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1. A 95 percent confidence interval for the mean time, in minutes, for a volunteer fire company to
respond to emergency incidents is determined to be (2.8, 12.3). Which of the following is the best
interpretation of the interval?

A
Five percent of the time, the time for response is less than 2.8 minutes or greater than 12.3
minutes.

B
The probability is 0.95 that a randomly selected time for response will be between 2.8 minutes and
12.3 minutes.

C
Ninety-five percent of the time the mean time for response is between 2.8 minutes and 12.3
minutes.

D We are 95% confident that the mean time for response is between 2.8 minutes and 12.3 minutes.

E
We are 95% confident that a randomly selected time for response will be between 2.8 minutes and
12.3 minutes.

2. A 95 percent confidence interval of the form p̂  ± E  will  be used to obtain an estimate for an
unknown population proportion p. If p̂ is the sample proportion and E is the margin of error, which
of the following is the smallest sample size that will guarantee a margin of error of at most 0.08?

A 25

B 100

C 175

D 250

E 625
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3. A 99 percent one-sample z-interval for a proportion will be created from the point estimate obtained
from each of two random samples selected from the same population: sample R and sample S. Let
R represent a random sample of size 1,000, and let S represent a random sample of size 4,000. If
the point estimate obtained from R is equal to the point estimate obtained from S, which of the
following must be true about the respective margins of error constructed from those samples?

A The margin of error for S will be 4 times the margin of error for R.

B The margin of error for S will be 2 times the margin of error for R.

C The margin of error for S will be equal to the margin of error for R.

D The margin of error for R will be 4 times the margin of error for S.

E The margin of error for R will be 2 times the margin of error for S.

4. A bank surveyed all of its 60 employees to determine the proportion who participate in volunteer
activities. Which of the following statements is true?

A The bank should not use the data from this survey because this is an observational study.

B
The bank can use the result of this survey to prove that working for the bank causes employees to
participate in volunteer activities.

C
The bank did not select a random sample of employees, so the survey will not provide the bank
with useful information.

D
The bank would have to use the survey data to construct a confidence interval in order to estimate
the proportion of employees who participate in volunteer activities.

E
The bank does not need to use an inference procedure to determine the proportion of employees
who participate in volunteer activities because the survey was a census of all employees.
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5. A  commercial  for  a  breakfast  cereal  is  shown  during  a  certain  television  program.  The
manufacturer of the cereal wants to estimate the percent of television viewers who watch the
program. The manufacturer wants the estimate to have a margin of error of at most 0.02 at a level
of 95 percent confidence. Of the following, which is the smallest sample size that will satisfy the
manufacturer’s requirements?

A 40

B 50

C 100

D 1,700

E 2,500

6. A  company  currently  uses  Brand  A  lightbulbs,  which  have  a  mean  life  of  1,000  hours.  A
salesperson marketing Brand B, a new brand of bulb, contacts the company. The company will
switch to the new brand of bulb only if there is convincing evidence that the mean life of Brand B is
greater than 1,000 hours. Which of the following hypotheses should the company test?

A
H0 : The mean life of Brand B bulbs is 1,000 hours.
Ha : The mean life of Brand B bulbs is more than 1,000 hours.

B
H0 : The mean life of Brand B bulbs is 1,000 hours.
Ha : The mean life of Brand B bulbs is less than 1,000 hours.

C
H0 : The mean life of Brand A bulbs is 1,000 hours.
Ha : The mean life of Brand A bulbs is more than 1,000 hours.

D
H0 : The mean life of Brand A bulbs is 1,000 hours.
Ha : The mean life of Brand A bulbs is less than 1,000 hours.

E
H0 : The mean life of Brand A bulbs is equal to the mean life of Brand B bulbs.
Ha : The mean life of Brand A bulbs is not equal to the mean life of Brand B bulbs.
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7. A company produces millions of 1-pound packages of bacon every week. Company specifications
allow for no more than 3 percent of the 1-pound packages to be underweight. To investigate
compliance with the specifications, the company’s quality control  manager selected a random
sample of 1,000 packages produced in one week and found 40 packages, or 4 percent, to be
underweight.  Assuming  all  conditions  for  inference  are  met,  do  the  data  provide  convincing
statistical  evidence at  the significance level  of   that  more than 3 percent  of  all  the
packages produced in one week are underweight?

A Yes, because the sample estimate of 0.04 is greater than the company specification of 0.03.

B Yes, because the p-value of 0.032 is less than the significance level of 0.05.

C Yes, because the p-value of 0.064 is greater than the significance level of 0.05.

D No, because the p-value of 0.032 is less than the significance level of 0.05.

E No, because the p-value of 0.064 is greater than the significance level of 0.05.

8. A doctor uses a new diagnostic test to indicate whether a patient has a certain disease. The doctor
will  prescribe 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.

 : The patient does not have the disease.

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

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

9. A group of students wanted to investigate the claim that the average number of text messages sent
yesterday by students in their school was greater than 100. They asked each student in a random
sample of 50 students how many text messages he or she sent yesterday. An appropriate t-test
was conducted and resulted in a p-value of 0.0853. Assuming the conditions for the t-test were
met, which of the following is an appropriate conclusion?

A
Because p > 0.10, at the 10% significance level, it can be concluded that the mean number of text
messages sent yesterday by students in the school is less than 100.

B
Because p > 0.10, at the 10% significance level, it cannot be concluded that the mean number of
text messages sent yesterday by students in the school is greater than 100.

C
Because p > 0.05, at the 5% significance level, it can be concluded that the mean number of text
messages sent yesterday by students in the school is greater than 100.

D
Because p > 0.05, at the 5% significance level, it can be concluded that the mean number of text
messages sent yesterday by students in the school is less than 100.

E
Because p > 0.05, at the 5% significance level, it cannot be concluded that the mean number of
text messages sent yesterday by students in the school is greater than 100.
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10. A large city newspaper periodically reports the mean cost of dinner for two people at restaurants in
the city. The newspaper staff will collect data from a random sample of restaurants in the city and
estimate the mean price using a 90 percent  confidence interval.  In  past  years,  the standard
deviation has always been very close to $35. Assuming that the population standard deviation is
$35, which of the following is the minimum sample size needed to obtain a margin of error of no
more than $5 ?

A 90

B 112

C 133

D 147

E 195

11. A large company is considering opening a franchise in St. Louis and wants to estimate the mean
household income for the area using a simple random sample of households. Based on information
from a pilot study, the company assumes that the standard deviation of household incomes is σ =
$7,200. Of the following, which is the least number of households that should be surveyed to obtain
an estimate that is within $200 of the true mean household income with 95 percent confidence?

A 75

B 1,300

C 5,200

D 5,500

E 7,700
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12. A large-sample 98 percent confidence interval for the proportion of hotel reservations that are
canceled on the intended arrival day is (0.048, 0.112). What is the point estimate for the proportion
of hotel reservations that are canceled on the intended arrival day from which this interval was
constructed?

A 0.032

B 0.064

C 0.080

D 0.160

E It cannot be determined from the information given.

13. A machine is designed to dispense at least 12 ounces of a beverage into a bottle. To test whether
the machine is working properly, a random sample of 50 bottles was selected and the mean
number of ounces for the 50 bottles was computed. A test of the hypotheses H0 : µ = 12 versus Ha :
µ µ represents the population mean number of ounces of the beverage dispensed per bottle by the
machine.  The p-value for  the test  was 0.08.  Which of  the following is  the most  appropriate
conclusion to draw at the significance level of α = 0.05?

A
Because the p-value is greater than the significance level, there is convincing evidence that the
population mean number of ounces dispensed into a bottle is 12 ounces.

B
Because the p-value is greater than the significance level, there is convincing evidence that the
population mean number of ounces dispensed into a bottle is less than 12 ounces.

C
Because the p-value is greater than the significance level, there is not convincing evidence that the
population mean number of ounces dispensed into a bottle is less than 12 ounces.

D
Because the p-value is less than the significance level,  there is convincing evidence that the
population mean number of ounces dispensed into a bottle is 12 ounces.

E Eight percent of the bottles will be filled with less than 12 ounces.
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14. A manufacturer of cell phone batteries claims that the average number of recharge cycles for its
batteries is 400. A consumer group will obtain a random sample of 100 of the manufacturer’s
batteries and will calculate the 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 population mean of 400 is greater than 30.

B
The distribution of the number of recharge cycles for the sample is approximately normal because
the sample size of 100 is greater than 30.

C
The distribution of  the number of  recharge cycles for  the population is  approximately normal
because the sample size of 100 is greater than 30.

D
The distribution of the sample means of the number of recharge cycles is approximately normal
because the sample size of 100 is greater than 30.

E
The distribution of the sample means of the number of recharge cycles is approximately normal
because the population mean of 400 is greater than 30.

15. A marketing company wants to estimate the proportion of consumers in a certain region of the
country who would react favorably to a new marketing campaign. Further, the company wants the
estimate to have a margin of error of no more than 5 percent with 90 percent confidence. Of the
following, which is closest to the minimum number of consumers needed to obtain the estimate
with the desired precision?

A 136

B 271

C 385

D 542

E 769
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16. A medical center conducted a study to investigate cholesterol levels in people who have had heart
attacks. A random sample of 16 people was obtained from the names of all patients of the medical
center who had a heart  attack in the previous year.  Of the people in the sample, the mean
cholesterol level was 264.70 milligrams per deciliter (mg/dL) with standard deviation .
Assuming all conditions for inference were met, which of the following is a 90 percent confidence
interval for the mean cholesterol level, in , of all patients of the medical center who had a
heart attack in the previous year?

A

B

C

D

E

17. A medical doctor uses a diagnostic test to determine whether a patient has arthritis. A treatment
will be prescribed only if the doctor thinks the patient has arthritis. The situation is similar to using a
null and an alternative hypothesis to decide whether to prescribe the treatment. The hypotheses
might be stated as follows.

H0 : The patient does not have arthritis

Ha : The patient has arthritis

Which of the following represents a Type II error for the hypotheses?
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A Diagnosing arthritis in a patient who has arthritis

B Failing to diagnose arthritis in a patient who has arthritis

C Diagnosing arthritis in a patient who does not have arthritis

D Failing to diagnose arthritis in a patient who does not have arthritis

E Prescribing treatment to a patient regardless of the diagnosis

18. A national health study reported that the proportion of students with elevated blood pressure is
0.15. The principal of a local high school believes that the proportion of students in the school with
elevated blood pressure is greater than 0.15. If a large random sample is used, which of the
following is the most appropriate test to investigate the principal’s belief?

A A z-test for a proportion

B A z-test for a difference between two proportions

C A chi-square test for homogeneity of proportions

D A t-test for a mean

E A matched-pairs t-test
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19. A news article reported that college students who have part-time jobs work an average of 15 hours
per week. The staff of a college newspaper thought that the average might be different from 15
hours per week for their college. Data were collected on the number of hours worked per week for
a random sample of students at the college who have part-time jobs. The data were used to test
the hypotheses

H0: μ = 15

Ha: μ ≠ 15,

where µ is the mean number of hours worked per week for all students at the college with part-time
jobs. The results of the test are shown in the table below.

Assuming all conditions for inference were met, which of the following represents a 95 percent
confidence interval for µ?

A 13.755 ± 0.244

B 13.755 ± 0.286

C 13.755 ± 0.707

D 13.755 ± 1.245

E 13.755 ± 1.456

20. A news organization conducted a survey about  preferred methods for  obtaining the news.  A
random sample of 1,605 adults living in a certain state was selected, and 16.2 percent of the adults
in the sample reported that television was their preferred method. Which of the following is an
appropriate  margin  of  error  for  a  90  percent  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?
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A

B

C

D

E

21. A one-sided hypothesis test is to be performed with a significance level of 0.05. Suppose that the
null hypothesis is false. If a significance level of 0.01 were to be used instead of a significance level
of 0.05, which of the following would be true?

A Neither the probability of a Type II error nor the power of the test would change.

B Both the probability of a Type II error and the power of the test would decrease.

C Both the probability of a Type II error and the power of the test would increase.

D The probability of a Type II error would decrease and the power of the test would increase.

E The probability of a Type II error would increase and the power of the test would decrease.

22. A physician believes that the exercise habits of East Coast adults are different from the exercise
habits of West Coast adults. To study this, she gathers information on the number of hours of
exercise per week from a random sample of East Coast adults and a random sample of West
Coast adults. Which of the following might be an appropriate null hypothesis for this study?
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A
The average number of hours of exercise per week for East Coast adults is different from the
average number of hours of exercise per week for West Coast adults.

B
The average number of hours of exercise per week for East Coast adults is the same as the
average number of hours of exercise per week for West Coast adults.

C
The average number of hours of exercise per week for East Coast adults is greater than the
average number of hours of exercise per week for West Coast adults.

D
The average number of hours of exercise per week for East Coast adults is less than the average
number of hours of exercise per week for West Coast adults.

E
The probability is 0.5 that an East Coast adult and a West Coast adult exercise an equal number of
hours per week.

23. A polling agency conducted a survey by selecting 100 random samples, each consisting of 1,200
United States citizens. The citizens in each sample were asked whether they were optimistic about
the economy. For each sample, the polling agency created a 95 percent confidence interval for the
proportion of all  United States citizens who were optimistic about the economy. Which of the
following statements is the best interpretation of the 95 percent confidence level?

A
With 100 confidence intervals, we can be 95% confident that the sample proportion of citizens of
the United States who are optimistic about the economy is correct.

B
We would expect about 95 of the 100 confidence intervals to contain the proportion of all citizens of
the United States who are optimistic about the economy.

C
We would expect about 5 of the 100 confidence intervals to not contain the sample proportion of
citizens of the United States who are optimistic about the economy.

D
Of the 100 confidence intervals, 95 of the intervals will be identical because they were constructed
from samples of the same size of 1,200.

E
The probability is 0.95 that 100 confidence intervals will  yield the same information about the
sample proportion of citizens of the United States who are optimistic about the economy.
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24. A pollster is interested in comparing the proportions of women and men in a particular town who
are in favor of a ban on fireworks within town borders. The pollster plans to test the hypothesis that
the proportion of women in favor of the ban is different from the proportion of men in favor of the
ban. There are 4,673 women and 4,502 men who live in the town. From a simple random sample
of 40 women in the town, the pollster finds that 38 favor the ban. From an independent simple
random sample of 50 men in the town, the pollster finds that 27 favor the ban. Which of the
following statements is true about this situation?

A Because the samples are from normal populations, a two-proportion z-test would be valid.

B Because the size of each sample is greater than 30, a two-proportion z-test would be valid.

C
Because the number who favored the ban is greater than 10 in both groups, a two-proportion z-test
would be valid.

D
Because of the relative sizes of the populations and samples, a two-proportion z-test would be
valid.

E A two-proportion z-test would not be valid for these data.

25. A random sample of 300 students is selected from a large group of students who use a computer-
equipped  classroom  on  a  regular  basis.  Occasionally,  students  leave  their  USB  drive  in  a
computer. Of the 300 students questioned, 180 said that they write their name on their USB drive.
Which of the following is a 98 percent confidence interval for the proportion of all students using the
classroom who write their name on their USB drive?
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A

B

C

D

E

26. A random sample of 432 voters revealed that 100 are in favor of a certain bond issue. A 95 percent
confidence interval for the proportion of the population of voters who are in favor of the bond issue
is
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A

B

C

D

E

27. A random sample of 50 students at a large high school resulted in a 95 percent confidence interval
for the mean number of hours of sleep per day of (6.73, 7.67). Which of the following statements
best summarizes the meaning of this confidence interval?

A
About 95% of all  random samples of 50 students from this population would result  in a 95%
confidence interval of (6.73, 7.67).

B
About 95% of all  random samples of 50 students from this population would result  in a 95%
confidence interval that covered the population mean number of hours of sleep per day.

C 95% of the students in the survey reported sleeping between 6.73 and 7.67 hours per day.

D 95% of the students in this high school sleep between 6.73 and 7.67 hours per day.

E
A student selected at random from this population sleeps between 6.73 and 7.67 hours per day for
95% of the time.
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28. A random sample of the costs of repair jobs at a large muffler repair shop produces a mean of
$127.95. and a standard deviation of $24.03. If the size of this sample is 40, which of the following
is an approximate 90 percent confidence interval for the average cost of a repair at this repair
shop?

A $127.95 ± $4.87

B $127.95 ± $6.25

C $127.95 ± $7.45

D $127.95 ± $30.81

E $127.95 ± $39.53

29. A recent study was conducted to investigate the duration of time required to complete a certain
manual dexterity task. The reported mean was 10.2 seconds with a standard deviation of 16.0
seconds. Suppose the reported values are the true mean and standard deviation for the population
of subjects in the study. If a random sample of 144 subjects is selected from the population, what is
the approximate probability that the mean of the sample will be more than 11.0 seconds?

A 0.1151

B 0.2743

C 0.7257

D 0.8849

E
Based on the values of the true mean and true standard deviation, it can be concluded that the
population distribution is not normal and therefore the probability cannot be calculated.
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30. A recent survey estimated that 19 percent of all people living in a certain region regularly use
sunscreen when going outdoors. The margin of error for the estimate was 1 percentage point.
Based on the estimate and the margin of error, which of the following is an appropriate conclusion?

A Approximately 1% of all the people living in the region were surveyed.

B Between 18% and 20% of all the people living in the region were surveyed.

C
All possible samples of the same size will result in between 18% and 20% of those surveyed
indicating they regularly use sunscreen.

D The probability is 0.01 that a person living in the region will use sunscreen when going outdoors.

E
It is plausible that the percent of all people living in the region who regularly use sunscreen is
18.5%.

31. A representative of a car manufacturer in the United States made the following claim in a news
report.
Ten years ago,  only 53 percent  of  Americans owned American-made cars,  but  that  figure is
significantly higher today.
A research group conducted a study to investigate whether the claim was true. The group found
that 56 percent of a randomly selected sample of car owners in the United States owned American-
made cars. A test of the appropriate hypotheses resulted in a p-value of 0.283. Assuming the
conditions for inference were met, is there sufficient evidence to conclude, at the significance level
of a = 0.05, that the proportion of all car owners in the United States who own American-made cars
has increased from what it was ten years ago?
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A Yes, because 0.56 > 0.53.

B Yes, because a reasonable interval for the proportion is 0.56 ± 0.283.

C Yes, because 0.56 - 0.53 = 0.03 and 0.03

D No, because 0.283

E No, because 0.283 > 0.05.

32. A researcher is conducting a study of charitable donations by surveying a simple random sample of
households in a certain city.  The researcher wants to determine whether there is  convincing
statistical evidence that more than 50 percent of households in the city gave a charitable donation
in the past year. Let p represent the proportion of all households in the city that gave a charitable
donation in the past year. Which of the following are appropriate hypotheses for the researcher?

A H0: p = 0.5 and Ha: p > 0.5

B H0: p = 0.5 and Ha: p ≠ 0.5

C H0: p = 0.5 and Ha: p

D H0: p > 0.5 and Ha: p ≠ 0.5

E H0: p > 0.5 and Ha: p = 0.5
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33. A state educational agency was concerned that the salaries of public school teachers in one region
of the state,region A, were higher than the salaries in another region of the state, region B. The
agency took two independent random samples of salaries of public school teachers, one from
region A and one from region B. The data are summarized in the table below.
 

Assuming all conditions for inference are met, do the data provide convincing statistical evidence
that the salaries of public school teachers in region A are, on average, greater than the salaries of
public school teachers in region B?

A Yes, there is evidence at the significance level of α = 0.001.

B Yes, there is evidence at the significance level of α = 0.01 but not at α = 0.001.

C Yes, there is evidence at the significance level of α = 0.05 but not at α = 0.01.

D Yes, there is evidence at the significance level of α = 0.10 but not at α = 0.05.

E No, there is no evidence at the significance level of α = 0.10.

34. A survey of a random sample of 1,045 young adults found that 60 percent do not have a landline
telephone number. A hypothesis test will be used to determine whether the data provide convincing
statistical evidence that more than 50 percent of all young adults do not have a landline telephone
number. Which of the following is the test statistic for the appropriate test?
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A

B

C

D

E

35. A survey was conducted in a large city to investigate public opinion on banning the use of trans fats
in  restaurant  cooking.  A  random sample  of  230  city  residents  with  school-age  children  was
selected, and another random sample of 341 city residents without school-age children was also
selected. Of those with school-age children, 94 opposed the banning of trans fats, and of those
without school-age children, 147 opposed the banning of trans fats. An appropriate hypothesis test
was conducted to investigate whether there was a difference between the two groups of residents
in  their  opposition  to  the  banning  of  trans  fats.  Is  there  convincing  statistical  evidence of  a
difference between the two population proportions at the significance level of 0.05 ?

A Yes, because the sample proportions are different.

B
Yes, because the probability of observing a difference at least as large as the sample difference is
greater than 0.05.

C
Yes, because the probability of observing a difference at least as large as the sample difference, if
the two population proportions are the same, is less than 0.05.

D
No, because the probability of observing a difference at least as large as the sample difference, if
the two population proportions are the same, is greater than 0.05.

E
No, because the probability of observing a difference at least as large as the sample difference is
less than 0.05.
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36. A survey was conducted to determine what percentage of college seniors would have chosen to
attend a different college if they had known then what they know now. In a random sample of 100
seniors, 34 percent indicated that they would have attended a different college. A 90 percent
confidence interval for the percentage of all seniors who would have attended a different college is

A 24.7% to 43.3%

B 25.8% to 42.2%

C 26.2% to 41.8%

D 30.6% to 37.4%

E 31.2% to 36.8%

37. According to a recent report, customers who shop at a certain online store spend, on average,
$1,500 a year at the 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 120 customers who shop at the store. With all conditions for
inference met, the economist conducted the appropriate hypothesis test and obtained a p-value of
0.25. Which of the following statements is the most appropriate conclusion for the investigation?

A
There is convincing statistical evidence that the mean amount of money spent each year by all
customers who shop at the store is $1,500.

B
There is convincing statistical evidence that the mean amount of money spent each year by all
customers who shop at the store is greater than $1,500.

C
There is convincing statistical evidence that the mean amount of money spent each year by all
customers who shop at the store is less than $1,500.

D
There is not convincing statistical evidence that the mean amount of money spent each year by all
customers who shop at the store is greater than $1,500.

E
There is not convincing statistical evidence that the mean amount of money spent each year by
any sample of 120 customers who shop at the store is greater than $1,500.
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38. According to government data, 22 percent of children in the United States under the age of 6 years
live in households with incomes that are classified at a particular income level. A simple random
sample of 300 children in the United States under the age of 6 years was selected for a study of
learning  in  early  childhood.  If  the  government  data  are  correct,  which  of  the  following  best
approximates  the  probability  that  at  least  27  percent  of  the  children  in  the  sample  live  in
households that are classified at the particular income level? (Note: z represents a standard normal
random variable.)

A

B

C

D

E



AP Statistics Test Booklet

Third Quarter Test Review  

Copyright © 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print
beyond your school’s participation in the program is prohibited. Page 24 of 42

39. An airline claims that the mean flight time between City X and City Y is 38 minutes. After taking
many flights, a local business group believes that the claim is unrealistic and that the actual mean
flight time is greater than 38 minutes. If the group conducts a study to investigate its belief, which of
the following hypotheses should be tested?

A H0: x̅ = 38, versus Ha : x̅ ≠ 38

B H0: x̅ = 38, versus Ha : x̅

C H0: x̅ = 38, versus Ha : x̅ > 38

D H0: μ = 38, versus Ha : μ

E H0: μ = 38, versus Ha : μ > 38

40. An automobile manufacturer claims that the average gas mileage of a new model is 35 miles per
gallon (mpg). A consumer group is skeptical of this claim and thinks the manufacturer may be
overstating the average gas mileage. If µ represents the true average gas mileage for this new
model, which of the following gives the null and alternative hypotheses that the consumer group
should test?

A
H0: µ
Ha: µ ≥ 35 mpg

B
H0: µ ≤ 35 mpg
Ha: µ > 35 mpg

C
H0: µ = 35 mpg
Ha: µ > 35 mpg

D
H0: µ = 35 mpg
Ha: µ

E
H0: µ = 35 mpg
Ha: µ ≠ 35 mpg
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41. An environmental group wanted to estimate the proportion of fresh produce sales identified as
organic in a local grocery store. In the winter, the group obtained a random sample of sales from
the store and used the data to construct the 95 percent z-interval for a proportion (0.087, 0.133 ).
Six months later in the summer, the group obtained a second random sample of sales from the
store. The second sample was the same size as the first, and the proportion of sales identified as
organic was 0.4. How does the 95 percent z-interval for a proportion constructed from the summer
sample compare to the winter interval?

A The summer interval is wider and has a lesser point estimate.

B The summer interval is wider and has a greater point estimate.

C The summer interval is narrower and has a lesser point estimate.

D The summer interval is narrower and has a greater point estimate.

E The summer interval is the same width and has a greater point estimate.

42. An environmental scientist wants to test the null hypothesis that an antipollution device for cars is
not effective. Under which of the following conditions would a Type I error be committed?

A The scientist concludes that the antipollution device is effective when it actually is not.

B The scientist concludes that the antipollution device is not effective when it actually is.

C The scientist concludes that the antipollution device is effective when it actually is.

D The scientist concludes that the antipollution device is not effective when it actually is not.

E A Type I error cannot be committed in this situation.
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43. An experimenter conducted a two-tailed hypothesis test on a set of data and obtained a p-value of
0.44. If the experimenter had conducted a one-tailed test on the same set of data, which of the
following is true about the possible p-value(s) that the experimenter could have obtained?

A The only possible p-value is 0.22.

B The only possible p-value is 0.44.

C The only possible p-value is 0.88.

D The possible p-values are 0.22 and 0.78.

E The possible p-values are 0.22 and 0.88.

44. Last year the mean cost  for a one-bedroom rental in a certain city was $1,200 per month. Eli is
looking for a one-bedroom apartment and is investigating whether the mean cost is less now than
what it was last year. A random sample of apartments had a sample mean  of $1,180 per month.
Assuming all conditions for inference are met, Eli will conduct a hypothesis test as part of his
investigation.
Which of the following is the correct set of hypotheses?

A

B

C

D

E
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45. There are 1,000 golden delicious and 1,000 red delicious apples in a cooler. In a random sample of
75 of the golden delicious apples, 48 had blemishes. In a random sample of 75 of the red delicious
apples,  42 had blemishes. Assume all  conditions for  inference have been met.  Which of  the
following  is  closest  to  the  interval  estimate  of  the  difference  in  the  numbers  of  apples  with
blemishes (golden delicious minus red delicious) at a 98 percent level of confidence?

A

B

C

D

E

46. Approximately 52 percent of all recent births were boys. In a simple random sample of 100 recent
births, 49 were boys and 51 were girls. The most likely explanation for the difference between the
observed results and the expected results in this case is

A bias

B variability due to sampling

C nonsampling error

D a sampling frame that is incomplete

E confounding
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47. Two voting districts, C and M, were sampled to investigate voter opinion about tax spending. From
a random sample of 100 voters in District C, 22 percent responded yes to the question “Are you in
favor of an increase in state spending on the arts?” An independent random sample of 100 voters
in District M resulted in 26 percent responding yes to the question. A 95 percent confidence interval
for the difference  was calculated as . Which of the following is the best
interpretation of the interval?

A
We are 95% confident that the majority of all voters in the state favor an increase in state spending
for the arts.

B
We are 95% confident that less than half of all  voters in the state favor an increase in state
spending for the arts.

C
We are 95% confident that the difference in the proportions of all voters in districts C and M who
favor an increase in state spending for the arts is between  and 0.08.

D
We are 95% confident that the difference in the sample proportions of voters in districts C and M
who favor an increase in state spending for the arts is between  and 0.08.

E
We are 95% confident that the proportion of all voters in the state who favor an increase in state
spending for the arts is between  and 0.08.

48. A local arts council has 200 members. The council president wanted to estimate the percent of its
members  who  have  had  experience  in  writing  grants.  The  president  randomly  selected  30
members and surveyed the selected members on their grant-writing experience. Of the 30 selected
members, 12 indicated that they did have the experience. Have the conditions for inference with a
one-sample -interval been met?

A Yes, all conditions for inference have been met.

B No, because the sample size is not large enough to satisfy the conditions for normality.

C No, because the sample was not selected at random.

D No, because the sample size is not less than 10 percent of the population size.

E No, because the sample is not representative of the population.
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49. A factory manager selected a random sample of parts produced on an old assembly line and a
random sample of parts produced on a new assembly line. The difference between the sample
proportion of defective parts made on the old assembly line and the sample proportion of defective
parts made on the new assembly line (old minus new) was 0.006. Under the assumption that all
conditions for inference were met, a hypothesis test was conducted with the alternative hypothesis
being the proportion of defective parts made on the old assembly line is greater than that of the
new assembly line. The -value of the test was 0.018.
Which of the following is the correct interpretation of the -value?

A
If there is a difference of 0.018 in the proportions of all defective parts made on the two assembly
lines, the probability of observing that difference is 0.006.

B
If there is a difference of 0.006 in the proportions of all defective parts made on the two assembly
lines, the probability of observing that difference is 0.018.

C
If there is no difference in the proportions of all defective parts made on the two assembly lines, the
probability of observing a difference equal to 0.006 is 0.018.

D
If there is no difference in the proportions of all defective parts made on the two assembly lines, the
probability of observing a difference of at least 0.006 is 0.018.

E
If there is no difference in the proportions of all defective parts made on the two assembly lines, the
probability of observing a difference of at most 0.006 is 0.018.

50. For which of the following conditions is it not appropriate to assume that the sampling distribution of
the sample mean is approximately normal?

A A random sample of 8 taken from a normally distributed population

B A random sample of 50 taken from a normally distributed population

C A random sample of 10 taken from a population distribution that is skewed to the right

D A random sample of 75 taken from a population distribution that is skewed to the left

E A random sample of 100 taken from a population that is uniform
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51. Based on a survey of a random sample of 900 adults in the United States, a journalist reports that
60 percent of adults in the United States are in favor of increasing the minimum hourly wage. If the
reported percent has a margin of error of 2.7 percentage points, which of the following is closest to
the level of confidence?

A 80.0%

B 90.0%

C 95.0%

D 95.5%

E 99.0%

52. Based on records kept at a gas station, the distribution of gallons of gas purchased by customers is
skewed to the right with mean 10 gallons and standard deviation 4 gallons. A random sample of 64
customer receipts was selected, and the sample mean number of gallons was recorded. Suppose
the process of selecting a random sample of 64 receipts and recording the sample mean number of
gallons was repeated for a total of 100 samples. Which of the following is the best description of a
dotplot created from the 100 sample means?

A The dotplot is skewed to the right with mean 10 gallons and standard deviation 4 gallons.

B The dotplot is skewed to the right with mean 10 gallons and standard deviation 0.5 gallon.

C The dotplot is skewed to the right with mean 10 gallons and standard deviation 0.4 gallon.

D The dotplot is approximately normal with mean 10 gallons and standard deviation 0.5 gallon.

E The dotplot is approximately normal with mean 10 gallons and standard deviation 0.4 gallon.
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53. In a population of bats living in a certain region, 30 percent have a wingspan greater than 10
inches. In a random sample of 80 bats living outside of the region, 20 had a wingspan greater than
10  inches.  Consider  a  one-sample  -test  to  investigate  whether  there  is  evidence  that  the
proportion of bats with a wingspan greater than 10 inches living outside the region is different from
that of the bats living in the region. Which of the following is the correct test statistic?

A

B

C

D

E

54. A bag contains chips of which 27.5 percent are blue. A random sample of 5 chips will be selected
one at a time and with replacement. What are the mean and standard deviation of the sampling
distribution of the sample proportion of blue chips for samples of size 5 ?

A The mean is , and the standard deviation is .

B The mean is 0.275, and the standard deviation is .

C The mean is 0.275, and the standard deviation is .

D The mean is 27.5, and the standard deviation is .

E The mean is 27.5, and the standard deviation is .
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55. A  company  that  ships  glass  for  a  glass  manufacturer  claimed  that  its  shipping  boxes  are
constructed so that no more than 8 percent of the boxes arrive with broken glass. The glass
manufacturer believed the actual percent is greater than 8 percent. The manufacturer selected a
random sample of boxes and recorded the proportion of boxes that arrived with broken glass. The
manufacturer tested the hypotheses  versus  at the significance level of

 The test yielded a -value of 0.001. Assuming all conditions for inference were met,
which of the following is the correct conclusion?

A
The -value is greater than , and the null hypothesis is rejected. There is convincing evidence that
the proportion of all boxes that contain broken glass is greater than 0.08.

B
The -value is greater than , and the null hypothesis is rejected. There is not convincing evidence
that the proportion of all boxes that contain broken glass is greater than 0.08.

C
The -value is greater than , and the null hypothesis is not rejected. There is not convincing
evidence that the proportion of all boxes that contain broken glass is greater than 0.08.

D
The -value is less than , and the null hypothesis is rejected. There is convincing evidence that
the proportion of all boxes that contain broken glass is greater than 0.08.

E
The -value is less than , and the null hypothesis is not rejected. There is not convincing evidence
that the proportion of all boxes that contain broken glass is greater than 0.08.

56. From a random sample of potential voters in an upcoming election, 47% indicated they intended to
vote for Candidate R. A 95 percent confidence interval was constructed from the sample, and the
margin of error for the estimate was 5%.
Which of the following is the best interpretation of the interval?

A
We are 95% confident that the proportion who intend to vote for Candidate R from the random
sample is between 42% and 52%.

B
We are 95% confident that the proportion who intend to vote for Candidate R from the population is
between 42% and 52%.

C
We are 95% confident that the proportion who intend to vote for Candidate R from the random
sample is 47%.

D
We are 95% confident that the proportion who intend to vote for Candidate R from the population is
47%.

E We are confident that 95% of the population intend to vote for Candidate R.
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57. To test the durability of cell phone screens, phones are dropped from a height of 1 meter until they
break. A random sample of 40 phones was selected from each of two manufacturers. The phones
in the samples were dropped until the screens broke. The difference in the mean number of drops
was recorded and used to construct the 90 percent confidence interval  to estimate the
population difference in means.
Consider the sampling procedure taking place repeatedly. Each time samples are selected, the
phones are dropped and the statistics are used to construct a 90 percent confidence interval for the
difference in means. Which of the following statements is a correct interpretation of the intervals?

A Approximately 90 percent of the intervals will extend from 0.46 to 1.82.

B Approximately 90 percent of the intervals constructed will capture the difference in sample means.

C
Approximately 90 percent of the intervals constructed will  capture the difference in population
means.

D
Approximately 90 percent of the intervals constructed will  capture at least one of the sample
means.

E
Approximately 90 percent of the intervals constructed will capture at least one of the population
means.

58. A random sample of residents in city J were surveyed about whether they supported raising taxes
to increase bus service for  the city.  From the results,  a  95 percent  confidence interval  was
constructed to estimate the proportion of people in the city who support the increase. The interval
was .
Based on the confidence interval, which of the following claims is supported?
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A More than 90 percent of the residents support the increase.

B More than 60 percent of the residents support the increase.

C More than 40 percent of the residents support the increase.

D Fewer than 10 percent of the residents support the increase.

E Fewer than 25 percent of the residents support the increase.

59. A random sample of 1,175 people in a certain country were asked whether they thought climate
change was a problem. The sample proportion of those who think climate change is a problem was
calculated, and a 95 percent confidence interval was constructed as .
Which of the following is a correct interpretation of the interval?

A
We are 95 percent confident that any sample of 1,175 people will produce a sample proportion
between 0.146 and 0.214.

B
We are 95 percent confident that the proportion of all people in the country who think climate
change is a problem is between 0.146 and 0.214.

C
We are 95 percent confident that the proportion of people in the sample who think climate change
is a problem is between 0.146 and 0.214.

D
The probability that 95 percent of all people in the country who think climate change is a problem is
between 0.146 and 0.214.

E
The probability is 0.95 that the proportion of all people in the country who think climate change is a
problem is between 0.146 and 0.214.

60. A city planner wants to estimate the proportion of city residents who commute to work by subway
each day. A random sample of 30 city residents was selected, and 28 of those selected indicated
that they rode the subway to work. Is it appropriate to assume that the sampling distribution of the
sample proportion is approximately normal?
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A No, because the size of the population is not known.

B No, because the sample is not large enough to satisfy the normality conditions.

C Yes, because the sample is large enough to satisfy the normality conditions.

D Yes, because the sample was selected at random.

E Yes, because sampling distributions of proportions are modeled with a normal model.

61. A random sample of 10 employees of a company was selected to estimate the mean one-way
commute time for all employees at the company. The mean and standard deviation of the sample
were 38 minutes and 6 minutes, respectively.
Assuming all conditions for inference are met, which of the following is the margin of error, in
minutes, for a 95 percent confidence interval for the population mean one-way commute time?

A

B

C

D

E

62. Animal researchers studying cows and horses conducted a two-sample -test for a difference in
means to investigate whether grazing cows eat more grass, on average, than grazing horses. All
conditions for inference were met, and the test produced a test statistic of  and a -value
of 0.0487.
Which of the following is a correct interpretation of the -value?
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A The probability that cows eat more grass than horses, on average, is 0.0487.

B The probability that cows eat the same amount of grass as horses, on average, is 0.0487.

C
Assuming that the mean amount of grass eaten by cows is greater than the mean amount of grass
eaten by horses, the probability of observing a test statistic of at most 1.664 is 0.0487.

D
Assuming that the mean amount of grass eaten by cows is equal to the mean amount of grass
eaten by horses, the probability of observing a test statistic of at most 1.664 is 0.0487.

E
Assuming that the mean amount of grass eaten by cows is equal to the mean amount of grass
eaten by horses, the probability of observing a test statistic of at least 1.664 is 0.0487.

63. Which of the following gives the probability of making a Type  error?

A The sample size

B The power

C The significance level

D The standard error

E The -value

64. At  a  manufacturing  company  for  medical  supplies,  machines  produce  parts  used  in  highly
specialized lasers. Company researchers are testing a new machine designed to improve the
precision of the parts. The null hypothesis is that the new machine does not improve the precision.
For  the  researchers,  the  more  consequential  error  would  be  that  the  new machine  actually
improves the precision, but the test does not detect the improvement.
Which of the following should the researchers do to avoid the more consequential error?
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A Increase the significance level to increase the probability of a Type  error.

B Increase the significance level to decrease the probability of a Type  error.

C Decrease the significance level to increase the probability of a Type  error.

D Decrease the significance level to decrease the probability of a Type  error.

E Decrease the significance level to decrease the standard error.

65. The germination rate is the rate at which plants begin to grow after the seed is planted. A seed
company claims that  the germination rate  for  their  seeds is  90 percent.  Concerned that  the
germination rate is actually less than 90 percent, a botanist obtained a random sample of seeds, of
which only 80 percent germinated. What are the correct hypotheses for a one-sample -test for a
population proportion  ?

A

B

C

D

E
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66. Jessica wanted to determine if the proportion of males for a certain species of laboratory animal is
less than 0.5. She was given access to appropriate records that contained information on 12,000
live births for the species. To construct a 95 percent confidence interval, she selected a simple
random sample of 100 births from the records and found that 31 births were male.
Based on the study, which of the following expressions is an approximate 95 percent confidence
interval estimate for p, the proportion of males in the 12,000 live births?

A

B

C

D

E

67. At a large company, employees can take a course to become certified to perform certain tasks.
There is an exam at the end of the course that needs to be passed for certification. The current
pass rate is 0.7, but a new program is being tested to help increase the pass rate. The null
hypothesis of the test is that the pass rate for the new program is 0.7. The alternative is that the
pass rate for the new program is greater than 0.7.
Which of the following describes a Type  error that could result from the test?
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A
The test does not provide convincing evidence that the pass rate is greater than 0.7, but the actual
pass rate is 0.8.

B
The test does not provide convincing evidence that the pass rate is greater than 0.7, but the actual
pass rate is 0.7.

C
The test does not provide convincing evidence that the pass rate is greater than 0.7, but the actual
pass rate is 0.6.

D
The test provides convincing evidence that the pass rate is greater than 0.7, but the actual pass
rate is 0.8.

E
The test provides convincing evidence that the pass rate is greater than 0.7, but the actual pass
rate is 0.6.

68. Researchers are investigating the effectiveness of leg-strength training on cycling performance. A
sample of 7 men will be selected to participate in a training program that lasts for one month. Peak
power during cycling will be recorded for each man both before training and after training. The
mean difference in times will be used to construct a 95 percent confidence interval for the mean
difference in the population.
When all other things remain the same, which of the following statements about the width of the
interval is correct?

A The interval will be narrower if 15 men are used in the sample.

B The interval will be wider if 15 men are used in the sample.

C The interval will be narrower if 5 men are used in the sample.

D The interval will be narrower if the level is increased to 99% confidence.

E The interval will be wider if the level is decreased to 90% confidence.
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69. Because library books are read many times, glue is often applied to the spine of a book to keep the
pages tight. A glue is considered successful if a book lasts at least 6 months before needing to be
reglued. Two brands of glue, G and K, were tested to determine whether there was a difference in
the proportion of books lasting at least 6 months. Let  represent the proportion of books lasting
at least 6 months when glued with G, and let  represent the proportion of books lasting at least 6
months when glued with K. The following hypothesis test was conducted at the significance level of

.

All conditions for inference were met, and the resulting -value was 0.006. Which of the following is
the correct decision for the test?

A

The -value is less than , and the null hypothesis is rejected. There is not convincing evidence to
support the claim that the proportion of books lasting at least 6 months when glued with G is
different from the proportion of books lasting at least 6 months when glued with K.

B

The -value is less than , and the null hypothesis is rejected. There is convincing evidence to
support the claim that the proportion of books lasting at least 6 months when glued with G is
different from the proportion of books lasting at least 6 months when glued with K.

C

The -value is less than , and the null hypothesis is not rejected. There is not convincing evidence
to support the claim that the proportion of books lasting at least 6 months when glued with G is
different from the proportion of books lasting at least 6 months when glued with K.

D

The -value is greater than , and the null hypothesis is rejected. There is convincing evidence to
support the claim that the proportion of books lasting at least 6 months when glued with G is
different from the proportion of books lasting at least 6 months when glued with K.

E

The -value is greater than , and the null hypothesis is not rejected. There is not convincing
evidence to support the claim that the proportion of books lasting at least 6 months when glued
with G is different from the proportion of books lasting at least 6 months when glued with K.

70. Animal scientists studied foraging behavior of the scrub lizard, found in central Florida. Foraging is
the process of searching for food. To study such behavior, the scientists recorded the number of
head  movements  per  minute  for  a  sample  of  63  lizards.  A  95  percent  confidence  interval
constructed from the sample is given as  head movements per minute.
Based on the interval, is a claim of 3 head movements per minute plausible?
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A The claim is not plausible because 3 head movements per minute is contained within the interval.

B
The claim is not plausible because 3 head movements per minute is not contained within the
interval.

C The claim is not plausible because 95 percent of 3 is greater than the sample mean of 2.7.

D The claim is plausible because 3 head movements per minute is not contained within the interval.

E The claim is plausible because 3 head movements per minute is contained within the interval.

71. After a tropical storm in a certain state, news reports indicated that 19 percent of households in the
state lost power during the storm. A state engineer believes that estimate is too low. The engineer
will collect data to perform a hypothesis test on the proportion of all households without power.
Which of the following are the appropriate hypotheses for such a test?

A

B

C

D

E

72. Consider a 90 percent confidence interval to estimate a population proportion that is constructed
from a sample proportion of 66 percent. If the width of the interval is 10 percent, what is the margin
of error?
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A 2.5 percent

B 5 percent

C 10 percent

D 20 percent

E 45 percent

73. The police in a certain city are investigating whether the proportion of minor traffic accidents is
greater on Friday nights than on Sunday nights. As part of the investigation, they select a random
sample of police calls from Friday nights and a random sample of police calls from Sunday nights.
From both samples, they record the sample proportion of calls that involved minor traffic accidents.
Let  represent the proportion of all Friday night calls, and let  represent the proportion of all
Sunday night calls. Which of the following are the correct hypotheses for the investigation?

A

B

C

D

E


