AP Statistics- Practice Exam (2019)

SECTION 1: 40 Multiple Choice Questions
90 Minutes

Name:

Date:

Period:

Multiple Choice: The questions or incomplete statements that follow are each followed
by five suggested answers or completions. Choose the response that best answers the
question or completes the statement. Mark your answers on this paper as well as

online.



1. A group of students played a game in which they earned points for answering questions
correctly. The following dotplot shows the total number of points earned by each student.
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Points Earned
Which of the following is the best description of the distribution of points earned?

a. Approximately normal b. Bimodal without a gap c. Bimodal with gap

d. Skewed to the right without a gap e. Skewed to the right with a gap

2. The table shows the responses from 103 people when asked if they support a proposal to
expand the public library.

Under the Age 55 or
Total
Age of 55 Older
Yes 17 3 25
No 42 36 78
Total 59 44 103

One person from those who responded will be selected at random. Which of the following is
closest to the probability that the person selected will be someone who responded no, given that
the person selected is age 55 or older?

a. 0.350 b. 0.427 c. 0.462 d. 0.757 e. 0.818




3. Data were collected on the fiber diameter and the fleece weight of wool taken from a sample
of 20 sheep. The data are shown in the following graphs. Graph 1 is a scatterplot of fleece
weight versus fiber diameter with the respective least-squares regression line shown. Graph 2 is
the associated plot of the residuals versus the predicted values.
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One point is circled on graph 1. Five points labeled A, B, C, D, and E are identified on graph 2.
Which point on graph 2 represents the residual for the circled point on graph 1?

a.A b.B c¢c.C d.D e E




4. The distributions of four variables are shown in the following histograms.
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Which of the following shapes is NOT represented by one of the four distributions?

a. Uniform

d. Skewed to the right

b. Bimodal c. Skewed to the left

e. Symmetric and unimodal

5. A random sample of 1,092 people were asked whether color was a consideration in buying a
new car. They were also asked to identify one additional feature that was important. The
responses are shown in the table.

Color Consideration
Yes No Maybe Total
Comfort 40 96 12 148
cost 108 68 8 184 Which of th.e following is closest to
the proportion of people who
Performance 62 62 12 136
— responded no to color
Reliability 128 116 4 248 consideration and who identified
Safety 152 192 32 376 safety as the additional feature that
Total 490 534 68 1,092 was important?
a.0.18 b.0.34 c. 0.36 d. 0.49 e. 0.51




6. Scientists estimate that the distribution of the life span of the Galapagos Islands giant tortoise
is approximately normal with mean 100 years and standard deviation 15 years. Based on the
estimate, which of the following is closest to the age of a Galapagos Islands giant tortoise at the
90th percentile of the distribution?

a. 80 years b. 115 years c. 120 years

d. 125 years e. 130 years

7. A car rental agency has two locations in a city. The boxplots below summarize the miles
driven for one day of single-day car rentals at each location.
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Based on the boxplots, which statement provides the best comparison of the two locations?
a. The number of single-day rentals is greater for location A than for location B.
b. The number of single-day rentals is less for location A than for location B.

c. Compared with location A, the miles driven for location B display more variability, and the
median is greater.

d. Compared with location A, the miles driven for location B display less variability, and the
median is greater.

e. Compared with location A, the miles driven for location B display less variability, and the
median is about the same.




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.

c. A sample survey, because the store wants to estimate the value of all items for the entire
year.

d. A sample survey, because the items currently in the store at the end of the year are a random
sample of all items in the store for the entire year.

e. A census, because the wholesale prices of all items are listed.

9. A grocery store receives deliveries of corn from two farms, one in lowa and the other inOHio.
Both farms produce ears of corn with a mean weight 1.26 pounds. The standard deviation of the
weights of the ears of corn from the farm in Ohio is 0.01 pound greater than that from the farm
in lowa. A randomly selected ear of corn from the farm in lowa weighed 1.39 pounds, which has
a standardized score of 1.645 for the distribution of weights for the lowa corn. If an ear of corn
from the farm in Ohio weighs 1.39 pounds, how many standard deviations from the mean is the
weight with respect to the Ohio distribution?

a. 1.46 standard deviations below the mean
b. 1.46 standard deviations above the mean
c. 1.65 standard deviations above the mean
d. 1.88 standard deviations below the mean

e. 1.88 standard deviations above the mean




10. The distribution of the number of hours worked by volunteers last year at a large hospital is
approximately normal with mean 80 and standard deviation 7. Volunteers in the top 20 percent
of hours worked will receive a 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 volunteer worked is less than
907?

a. 0.077 b. 0.123 c.0.134

D.0.618 e. 0.923

11. Resting heart rates, in beats per minute, were recorded for two samples of people. One
sample was from people in the age-group of 20 years to 30 years, and the other sample was
from people in the age-group of 40 years to 50 years. The five-number summaries are shown in
the table.

Age-Group
Minimum Q1 Median Q3 Maximum
(years)
201030 60 71 72 75 84
4010 50 60 70 73 76 85

The values 60, 62, and 84 were common to both samples. The three values are identified as
outliers with respect to the age-group 20 years to 30 years because they are either 1.5 times the
interquartile range (IQR) greater than the upper quartile or 1.5 times the IQR less than the lower
quartile.

Using the same method for identifying outliers, which of the three values are identified as
outliers for the age-group 40 years to 50 years?

a. None of the three values is identified as an outlier.
b. Only 60 is identified as an outlier.

c. Only 60 and 62 are identified as outliers.

d. Only 60 and 84 are identified as outliers.

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. From each major offered at the college, the administrator randomly
selected 5 percent of the students with that major to participate in the survey. Which of the
following is the best description of the type of sample selected by the administrator?

a. Cluster sample b. Convenience sample c. Simple random sample

d. Stratified random sample e. Systematic random sample

13. The graph shows the population distribution of random variable X with mean 85 and
standard deviation 18.

Which of the following graphs is a sampling

distribution of the sample mean x for samples of
size 40 taken from the population?
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14. A biologist studying trees constructed the confidence interval (0.14, 0.20) to estimate the
proportion of trees in a large forest that are dead but still standing. Using the same confidence
level, the interval was later revised because the sample proportion had been miscalculated. The
correct sample proportion was 0.27. Which of the 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 from 0.5 than the miscalculated proportion is.

b. The revised interval is narrower than the original interval because the correct sample
proportion is closer to 0.5 than the miscalculated proportion is.

c. The revised interval is wider than the original interval because the correct sample proportion
is farther from 0.5 than the miscalculated proportion is.

d. The revised interval is wider than the original interval because the correct sample proportion
is closer to 0.5 than the miscalculated proportion is.

e. The revised interval has the same width as the original interval.

15. A research organization reported that 41 percent of adults who were asked to describe their
day responded that they were having a good day rather than a typical day or a bad day. To
investigate whether the percent would be different for high school students, 600 high school
students were randomly selected. When asked to describe their day, 245 students reported that
they were having a good day rather than a typical day or a bad day. Does the data provide
convincing statistical evidence that the proportion of all high school students who would respond
that they were having a good day is different from 0.417?

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.

e. Yes, because the expected value of the number of students who will report having a good day
is 246, not 245.




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 the 40 members who participated, the director randomly
assigned 10 members to each exercise type. Maximal 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 Sean’s weekly income is approximately normal with mean $225 and standard
deviation $25. The distribution of evan’s weekly income is approximately normal with mean
$240 and standard deviation $15. Assuming their 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?

a. 0.067 b. 0.159 c. 0.227

d. 0.303 e. 0.354




18. According to data from the United states Elections Project, only 36 percent of eligible voters
voted in the 2014 elections. For random samples of size 40, which of the following best

describes the sampling distribution of p the sample proportion of people who voted in the 2014
elections?

a. The sampling distribution is skewed to the left, with mean 0.36, and standard deviation 0.076.

b. The sampling distribution is skewed to the right, with mean 0.64, and standard deviation
0.006.

c. The sampling distribution is approximately normal, with mean 0.36, and standard deviation
0.076.

d. The sampling distribution is approximately normal, with mean 0.36 and standard deviation
0.006.

e. The sampling distribution is approximately normal, with mena 0.64 and standard deviation
0.076.

19. To investigate whether the consumption of beetroot juice enhances exercise performance, a
researcher selected a random sample of 50 student athletes from all the student athletes at a
college. The athletes in the sample were randomly assigned to one of two groups. In one group,
25 athletes were given a daily dose of beetroot juice, and 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?

a. The 25 student athletes assigned to the beetroot juice group
b. The 50 student athletes in the sample

c. All student athletes at the college

d. All students at the college

e. All people who exercise




20. College researchers wanted to know under what conditions periole are more likely to
complete and return a survey. As part of a study, the researchers prepared three sets of
identical surveys and used three methods of delivering and returning the surveys. The methods
are described as follows.

e In Class: The surveys were given to students in class, and students were asked to return
completed surveys to their instructor.

e Psychology: The surveys were given to students participating in a psychology
experiment, and students were asked to return completed surveys to a collection box in
the hallway of the psychology building.

e Dining Hall: The surveys were given to students in the dining hall, and students were
asked to return completed surveys to a collection box outside the dining hall.

The graph shows the percent of surveys returned and not returned for each delivery method.

In Class

Psychology

Dining Hall
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Rate of Return

[] Returned the survey [ Did not return the survey

Which statement about delivery method and rate of survey return is supported by the graph?
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 either of the other delivery methods

d. The psychology delivery method displays the most symmetric results; the other delivery
methods display skewed results.

e. The In Class delivery method had the greatest rate of return, and the Dining Hall delivery
method had the least rate of return.




21. The height and age of each child in a random sample of children was recorded. The value of
the correlation coefficient between height and age for the children in the example was 0.8.
Based on the least-squares regression line created from the data to predict the height of a child
based on age, which of the following is a correct statement?

a. On average,the height of a child is 80% of the age of the child.

b. The least-square regression line of height versus age will have a slope of 0.8;

c. The proportion of the variation in height that is explained by a regression on age is 0.64.

d. The least-square regression line will correctly predict height based on age 80% of the time.

e. The least-square regression line will correctly predict height based on age 64% of the time.

22. At a certain restaurant the distribution of wait times between ordering a meal and receiving
the meal has mena 11.4 minutes and standard deviation 2.6 minutes. The restaurant manager
wants to find the probability that the mean wait time will be greater than 12.0 minutes for a
random sample of 84 customers. Assuming the wait times among customers are independent,
which of the following describes the sampling distribution of the sample mean wait time for a
random samples of size 847?

a. Approximately normal with mean 11.4 minutes and standard deviation 2.6 minutes.

b. Approximately normal with mean 11.4 minutes and stand deviation 2—64 minutes

\/84

c. Approximately normal with mean 12.0 minutes and stand deviation 2.6 minutes.

d. Binomial with mean 84 (0.41) minutes and standard deviation \/84(0. 41)(0.59) minutes.

e. Binomial with mean 84 (0.41) minutes and standard deviation 1/84(0.5)(0.5) minutes.




23. Two high schools have a similar number of students and parking lots of similar size. The
safety officers at both schools want to investigate whether there is an average difference in the
number of cars parked per day in the student parking lots for the school year. A random sample
of 15 school days will be selected. For each selected day, the number of cars parked in the
student parking lots will be counted at both schools and the difference will be recorded.
Assuming all conditions for inference are met, which of the following is the appropriate test for
the investigation?

a. A two-sample z-test for a difference between proportions
b. A two-sample t-test for a difference between means

c. A matched-pairs t-test for a mean difference

d. A chi-square test of homogeneity

e. A chi-square test of independence

24. The histogram shows the distribution of heights, in inches, of 100 adult men.
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Based on the histogram, which of the following is closest to the interquartile range, in inches, of
the distribution?

a.2 b.5 c.9 d. 12 e. 15




25. A state study on labor reported that one-third of full-time teachers in the state also worked
part time at another job. For those teachers, the average number of hours worked per week at
the part-time job was 13. AFter an increase in state teacher salaries, a random sample of 400
teachers who worked part-time at another job was selected. The average number of hours
worked per week at the part-time job for the teachers in the sample was 12.5 with standard
deviation 6.5 hours. Is there convincing statistical evidence, at the level of a« = 0. 05, that the
average number of hours worked per week at part-time jobs decreased after the salary
increase?

a. No. The p-value of the appropriate test is greater than 0.05.
b. No. The p-value of the appropriate test is less than 0.05.
c. Yes. The p-value of the appropriate test is greater than 0.05.
d. Yes. The p-value of the appropriate test is less than 0.05.

e. Not enough information is given to determine whether there is convincing statistical evidence.

26. A city department of transportation studied traffic congestion on a certain highway. To
encourage carpooling, the department will recommend a carpool lane if the average number of
people in passenger cars on the highway is less than 2. The probability distribution of the
number of people in passenger cars on the highway is shown in the table.

Number of people 1 2 3 4 5

Probability 0.56 0.28 0.08 0.06 0.02

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

a.0.28 b. 0.56 c.1.7 d.2 e.3




27. To compare the effectiveness of two treatments, researchers conducted a well-designed
experiment using a randomized block design in which the subjects were blocked by age-group
(under 40 years and 40 years or 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 the other block.

e. The subjects in one block relieve one treatment, and the subjects in the other block receive
the other treatment.

28. A die used in a certain board game has eight faces, of which 3 are red, 3 are yellow, and 2
are blue. Each face is equally likely to land faceup when the die is tossed. In the game, a player
tosses the die until blue lands faceup, and the number of tosses before blue lands faceup is
counted. For example a player who tosses the sequence shown in the following table has
tossed the die 3 times before blue lands faceup.

Toss number 1 2 3 4

Face color yellow yellow red blue

What is the probability that a player will toss the die at least 2 times before blue lands faceup?
a. 0.1406 b. 0.4219 c. 0.4375

d. 0.5625 e. 0.5781




29. A statistical test ingles the following null and alternative hypotheses.
H:p= 64
H:p> 64

Which of the following describes a Type Il error?

a. Failing to reject the null hypothesis when the population mean is 64.

b. Failing to reject the null hypothesis when the population mean is greater than 64.
c. Rejecting the null hypothesis when the population mean is 64

d. Rejecting the null hypothesis when the population mean is greater than 64

e. Failing to reject the null hypothesis when the p-value is less than the significance level

30. The marketing director for an ice cream company investigated whether there was a
difference in preference for two new ice cream flavors- cotton candy and mango. Each
participant from a large group of people was randomly assigned to taste one of the two flavors.
After tasting, each person rated the flavor on a numerical scale from 1 to 5, where 1
represented strongly dislike and 5 represented strongly like. A two-sample t-interval for a
difference between means (cotton candy minus mango) was constructed. Based on the interval,
there was convincing statistical evidence of a difference in population mean flavor ratings, with
mango having the greater sample mean rating. Whichof the following could be the constructed
interval?

a. (-20, -15) b. (-2.1,-1.3) c. (-1.4, 2.6)

d. (1.5, 2.7) e. (15, 20)




31. The director of a marketing department wants to estimate the proportion of people who
purchase a certain product online. The director originally planned to obtain a random sample of
2,500 people who purchased the product. However, because of budget concerns, the sample
size will be reduced to 1,500 people. Which of the following describes the effect of reducing the
number of people in the sample?

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.

32. From a random sample of 1,005 adults in the United States, it was found that 32 percent
own an e-reader.Which of the following is the appropriate 90 percent confidence interval to
estimate the proportion of all adults in the United States who own an e-reader?

a.0.32 + 1.960 (i"'—ﬁ%’)'sﬂl)

b. 0.32 % 1.645 (%)

C.0.32 # 2.575/-230080.

(0.32)(0.68)
d.0.32 + 1.960 /2220
e.0.32 & 1.645 /03200




33. Measuring the height of a tree is usually more difficult than measuring the diameter of the
tree. Therefore, many researchers use regression models to predict the height of a tree from its
diameter measured at 4 feet 6 inches from the ground. The following computer output shows
the results of a linear regression based on the heights, in feet, and the diameters, in inches,
recorded from 31 felled trees.

Estimate Std Error t value Pr(> [¢])
Intercept 62.031 4.383 14.15 0.0000
Diameter 1.054 0.322 3.27 0.0028

Which of the following is a 95 percent confidence interval for the slope of the population
regression line?

a. (0.001, 2.107) b. (0.396, 1.712) c. (0.423, 1.685)

d. (0.732, 1.376) e. (53.07, 70.99)

34. A group of 80 people who had been diagnosed as prediabetic because of high blood
glucose levels volunteered to participate in a study designed to investigate the use of cinnamon
to reduce blood glucose to a normal level. Of the 80 people, 40 were randomly assigned to take
a cinnamon tablet each day and the other 40 were assigned to take a placebo each day. The
people did not know which tablet they were taking. Their blood glucose levels were measured at
the end of one month. The results showed that 14 people in the cinnamon group and 10 people
in the placebo group had normal blood glucose levels. For people similar to those in the study,
does 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 cinnamon?

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

b. There is convincing statistical evidence at the level of 0.01.
c. There is convincing statistical evidence at the level of 0.05 but not at the level of 0.01.
d. There is convincing statistical evidence at the level of 0.10 but not at the level of 0.05.

e. There is not convincing statistical evidence at any reasonable significance level.




35. A student working on a physics project investigated the relationship between the speed and
the height of roller coasters. THe student collected data on the maximum speed, in miles per
hour, and the maximum height, in feet, for a random sample of 21 roller coasters, with the intent
of testing the slope of the linear relationship between maximum speed and maximum height
However, based on the residual plot show, the conditions for such a test might not be met.
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Based on the residual plot, which condition appears to have been violated?

a. The errors are independent.

b. The sum of the residuals is 0.

c. The expected value of the errors is 0.

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.

36. A research conduct a t-test of the hypothesis HO: pu = 38 versus Ha: u # 38. The sample

mean was 35 and the p-value for the test was 0.0627. What would the p-value have been if the
research had used Ha: u < 38 as the alternative hypothesis?

a.1 — 0.0627 b.1 — 2(0.0627) c. 1 — (5)(0.0627)

d. 2(0.0627) e. 5 (0.0627)




37. High school students from track teams in the state participated in a training program to
improve running times. Before the training, the mean running time for the students to run a mile
was 402 seconds with standard deviation 40 seconds. After completing the program, the mean
running time for the student to run a mile was 368 seconds with standard deviation 20 seconds.
Let X represent the running time of a randomly selected student before training, and let Y
represent the running time of the student after training. Which of the following is true about the
distribution X-Y?

a. The variables X and Y are independent; therefore, the mean is 34 seconds and the standard
deviation is 10 seconds.

b. The variables X and Y are independent; therefore, the mean is 34 seconds and the standard
deviation is 50 seconds.

c. The variables X and Y are not independent;therefore, the stand deviation is 50 seconds and
the mean cannot be determined with the information given.

d. The variables X and Y are not independent; therefore, the mean is 34 seconds and the
standard deviation cannot be determined with the information given.

e. The variables X and Y are not independent ; therefore, neither the mean nor the standard
deviation can be determined with the information given.

38. A polling organization surveyed 2,002 randomly selected adults who are not scientists and
3,7458 selected adults who are scientists. Each adult was asked the question, “Do you think
that genetically modified foods are safe to eat?” Of those who are not scientists, 37 percent
responded yes, and of those who are scientists, 88 percent responded yes. Which of the
following is the standard error used to construct a confidence interval for the difference between
the proportions of adults who are not scientists and all adults who are scientists who would
answer yes to the question?

s \/(0.37)(0.63) + (0.88)(0.12) b \/(0.37)(0.63) _ (0.88)(0.12)

' 2,002 3,748 ' 2,002 3,748
(0.37)(0.63) (0.88)(0.12) (0.70)(0.30) (0.70)(0.30)

C'\/ 2,002 +\/ 3,748 d'\/ 2,002 +\/ 3,748

e. (0.37)(0.63) + (0.88)(0.12)

42,002 /3,748




39. A polling agency conducted a survey about social media in which each person in random
samples of 1,000 men and 1,000 women was asked what factor he or she considers to be the
most important when deciding whether to connect on social media with another person. The
responses are shown in the table.

Factor

Personal Friend Stay in Touch Mutual Friends Business Networking Other
Men 600 210 105 45 40
Women 650 224 65 15 46

What is the contribution to the chi-square test statistics for men who selected business
networking as the most important factor?

a.0.5 b.5 c.7.5 d. 30 e. 45

40. A national survey asked 1,501 randomly selected employed adults how many hours they
work per week. Based on the collected data, a 95 percent confidence interval for the mean
number of hours worked per week for all employed adults was given as (41.18, 42.63). Which of
the following statements is a correct interpretation of the interval?

a. Ninety-five percent of all employed adults work between 41.18 hours and 42.63 hours per
week.

b. The probability is 0.95 that a sample of size 1,501 will produce a mean between 41.18 hours
and 42.63 hours.

c. Of all samples of size 1,501 taken from the population, 95% of the samples will have a mean
between 41.18 hours and 42.63 hours.

d. We are 95% confident that the mean number of hours worked per week for employed adults
in the sample is between 41.18 hours and 42.63 hours.

e. We are 95% confident that the mean number of hours worked per week for all employed
adults is between 41.18 hours and 42.63 hours.

STOP



