AP STATISTICS SUMMER ASSIGNMENT
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June 2010

Welcome to AP Statistics.  You are receiving this letter because your name appears on our roster for next year.  The goal of the AP Statistics course is to learn how to use data to make sound contextual observations.  As you may know, we have a great deal to learn before the AP exam in early May.  In order to better prepare you, you will need to get started on the curriculum this summer.  


You have three tasks.  

1) Email both of us (mfitterer@framingham.k12.ma.us & cstrader@framingham.k12.ma.us).  Please do so BEFORE JUNE 14th and use the email account you most frequently check. Include the following: 

A) The subject of this email should be your full name.  

B) Body should include your name, your current math class and teacher, and a brief explanation to why you have chosen to take the course.   This email should give us an idea of your background and your motivation.  

C) Browse through the website and bookmark it. Mr. Strader has a course website that will have videos, HW solutions, and information about the course. If you lose the summer assignment you can download the word document from his website (under the documents setion)

Sites.google.com/site/straderfhs
2) Answer the seven summer assignment questions (attached). Your work should be completed neatly on separate lined paper. These questions will be graded for correctness, not just on completeness. 

3)  Learn the material from Chapter 1 on your own.  We expect you to read the entire chapter and to take notes on each section.  Please be careful that your notes do not resemble the text too closely.  You must also do the following problems:


p.26:1.17; p.42:1.32;p.46-47:1.35,1.36;p.55-56:1.52

This written assignment must be handed into your teacher by Friday September 3rd by 2pm, and graded based on accuracy as well as completeness.  Your work should be clearly written and well organized.  We will have our Chapter 1 test within the first week of the course.   

The Summer assignment will count as the first quiz/test of the fall.

Plan on utilizing your own personal TI-83, TI-83 Plus, or TI 84 for both the summer assignment and the course

Allow yourself 7-10 hours of time to put your best possible work forward.  Do not leave this until the last minute!
As you work on this assignment, please keep a list of topics on which you need clarification.  We will take time to go over these concepts in class next fall before your test.  You are expected to attempt every exercise, but it is understood that you may encounter difficulties.  You may email us over the summer if you have any major issues.  While we expect all work to be your own, we encourage you to collaborate with others to aid your understanding of the material. However, you must not plagiarize any part of the summer assignment. There is a difference between collaborating and copying. Please ask for clarification if you do not understand the guidelines of plagiarism outlined in the student handbook. 

With this letter, you should have received a your textbook.


Enjoy your summer and please contact us whenever you have questions.


Sincerely,


Ms. Fitterer & Mr. Strader

1.
Mr. Strader and Ms. Fitterer each have a coin that they think is “fair.” A fair coin has the same probability of landing heads as it does tails. Mr. Strader and Ms. Fitterer each flipped their coin 100 times and recorded their results. Mr. Strader had 46 heads and 54 tails. Ms. Fitterer had 95 heads and 5 tails. 

A.
If one flipped a fair coin 100 times, how many heads would one expect to get? 

B.
How far away from this expected number of heads would you have to deviate to suspect that the coin is unfair?

C.
Do you think Mr. Strader’s and Ms. Fitterer’s coins are fair? Justify your answer. 

2.
Here are data on the death rates from cancer (deaths per 100,000 people) in the United States over the 50-year period 1940 to 1990:

	year
	1940
	1945
	1950
	1955
	1960
	1965
	1970
	1975
	1980
	1985
	1990

	death rate
	120.3
	134
	139.8
	146.5
	?
	153.3
	162.8
	169.7
	183.9
	193.3
	201.7


A.
Construct a scatter plot of year vs. death rate. Label your axes and give the graph a title. 

B.
Describe the graph as completely as possible. Is there a relationship between the year and the cancer death rate?

C.
Mr. Lopez lost the data for year 1960 when he was cleaning out his room getting ready to go to graduate school at UMASS. We need to estimate what the death rate was in that year. Draw a line of best fit on your scatter plot. Find the equation of that line (please show your work) and use the equation to estimate the cancer death rate in 1960.

D.
 Ms. Fitterer found the data in Mr. Lopez’s recycling bin. The cancer death rate in 1960 was 149.2. Find the difference between the actual cancer death rate and the predicted cancer death rate obtained from your line of best fit. Does the line seem to model the data well? Justify your answer. 

E.
Mr. Strader is a pessimist. He claims that since the cancer death rate is actually increasing there will be a time when cancer kills all of humanity. He uses your line of best fit to find when the cancer death rate will be 100,000. When will the apocalypse occur according to Mr. Strader? Is Mr. Strader’s apocalyptic prediction reasonable? Please justify your answer. 

F.
Does the positive slope of your line of best fit indicate that there is no progress being made in the fight against cancer? What variables other than time might be at work here? Please justify your answer. 

3.
Here is the distribution of final grades in Mr. Strader’s 2007-2008 AP statistics classes:

	Grade
	50-59
	60-69
	70-79
	80-89
	90-99

	Number of students
	0
	5
	18
	15
	3


A.
Make a histogram (bar graph) to display this data. 

B.
Describe the graph as completely as possible. 

C.
Without knowing the individual scores it is impossible to calculate the mean (average) and the median. However, you can hypothesize which one is greater by looking at the table and graph. Which do you think is greater (the mean or median) and why? 

D.
Mr. Strader found the grades of a certain student who dropped the class in the fall. This student’s average was a 37%. If a 37% were to be included in the data above which would change more the mean or the median? Justify your choice. 

4.
Matt Pascal wants to open a casino in Framingham. He wants to have a game that involves rolling one die and flipping a coin simultaneously. The player will receive a score based on the following criteria: 

Heads = 3

Tails = 5

Whatever your roll on the die is added to your coin score. However rolling a six counts for 12 points.

A.
What are all the possible scores?

B.
Find the probability for each score. What should these probabilities add up to? Please show your work.

C.
If someone played this game many times, what would you expect his or her average score to be? Please justify your answer.

D.
Pascal wants his casino to win if the player scores an 8 or less. That means the player wins if he or she scores higher than an 8. Is Pascal’s game fair?

E.
Does the outcome of the coin effect the outcome of the die? Please explain your reasoning. 

5.
You have a fair coin. You want to flip this coin until you get a heads followed by a tails, followed by another tails (denoted as HTT). 

A. How many flips, on average, would you have to flip your coin before observing HTT. Justify your answer?

B. Using the random integer function on your calculator (located under math, PRB, randINT) perform 30 trials of this experiment. Denote 1 as heads and 2 as tails and use the calculator to simulate flipping a coin (randINT(1,2) will randomly choose between heads and tails). Simulate flipping a coin until you observe HTT, count the number of flips, and repeat this 20 times. Record your data neatly and compute the average number of flips it takes until you observe HTT. 

C. Your friend Evariste Galois thinks that it takes longer, on average, to observe HTH when flipping a fair coin than it does to observe HTT. Do you agree or disagree with Galois? You must provide evidence to support your answer (another experiment would be nice here, although a convincing mathematical argument will also suffice). 

6.
A rare disease affects approximately 0.05% of a large population. Carl Gauss has developed a test that is 99% effective in correctly determining whether or not a person has the disease. A positive test result means the test says the person is sick. A negative test results means that the test says the person is healthy. 

A. If there are a five million people in the population, how many of them have the disease? How many are healthy?

B. Remember that the test is only 99% effective in determining whether or not someone has the disease. Suppose everyone in the population was given the test. How many people would you expect to receive positive test results that are actually healthy?

C. If a single person takes the test and the test comes back positive, what are the chances that the person actually has the disease?

7.
Here are the scores for the chapter 1 test for Mr. Strader’s C period 2009-2010 class. 

93, 90, 60, 78, 71, 87, 96, 99, 81, 58, 97, 81

A. Compute the mean (the average) for the class. 

B. Compute the distance that each data point is away from the mean (we only want the distance here so all the values should be positive).

C. Compute the mean (average) of the distances in part B. We will call this the standard deviation (Note that we will actually be using a slightly different formula for the standard deviation for data sets in the course this year. We will talk about the pros and cons of the method outlined in this problem in class). 

D. Using your method from parts A-C, create a data set with 12 entries that has a standard deviation of 0. How many such quantitative data sets exist? Could you offer a convincing argument or a proof to defend your claim?

E. Create another quantitative data set with 12 entries. The smallest number you can use in this data set is 0. The largest is 10. You want the standard deviation to be as large as possible. 

F. Provide a convincing argument (or a mathematical proof) that explains WHY your data set in part E has maximal standard deviation under the given conditions.  

