2018 AP® STATISTICS FREE-RESPONSE QUESTIONS

STATISTICS
SECTION 11
Part B
Question 6
Spend about 25 minutes on this part of the exam.

Percent of Section II score—25

Directions: Show all your work. Indicate clearly the methods you use, because you will be scored on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

6. Systolic blood pressure is the amount of pressure that blood exerts on blood vessels while the heart is beating.
The mean systolic blood pressure for people in the United States is reported to be 122 millimeters of mercury
(mmHg) with a standard deviation of 15 mmHg.

The wellness department of a large corporation is investigating whether the mean systolic blood pressure of
its employees is greater than the reported national mean. A random sample of 100 employees will be selected,
the systolic blood pressure of each employee in the sample will be measured, and the sample mean will be

calculated.
Let u represent the mean systolic blood pressure of all employees at the corporation. Consider the following
hypotheses.

Hy:p=122

H, : p>122

(a) Describe a Type II error in the context of the hypothesis test.

(b) Assume that o, the standard deviation of the systolic blood pressure of all employees at the corporation, is
15 mmHg. If u =122, the sampling distribution of x for samples of size 100 is approximately normal with
a mean of 122 mmHg and a standard deviation of 1.5 mmHg. What values of the sample mean ¥ would
represent sufficient evidence to reject the null hypothesis at the significance level of & = 0.05?

The actual mean systolic blood pressure of all employees at the corporation is 125 mmHg, not the hypothesized
value of 122 mmHg, and the standard deviation is 15 mmHg.

(c) Using the actual mean of 125 mmHg and the results from part (b), determine the probability that the null
hypothesis will be rejected.

(d) What statistical term is used for the probability found in part (c) ?

(e) Suppose the size of the sample of employees to be selected is greater than 100. Would the probability of
rejecting the null hypothesis be greater than, less than, or equal to the probability calculated in part (c) ?
Explain your reasoning.
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5. A bottle-filling machine is set to dispense 12.1 fluid ounces into juice bottles. To ensure that the machine is
filling accurately, every hour a worker randomly selects four bottles filled by the machine during the past hour
and measures the contents. If there is convincing evidence that the mean amount of juice dispensed is different
from 12.1 ounces or if there is convincing evidence that the standard deviation is greater than 0.05 ounce, the
machine is shut down for recalibration. It can be assumed that the amount of juice that is dispensed into bottles
is normally distributed.

During one hour, the mean number of fluid ounces of four randomly selected bottles was 12.05 and the standard
deviation was 0.085 ounce.

(a) Perform a test of significance to determine whether the mean amount of juice dispensed is different from
12.1 fluid ounces. Assume the conditions for inference are met.

(b) To determine whether this sample of four bottles provides convincing evidence that the standard deviation
of the amount of juice dispensed is greater than 0.05 ounce, a simulation study was performed. In the
simulation study, 300 samples, each of size 4, were randomly generated from a normal population with
amean of 12.1 and a standard deviation of 0.05. The sample standard deviation was computed for each
of the 300 samples. The dotplot below displays the values of the sample standard deviations.
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Use the results of this simulation study to explain why you think the sample provides or does not provide
evidence that the standard deviation of the juice dispensed exceeds 0.05 fluid ounce.
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STATISTICS
Section II
Part B
Question 6
Spend about 25 minutes on this part of the exam.
Percent of Section II grade—25

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy of your results and explanation.

6. A pharmaceutical company has developed a new drug to reduce cholesterol. A regulatory agency will
recommend the new drug for use if there is convincing evidence that the mean reduction in cholesterol level
after one month of use is more than 20 milligrams/deciliter (mg/dl), because a mean reduction of this magnitude
would be greater than the mean reduction for the current most widely used drug.

The pharmaceutical company collected data by giving the new drug to a random sample of 50 people from
the population of people with high cholesterol. The reduction in cholesterol level after one month of use was
recorded for each individual in the sample, resulting in a sample mean reduction and standard deviation of
24 mg/dl and 15 mg/dl, respectively.

(a) The regulatory agency decides to use an interval estimate for the population mean reduction in cholesterol
level for the new drug. Provide this 95 percent confidence interval. Be sure to interpret this interval.

(b) Because the 95 percent confidence interval includes 20, the regulatory agency is not convinced that the new
drug is better than the current best-seller. The pharmaceutical company tested the following hypotheses.

Hy: u =20 versus H: 4> 20,
where u represents the population mean reduction in cholesterol level for the new drug.

The test procedure resulted in a ¢-value of 1.89 and a p-value of 0.033. Because the p-value was less than
0.05, the company believes that there is convincing evidence that the mean reduction in cholesterol level for
the new drug is more than 20. Explain why the confidence interval and the hypothesis test led to different
conclusions.

(c) The company would like to determine a value L that would allow them to make the following statement.
We are 95 percent confident that the true mean reduction in cholesterol level is greater than L.

A statement of this form is called a one-sided confidence interval. The value of L can be found using
the following formula.

d * s
L=x-t —+=
n
This has the same form as the lower endpoint of the confidence interval in part (a), but requires a

different critical value, t". What value should be used for " ?

Recall that the sample mean reduction in cholesterol level and standard deviation are 24 mg/dl and
15 mg/dl, respectively. Compute the value of L.

(d) If the regulatory agency had used the one-sided confidence interval in part (c) rather than the interval
constructed in part (a), would it have reached a different conclusion? Explain.
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