[image: http://images.sciencedaily.com/2008/08/080808090313-large.jpg]From Geometric Sequences to Tables and Graphs
The geometric sequence from the Brown Tree Snake problem (1, 5, 25, 125, 625 . . .) can be written in the form of a table, as shown below:

Year		  	0	1	2	3	4	
# of Snakes                 	1           5          25        125       625

The Brown Tree Snake was first introduced to Guam in year 0.  At the end of year 1, five snakes were found; at the end of year 2, twenty-five snakes were discovered, and so on.  Since we now have a table of the information, a graph can be drawn, where the year is the independent variable (x) and the number of snakes is the dependent variable (y).  See below:

[image: C:\Documents and Settings\kkelly3\Application Data\PixelMetrics\CaptureWiz\Temp\1.jpg]
Notice that the graph of the table is not a straight line. Therefore, the graph is not linear in nature, which we already from the fact that the sequence is not arithmetic.  Rather, the graph is curved and moves in a growing fashion very rapidly due to the fact that the common ratio r of this sequence is 5.  The curved graph of this problem situation is known as an exponential growth function.  An exponential growth function occurs when the common ratio r is greater than one.  Tables and graphs make viewing the data from the problem situation easier to see and we can easily see from either the table or graph that in year 3, the snake population is 125.


Let us look at a similar population growth for a certain kind of lizard in both a table and graph.  Use either one or both to answer the questions below.

[image: C:\Documents and Settings\kkelly3\Local Settings\Temporary Internet Files\Content.IE5\EXBPP5VV\MC900346945[1].wmf]
Year                                        0          1          2          3          4          5 
Number of lizards	          10         20        40        80       160      320
[image: C:\Documents and Settings\kkelly3\Application Data\PixelMetrics\CaptureWiz\Temp\2.jpg]Notice from the shape of the graph that the information is exponential in nature.

1. What information does the point (2, 40) on the graph tell you?

2. What information does the point (1, 20) on the graph tell you?

3. When will the population exceed 100 lizards?

4. Explain how to find the common ratio, using either the table or graph. 

5. If the information from the table were written as a sequence, what is the initial term?

6. How could we find the 10th term in the table, graph, or sequence?

Discuss your answers with your group or with a partner.  Now let us explore some more problems.
The Mice Problem
A population of mice has a growth factor (otherwise known as the common ratio) of 3.  After 1 month, there are 36 mice.  After 2 months, there are 108 mice.

1. How many mice were in the population initially (at 0 months)?  Explain how you found this number.

2. Write a sequence to show how the mice population is growing.

3. Is this sequence arithmetic or geometric?  Explain how you know.

4. Now, put your sequence into the table below.

Months                                    0          1          2           3

Number of Mice

5. Is the graph of the table going to be a straight line or a curve?  Explain your answer.

6. [image: https://encrypted-tbn1.google.com/images?q=tbn:ANd9GcT8WEDqZgZqMfgLl2peMPqIX2vfRRNr9wuET7aDsyGBPvTZpyRI]Graph the table to make sure of your answer on the graph below.  Make sure you label and title the graph below.

a. What is your scale for the x-axis? 

b.  What is your scale for the y-axis?           

[image: https://encrypted-tbn1.google.com/images?q=tbn:ANd9GcRUyM7xLiAt8A5QkG1iHqRAiXV6eMNs5KQeJ4fKtrJoJGsPM-siHg]







[image: https://encrypted-tbn1.google.com/images?q=tbn:ANd9GcS1yZv2_H11jj9Ferspi6X-g-7rl1OItqOy44e4dLnCipWAfSZumw]The Ladybug Invasion
As a biology project, Tamara is studying the growth of a ladybug population.  She starts her experiment with 5 ladybugs.  The next month she counts 15 ladybugs.

1. Suppose the ladybug population is growing arithmetically.  How many beetles can Tamara expect to find after 2, 3, and 4 months?  Write the sequence.



2. What is the common difference?

3. Now put the sequence into a table in the space below.





4. How long will it take the ladybug population to reach 200 if it is growing linearly?

5. Suppose the ladybug population is growing exponentially.  How many beetles can Tamara expect to find after 2, 3, and 4 months?  Write the sequence.


6. What is the common ratio?

7. Now put the sequence into a table in the space below.




8. How long will it take the ladybug population to reach 200 if it is growing exponentially?

9. Graph both tables on the designated graphs below.  Be sure to label your axes.

10. Why does it take the ladybug population longer to reach 200 when it grows linearly?

[image: https://encrypted-tbn1.google.com/images?q=tbn:ANd9GcT8WEDqZgZqMfgLl2peMPqIX2vfRRNr9wuET7aDsyGBPvTZpyRI][image: https://encrypted-tbn1.google.com/images?q=tbn:ANd9GcT8WEDqZgZqMfgLl2peMPqIX2vfRRNr9wuET7aDsyGBPvTZpyRI]Linear Growth						Exponential Growth

Adapted from Growing, Growing, Growing, Exponential Relationships, Connected Mathematics 2, Pearson, 2009. 
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