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Problem 1. Please determine whether the variable would best be modeled as 
continuous or discrete: The number of “Yes” votes a ballot proposition received in 
an election. 
 
(a) Continuous 
(b) Discrete 
 
Problem 2. Please determine whether the variable would best be modeled as 
continuous or discrete: The weight of babies born in North Carolina in 2009. 
 
(a) Continuous 
(b) Discrete 
 
Problem 3. Please determine whether the variable would best be modeled as 
continuous or discrete: The temperature of a greenhouse at a certain time of the 
day. 
 
(a) Continuous 
(b) Discrete 
 
Problem 4 Please determine whether the variable would best be modeled as 
continuous or discrete: The number of tomatoes harvested each week from a 
greenhouse tomato plant. 
 
(a) Continuous 
(b) Discrete 
 
(Problems 5-6) Male players at the high school, college, and professional ranks use 
a regulation basketball that weighs 22.0 ounces with a standard deviation of 1.0 
ounce. Assume that the weights of basketballs are approximately Normally 
distributed. 
 
Problem 5. Roughly what percentage of regulation basketballs weigh less than 20.7 
ounces? Round to the nearest tenth of a percent. 
 
(a) 4.3% of the basketballs will weigh less than 20.7 ounces. 
(b) 22.3% of the basketballs will weigh less than 20.7 ounces. 



(c) 9.7% of the basketballs will weigh less than 20.7 ounces. 
(d) 5.7% of the basketballs will weigh less than 20.7 ounces. 
 
Problem 6. If a regulation basketball is randomly selected, what is the probability 
that it will weigh between 20.5 and 23.5 ounces? Round to the nearest thousandth. 
 
(a) .866 
(b) .134 
(c) .267 
(d) .704 
 
 
Problem 7. The Normal model N(58, 21) describes the distribution of weights of 
chicken eggs in grams. Suppose that the weight of a randomly selected chicken egg 
has a z-score of 1.78. What is the weight of this egg in grams? Round to the nearest 
hundredth of a gram. 
 
(a) 95.38 grams 
(b) 89.50 grams 
(c) 65.25 grams 
(d) 79.50 grams 
 
(Problems 8-9) The mean travel time to work for a person working in Kokomo, 
Indiana, is 17 minutes. Suppose the standard deviation of travel time to work is 4.5 
minutes and the distribution of travel time is approximately Normally distributed. 
 
Problem 8. Approximately what percentage of people living and working in 
Kokomo have a travel time to work that is at least 20 minutes? Round to the nearest 
whole percent. 
 
(a) 75% 
(b) 25% 
(c) 15% 
(d) None of the above 
 
 
Problem 9. Suppose that it is reported in the news that 12% of the people living 
and working in Kokomo feel that their commute is too long. What is the travel time 
to work that separates the top 12% of people with the longest travel times and the 
lower 88%? Round to the nearest tenth of a minute. 



 
(a) 26.0 minutes 
(b) 18.1 minutes 
(c) 22.3 minutes 
(d) None of the above 
 
(Problems 10-13) Suppose that the probability that a person books a hotel using 
an online travel website is .7. Consider a sample of fifteen randomly selected people 
who recently booked a hotel. 
 
Problem 10. What is the probability that exactly ten people out of fifteen people 
used an online travel website when they booked their hotel? Round to the nearest 
thousandth. 
 
(a) .206 
(b) .036 
(c) .001 
(d) .723 
 
 
Problem 11. What is the probability that at least fourteen out of fifteen people used 
an online travel website when they booked their hotel? Round to the nearest 
thousandth. 
 
(a) .206 
(b) .036 
(c) .001 
(d) .723 
 
 
Problem 12. What is the probability that no more than four out of fifteen people 
used an online travel website when they booked their hotel? Round to the nearest 
thousandth. 
 
(a) .206 
(b) .036 
(c) .001 
(d) .723 
 
 



Problem 13. Out of fifteen randomly selected people, how many would you expect 
to use an online travel website to book their hotel? Round down to the nearest 
whole person. 
 
(a) 9 people 
(b) 11 people 
(c) 10 people 
(d) 12 people 
 
Problem 14. You have been assigned to conduct a survey of college and career 
intentions of high school students at a local high school. You need to start by 
drawing a simple random sample of 40 students. Which of the following is most 
likely to produce a simple random sample? 
 
(a) Select the first 40 students to arrive at school in the morning 
(b) Select every 10th student entering the school cafeteria until 40 students are 
selected 
(c) Select 10 each of first-year, second-year, third-year, and fourth-year students 
(d) Select the first 40 students to enter the library 
(e) Select 40 students at random (by using software or a random number table) 
from the official school roster. 
 
 
(Problems 15-16) Suppose the probability that a person between the ages of 19 
and 24 checks their daily horoscope is .12. A survey is then conducted in which 400 
people between the ages of 19 and 24 were randomly selected and asked “Do you 
check your daily horoscope?” 
 
Problem 15. Would you be surprised if 63 or more said yes to this question? Why? 
 
(a) Yes, 63 would be an unusually small number of people given the known 
probability of .12. 
(b) No, 63 is within the expected range of people. 
(c) Yes, 63 would be an unusually large number of people given the known 
probability of .12. 
(d) Cannot be determined with the given information. 
 
Problem 16. If the sample size were 250 instead of 400, would the standard error 
for the sample proportion of people between the ages of 19 and 24 who check their 
daily horoscope increase or decrease? 



 
(a) Increase 
(b) Decrease 
(c) Cannot be determined from the information given 
 
Problem 17. The collection of the ages of all the US first ladies when they married is 
an example of which of the following? 
 
(a) Population 
(b) Sample 
(c) Parameter 
(d) Statistic 
 
Problem 18. Suppose that the age of all the US first ladies when they married was 
recorded. The mean age of US first ladies when they married is an example of which 
of the following? 
 
(a) Population 
(b) Sample 
(c) Parameter 
(d) Statistic 
 
Problem 19. Researchers are interested in learning more about the age of women 
when they marry for the first time so they survey 500 married or divorced women 
and ask them how old they were when they first married. The collection of the ages 
of the 500 women when they first married is an example of which of the following? 
 
(a) Population 
(b) Sample 
(c) Parameter 
(d) Statistic 
 
Problem 20. We have calculated a confidence interval based on a sample of size n = 
100. Now we want to get a better estimate with a margin of error that is only one-
fourth as large. How large does our new sample need to be? 
 
(a) 25 
(b) 50 
(c) 400 
(d) 800 



(e) 1600 
 
Problem 21. A certain population is approximately Normal. We want to estimate its 
mean, so we will collect a (random) sample. Which should be true if we use a large 
sample rather than a small one? 
 
I. The distribution of our sample data will be approximately Normal. 
II. The sampling distribution of the sample means will be approximately Normal. 
III. The variability of the sample means will be smaller. 
 
(a) I only 
(b) II only 
(c) III only 
(d) II and III only 
(e) I, II, and III 
 
Problem 22. Which of the following is not an assumption or condition that needs to 
be checked for the one-proportion z-test? 
 
(a) The sample is randomly selected from the population. 
(b) The observations within the sample are independent from each other. 
(c) The population is Normal. 
(d) The sample is large enough to expect at least ten successes and ten failures. 
(e) The population size is at least ten times as large as the sample size. 
 
Problem 23. We have calculated a 95% confidence interval and would prefer that 
our next confidence interval has a smaller margin of error without a decrease in 
confidence. In order to do this, we can: 
 
I. change the z* or t* multiplier to a smaller number. 
II. take a larger random sample. 
III. take a smaller random sample. 
 
(a) I only 
(b) II only 
(c) III only 
(d) I and II only 
(e) I and III only 
 



Problem 24. Which is true about a 98% confidence interval for a population 
proportion based on a given random sample? 
 
I. We are 98% confident that the sample proportion is in our interval. 
II. There is a 98% chance that our interval contains the population proportion. 
III. The interval is wider than a 95% confidence interval for a population proportion 
would be. 
 
(a) I only 
(b) II only 
(c) III only 
(d) I and III only 
(e) II and III only 
 
Problem 25. A statistics professor wants to see if more than 80% of her students 
enjoyed taking her class. At the end of the term, she takes a random sample of 
students from her large class and asks, in an anonymous survey, if the students 
enjoyed taking her class. Which set of hypotheses should she test? 
 
(a) H0 : p < 0.80 vs. Ha : p > 0.80 
(b) H0 : p = 0.80 vs. Ha : p > 0.80 
(c) H0 : p > 0.80 vs. Ha : p = 0.80 
(d) H0 : p = 0.80 vs. Ha : p ≠ 0.80 
(e) H0 : p = 0.80 vs. Ha : p < 0.80 
 
 
(Problems 26-30) A sprint duathlon consists of a 5 km run, a 20 km bike ride, 
followed by another 5 km run. The mean finish time of all participants in a recent 
large duathlon was 1.67 hours with a standard deviation of 0.25 hours. Suppose a 
random sample of 30 participants in the 40–44 age group was taken and the mean 
finishing time was found to be 1.62 hours with a standard deviation of 0.40 hours. 
 
Problem 26. In this scenario, the numerical values of 1.62 hours and 0.40 hours are 
examples of which of the following? 
 
(a) Parameters 
(b) Samples 
(c) Estimators 
(d) Estimates 
 



Problem 27. Suppose we were to make a histogram of the finishing times of the 30 
participants in the 40–44 age group. Would the histogram be a display of the 
population distribution, the distribution of a sample, or the sampling distribution of 
means? 
 
(a) population distribution 
(b) distribution of a sample 
(c) sampling distribution of means 
 
Problem 28. Suppose the process of taking random samples of size 30 from the 40–
44 age group is repeated 200 times and a histogram of the 200 sample means is 
created. Which statement best describes the shape of the histogram? 
 
(a) The histogram will be roughly symmetric. 
(b) The histogram will be unimodal. 
(c) The histogram will be roughly bell-shaped. 
(d) All of the above statements are true. 
 
Problem 29. What is the estimated standard error for the mean finish time of 30 
randomly selected participants in the 40–44 age group? Round to the nearest 
thousandth. 
 
(a) 0.046 
(b) 0.300 
(c) 0.073 
(d) 0.250 
(e) 0.055 
 
Problem 30. A random sample of 30 households was selected as part of a study on 
electricity usage, and the number of kilowatt-hours (kWh) was recorded for each 
household in the sample. The mean usage was found to be 375 kWh and the 
standard deviation of the usage was 81 kWh. Provide an expression for calculating a 
99% confidence interval for the mean usage in the population. 
 
(a) 375 ± 2.756 × 81

√30
 

(b) 375 ± 2.33 × 81
√30

  

(c) 375 ± 2.575 ×�81
30

 

 (d) 375 ± 2.575 × 81
√30

   



(e) 375 ± 2.33 ×�81
30

 

 
Problem 31. Choose the statement that best describes what is meant when we say 
that the sample mean is unbiased when estimating the population mean. 
 
(a) The sample mean will always equal the population mean. 
(b) The standard deviation of the sampling distribution (also called the standard 
error) and the population standard deviation are equal. 
(c) On average, the sample mean is the same as the population mean. 
(d) The variation in the sample mean is near zero. 
(e) None of the above 
 
Problem 32. Suppose that the mean country song length in America is 4.75 minutes 
with a standard deviation of 1.10 minutes. It is known that song length is not 
Normally distributed. Find the probability that a single randomly selected song from 
the population will be less than 4.20 minutes. Round to the nearest thousandth. 
 
(a) 0.006 
(b) 0.494 
(c) 0.068 
(d) The probability cannot be computed because we do not know the distribution of 
the population. 
 
Problem 33. Which of the following statements related to the t-distribution is not 
true? 
 
(a) The t-distribution is generally bell-shaped, and the shape of the t-distribution 
gets closer to the shape of the Normal distribution as sample size increases. 
(b) Since the population standard deviation is usually unknown, the standard error 
of the sample mean is estimated using the sample standard deviation as an 
estimator for the population standard deviation. The formula is SEest = 𝑠𝑠

√𝑛𝑛
 

(c) Like the Normal distribution, the t-distribution is symmetric and unimodal. 
(d) The population must be t-distributed in order to use the t-distribution. 
 
Problem 34. Suppose a consumer product researcher wanted to find out whether a 
typical highlighter lasted less than the manufacturer’s claim that their highlighters 
could write continuously for 14 hours. The researcher tested a random sample of 30 
highlighters and recorded the number of continuous hours each highlighter wrote 
before drying up. The summary statistics from this sample are 𝑥̅𝑥 =13.6 hours and s 



= 1.3 hours. Test the hypothesis that the mean highlighter from this manufacturer 
writes for less than 14 continuous hours using a significance level of α = 0.05. 
 
(a) z = −1.69, p-value = 0.0455: Reject the null hypothesis and conclude that there is 
evidence to suggest that the mean highlighter lasts less than 14 hours. 
(b) z = 1.69, p-value = 0.9545: Fail to reject the null hypothesis and conclude that 
there is not enough evidence to suggest that the mean highlighter lasts less than 14 
hours. 
(c) t = −1.685, p-value > 0.05: Fail to reject the null hypothesis and conclude that 
there is not enough evidence to suggest that the mean highlighter lasts less than 14 
hours. 
(d) t = −1.685, p-value < 0.05: Reject the null hypothesis and conclude that there is 
evidence to suggest that the mean highlighter lasts less than 14 hours. 
(e) There is not enough information given to test the hypothesis. 
 
(Problems 35-36) According to the website www.costofwedding.com, the mean cost 
of flowers for a wedding is $698. Recently, in a random sample of 40 weddings in 
the US it was found that the average cost of the flowers was $734, with a standard 
deviation of $102. On the basis of this, a 95% confidence interval for the mean cost 
of flowers for a wedding is $701 to $767. 
 
Problem 35 For this scenario, which of the following does not describe a condition 
for a valid confidence interval? 
(a) The description states that the sample was randomly selected, so we can assume 
that the condition that the data must represent a random sample is satisfied. 
(b) The sample observations are independent because knowledge about the cost of 
flowers for any one wedding tells us nothing about the cost of flowers for any other 
wedding in the sample. 
(c) The sample size of 40 is large enough that knowledge about the population 
distribution is not necessary and the condition that the population be Normally 
distributed or sample size be larger than 30 is satisfied. 
(d) All of the above describe conditions for a valid confidence interval. 
 
 
Problem 36. Choose the statement that is the best interpretation of the confidence 
interval. 
(a) The probability that the flowers at a wedding in the US will cost more than $698 
is greater than 5%. 
(b) In about 95% of all samples of size 40, the resulting confidence interval will 
contain the mean cost of flowers at weddings in the US. 



(c) We are extremely confident that the mean cost of flowers at a wedding in the US 
is between $701 and $767. 
(d) The probability that flowers at a wedding will cost less than $767 is nearly 
100%. 
 
Problem 37. A p-value indicates 
 
(a) the probability that the null hypothesis is true. 
(b) the probability that the alternative hypothesis is true. 
(c) the probability of obtaining a test statistic as extreme or more extreme than the 
observed test statistic, given that the null hypothesis is true. 
(d) the probability of obtaining a test statistic as extreme or more extreme than the 
observed test statistic, given that the alternative hypothesis is true. 
(e) None of the above 
 
(Problem 38-39) Suppose you have a sample size of n = 25, with a sample mean of 
60 and a sample standard deviation of 25. Suppose the population mean is thought 
to be 50. You want to find out whether your sample mean is different from the 
population mean. 
 
Problem 38 Do you have a one-tailed or two-tailed alternative hypothesis? 
 
(a) one-tailed 
(b) two-tailed 
 
Problem 39 Which test should you use? 
 
(a) one sample z-test 
(b) one sample t-test 
(c) two sample z-test 
(d) two sample t-test 
 
Problem 40. If you were to conduct an experiment in which one group of people 
who consume large amounts of coffee are compared to another group who consume 
less than one cup per day, what test might be used to test for differences between 
the two means of the groups? 
 
(a) one sample z-test 
(b) one sample t-test 
(c) two sample z-test 



(d) two sample t-test 
 
Problem 41. As sample size increases, and all summary statistics remain the same, 
what will happen to the test statistics for the z-test and the t-test? 
 
(a) The z-statistic will increase in magnitude, the t-statistic will not 
(b) The t-statistic will increase in magnitude, the z-statistic will not 
(c) They will both increase in magnitude 
(d) They will both decrease in magnitude 
(e) They will not change 
 
Problem 42 A researcher tested the null hypothesis that two population means are 
equal (H0 : μ1 = μ2). A t-test produced a p-value of 0.01. Assuming that all 
assumptions of the test have been satisfied, which of the following statements is 
true? 
 
(a) There is a 1% probability that the result happened by chance. 
(b) There is a 1% chance that the null hypothesis is true. 
(c) There is a 1% chance of getting a result as extreme or more extreme than the 
observed one when the null hypothesis is true. 
(d) There is a 1% chance that the decision to reject H0 is wrong. 
(e) There is a 99% chance that the alternative hypothesis is true, given the observed 
data. 
 
Problem 43. Historical data reveals that 47% of all adult women think they do not 
get enough time for themselves. A recent opinion poll interviews 1025 randomly 
chosen women and records the sample proportion of women who do not feel that 
they get enough time for themselves. This statistic will vary from sample to sample 
if the poll is repeated. Suppose the true population proportion is 0.47. In what range 
will the middle 68% of all sample results fall for samples of size 1025? 
 
(a) 0.314 to 0.626 
(b) –1 to +1 
(c) 0.548 to 0.822 
(d) 0.454 to 0.486 
(e) 0.439 to 0.501 
 
 
 
THE END OF THE EXAM.  



 



 



 


