MT1800 Calculus 1 - Project 2

Instructions for Project 2
This is your second class project and it is due on October 1st, 2008, at the beginning of class.
You are welcome to collaborate in this project with other classmates, but each of you must turn in your own project. A few of the questions require that you are imaginative and create possible scenarios; you should discuss your ideas with other students if you want, but each of you is expected to create your own scenarios.
You can use this document starting in page 2, as the beginning of your project. Type in your answers and use the equation editor if you need to type in some mathematics. Insert your graphs into this document and provide a copy of your Mathematica workbook as well.
This project will be worth 30% of your grade in Test 2. The total number of points in the project is 50 and are accumulated as follows:
Presentation (required for acceptance of submission = 5 points )
· Name of the Author and credits to collaborators are clearly stated in the first page 
· Project is typed 
· Graphs from Mathematica are pasted in the document and clearly labeled
( AxesLabel{Year,GDP-GMP} added within the Plot command created the labels for the axes at the end of this document )
· Equations are typed
· Mathematica notebook is attached
· All pages are stapled together
· If any references are used in the completion of the project, they should be listed as bibliography at the end

Correctness/Completeness:  The points that could be obtained for correctness/completeness are listed in red next to each section. To obtain full credit all questions need to be answered correctly.
Clarity: Full sentences, clear logic, clear arguments. (3 points per question)
Creativity/Originality:  This applies only to question 1e, questions 3 and 4. Originality receives either full credit or no credit. Examples that are equal among classmates will receive no credit. (2 points per question)
My grading rubric looks like this:
	
	Correctness/
Completeness:
	Clarity:
	Creativity/
Originality:

	Presentation =              5
	
	
	

	1. Migrant species
	out of 12
	out of 3
	out of 2

	2. Chemical reaction
	out of 5
	out of 3
	

	3. Swimming
	out of 5
	out of 3
	out of 2

	4. GDP
	out of 5
	out of 3
	out of 2

	
TOTAL=
	
	
	




1. Migrant species
Assume that a species lives in a habitat that consists of many islands close to a mainland. The species occupies both the islands and the mainland, but, while it is present on the mainland at all times, if frequently goes extinct on the islands. Islands can be re-colonized by migrants from the mainland. The following model keeps track of the fraction of islands occupied. Denote by  the fraction of islands occupied at time Assume that each island experiences a constant extinction risk and that vacant islands (fraction ) are colonized from the mainland at a constant rate. Then

where  and  are positive constants.
a. (2 points) What is the meaning of  ?  What are the units of ?

b. The gain from colonization is   and the loss from extinction is   Let . Use Mathematica to graph  and  for  in the same coordinate system and paste your graph in this document (1 point). Compute the point of intersection of   and  (type your computations using Word’s equation editor) (1 point). Interpret the biological meaning of the point of intersection (2 points).

c. The parameter  measures how quickly a vacant island becomes colonized from the mainland. The closer the islands, the larger the value of . Define  with  and  with . Show the graphs of these 2 new functions together with the graphs of  and  in one coordinate system (1 point). Explain what happens to the point of intersection as  increases and interpret your result in biological terms (2 points).

d. Now graph  with . What information does this graph give you about the behavior of the function ? How does this relate to the information you have gathered about  and Interpret in biological terms (3 points).




2. Chemical reaction revisited
Consider the chemical reaction A+B ->AB . If x(t) denotes the concentration of AB at time t, then

dx/dt = k (a - x) (b - x)

Where k is a positive constant, and a and b denote the concentrations of A and B at time t=0. 
Recall from Project 1 that the concentration of AB cannot exceed either of the concentrations of  A or B.  
Assume k=3, a=7 and b=4. Graph the function and copy it into this notebook, label the graph (2 points). For what values of x is dx/dt=0? (1 point) How can you interpret this? When does the reaction end? (2 points)



3. Swimming class
Suppose that the following graph represents the swimming speed of a student during her beginning swimming class on Thursday morning.
Write a few paragraphs describing a possible scenario for the class. You should provide a hypothesis of what is happening in each of the four “humps” (4 points) of the graph and explain the “gaps” (1 point).  Be creative!






4. The following is an excerpt from the article “2008 Economic Outlook for San Diego – Teetering on the brink, three shocks threaten to derail the local and national economy” by Marney Cox.

a. Draw the graphs of two functions that show the trends you see in the bar charts. Label the graph Annual Rate of Change in GDP and GMP (1990-2008).
Do this by hand on the axes provided and explain your reasoning.  (1 point)

b. Interpret your graph labeled Annual Rate of Change in GDP and GMP (1990-2008). What does the graph show?  Can you interpret this in terms of what you learned in Chapter 2? (The minimum I expect is that you explain clearly what the graph tells you about the rates of change of GDP and GMP and what those rates of change tell you about the GDP and GMP during the period 1990-2008. (3 points)

c. Based on the information you have, draw possible graphs for GDP and GMP for the period 1990-2008. Do this by hand on the axes provided. Explain your reasoning. (1 point)
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