Block I Objectives

1. Comprehend and apply required mathematical skills for entering cadets as outlined in the MA-103 Course Guide.

2. Apply a problem solving process when faced with a problem not seen before.

3. Distinguish common families of functions (linear, exponential, power, and trigonometric), their properties, and how their parameters impact their shape.

4. Describe the idea of rate of change and how to compare each function in terms of its rate of change.

5. Select the appropriate function and formulate a model to accurately analyze a specified data set. Judge the limitations and capabilities of this model.

6. Evaluate model results to answer questions or make predictions about the situation being investigated.
Questions
1. Develop two models based on different families of equations that predict the increase in number of facebook users through the Corps using the given data. Determine which is more accurate based on their SSE values. Graph both models. Then use Excel’s solver tool to improve the models. Now which is more accurate?

Table 1. Expansion of Facebook Use Through the Corps

	Weeks Since Introduction
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Number of Users
	1
	2
	5
	9
	16
	35
	66
	137
	270
	510


2. Bungee Jumping Problem
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A man decides to go Bungee Jumping for the first time in his life.  He takes a camera with him so that he can video tape his adventure.  Using some complicated mathematical techniques, he was able to provide the following data for his height on every single peak of the jump:

	Time in Seconds
	Height in Feet

	0
	300

	20
	180

	40
	120

	60
	80

	80
	45

	100
	30


A)  What type of function would best represent this data?  Why?

B)  Write a function for the graph of this data, and then graph the data.

C)  Describe the rate at which this graph is changing, (i.e. slope), and explain what that rate means?

D)  How would you have to change your model if the man started from a higher, or a lower height?

3. There are arguments that overpopulation is becoming a growing problem, and being curious you want to find out exactly how big this problem is or will be. The chart below displays the world population in different years.

Estimated World Population at various dates

	Year
	World Population (in millions)

	1750
	791

	1800
	978

	1850
	1,262

	1900
	1,650

	1950
	2,521


a. What kind of model would you use in order to follow the nature of the data above? Explain why.

b. Determine the initial estimations of the models parameters and use them to create a graph. Now use the Sum of Square Errors and Coefficient of Determination (r^2) to determine the accuracy of your model. 

c. According to your model what is the population of he earth today? Compare to the estimated 6,636,478,715.
 If your answer does not match the estimated population; explain why?
d. Is the data given discrete? Explain why or why not?

4. Below is a set of data that shows the growth in average number customers per day as the number of franchises set up by Darrel’s Donuts increases. The data has been modeled using the equation f(x) = 10x^2 + 35. Calculate the coefficient of determination and explain why the model is a good one or not. Do you think that the data could be better modeled with a different type of function, why or why not?

	Number of Stores
	Average Number of Customers Per Day
	Modeled Value

	1
	41
	45

	2
	63
	75

	3
	118
	125

	4
	173
	195

	5
	224
	285


5. While you are home over Christmas Leave you decide to get yourself a glass of eggnog.  When you take to eggnog out of the refrigerator it is approximately 35 degrees Fahrenheit.  You set the eggnog on the counter and realize that your favorite movie is on.  You come back to the eggnog only to find that it is ruined because it has warmed up to 76 degrees Fahrenheit.  Using a function we have talked about in class, model what you believe the temperature of the eggnog would look like as a function of time.  

A. Give the form of the function with the correct parameters.  You don’t have to calculate anything you just have to justify your answer

B. Sketch the function on a x-y graph. 

7. 
Draw a graph of a power function and give its basic form with parameters and list the affect of each parameter.

1. Is there another type of function that can also be classified as a power function?  If so, what is it?

8. 
Does the following function have an inverse?  If so, state it.
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9. Using the following data on French population:

A. develops a continuous model of the population of France.

B. The French Minister of Transportation has to manage major road construction projects throughout France. In any given year in which the population reaches the next million mark the DOT begin a major project. According to you model, in what years will these projects commence?

	year
	population in thousands

	1980
	53880

	1985
	55284

	1990
	56708

	1995
	57844

	1999
	58673

	2000
	59049

	2001
	59454

	2002
	59863

	2003
	60264

	2004
	60643

	2005
	60995


http://www.insee.fr/fr/ffc/pop_age3.htm

10. You invest 1,500 dollars into a bank account and do not touch the account for six years.  After six years, the account has grown to around 2,128 dollars.

A) Model the growth of the account, and determine its annual growth rate.

B) Assuming the current growth rate continues, determine how much money will be in your account in twenty years.

C) You decide to save 500 dollars a year in addition to your account.  When will the first account reach the same amount as your savings?
11. The plebes in company F-4 are members of the best and most prestigious company in the entire corps. These plebes are secluded in the Lost 50’s of Scott Barracks, live in divisions, are the closest to Arvin, and have caring and respectful upperclassmen. The only drawback to being a plebe in company F-4 is that during brigade drill, they are the third to last company out on the plain.  


During a brigade parade, a tall plebe in the front row wonders at what rate the cadets in from of him disappear off of the plain. While standing at parade rest, he begins to wonder how to best model this data. 


Choose which type of model would best represent data (linear, power, polynomial, exponential)?


Develop a model that shows the decreasing rate of the corps during the “Pass and Review” portion of a parade per time (in minutes). 


Based upon your model, how many cadets are left on the plain when he leaves? How many have already left?

� http://en.wikipedia.org/wiki/World_population


� http://www.census.gov/ipc/www/popclockworld.html
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