A  POPULATION STUDY
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Project Guidelines:

1.  Work in groups of 3 or 4 people.  More than four people in a group is not 

     acceptable.  Working alone is not acceptable
2.  No work or answers should be submitted on the question paper.  

3.  Include a cover page with the names of group members.

4.  Show all work neatly, clearly, and completely.  Whenever appropriate, 
     answer in full sentences.

5.  Several questions ask for graphs.  All graphs should be imported from a 
     computer and/or a graphing calculator.  Include the viewing window or 
     show the scale on the axes.

6.  Put thought into your explanations.  Do not hesitate to research them on  

     the Web.  Don’t take the easy way out!

7.  Begin this group project as soon as possible and complete the problems 
     gradually.  For example, questions 1 – 8 deal with subject matter we have 
     already covered in class and can be completed immediately.   
8.  Each group member must individually complete and turn in the form on 
     the following page: “Assessment of Group Effectiveness.”  These will be 
     kept confidential.
9.  This project is worth 60 points.



Please rate your group on each of the following statements by circling the rating that applies. (  1 = Strongly Disagree,  5 = Strongly Agree  )

1.  The group functioned smoothly, with all members contributing equally. 

2.  Members of the group proofread each other’s work and gave appropriate input.

3.  Group members met deadlines established by the group for completing work.

4.  Group members were present for all group meetings.


If any group member made little or no contribution to the group project, 

please indicate the name of that group member.  This will be kept confidential.





PART I – Comparing Linear Data
Shown below are the populations for both Birmingham, Alabama and Orlando, Florida from 1960 to 2000 (Sources: http://en.wikipedia.org/wiki/Birmingham,_Alabama  and  http://en.wikipedia.org/wiki/Orlando,_Florida) 


Answer questions 1 – 5 based on the data in the tables.  

1.  Make scatter plots of the Birmingham population and the Orlando population on the 

     same graph (use years since 1960).  

2.  Each set of data can be modeled with a linear function.  Write the equation of the 

     linear regression model for each, rounding coefficients to the nearest hundredth.

3.  What is the slope of the regression line for the Birmingham data?  Explain what the  

     slope means in this setting?
4.  Assume that the regression lines you found represent trends in the data.  Use the 

     graphing calculator to find the year in which Birmingham and Orlando will have 

     the same population and state what that population is.  Include a picture of the graphic    

     solution.
5.  Solve question 4 algebraically.  Show work.

PART II – Comparing Linear and Non-linear Data            
United States Population
The following tables contain data from the Information Please                                    Almanac.  They show United States population from 1800 to 1860                                                 (just prior to the Civil War) and from 1870 to 1920 (just after the                                                       end of World War I).

	t = years since 1800
	0
	10
	20
	30
	40
	50
	60

	N = population in millions
	5.31
	7.24
	9.64
	12.87
	17.07
	23.19
	31.44



	t = years since 1870
	0
	10
	20
	30
	40
	50

	N = population in millions
	39.2
	50.3
	63.1
	76.2
	92.0
	106.1


                                                                                                                                                         Answer questions 6 – 16 relating to the data in the tables.
6. Make two separate scatter plots – one for the data in Table 1 and another for the data in table 2.
7. Which scatter plot would more likely be modeled by a linear function? 

8. For the scatter plot you identified in question 7, 

a. Find the equation of the regression line.  Round all values to the nearest hundredth.
b. What is the slope of the regression line?  Explain what the slope means in  this setting.  
9. Find the equation of an exponential model for the scatterplot you did not identify in question 7.
10. Using your exponential model, what was the average annual percent increase in population from 1800 to 1860?
11. If your exponential model for Table 1 had continued to represent accurately the  population through the year 1900, what would its estimate for the population in 1900 be?   
12. Assuming that the trend for Table 2 continued until 1950, estimate the population of the United States in 1950.

13. What was the actual United States population in 1950?  To answer this question, you will need to use the Web or some other form of reference.  Please include in your answer the reference you used (if a website, identify the web address).
14. By how much do the answers to questions 12 and 13 differ?  What historical reason(s) can you give for this difference?
15. Assuming that the trend for Table 2 continued until the present, when does the model predict that the population of the United States would surpass 200 million people?  
16.  Assuming that the trend for Table 1 continued until the present, when does the model predict that the population of the United States would surpass 200 million people?  Give an algebraic solution
17. By what year did the United States population actually surpass 200 million?  To answer this question, you will need to use the Web or some other form of reference.  Please include in your answer the reference you used (if a website, identify the web address).
PART III – Comparing Data that are Not Linear
Atlanta Population
The following table comes from Wikipedia (http://en.wikipedia.org/wiki/Atlanta,_Georgia)

It shows the populations of both Atlanta City and the Atlanta metro area (the city and its surrounding suburban areas).  
Answer questions 18 – 28 relating to the data                                                                                                              in the table.  Round all coefficients to the nearest                                                                    hundredth in all problems.
18.  Make a scatter plot of the Metro Area 
       population vs. years since 1900.  
19.  What regression model would be most appropriate for this data?  Choose between 

linear, exponential, power, quadratic, or cubic.  Please include an explanation of why each of the other possible models was not chosen.  Write the equation for the regression model you chose.  Your choice and your explanation should not only reflect the trend from  1900 to 2000, but also the decades after the end of the civil war (1865 – 1900), even though those years are not included in the data.  
20.  Based on the regression model, estimate what the Atlanta metro area population was 

       in 1975.  
21.  a.   Use the regression model to predict the Atlanta metro area population in 2008.      

       b.   Do a web search and obtain a census estimate of the Atlanta metro area for 2008.                                                                
             Please include in your answer the web address you used.  
       c.   How far apart are the census estimate and the regression model’s estimate?
d. Discuss briefly what you believe to be the reasons for the difference between the regression model’s prediction and the census estimate.
You may have observed that the population of Atlanta City proper showed an unusually large increase between 1950 and 1960.  For this reason, the next few questions ask you to discuss the Atlanta City proper data in two parts:  from 1900 to 1950, and from 1950 to 2000.  (Notice that 1950 is included in both parts.)  Questions 22 – 25 refer to the city proper population from 1900 to 1950.  Questions 26 – 29 refer to the city proper population from 1950 to 2000.
Questions 22 – 25 refer to the Atlanta City proper population from 1900 to 1950.  
22.  Consider the Atlanta City proper population from 1900 to 1950.  Would an 
       exponential or a power regression model be more appropriate for this data?

23.  Find the equation for the regression model you identified in question 22.  Be sure 

       to specify what the variables represent.
24.  Make a graph of both the data points and your regression model for the Atlanta City 
       proper population from 1900 to 1950.  
25.  By how much did the actual 1960 Atlanta City proper population differ from your 

       regression model’s estimate for that year?

Questions 26 – 29 refer to the city proper population from 1950 to 2000.  To do these questions, it will be necessary to read pages 488 – 490 in section 5.5, even if we have not covered this content in class.
26.  Make a graph of the Atlanta City proper population vs. years since 1950.  
27.  What regression model would be most appropriate for this data?  Write the equation 
       for this regression model.

28.  What does your model predict will be the Atlanta City proper population in 2008. 

29.  Do a web search and obtain a census estimate of the Atlanta City proper population 

       for 2008.   Please include in your answer the web address you used.   Which is 

       greater, the model’s prediction or the census estimate, and by how much?
Koppelman
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Orlando, Florida


Historical populations�
�
Census�
Pop.�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1960" \o "United States Census, 1960" �1960��
86,135�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1970" \o "United States Census, 1970" �1970��
99,006�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1980" \o "United States Census, 1980" �1980��
128,291�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1990" \o "United States Census, 1990" �1990��
164,693�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_2000" \o "United States Census, 2000" �2000��
185,951�
�
�
�






Birmingham, Alabama


Historical populations�
�
Census�
Pop.�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1960" \o "United States Census, 1960" �1960��
340,887�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1970" \o "United States Census, 1970" �1970��
300,910�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1980" \o "United States Census, 1980" �1980��
284,413�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_1990" \o "United States Census, 1990" �1990��
265,968�
�
�
�
� HYPERLINK "http://en.wikipedia.org/wiki/United_States_Census%2C_2000" \o "United States Census, 2000" �2000��
242,820�
�
�
�






� INCLUDEPICTURE "http://z.about.com/d/geography/1/0/9/H/usa3.jpg" \* MERGEFORMATINET ���





Table 1





Table 2








Year�
City Proper�
Metro Area�
�
1900�
89,872�
419,375�
�
1910�
154,839�
522,442�
�
1920�
200,616�
622,283�
�
1930�
270,366�
715,391�
�
1940�
302,288�
820,579�
�
1950�
331,314�
997,666�
�
1960�
487,455�
1,312,474�
�
1970�
496,973�
1,763,626�
�
1980�
425,022�
2,233,324�
�
1990�
394,017�
2,959,950�
�
2000�
416,474�
4,112,198�
�






Atlanta Populations





� HYPERLINK "http://www.amazon.com/gp/product/images/B000JLF4G0/ref=dp_image_0/002-2525294-6993633?ie=UTF8&n=3375251&s=sporting-goods" \t "AmazonHelp" �� INCLUDEPICTURE "http://ecx.images-amazon.com/images/I/41VMA3A4Q4L._AA280_.jpg" \* MERGEFORMATINET ����








