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*** FORMULAS ARE ON THE LAST PAGE 

 

*** IMPORTANT:  No cell phones or other communication devices may be turned on or in 

sight at any time during the exam. If your phone is seen during the exam, your exam will be 

collected and you will receive an F on the exam and quite possibly for the course as well.  
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Problem Number Possible Points Score 

PART I: #1-15 5 each, 75 total  

PART 2: #1-8 4 each, 32 total  

PART 3: 93 total:  

#1 13  

#2 8  

#3 8  

#4 8  

#5 13  

#6 10  

#7 7  

#8 16  

#9 10  

Total 200   

 

  



PART I: MULTIPLE CHOICE     Circle the letter of the best answer for each problem below: 

 

 

1.  If a distribution is skewed to the right, then: 
 

(a)  the mean and median are approximately equal 

(b)  the mean is almost certainly greater than the median 

(c)  the mean is almost certainly less than the median 

(d)  the mean will be a better measure of the center of the distribution than the median 

 
2.  A sample of households in a certain community is selected at random from the telephone 

directory for a survey.  4% of the households in the community have no telephone, 10% have 

only cell phones, and another 28% have unlisted telephone numbers.  It is certain that the 

sample will suffer from: 
 

(a)  undercoverage  

(b)  nonresponse 

(c)  false responses 

(d)  systematic bias 

 
3.  For the data shown in the graph below, which of the following would be the best measure of 

the typical amount of money spent weekly on eating out? 
 

(a) Mean  

(b)  IQR 

(c) Median 

(d) Standard Deviation  

 

 



 

4.  Birth weights at a Los Angeles hospital are normally distributed with a mean of 3350 grams 

and a standard deviation of 480 grams.  The hospital plans to set up special observation for the 

lightest 4% of the babies. What weight cutoff should be used to separate the lightest 4% of the 

babies from the others? (You’ll need to do an appropriate calculation.) 

  

(a)  2390 grams    

(b)  2510 grams 

(c)  4190 grams    

(d)  2870 grams 

 
5.  The _______________ variable is the variable whose value we suspect can be at least partly 

explained by the _______________ variable. 

 

(a)  explanatory; response  

(b)  explanatory; lurking 

(b)  lurking; response  

(d)  response; explanatory 

 
6. Researchers surveyed 1,000 randomly selected adults in the U.S. A strong positive correlation 

was found between income level and the number of recycling containers typically used in a 

month.  
 

(a)  This result indicates that earning more money influences people to recycle more than if 

they earn less money.  
 

(b)  This sample is too small to draw any conclusions about the relationship between income 

level and amount of recycling for adults in the U.S.  

 

(c)  We cannot conclude whether earning more money causes more recycling among U.S. adults 

because this information does not allow us to infer causation. 
 

 (d)  This result confirms that recycling is one of the ways that people can gain extra income. 

 

 

7. A recent study found that consuming more fast food, candy and soda was not correlated with 

higher body mass index (BMI). fortune.com/2015/11/06/fastfood-obesity/     This indicates that: 
 

(a)  People with higher BMIs tend to consume more fast food than people with lower BMIs 

(b)  People with higher BMIs tend to consume less fast food than people with lower BMIs 

(c)  The more fast food a person tends to consume, the higher their BMI tends to be 

(d)  The more fast food a person tends to consume, the lower their BMI tends to be 

(e)  None of the above 

 



 

8.  Suppose 100 tests of significance are performed, each one using a significance level of 5%. If 

in fact the null hypothesis is true for every one of them, then the number of these tests that will 

reject the null hypothesis will probably be about: 

 

(a)   0 

(b)   1 

(c)   5 

(d) 95 

 

 

9.  A test of significance was conducted by researchers and showed no statistically significant 

difference in the average level of a certain enzyme between the fish that were exposed to a 

certain herbicide and those that were not. Therefore: 

 

(a)  the average enzyme level in the fish exposed to the herbicide was the same as for the fish 

not exposed to the herbicide.  
 

(b)  the sample size may have been too small to detect a statistically significant difference. 
 

(c)  the researchers must not be interpreting the results correctly; there should be a significant 

difference. 
 

(d)  the herbicide does not affect the average enzyme level in fish. 

 
10.  The table below is based on records of accidents compiled by a State Highway Safety and 

Motor Vehicles Office. The Office wants to decide if people are less likely to have a fatal 

accident if they are wearing a seatbelt. Which of the following comparisons is most appropriate 

for supporting this conclusion? 

 

 
 

(a)  Compare the ratios 510/412,878 and 1,601/164,128 

(b)  Compare the ratios 510/577,006 and 1,601/577,006 

(c)  Compare the numbers 510 and 1,601 

(d)  Compare the ratios 510/2,111 and 1601/2,111 

 



11.  If you want to estimate the percentage of American adults who want to see the new Star 

Wars movie, why would it be better to have a larger random sample than a smaller one?  
 

(a)  The estimate from a larger sample probably will be closer to the proportion of all American   

adults who want to see the new Star Wars movie than an estimate from a smaller sample. 

(b)  Small samples tend to be biased, while large samples tend to be unbiased. 

(c)  There is less chance that your estimate will be biased by people who answer the wrong way. 

(d)  The standard error is larger with a larger sample. 

 
12. In a survey conducted this October by The Roper Center, 8% of a random sample of 1166 

pet owners planned to dress up a pet for Halloween. A 95% confidence interval based on this 

survey has a margin of error of 1.6%. Therefore we can be 95% confident that  _________ 

____________________________________________________ is in the confidence interval.  
 

(a) the percentage of pets that were dressed up for Halloween 

(b) the percentage of all pet owners who planned to dress up a pet for Halloween 

(c) the percentage of all Americans who planned to dress up a pet for Halloween 

(d) the percentage of the 1166 pet owners who planned to dress up a pet for Halloween 

 
 

Questions 13-15 refer to the following situation:  Several years ago, the mean height of all 

women 20 years of age or older was 63.7 inches. Suppose that a random sample of 45 women 

who are 20 years of age or older today results in a mean height of 64.2 inches. 

 
13.  The appropriate null and alternative hypotheses to test if women are taller today are: 
 

(a)   : 63.7Ho µ =  versus  
1

: 63.7H µ ≠      

(b)   : 64.2Ho µ =  versus  
1

: 64.2H µ >  

(c)   : 63.7Ho µ =  versus  
1

: 63.7H µ >  

(d)   : 63.7Ho µ =  versus  
1

: 63.7H µ <  

 

14.  The p-value for the test came out to be 0.11. This means: 
 

(a)  There is a 0.11 probability of obtaining a sample mean height of 64.2 inches or taller                                

from a population whose mean height is 63.7 inches. 

(b)  There is a 0.11 probability of obtaining a sample mean height of exactly 64.2 inches                                 

from a population whose mean height is 63.7 inches. 

(c)  There is a 0.11 probability of obtaining a sample mean height of 63.7 inches or taller                                

from a population whose mean height is 64.2 inches. 

(d)  There is a 0.11 probability of obtaining a sample mean height of 64.2 inches or shorter                                

from a population whose mean height is 63.7 inches. 



 

15.  Using α = .10 as the level of significance, a proper conclusion for this hypothesis test is: 

 

(a)  Reject the null hypothesis. There is sufficient evidence to conclude that the mean                               

height of women 20 years of age or older is greater today. 

(b)  Reject the null hypothesis. There is not sufficient evidence to conclude that the mean                               

height of women 20 years of age or older is greater today.  

(c)  Do not reject the null hypothesis. There is sufficient evidence to conclude that                               

the mean height of women 20 years of age or older is greater today. 

(d)  Do not reject the null hypothesis. There is not sufficient evidence to conclude that the                               

mean height of women 20 years of age or older is greater today.      

 

 
PART II:  TRUE OR FALSE   Circle the correct response for each question below:   

 

1.   True or False  The correlation coefficient r can never be less than −1.  

 

2.   True or False   Randomization in assigning the experimental units to treatments in 

experiments tends to balance the comparison groups with respect to lurking variables. 

 

3.  True or False  When a simple random sample of size n is drawn from a population, each 

member of the population has an equal chance of being selected in the sample. 

 
4. True or False  When both a 90% confidence interval and a 95% confidence interval are 

computed from the same data, the 95% confidence interval will be narrower. 

 

5.  True or False  A 95% confidence interval for µ  = population mean IQ is (99, 113).  Therefore 

a test of H
0
: µ  = 100 against 100: ≠µaH  at α = 5%  would fail to reject the null 

hypothesis. 

 

6.  True or False  A test of significance answers the following question, “Is the observed effect 

due to bias?” 

 

7.   True or False   The power of a test is the probability of rejecting H0 when it is false. 

 
8.   True or False   The smaller the p-value, the more evidence there is against the null hypothesis. 

 
  



 

PART III: PROBLEMS  Show work for each problem completely and clearly: 

 

 

1.  Here is a stemplot of the test scores of 22 students: 
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(a)  Find the five-number summary. Enter it into the second row of the table below. Use the top 

row to indicate what feature of the data each of the five numbers is. One entry has been made 

for you. 

 

 

 

 

 

 

 

Minimum     

     

 

(b)  Give the interquartile range (IQR) for the data: 

 

 

(c)  Draw a boxplot for the final-exam scores: 

 

   100 

 

     90 

 

     80 

 

     70 

 

     60 

 

     50 



 

2.  What can statistics teachers do to alleviate anxiety in their students?  To explore this 

question, anxiety in two statistics classes was compared.  In one class, the instructor lectured in 

a formal manner, including dressing formally.  In the other, the instructor dressed informally, 

was more personal, used humor, and called on students by their first names.  Anxiety was 

measured using a questionnaire.  Higher scores indicate a greater level of anxiety.  The mean 

anxiety score for students in the formal lecture class was 25.40; in the informal class the mean 

was 20.41.  Indicate whether each boldface number is a parameter (P) or a statistic (S).   

 

 

 

 

 

3.  An experiment is to be performed to compare the effectiveness of two advertisements (Ad 1 

and Ad 2) for the same product. 18 subjects have been chosen to participate in this experiment; 

subjects will be scored based on whether they have a favorable or an unfavorable reaction to 

the advertisement. Use a diagram to outline a completely randomized design in which each 

type of ad will be seen by half of the subjects. Make sure to label your diagram completely. 

 

 

 

 

 

 

 

 

 

 

4.  A student scored 60 on a mathematics test that has a mean of 54 and a standard deviation 

of 3. She scored 80 on a history test with a mean of 75 and a standard deviation of 2.  On which 

test did she perform better relative to the distribution of scores for the test? Justify your 

answer with calculations. 

 

 

 

 

 

 
 

 

 

 
 



5.  The following table lists the ages of the wife and husband for eight married couples: 

 

Couple 1 2 3 4 5 6 7 8 

age of wife 21 25 31 39 41 43 50 61 

age of husband 65 27 28 39 42 39 53 66 

 
The mean age of the wives is 38.9 years, and the mean age of the husbands is 44.9 years. The 

standard deviation for the wives’ ages is 13.1 years, and the standard deviation for the husbands’ 

ages is 15.1 years. The correlation between the two variables is 0.394. 

  

(a) Using the age of the husband as the explanatory variable and the age of the wife as the 

response variable, find the slope of the regression line.  

 

 

 

 

  

(b) Interpret the slope of the regression line. 

 

 

 

 

 

   

(c) Still using the age of the husband as the explanatory variable and the age of the wife as the 

response variable, find the equation of the least-squares regression line.  

 

 

 

 

 

 

   

(d) Use the regression line to predict the age of the wife of a man who is 44 years old.  

  

 

 

 

 

 



 

6.  A professor of a statistics course surveyed her students to see how many of them were 

getting at least 8 hours of sleep per night. Only two of her 30 students were getting at least 8 

hours of sleep per night.  
 

(a) Treating the professor’s class as a random sample of all students at the instructor’s 

university, find a 95% confidence interval for the proportion of the entire student body that is 

getting at least 8 hours of sleep per night. Use the plus four confidence interval.  

 

 

 

 

 

 

 

 

 (b) Write a clear and grammatical sentence that interprets the confidence interval. 

 

 

 

 

 

 

 

7.  Do people who get angry easily tend to have a higher incidence of heart disease?  The data 

below come from a study in which the subjects took the Spielberger Trait Anger Scale test, 

which measures how prone a person is to sudden anger. They were also assessed to see 

whether they had coronary heart disease (CHD). 

   

  Low Anger  Moderate Anger  High Anger  

CHD  53  110  27  

No CHD  3057  4621  606 

  

(a)  What proportion of the people without CHD were classified as having moderate anger?  

  

 

 

 

(b)  What proportion of the people that were classified as having high anger had CHD? 

 

  

 

 



8.  A 2012 Gallup poll asked a random sample of 120 American adults whether they thought the 

news media exaggerate the seriousness of global warming. The proportion who responded 

“No” was 59.2%.  Is this good evidence that majority (more than half) of American adults do not 

believe the news media exaggerate the seriousness of the global warming?  

 

(a) Set up appropriate null and alternative hypotheses to answer the above question.  

 

 

 

 

 

 

 

(b) Calculate the value of the test statistic. 

 

 

 

 

 

 

 

 

 

(c) Determine the p-value of the test. 

 

 

 

 

 

 

(d) Is the data significant at the 5% level (� = 0.05)? Explain why or why not. 

 

 

 

 

 

 

(e) State your conclusion in the context of the question above. 

 

 

 

 

 

 



 

9.  75 healthy men were randomly assigned to one on the two groups: about half were given 

alcohol to drink (0.85 grams of per kilogram of body weight); the rest drank a placebo.  

Participants were then given 30 minutes to read up to 36 pages of a book.  Every three to four 

minutes participants were prompted to indicate whether they were “zoning out” (losing 

concentration on what they were reading).  The number of times participants indicated they 

were “zoning out” was recorded for each subject.  The following table summarizes data on the 

number of episodes of zoning out. 

 
 

Group n 
Mean number of  

times “zoning out” 
Standard deviation  

Alcohol 40 2.24 0.40 

Placebo 35 1.44 0.24 

 

 
(a)  Give the number of degrees of freedom for the conservative (non-software) option for 

using a two-sample t procedure: 

 

 

 

 

(b)  Assume that the conditions for inference are satisfied and determine a 90% confidence 

interval for the difference in population means when alcohol is administered versus when   

it is not, using the degrees of freedom from your answer to part (a).  
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�̂ =   number of successes in the sample#  

  

�5 =   number of successes in the sample + 2# + 4  


