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AP Statistics
Part 1
You have 25 minutes to complete this section

A study was conducted to determine if taking vitamin C reduces the occurrence of the flu. The study was
conducted using 808 student volunteers who did not take a flu shot. The subjects were randomly assigned to one
of two groups: a treatment group who received 1,000 milligrams of vitamin C daily or a control group who
received a placebo flavored to taste like the vitamin C treatment. All participants were monitored to ensure that
they adhered to their assigned treatment on a daily basis throughout the period of the study. At the end of the flu
season, each subject’s medical record was reviewed by a physician to determine whether he or she had contracted
the flu during the period of the study. The physician did not know which treatment each subject received. The
results of the study are shown in the table below.

Flu No Flu Total
Placebo 331 74 405
Vitamin C 302 101 403
Total 633 175 808

Is this study an experiment or an observational study? Explain your answer.

If a student volunteer is selected at random from those students in the study,
what is the probability that they contracted the flu?

Given that a student took Vitamin C, what is the probability that they
contracted the flu?

Based upon your answers in part b & c, are “contracting the flu” and “taking
Vitamin C” independent of each other? Explain.

A health expert believes that Vitamin C reduces the occurrence of the flu in
the population of students who would volunteer for such a study. State the
name of the significance test and the null and alternative hypothesis that the
health expert could have used to assess his claim.



AP Statistics
Part 1 continued
There is a separate set-up to the second part.

An online company is hoping to sell a new product by placing a pop-up advertisement
on their website. There are two different designs for the advertisement, and the
company would like to determine which one is more effective, as measured by clicks and
purchases. For the first 200 visitors to the updated website, half were randomly assigned
to receive advertisement 1 and half to receive advertisement 2. The two-way table
summarizes the results:

Customer Behavior

Did not click Clicked, no purchase | Clicked, made purchase Total
Advertisement | 70 8 22 100
Advertisement 2 64 20 16 100
Total 134 28 38 200

(f) Is this study an observational study or an experiment? Explain your answer.

(g) Provide one piece of evidence for why advertisement 1 is more effective.

(h) Provide one piece of evidence for why advertisement 2 is more effective.

The online company conducted a test of the hypotheses

H,:
H,:

where is the proportion of customers similar to those in the study given advertisement 1

pr—py= 10
pl_pQ?é 0

that would click and make a purchase and is the proportion of customers similar to
those in the study given advertisement 2 that would click and make a purchase. The
conditions for inference have been met.

(i) One of the conditions for inference that was met is that np, > 10 and

n(l —p,) > 10 for each group, where p_ is the combined (or pooled) proportion.
Explain why it is necessary to satisfy this condition.
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End of Section 1

Please make sure that you have written or
typed your 8-digit AP ID and your initials
on the top of each page you will be submitted.

If you have time remaining, please
go back and review your work.

Do not proceed to the next section until your
after you have submitted the first section.




Note: This is an example of 2020 Question 2, a multi-focus
free-response item with allotted time of 15 minutes
(plus 5 minutes to submit).

Question 1 is a longer multi-focus free-response item, with
allotted time of 25 minutes (plus 5 minutes to submit).

Question 2
Allotted time: 15 minutes (plus 5 minutes to submit)

Students at an agricultural station conducted a study to compare genetically

modified (GM) corn with regular corn. Each of 33 plots of land was divided into

two half-plots; one half-plot was randomly selected to be planted with the GM

corn, and the other half-plot was planted with the regular corn.

The table shows summary statistics for the yields, in bushels per acre, and the

difference in yield (GM minus regular) for each plot.

Standard
Mean Deviation n Minimum Q1 Median Q3 Maximum
GM 125.018 13.623 33 107.4 111.9 127.5 138.0 144.0
Regular 120.482 10.321 33 102.9 111.0 119.4 129.0 133.5
Difference 4.536 6.444 33 =2.1 -0.9 3.0 6.0 20.1

(a) Explain why the yields from one type of corn are not independent of the
yields from the other type of corn.

(b) Based on the summary statistics, would it be more likely to obtain a yield
of 123 or more bushels per acre from a plot of GM corn or a plot of regular
corn? Justify your answer.

A boxplot of the differences in yield is shown below.
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Difference in yield (bushels per acre, GM minus regular)

(c) Describe the distribution of the differences.
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The students conducted a test of the hypotheses
Hy:u,=0
H, :u,#0,
where 1, is the population mean difference (GM minus regular) in yield, in

bushels per acre, for plots similar to those used in the study. The conditions for
inference have been met.

(d) One of the conditions for inference that was met is that the sample size of
the differences is greater than 30. Explain why it is necessary to satisfy this
condition.

(e) The test resulted in a p-value of 0.0003. Based on the p-value, what
conclusion should the students make?
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