“FRAPPY”
Qp 200 7 {Free Response AP Problem...Yay!}

A I.Ob] The following problem is taken from an actual Advanced Placement Statistics
[ elb 3 Examination. Your task is to generate a complete, concise statistical response in
/ I5 minutes. You will be graded based on the AP rubric and will earn a score of
/ 0-4. After grading, keep this problem in your binder for your AP Exam

preparation.

Every Monday a local radio station gives coupons away to 50 people who correctly answer a question about a
news fact from the previous day’s newspaper. The coupons given away are numbered from | to 50, with the first
person receiving coupon |, the second person receiving coupon 2, and so on, until all 50 coupons are given away.
On the following Saturday, the radio station randomly draws numbers from | to 50 and awards cash prizes to the
holders of the coupons with these numbers. Numbers continue to be drawn without replacement until the total
amount awarded first equals or exceeds $300. If selected, coupons | through 5 each have a cash value of $200,
coupons 6 through 20 each have a cash value of $100, and coupons 21 through 50 each have a cash value of $50.

(a) Explain how you would conduct a simulation using the random number table
provided below to estimate the distribution of the number of prize winners each
week.

(b) Perform your simulation 3 times. (That is, run 3 trials of your simulation.)
Start at the leftmost digit in the first row of the table and move across. Make
your procedure clear so that someone can follow what you did. You must do this
by marking directly on or above the table. Report the number of winners in each

of your 3 trials.

72749 13347 65030 26128 49067 02904 49953 74674 94617 13317

81638 36566 42709 33717 59943 12027 46547 61303 46699 76423

38449 46438 91579 01907 72146 05764 22400 94490 49833 09258

Total: /4



“FRAPPY”
{Free Response AP Problem...Yay!}

The following problem is taken from an actual Advanced Placement Statistics

Ib 6‘ Examination. Your task is to generate a complete, concise statistical response in

25 minutes. You will be graded based on the AP rubric and will earn a score of

0-4. After grading, keep this problem in your binder for your AP Exam
preparation.

A consumer organization was concerned that an automobile manufacturer was misleading customers by
overstating the average fuel efficiency (measured in miles per gallon, or mpg) of a particular car model. The
model was advertised to get 27 mpg. To investigate, researchers selected a random sample of 10 cars of that

model. Each car was then randomly assigned a different driver. Each car was driven for 5,000 miles, and the total

fuel consumption was used to compute mpg for that car.

Scoring:

E P 1

(2) Define the parameter of interest and state the null and alternative hypotheses

the consumer organization is interested in testing.

One condition for conducting a one-sample t-test in this situation is that the mpg

measurements for the population of cars of this model should be normally
distributed. However, the boxplot and histogram shown below indicate that the
distribution of the 10 sample values is skewed to the right.
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(b) One possible statistic that measures skewness is the ratio —.
sample median

What values of that statistic (small, large, close to one) might indicate that the
population distribution of mpg values is skewed to the right? Explain.
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(c) Even though the mpg values in the sample were skewed to the right, it is still possible
that the population distribution of mpg values is normally distributed and the that
skewness was due to sampling variability. To investigate, 100 samples, each of size 10,
were taken from a norma distribution with the same mean and standard deviation as

. .. sample mean
the original sample. For each of those 100 samples, the statistic P

sample median

calculated. A dotplot of the 100 simulated statistics is shown below.
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sample mean was |.03. Based on the

In the original sample, the value of the statistic -
sample median
value of 1.03 and the dotplot above, is it plausible that the original sample of 10 cars

came from a normal population, or do the simulated results suggest the original
population is really skewed to the right? Explain.

(d) The table below shows summary statistics for mpg measurements for the original
sample of 10 cars.

Minimum | QI | Median | Q3 | Maximum

23 24 25.5 28 32

Choosing only from the summary statistics in the table, define a formula for a different
statistic that measures skewness.

What values of that statistic might indicate that the distribution is skewed to the right?
Explain.

Total: /4



“FRAPPY”
Qp 20 10 B {Free Response AP Problem...Yay!}

A I.Ob] The following problem is taken from an actual Advanced Placement Statistics
elb ] Examination. Your task is to generate a complete, concise statistical response in
/ I5 minutes. You will be graded based on the AP rubric and will earn a score of
/ 0-4. After grading, keep this problem in your binder for your AP Exam

preparation.

As a part of the United States Department of Agriculture’s Super Dump cleanup efforts in the early 1990s,
various sites in the country were targeted for cleanup. Three of the targeted sites - River X, RiverY, and River Z
- had become contaminated with pesticides because they were located near abandoned pesticide dump sites.

Measurements of the concentration of aldrin (a commonly used pesticide) were taken at twenty randomly
selected locations in each river near the dump sites.

The boxplots shown below display the five-number summaries for the concentrations, in parts per million (ppm)
of aldrin, for the twenty locations that were sampled in each of the three rivers.
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Scoring: (a) Compare the distributions of the concentration of aldrin among the three
rivers.

E P 1
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(b) The twenty concentrations of aldrin for River X are given below.

34 40 56 37 80 55 53 42 43 7.3
86 5.1 87 46 75 53 82 47 48 46

Construct a stemplot that displays the concentrations of aldrin for River X.

(c) Describe a characteristic of the distribution of aldrin concentrations in River X
that can be seen in the stemplot but cannot be seen in the boxplot.

Total: /4
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