MA 103 PSL 8
Course Review

1.  (I) 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?

2. a. (I) Draw a graph of a power function and give its basic form with parameters and list the affect of each parameter.

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

3. West Point Cadets are in dire need of some instant energy. The types of energy drinks the Academy sells are Monster, Amp, Red Bull, and Arizona. Monster, being the most delicious energy drink made is the most consumed. It is consumed so much that 25 cans per year are drank on average by a West Point Cadet per school year. Amp is consumed on average of 15 a school year, while Red Bull and Arizona get 8 and 2. If there are 4,400 cadets at West Point, how many of the special packets should the Academy buy if they are to get sufficient drinks for the dying cadets?

a.) Package 1 contains 72 Monsters, 48 Amps, and 24 Red Bulls

b.) Package 2 contains 48 Monsters, 12 Arizonas  

c.) Package 3 contains 12 Monsters, 48 Amps

d.) Package 4 contains 12 Red Bulls

(a.) Define the variables

(b.) Set up a system of equations

(c.) Show system in matrix-vector form

(d.) Provide a solution to the system of equations.

4. Consider the system of equations:

1) 5x + 3y + 4z = 4

2) 2x + y + z = 3

3) 2x + 2y + 3z = 2

1) The coefficients of each equation can be made into three vectors.

a. Are vectors 1 and 2 perpendicular?

b. Are vectors 1 and 3 parallel?

c. What is the dot product of vectors 2 and 3?

2) Write a matrix in Ax=b form
a.  Find the determinant of the matrix

b. Find the inverse of the matrix

c. Find the solution to the system of equations. If it is infinite, provide two examples

5. Its winter time and there is supposed to be a big snow storm coming in the next few weeks, which means Captain America has to shovel his sidewalks and driveway every day so he can get his mail.  The weather channel says that the amount of snow in pounds on someone’s front yard is supposed to increase by 50% every day.  As of today there is currently 1000 pounds of snow on Captain America’s front yard.  Since he is an Airborne Ranger he is super strong and can shovel a whopping 450 pounds of snow a day.  According to the US Postal Service, mail men will not deliver mail to anyone’s house who has a lot of snow on their side walk so the acceptable amount of pounds of snow on someone’s yard is 1000 pounds.  (Keep in mind that front yard only means driveway and side walks)

1. Model the amount of snow as an Initial Value Problem using the Big 5.
2. Find the equilibrium point.
3. Develop an analytic equation that models the amount of snow.

4. Why is the Analytic equation better than the recursion equation?

5. What happens to the amount of snow on Captain America’s front lawn in the long run?
6. How much snow is Captain America going to have to shovel a day to keep it at the acceptable amount of snow so that he can get his mail every day?
7. Red Cross volunteer shift of 2007


In California, the top three major Red Cross Chapters are located in Oakland, Orange, and San Diego. In the month of September 2007, Oakland had 375 volunteers, Orange had 450 volunteers, and San Diego had 402 volunteers. Each year, during the month of October, these 3 chapters shift volunteers to each other’s Chapters. 

Below is a table with the shift change in percentage

	
	Do not shift
	Shift to Orange
	Shift to San Diego
	Shift to Oakland

	Oakland Volunteers
	55%
	25%
	20%
	0

	Orange Volunteers
	50%
	0
	25%
	25%

	San Diego Volunteers
	60%
	20%
	0
	20%


a. Use the big 5 to set up a system of recursion equations that describes this scenario.

b. Put the solution into Matrix-Vector form.

c. Find the analytic solution for this system of recursion equations.

d. Considering that the Orange Chapter has the most volunteers this year, in the long run, would Orange still have the most volunteers? 

8. A plebe that lives on the sixth floor of Eisenhower Barracks looks out his window and sees a Cow talking on the phone directly below in Central Area.  The plebe decides to drop a water balloon right beside the Cow from a height of 150 feet.  The position of the balloon is given by the equation S(t) = 150-16t^2 which is Galileo Law of falling bodies.    

a) Find the instantaneous velocity of the balloon at 2 seconds.

b) What is the average velocity from time t=.5 and t=1.5

c) How long will it take the balloon to reach the ground?

d) What is the velocity of the balloon when it impacts the ground in Central Area?

9. Santa travels across the region at a non-constant velocity over time.  Santa’s displacement as he travels away from the North Pole for the first half hour is modeled by the equation s(t) = 5t2 + 3t + 1, where t is the time in minutes and s(t) is the distance in miles.

a) Find Santa’s average rate of change in velocity between 5 to 10 minutes after he departs the North Pole.

b) Calculate Santa’s actual velocity at 7 minutes after his departure.

c) What is Santa’s velocity after 20 minutes, and how far away from the North Pole is he?

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


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





