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10-6 Exponential Growth and Deca

Objective: Use logs to solve problems involving exponential decay and growth
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Example 1: A cup of coffee contains 130 milligrams of caffeine. If caffeine is

eliminated from the body at a rate of 11% per hour, how long will it take for 90% of this
? .
caffeine to be ehmma‘red from a person’s body: L‘ “K"\SG‘_ ANl
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Example 2: The half-life of Sodium-22 is 2.6 years. The half-life of a

radioactive substance is the time it takes for half of the atoms of the substance
to become disin’regra’red.
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a) What is the value of k for Sodlum 22?
= S\="/.

‘A m\f (=20 k

‘ic hss <
S‘é AN 2.0

b) A geologist examining a meteorite estimates that it contains only about 10%
as much Sodium-22 as it would have contained when it reached Earth’s surface.
How long ago did the meteorite reach the surface of Earth?
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Example 3: The popula’rlon of a city of one million is increasing at a rate of 3% per year. If
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the population continues to grow at this rate, in how many}/ear's will the population have

doubled? é
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Example 4: Ag of 2000, Nigeria had an estimated population of 127 million people and

the United States had an estimated population of 278 million people. The populations of
Nigeria and the United States can be modeled by N(t) = 127e-92é* and

U(t) = 2786“909*, respectively. According to these models, when will Nigeria's
population be more than the population of the United States?
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