¢15

For example: In 15 is understood to be log .15

Both of these logarithms can easily be approximated using a scientific
calculator.

To approximate a Common Logarithm, use the calculator’s log key.

To approximate a Natural Logarithm, use the calculator’s [n key.
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Objective: Solving Context Problems With Logarithmic Models

Ex) Use a scientific calculator to approximate each logarithm. Verify each result by
evaluating the appropriate exponential expression. Round all answers to three
decimal places.

log(13) ~ [. /14 n(13) ~ <. 5 65
2.5 6>
o= i3.002 e =
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Objective: Solving Context Problems With Logarithmic Models

Ex) A biologist studied a population of foxes in a forest preserve over a period of time.
Qp&'\d&'\ s @ |‘r\de_loe{\01€/\’[,
(D= 8.85 In="to predict the

amount of time in years it will take for the fox population P to reach a certain number.

d
From the datajccollected, the biologist created the mod

.g a) Describe the domain and range of the function. Include restrictions.

The enge is Hme in years,
Whe e Me_ 1S V\Dﬂ’v\eﬂ&%u_ﬁ~

b) Estimate how long it will take, in years and months, for the fox population to
reach 1000. Round to three decimal places.
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Objective: Solving Context Problems With Logarlthml,c Models

nalen k.

Ex) The acidity level, or pH, of a liquid is given bytheformul pH log——, where [
m ‘Zpena’-e/\'{

is the concentration (in moles per liter) of hydrogen ions in the liquid.
a) Describe the domain and range of the function. Include restrictions. |

/er O\NYWGM E ‘\’\r\e Qbr\CeJﬁ'ra#P,\ Q(:
%go\rb%@ ions In moles GOU \i e
+71 <=
hece. O<HTI= .
T\'\Q/ conge  \S Hme, ano‘(\Jrv 20VR O O~
havid Prm O b 1Y +
S i immi St ) .

b) In a typical chlorinated swimming pool, the concentration of hydrogen ions

ranges from 1.58 X 102 moles per liter to @Mﬂfg moles per liter. What is
the range of the pH for a typical swimming pool? Round to the nearest tenth.

\ ~
@ ph =109 Gasxio™) © /0%

pit = 109 ((p.?tlx T N
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Objective: Solving Context Problems With Logarithmic Models

Practice) Lactobacillus acidophilus is one of the bacteria used to turn milk into
yogurt. The population P of a colony of 3500 bacteria at time t in mlnutes can be

modeled by the function ¢ = 105. 321n—.
3500

a) Describe the domain and range of the function. Include restrictions.

The domain is the population of lactobacillus acidophilus bacteria
greater than or equal to 3500.
The range is the time in minutes greater than or equal to O.

b) How long, in hours and minutes, does it take the population of bacteria to
reach 1,792,000? Round the final answer to the nearest minute.

It will take about 10 hours 57 minutes for the bacteria population
to reach 1,792,000.
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Objective: Solving Context Problems With Logarithmic Models

Practice) The intensity level L, in decibels dB, of a sound is given by the formula
L= 1010g[i where [ is the intensity in watts per square meter, W /m?, of the sound
0

and I, is the intensity of the softest audible sound, about 10712 W /m?. g

a) Describe the domain and range of the function. Include restrictions.

The domain is the intensity of the sound in watts per square
meter, where the intensity is greater than or equal to 10~1? watts
per square meter.

The range is the intensity level of a sound in decibels, where the
intensity level is non-negative.

b) What is the intensity level of a rock concert if the sound has an intensity of
3.2 W /m?? Round to the nearest decibel.

The sound of the rock concert has an intensity level of about 125 dB.
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Objective: Solving Context Problems With Logarithmic Models

Closure

Jade is taking a chemistry test and has to find the pH of a liquid given that its

hydrogen ion concentration is 7.53 X 10~? moles per liter using the formula
1

pH = log[H+]. Her work is shown. She knows her answer doesn’t make sense

because the pH scale is from O to 14, but she runs out of time on the test.
Explain her error and find the correct pH.

H =In Jade’s error is that the formula uses the
SRR
common logarithm but she used the
1 natural logarithm. The correct pH for the
pH =In T E3 %10 liquid is about 8.1.
. X -
pH =~ 18.7
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