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1.	Graphs of the two populations look qualitatively as follows:


�EMBED PBrush  \* MERGEFORMAT \s���


2.	At t=0, the value of N1 is 1200 and the value of N2 is 600.


3. This is equivalent to asking, for what value of t is


		�EMBED Equation.3��� flies.


	A bit of manipulation leads to 


		�EMBED Equation.3���	flies.


	Taking natural logarithms gives


		�EMBED Equation.3���


	so


		�EMBED Equation.3��� time units.


4.	The letter should articulate that after the colonies are the same size at t ( 4.6, N1 reaches a maximum at t ( 10, then decreases to zero at t ( 15, while N2 grows exponentially throughout. Specific numerical details may be omitted if the general behavior of the functions is conveyed; the following is a sample letter that takes this approach:





	Dear Folks,


When I got here I found that there were two kinds of sand flies. There seemed to be about the same number of the two types. 


I soon saw that my impression was deceiving. The numbers of one kind of sand fly were increasing very much more rapidly than the other, although the second kind was also increasing.


As time went on, the first kind kept increasing more and more rapidly, although the increase of the second kind slowed down.  After a while, the population of the second kind actually began to go down, even though the population of the first kind kept increasing more and more rapidly.


The second kind of sand fly has now disappeared completely, but the first kind is increasing so rapidly that I've decided to come home.


Your ever-loving son,


Archimedes





�
partial level�
full level�
�
Modeling/�Formulating


(weight: 0)�
�
�
�
Transforming/�Manipulating


(weight: 3)�
Sketch graphs of the two functions.


Determine initial values of the populations.�
Accurately solve the equation to determine when the populations are the same size.�
�
Inferring/�Drawing Conclusions


(weight: 2)�
Recognize that one of the populations drops to zero (because the function goes negative).�
Realize that the intersection point of the graphs corresponds to the time when the two populations are equal.�
�
Communicating


(weight: 3)�
Draw graphs with appropriate scaling and adequate labeling.


�
In the letter, give a full verbal description of the two functions and their rates of change.�
�
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