The Population of Kennesaw Lab

The purpose of the lab is to research population data on the City of Kennesaw, create population models to represent the data, and make both past and future predictions with those models.

The Data

http://www.mindspring.com/~robertcjones/khs/kennesaw20th/kennesaw20th.htm

1.
Search the web site above to find the population of Kennesaw for the years shown in the table.

2.
Let t represent the number of years since 1940 (t = 0 represents 1940).  Complete the t column in the table.

3.
Let P(t) represent the population at time t.  Enter the population data into the P(t) column in the table.

4.
Use Excel to create a scatter plot of the time and population data from the table.  Attach the graph to this activity.
5.
Use the scatter plot to describe the behavior of the population data with respect to time. 
6.
Do you think the described behavior will continue in the future?  Explain your reasoning.
Modeling the Data
7.
Use the regression capabilities in Excel to find an exponential function to model the data in the scatter plot.  Using appropriate variables, state the model equation.

8.
Graph the model equation in the same window as the scatter plot from Step 4.  Describe how well the regression’s equation models the real data.
9.
The model equation found in Step 7 is in the form y = ae bt.  Rewrite the equation, using appropriate variables, so that it is in the form y = ab t.  
10.
Based on the equation in Step 9, what is the initial population, P(0)?  How does this compare to the known data for 1940?
11.
Based on the equation in Step 9, what is the growth rate?

12.
Describe what the growth rate means in this application.  Be sure to include units in your discussion.

Predictions

13.
Use the model equation to predict the population of Kennesaw in 2010.

14.
The population of Kennesaw in 1900 was 320.  Does the model equation provide a reasonable approximation for the population in 1900?  Why or why not?

15.
Use the model equation to predict when the population of Kennesaw will reach 50,000.
16.
The city government has determined that the current sewage system can service at most 40,000 residents.  Once the population exceeds this limit, additional upgrades will be needed to avoid a sewage disaster (yuck!).  If these upgrades would take two years to complete, when should the city begin implementation?  Explain your reasoning.
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