






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

Which of the following is the best description of the distribution of points earned?













Based on the boxplots, which statement provides the best comparison of the two locations?



8. For the purpose of determining the value of its end-of-year inventory, a clothing store creates a list at the end of
the year of every item currently in stock along with each item's wholesale price. Which of the following is the
best description of the end-of-the-year activity?
(A) An experiment, because the items are treatments and wholesale prices are responses.
(B) An experiment, because the store does not know the total wholesale price of all the items.



deviations from the mean is the weight with respect to the Ohio distribution?

certificate of merit. If a volunteer from last year is selected at random, which of the following is closest to the
probability that the volunteer selected will receive a certificate of merit given that the number of hours the



(A) None of the three values is identified as an outlier.

(E) The three values are all identified as outliers.



12. As part of a demographic study, a college administrator needed to survey a sample of students from the college.

major to participate in the survey. Which of the following is the best description of the type of sample selected





a large forest that are dead but still standing. Using the same confidence level, the interval was later revised

following statements about the revised interval based on the correct sample proportion is true?
(A) The revised interval is narrower than the original interval because the correct sample proportion is farther

(B) The revised interval is narrower than the original interval because the correct sample proportion is closer to

(C) The revised interval is wider than the original interval because the correct sample proportion is farther from

(E) The revised interval has the same width as the original interval.



they were having a good day rather than a typical day or a bad day. To investigate whether the percent would be

data provide convincing statistical evidence that the proportion of all high school students who would respond

(A) No, because the p-value is less than any reasonable significance level.
(B) No, because the p-value is greater than any reasonable significance level.
(C) Yes, because the p-value is less than any reasonable significance level.
(D) Yes, because the p-value is greater than any reasonable significance level.



16. The director of a community recreation center conducted a six-week study to examine the effects of four types of
exercise-strength training, flexibility training, aerobics, and jogging on maximal oxygen consumption. From

oxygen consumption was measured for each member at the beginning of the study and again at the end of the
six weeks. The director examined the change in maximal oxygen consumption for each member. Which of the
following statements is a correct description of a feature of the study?
(A) The study has replication because there are four types of exercise.
(B) The study has replication because it was conducted over a six-week period.
(C) The response variable is the type of exercise with the greatest change in maximal oxygen consumption.
(D) The treatments in the study are strength training, flexibility training, aerobics, and jogging.
(E) The experimental units are the four different types of exercise.



17. Sean and Evan are college roommates who have part-time jobs as servers in restaurants. The distribution of

weekly incomes are independent of each other, which of the following is closest to the probability that Sean will
have a greater income than Evan in a randomly selected week?



in the other group, the remaining athletes were given a daily dose of a placebo. At the end of six weeks of
exercise training, the researcher compared the performances of the two groups. Based on the design of the
investigation, which of the following is the largest population to which the results can be generalized?



20. College researchers wanted to know under what conditions people are more likely to complete and return a

were asked to return completed surveys to a collection box in the hallway of the psychology building.

completed surveys to a collection box outside the dining hall.

(A) There is a positive association between delivery method and rate of return.
(B) There is a negative association between delivery method and rate of return.
(C) The number of surveys given using the Dining Hall delivery method was less than the number given using

(D) The Psychology delivery method displays the most symmetric results; the other delivery methods display



21. The height and age of each child in a random sample of children was recorded. The value of the correlation



23. Two high schools have a similar number of students and parking lots of similar size. The safety officers at both

be recorded. Assuming all conditions for inference are met, which of the following is the appropriate test for the



Based on the histogram, which of the following is closest to the interquartile range, in inches, of the distribution?



selected. The average number of hours worked per week at the part-time job for the teachers in the sample was

average number of hours worked per week at part-time jobs decreased after the salary increase?

(E) Not enough information is given to determine whether there is convincing statistical evidence.



Based on the probability distribution, what is the mean number of people in passengers cars on the highway?



27. To compare the effectiveness of two treatments, researchers conducted a well-designed experiment using a

older). Which of the following must be true about the randomized block design of the experiment?
(A) The number of subjects in each block is different.
(B) Treatments are randomly assigned to subjects within each block.
(C) The design cannot have a control group because subjects are blocked by age-group.
(D) The experiment uses a matched-pairs design, where subjects from one block are paired with subjects from

(E) The subjects in one block receive one treatment, and the subjects in the other block receive the other





(E) Failing to reject the null hypothesis when the p-value is less than the significance level



randomly assigned to taste one of the two flavors. After tasting, each person rated the flavor on a numerical

for a difference between means (cotton candy minus mango) was constructed. Based on the interval, there was

(A) The variance of the sample will increase.
(B) The variance of the population will decrease.
(C) The variance of the sampling distribution of the estimator will increase.
(D) The variance of the sampling distribution of the estimator will decrease.
(E) The variance of the sampling distribution of the estimator will remain the same.







to take a placebo each day. The people did not know which tablet they were taking. Their blood glucose levels

in the placebo group had normal blood glucose levels. For people similar to those in the study, do the data
provide convincing statistical evidence that the proportion who would be classified as normal after one month of
taking cinnamon is greater than the proportion who would be classified as normal after one month of not taking

(A) No conclusion can be made about the use of cinnamon because the people in the study were volunteers.

(E) There is not convincing statistical evidence at any reasonable significance level.



maximum speed and maximum height. However, based on the residual plot shown, the conditions for such a test

Based on the residual plot, which condition appears to have been violated?

(D) There is a linear relationship between the response variable and the explanatory variable.
(E) The variance of the response variable is constant for all values of the explanatory variable.





cannot be determined with the information given.

cannot be determined with the information given.



the difference between the proportions of all adults who are not scientists and all adults who are scientists who



















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: 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.



 
 

    

 
 
  

(b) Based on the stemplot, write a few sentences describing the distribution of money spent on textbooks for  
the 34 students.
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The selling price, in thousands of dollars, and the distance from the city center, in miles, for each of the



 
 

    

 
  

(b) Does the confidence interval contradict the agent’s belief about the relationship between selling price and 
distance from the city center? Justify your answer.  

Unauthorized copying or reuse of 
any part of this page is illegal. GO ON TO THE NEXT PAGE. 
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left endpoint up to but not including the right endpoint.



(b) Compare the distributions of the exit times for those without young children and those with young children.

(c) Based on the histograms, what is a reasonable estimate of the median exit time for the random sample of



The company wants to investigate the effectiveness of a new filter compared to that of an older filter. They will



 
 

    

 

 

 

 

 

 

 

 

 

 

 

 

 
 
  

(b) Identify the wells, by number, that will be included in each block. 

(c) Describe how to assign filters to wells to create a randomized block design.  
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any part of this page is illegal. GO ON TO THE NEXT PAGE. 

-13-



day can be considered independent of the other days.

(b) What is the probability that Sasha's first delay due to traffic will occur after the fifth day of travel to work?



 
 

    

 
 
  

(c) Consider a random sample of 21 days that Sasha will travel to work. For the proportion of those days
that she will experience a delay due to traffic, is the sampling distribution of the sample proportion
approximately normal? Justify your answer.

Unauthorized copying or reuse of 
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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.

of the design on the speed of data entry. The researchers believe there is a tendency for people entering data with

recorded the number of seconds each person took to enter the data. The following dotplots show the observed

(a) Explain why it is not appropriate to conduct a two-sample t-test for the difference in population means.



The hypotheses for the Wilcoxon Rank Sum Test are as follows.





(f) Use the test statistic from part (d) and the graph of the sampling distribution to decide whether there is
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APPENDIX - ANSWERS

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





this interval, it is an outlier. No other observation is outside the interval.

The distribution of the amount of money students spent on textbooks is unimodal and skewed to the right.



quartile, checking for observations that are more than two (or three) standard deviations away from
the center of the data (sample mean or sample median), looking for one or more large gaps
between any extreme observation and the rest of the data.

standard deviations below the sample mean or sample median. The largest observation is a
potential outlier because it is more than two (and three) standard deviations above the sample mean

not be penalized. For example, the second largest observation may be interpreted as a purchase

sample median). The second largest observation is a potential outlier based on the two standard





One part essentially correct and one part partially correct

One part essentially correct and one part incorrect

One part partially correct and one part incorrect



correct values are reported for the endpoints of the confidence interval.

if the response gives the correct endpoints of the confidence interval but does not provide sufficient work.



correct conclusion is that the confidence interval does not contradict (or supports) the agents belief,



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 section essentially correct and two sections partially correct



The distribution of exit times for campers without young children is skewed to the left while the distribution
for campers with young children is roughly symmetric. Both exit time distributions appear to be unimodal.

Correctly estimates the counts at each site separately, but does not combine them for a total count.





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



would be used for the other two wells.



1. Each block contains wells in locations with similar features, consistent with the scenario identified

Suppose the response to part (a) indicates that arsenic concentrations might be similar for wells on
the granite ledge side of the field, and arsenic concentrations might be similar for wells of the
burned forest side of the field, but arsenic concentrations might be quite different on those two sides



randomization method. Some additional acceptable methods are:

and half of the wells within the block must be assigned to each filter.



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



No. The sampling distribution of the sample proportion is right skewed. It may not be well approximated by



and the boundary value are clearly identified.





3. Reaches the conclusion that the condition is not met.



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



It is more appropriate to compare population medians because the dot plots indicate that the

values toward the extreme values in the left tail of the distribution.



sufficient evidence to reject the null hypothesis in favor of the alternative that the median of the

2. The response to part (b) uses the outliers (skewness) in the entry time distributions to argue
that the medians are better indicators of typical entry times than the means.



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