Algebra 2 7.8

Use logarithms to solve problems involving exponential
growth and decay

Use logarithms to solve problems of logistic growth
Calculate half-life

half-life
carb ting
ogistic growt




' KeyConcept Exponential Growth and Decay

Exponential Growth Exponential Decay
Exponential growth can be modeled by the Exponential decay can be modeled by the
function function
0 = 4D ) = a6
where ais the initial value, tis time in years, where a s the initial value, tis time in years,
and k is a constant representing the rate of and ks a constant representing the rate of
continuous growth. continuous decay.




Logistic Growth Refer to the equation representing

Georgia’s population in Example 3. According to the
graph at the right, Georgia’s population will be about
one billion by the year 2130. Does this seem logical?

Populations cannot grow infinitely large. There are
limitations, such as food supplies, war, living space,
diseases, available resources, and so on.

Exponential growth is unres , meaning
will increase without bound\A logistic growth
model, however, represents gro prfiting
factor. Logistic models are the most accurate models
for representing population growth.
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" KeyConcept Logistic Growth Function

Let itive constants where b < 1. The logistic growth function is represented
by\f(f) = — & {vhere trepresents time.
14 ae™
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Will give you this equation if needed



Graphing calculator (be careful with parentheses)

* 'Real-World Example 4

The populatio , AXizona, in millions can be modeled by the logistic
function f(t) here t is the nu‘nber of years after 1980.

g &%
a. Graph the function for 0 < ¢ < 500.

b. What is the horizontal asymptote?
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better graph next page



Population (millions)

27
24
2.1
1.8
1.5
1.2
0.9
0.6
0.3

0

 £(t)

100 200 300 400 f
Number of Years After 1980



c. Will the population of Phoenix increase
indefinitely? If not, what will be their
maximum population?

d. According to the function, when will the
population of Phoenix reach 1.8 million people?



GuidedPractice

4. The population of a cemcies of fish in a lake after f years can be modeled by
the function P(t) = £0 where t = 0.

1+ 1.42¢0057¢

A. Graph the function for 0 < f < 500.

B. What is the horizontal asymptote?

C. What is the maximum population of the fish in the lake?

D. When will the population reach 1875?



(—o,xs", o,-n)

¥}

/(- 0,70, D,Y‘i)






b. If prior research points to the animal being around 20,000 years old, how much
Carbon-14 should be in the animal?

StudyTip

Carbon Dating When given
a percent or fraction of decay,
use an original amount of 1
for a.
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