






If i is the mean of a random sample of size n from an infinite
population with mean u and standard deviation o, then:





Directions: Solve each of the following problems, using the available space for scratch work. Decide which is the

Based on the histogram, which of the following could be the interquartile range of the prices?



2. Suppose a certain scale is not calibrated correctly, and as a result, the mass of any object is displayed as

the respective masses of the same set of objects displayed by the scale?



college. The organizers of the program want to estimate the proportion of students who, after completing the

(A) Select all female students on the list.

(C) Randomize the names on the list and then select every tenth student on the randomized list.



at random from a population with standard deviation ox.

Which of the following is the best estimate of the standard deviation of the population, ox ?





(B) The standard deviation of the annual sales
(C) The standardized score of the minimum annual sales

(E) The interquartile range of the annual sales





(E) Not enough information is given to determine the probability.



Based on the boxplots, which of the following statements must be true?
(A) The number of people surveyed at the more than four-year college level is greater than the number of people

(B) The proportion of people surveyed from the first quartile to the third quartile at the four-year college level is
less than the respective proportion at the community college level.

(D) The maximum number of visits at the community college level is greater than the maximum number of

(E) The median number of visits at the four-year college level is greater than the median number of visits at the



12. For a recent season in college football, the total number of rushing yards for that season is recorded for each

rushing yards. What is the standard deviation of the number of rushing yards for the running backs that season?



to one of two groups of equal size. The first group received the current medicine and the second group received
the new medicine. When a participant experienced a migraine, he or she was instructed to take the medicine and,

being complete relief. At the end of six months, the average pain relief for each participant was calculated.
Which of the following is the best description of the study?

(C) An observational study using a simple random sample





16. The transportation department of a large city wants to estimate the proportion of residents who would use a





18. New employees at a large corporation go through a training program during their first week of employment. The
new employees take a written assessment at the completion of the program to determine how well prepared they

distributions of new employee scores have the same mean score, the same maximum score, and the same
minimum score. Which distribution has a shape that is most likely to represent the greatest percent of

(A) The distribution of scores is skewed to the right.
(B) The distribution of scores is skewed to the left.
(C) The distribution of scores is bimodal and symmetric.





the medical center who had a heart attack in the previous year?



of the simulation is described by the following steps.

(A) Yes, because the distribution of the trials in the simulation is skewed to the right.



indicated that they use the exercise facilities on a regular basis. What are the population and the sample of the

they use the exercise facilities on a regular basis.

uses the exercise facility on a regular basis.

indicated that they use the exercise facilities on a regular basis.





25. The distribution of assembly times required to assemble a certain smartphone is approximately normal with

of all the packages produced in one week are underweight?



Which of the following is the correct ordering of the graphs from least value of n to greatest value of n?



28. Researchers conducted a study to investigate the effects of soft drink consumption on fat stored in muscle tissue.

of six months, the amount of fat stored in each person's muscle tissue was recorded. The people in the group
who drank the soft drink had, on average, a higher percentage of fat stored in the tissue than the people who
drank only water. Which of the following is the most appropriate conclusion?
(A) There is evidence that consuming soft drinks causes more fat storage in muscle tissue than drinking only

water, and the conclusion can be generalized to all adults.
(B) There is evidence that consuming soft drinks causes more fat storage in muscle tissue than drinking only

water, and the conclusion can be generalized to all people who consume soft drinks.
(C) There is evidence that consuming soft drinks causes more fat storage in muscle tissue than drinking only

water, and the conclusion can be generalized to adults similar to those in the study.





mean number of recharge cycles. Which of the following statements is justified by the central limit theorem?
(A) The distribution of the number of recharge cycles for the sample is approximately normal because the

(B) The distribution of the number of recharge cycles for the sample is approximately normal because the

(C) The distribution of the number of recharge cycles for the population is approximately normal because the

(D) The distribution of the sample means of the number of recharge cycles is approximately normal because the

(E) The distribution of the sample means of the number of recharge cycles is approximately normal because the



confidence interval to estimate the population proportion of all adults living in the state who would report that
television is their preferred method for obtaining the news?





margin of error, which of the following is an appropriate conclusion?



store. To investigate whether the mean amount spent was greater than the reported average, an economist
obtained the mean and standard deviation of the amount spent in the past year by a random sample of

(A) There is convincing statistical evidence that the mean amount of money spent each year by all customers

(B) There is convincing statistical evidence that the mean amount of money spent each year by all customers

(C) There is convincing statistical evidence that the mean amount of money spent each year by all customers

(D) There is not convincing statistical evidence that the mean amount of money spent each year by all customers

(E) There is not convincing statistical evidence that the mean amount of money spent each year by any sample



35. Scientists working for a water district measure the water level in a lake each day. The daily water level in
the lake varies due to weather conditions and other factors. The daily water level has a distribution that is



service each year. The president believes that the mean number of hours of community service performed last

service performed last year, the president obtained data from a random sample of employees and used the data to

belief that the mean number of hours of community service performed last year is different from what is

(D) No, the interval does not support the president's belief because confidence intervals should only be used for
estimation and cannot provide convincing statistical evidence.

confidence level, indicating that the results are not convincing.



32. Based on the estimates, which of the following is closest to the probability that the difference in proportions





medication for the patient if the doctor believes the patient has the disease, as indicated by the diagnostic test.
The situation is similar to using a null hypothesis and an alternative hypothesis to decide whether to prescribe the
medication. The hypotheses can be stated as follows.

Which of the following best describes the power of the test?
(A) The probability that the new test is better than an older test to indicate whether a patient has

(B) The probability that the new test indicates the disease in a patient who has the disease
(C) The probability that the new test indicates the disease in a patient who does not have the disease
(D) The probability that the new test does not indicate the disease in a patient who has the disease
(E) The probability that the new test does not indicate the disease in a patient who does not have the disease



40. To investigate the relationship between age and preference for two mayoral candidates in an upcoming election,
a random sample of city residents was surveyed. The residents were asked which candidate they preferred, and
each resident was classified into one of three age-groups. The test statistic for the appropriate hypothesis test was

expected responses if there is no association between age-group and preference?



















If i is the mean of a random sample of size n from an infinite
population with mean u and standard deviation o, then:





1. The students enrolled in honors biology at a high school were given the task of using a spreadsheet program to
investigate a topic in genetics. All students in the class had similar background knowledge of the topic. Some



(b) Describe the shape of a histogram created from the data of the two groups of students combined.



(a) What is a statistical advantage of blocking by the classification of runner?

(b) Why is it important to randomize the type of shoe the runner will wear instead of allowing the runner to



(c) Explain how the design of the experiment will address replication. What is the benefit of the replication?





distribution, is a woman who does not meet the age requirement more likely, less likely, or equally likely to
be selected with a stratified random sample than with a simple random sample? Justify your answer.



was selected. The number of steps taken on a typical workday for each person in the sample was recorded.

typical workday for all people working in New York City who wear an activity tracker.



a typical workday. Is it appropriate to use the confidence interval found in part (a) to conduct the





(b) Based on the graph, is it reasonable to assume that reaction time and running time are independent? Justify



lightbulbs that are defective is not equal to the proportion of generic lightbulbs that are defective. Therefore, the
director wants to estimate the average of the two proportions.

normal. Is it reasonable to assume that the condition is met? Justify your answer.





(f) Chebyshev's inequality states that the proportion of any distribution that lies within k standard errors of the
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APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.





especially because there are no major outliers or skewness. Therefore, the sampling distribution is





Describing the sampling distribution as normal instead of approximately normal does not satisfy



Two parts essentially correct and one part partially correct

Two parts essentially correct and no parts partially correct

One part essentially correct and one or two parts partially correct

No parts essentially correct and two parts partially correct



Having smaller variability in responses makes it easier to detect a difference between the two shoe types,

Randomization is used to reduce or eliminate the effect of confounding variables that might be related to

that those differences might be related to running speed.

The design addresses replication by assigning multiple runners in each classification to wear each shoe
type. Replication is important in order to estimate the natural variability in running speeds within each
type of runner and shoe type. The estimate of natural variability is needed so that the mean running speeds





2. Recognition that a benefit of replication is to obtain an estimate of variability in the response.



Two parts essentially correct and one part partially correct

Two parts essentially correct and no parts partially correct

One part essentially correct and one or two parts partially correct

No parts essentially correct and two parts partially correct



stratified sample than the simple random sample.



1. States that the number of women in the sample who do not meet the age requirement is a binomial
random variable or specifies the correct values for n and p.

the response in part (a) reported for the probability that a randomly selected woman will not meet

1. Correctly states that a woman who does not meet the age requirement is more likely to be included
in the stratified random sample than with the simple random sample

2. Justifies the choice by comparing the expected percentage of women who do not meet the age

1. Correctly states that a woman who does not meet the age requirement is more likely to be included

2. Provides only a weak justification, such as correctly mentioning one percentage, but not both.



Two parts essentially correct and one part partially correct

Two parts essentially correct and no parts partially correct

One part essentially correct and one or two parts partially correct

No parts essentially correct and two parts partially correct



The appropriate procedure is a one-sample t-interval for a population mean.

1. The sample is randomly selected from the population.
2. The population has a normal distribution, or the sample size is large.

for the population mean number of steps taken per workday is



3. States that either the population distribution must be normal or the sample size must be large
and justifies that the condition is satisfied.



if the response gives a correct interpretation of the confidence level in context but does not attempt

Note: Examples of acceptable justification include noting that an individual value could be investigated by



score up or down, depending on the strength of the response and communication.





if the response says that it is reasonable to assume they are independent, but then provides an explanation
indicating the presence of a clear, positive association.



Two parts essentially correct and one part partially correct

Two parts essentially correct and no parts partially correct

One part essentially correct and one or two parts partially correct

No parts essentially correct and two parts partially correct







Gives the correct formula for the standard error of an average of two independent random

Incorrect if the response includes at most one of the four components.

Partially correct if the response includes only two or three of the four components.

Incorrect if the response includes at most one of the four components.



Two sections essentially correct and one section partially correct

Two sections essentially correct and no sections partially correct

One section essentially correct and one or two sections partially correct

No sections essentially correct and two sections partially correct
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