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Consider the population of the United States (in millions) from 1790 to 2000.

Year Population Year Population Year Population Year Population
1790 3.9 1850 23.1 1910 92.0 1960 179.3
1800 5.3 1860 314 1920 105.7 1970 203.3
1810 7.2 1870 38.6 1930 122.8 1980 226.5
1820 9.6 1880 50.2 1940 131.7 1990 248.7
1830 12.9 1890 62.9 1950 150.7 2000 281.4
1840 17.1 1900 76.0

The following graph shows data plotted from 1790 to 1860 with the independent variable representing
the number of years since 1790 and the dependent variable representing the population in millions of
people.
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What type of function seems to fit the points? (The data can be modeled with an exponential function.)

Using what we have learned, determine an exponential model using the first two ordered pairs.
f(x) = 3.9(1.03)*

The next graph shows this exponential function with the original points.
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The model no longer fits very well. We need to use a different type of function called a logistic growth

function. The following graph shows the function

187
fl) = 1 + 47¢-00318x

02.4 |V year X po.. Mg

f1(x 17900  of 3.9

187 1800 10 2.3

3 : . 1 2 7.2

1+47-¢ 318X ] |

1820 30 9.6

1830] 40| 129

1840 50| 171

1850 60| 231

1860 701 314

1870 80| 386

1880 90| 50.2

18901 100 62.9

- 1900, 110 76.

—t( e, X 1910 120 92.

5 poputation) =
67| 7 5205988 1920] 130[ 105.7] U
OE A [ a1 1790

This function models the population more closely and is often used to model this type oF I NR & {

investigate the general logistic growth functioand its parameters.
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Using your graphing calculators, graph the following functions:
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Notice that the only parameter that is changing is L Hypothesize the effect of the parameter L

After students have had time to plot the graphs, display the following graph on the projector.
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Lis called the carrying capacitpf the population and is where the graph levels off. Also notice that L/2
is where the graph changes concavity (from concave up to concave down). This is called the point of
diminishing returnand is where the rate of growth begins decreasing. As noted before, the first portion
of the logistic graph can be approximated by an exponential model.
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After students have had time to plot the graphs, display the following graph on the projector.
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k determines the steepness of the curve. It does not affect where the graph levels off, just how fast it

gets there.
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After students have had time to plot the graphs, display the following graph on the projector.
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Neither the steepness nor the carrying capacity has changed. Caffects how soon the graph begins its
incline.

Unfortunately the logistic growth model does not continue to fit the data beyond 1940.

Reflections:

Students, by their own admission, enjoyed doing something hands-on. They were more involved in the
lesson and took an active part in learning the mathematics. This type of function could not be studied
without the aid of this software, only by reading about it in the textbook.



