
STATISTICS:  Sample Test 4 
 

NOTE:  While the types of questions on the actual test will be similar to these, 
there may be more problems of each type than you see here. 
 

 
1. The goal of a hypothesis test is to see if results are significant.  What does the word significant mean 

in statistics? 
 
 
 
2. Explain in words what it means to say the “level of significance” is 5% (or .05). 
 
 
 
 
____________3. What variable is normally used to stand for level of significance? 
 
____________4. If you were doing important scientific research, which level of significance would be 

most appropriate? 
 A. .01   B. .05   C. .10 
 

5. Explain how you can tell, when doing a z, t, or X2 test, whether the result is significant or not. 

 
 
 
 

State the hypotheses you would use for this significance test. 
(You do not actually have to perform the test.) 
 

6. Each serving of Sugar-Os cereal is supposed to provide 1250mg of riboflavin.  In a sample of 12 bowls 
of cereal, an average of 1107mg was found, with a standard deviation of 71mg.  According to this 
information, does Sugar-Os have significantly less riboflavin than claimed? 

 

H1  =__________________________________________ 
____________________________________________ 
H0  =__________________________________________ 

 
 
 
 
 
 
 
 



Perform the following hypothesis tests. 
 
According to the U.S. Census Bureau, the average American man marries at age 28.  The standard deviation 
for marrying age is 3.3 years.  A clerk at the courthouse keeps track of the data for people applying for 
marriage licenses.  After she issues thirty licenses, she finds that the average age of men in those couples is 
25.7 years.  Is this significantly younger than the national average?  (Do a 1-sample z-test, at the 10% level of 
significance.) 
 
____________7. What is the p-value? 
 
____________8. YES or NO:  Is the age of marriage in this county significantly younger than the national 

average? 
 

 
A study at Indiana University looked at whether toy dolls present girls with an unhealthy body image.  
According to medical records, the average waist size for adult women in America is 27.5 inches.  The study 
looked at 20 toy dolls and found that if the dolls were blown up to the size of actual women they would have 
waists that averaged 17.0 inches, with a standard deviation of 2.9 inches.  Do a 1-sample t-test at the 1% level 
of significance to see if the dolls really do have significantly smaller waists than real women. 
 
9. Complete this blank screen: 

 

10. Why is “<” selected on the next to last line of 
this input? 

 
 
 
 
 
 
____________11. YES or NO:  Do dolls have  
    significantly smaller waists 
    than real women? 

 

 
On Iron Chef, different judges rate dishes prepared by celebrity chefs.  Each judge can give a total of up to 20 
points.  Suppose the 3 judges give an average rating of 17.3 to one chef’s food, with a standard deviation of 
2.6.  The same 3 judges give an average rating of 17.7 to a second chef’s food, with a standard deviation of 
4.3.  Did the judges rate the first chef significantly lower than the second?  Do a 2-sample t-test  at the 5% 
level of significant. 
 
12. Find the value of these variables: 
 
�̅�1 = _______________ 𝑆𝑥1= _______________ 𝑛1= _______________ 
 
�̅�2 = _______________ 𝑆𝑥2= _______________ 𝑛2= _______________ 
 
____________13. On the line that says 𝜇1:, should you write “≠ 𝜇2”, “< 𝜇2”, or “> 𝜇2”? 
 
____________14. On the “Pooled” line, should you choose “No” or “Yes”? 



____________15. What is the p-value? 
 
____________16. YES or NO:  YES or NO:  Did the judges give significantly different ratings to the two 

chefs? 
 

 
In a sample of 750 students at a suburban Texas high school, 548 of them (73%) said they drank alcohol 
“frequently”.  In a similar survey at a rural high school in Idaho, only 39 out of 72 students (54%) said they 
drank frequently.    Do a 2-proportion z-test to see if the proportion of students who drink frequently is higher 
in Texas than in Idaho.  Use α = 5%. 

 
17. Fill out the screen shot with the appropriate information for  
 your calculator. 
 
____________18. What is the p-value? 
 
____________19. YES or NO:  Is the rate of percentage of 

high school students who drink frequently 
significantly higher in suburban Texas than 
in rural Idaho? 

 
 

 
While professional football players earn large amounts of money, their careers as pro players are quite short.  
Sports Illustrated  reported in 1990 that the average career length in professional football is 4.3 years.  A 
recent survey of 40 NFL players found that the average career was 5.2 years.  The standard deviation for 
football careers is 2.3 years.   Do a 1-sample z-test  to see if this is sufficient to show that the average NFL 
career is now longer than it was in 1990?  Use the 10% level of significance. 
 
____________20. What is the p-value? 
 
____________21. YES or NO:  Is the result significant? 
 

 
According to American Express, the average American has traveled to 8.4 states.  WGN-TV felt this 
information was wrong.  They did a survey of 22 Chicago area residents and found that they had traveled to an 
average of 6.5 states.  Suppose the standard deviation for this problem was 1.1. Do a 1-sample t-test to see if 
people in Chicago have traveled to fewer states than people nationwide.  Use the 10% level of significance. 
 
____________22. What is the p-value? 
 
____________23. YES or NO:  Is the result significant? 
 

 
 
 
 
 
 
 
 
 



A publisher claims their new grammar textbook is better than the competition.  To test this, they did an 
experiment in a high school.  Half of the sophomore English classes (a total of 26 students) were taught using 
an old grammar book, while the other half (a total of 27 students) used the new book. At the end of the year, all 
the students were given a standardized test on grammar.  The students using the old book had an average 
score of 42, with a standard deviation of 7, while the students using the new book had an average score of 50, 

with a standard deviation of 11. Do a 2-sample t-test, using  = .10 to see if the old book has significantly 
lower scores than the new book? 
 
____________24. What is the p-value? 
 
____________25. YES or NO:   Is this a significant result? 
 

 
26. What does the term correlation mean in statistics? 
 
 
 
 
 
_______________27.  TRUE or FALSE:  When there is a correlation between two things, it means the first 

thing causes the second. 
 

 

Would each of these things most likely be: 
 + … a positive correlation 
 — … a negative correlation 
 0 … no correlation 
 
____________28. how hard a person exercises and their pulse rate immediately following the exercise  
 
____________29. a person’s income and the number of years until their retirement 
 
____________30. the date of the month and the amount of rain that falls on that date 
 
____________31. how many children a couple has and the amount of their weekly grocery bill 
 
____________32. the population of a city and the number of movie theaters in the city 
 
____________33. the number of files stored on a computer hard drive and the speed at which the 

computer operates 
 
 
 
 
 
 
 
 
 
 
 
 
 



For each scatterplot, tell which value of “r” best describes the distribution. 
 
 
____________34. 

 

____________35. 

 

  
 
____________36. 

 

 
____________37.  

 

  
 
____________38. 

 

 
____________39. 

 

  
 
 
 



 
A sample of people were asked their annual income 
and the number of years of education they had.  The 
results are shown at right. 
 
You will do an r-test to see if there is a significant 
correlation between income and years of education.  
Use α = .05. 
 
____________40. What is “n” for this problem? 
 
____________41. Use the r-table to find a critical 

value of “r”. 
 
____________42. Use the linear regression 

feature on your calculator to 
calculate a test value of “r”. 

Income (thousands of 
$) 

Education (years) 

125 19 

100 20 

40 16 

35 16 

41 18 

29 12 

35 14 

20 10 

24 12 

50 16 

60 17 

36 12 

22 14 

18 9 

40 16 
 

____________43. YES or NO:  Is there a significant relationship between income and education? 
 
____________44. Find the coefficient of determination—the percentage of relationship between income 

and education. 
 

 

There is a negative correlation between the weight of a car and the fuel economy that car gets.  The correlation 
coefficient for this relationship is approximately r = -.6 
 
____________45. What is the coefficient of determination, the percentage of variation in fuel economy that 

can be predicted from the weight of a car? 
 
____________46. What amount of the variation in fuel economy is due to other factors besides the weight 

of the car? 



 

A study found a positive correlation between the length of time college students had 
been at a party where alcohol was served and the amount of alcohol those students 
consumed.  In the study the coefficient of determination was found to be .49. 
 
____________47. Use the information above to find “r”. 
 

 

An analysis of all the players on a professional baseball team found that there was a 
positive correlation between the number of home runs players hit and the number of 
times they struck out.  The regression equation was �̂� = 0.9�̂� + 10.5, where 𝑥  is the 
number of home runs a player hit and �̂�  is the number of times he struck out. 
 
_______________48. Early in the season a player hits 2 home runs.  According to this formula, 

approximately how many times can he be expected to have struck out? 
 
_______________49. In a given week, a team accumulates 15 home runs.  According to the formula, 

approximately how many strike outs will the team have accumulated in the same 
week? 

 
_______________50. Part way through the season, one player had struck out 25 times.  According to 

the formula, how many home runs would that player have hit? 
 

 

Andrew High School was a small school in eastern Iowa that recently closed.  At the 
time they closed, this was the male/female distribution for the various classes at 
Andrew: 

 Boys Girls  

Freshmen 13 8 21 

Sophomores 12 14 26 

Juniors 11 11 22 

Seniors 9 12 21 

 45 45 90 

 

Use  α = .05 to do a matrix X2 test. 
 
__________ X __________51. What are the dimensions of the matrix you will enter? 
 
____________52. What is the calculated p-value?  
 
____________53. YES or NO:  Is the distribution of boys and girls significantly different among the different 

classes? 
 
 
 
 
 
 
 
 



The University of Michigan School of Medicine conducted a study to compare various 
treatments for heart attack patients.  After each type of treatment they kept track of 
whether patients either died or suffered another heart attack over a five-year period.  
The results were: 

 

Do a matrix X2-test to see if there is a significant difference in the two treatments. 
 
____________54. What is the calculated p-value for this test? 
 
____________55. YES or NO:  Is this test significant at the 10% level of significance? 
 
____________56. YES or NO:  Is this test significant at the 5% level of significance? 
 
____________57. YES or NO:  Is this test significant at the 1% level of significance? 

 
____________58. Given the nature of this experiment, which of these levels of significance would probably 

be most appropriate? 
A. .10 or 10% 
B. .05 or 5% 
C. .01 or 1% 

 

 

A restaurant chain caters primarily to travelers.  They have a total of 200 locations in 
every region of the country.  The following table described the percent of travelers who 
vacation in each region of the country and the number of restaurants the chain has in 
each region: 

 # of restaurants % of all travelers 

Northeast 50 15% 

Southeast 75 35% 

Midwest 25 7% 

Northwest 20 13% 

Southwest 30 30% 

Answer the questions on the next page about doing a categorical (GOF) X2 test at the 
.10 level of significance to see whether the distribution of restaurants is significantly 
different from what would be expected, based on travel to the different regions. 
 
 
 
 



59. If you did a categorical (GOF) test for this problem, tell what the numbers you would put into L2 (the 
expected values) would be 

L1 L2 

50     

75  

25  

20  

30  

 
____________60.  How many degrees of freedom are there for this 

test? 
 
____________61. In this problem the p-value is p = 7.97 x 10-8.  YES or 

NO:  Is this a significant result? 

 
 

 
____________62. Suppose you asked 75 people to name their favorite sport.  They could choose between 

10 sports:  baseball, basketball, football, tennis, golf, track, swimming, wrestling, 
gymnastics, and jai-alai.  How many degrees of freedom would there be if you did a 
categorical X2 test for this problem? 

 

 

Explain what each of these tests is used to do. 
 
63. Spearman’s r 
 
 
64. Runs test 
 
 
65. Standard Deviation X2 
 
 
We briefly discussed six other topics that are often covered in statistics: 

 sign test  

 non-linear regression 

 multiple regression analysis 

 calculus-based statistics 

 analysis of variance 

 high power tests 
 
Choose two of these, and briefly explain what it involves. 
 
66.  
 
 
67. 
 
 



Tell which test would be most appropriate for each of these problems. 
 
__________68. A cable TV network needs to show its advertisers that its ratings are significantly higher 

than they were last year.  They compute the mean and standard deviation for the ratings 
from the 2016-17 season and the 2017-18 season. 

    A. (1-sample) t-test  C. 2-proportion z-test 
B. 2-sample t-test  D. matrix X2-test 

 
__________69. The United Nations has compiled life expectancy data from the entire world.  Among 

other things, they know the mean and standard deviation for age at death among people 

all over the world.  Professor Gttfreib believes that Danish people live longer than 
people in other countries do.  He wants to compare the average age of death in 
Denmark with the U.N. statistics. 

  A. (1-sample) z-test  C. (1-sample) t-test 
  B. 1-proportion z-test  D. Correlation r-test 
 
__________70. The Insurance Institute of America has data that show that the further a driver lives from 

work, the more likely he or she is to have an accident.  They have tested to show that as 
the distance from work increases, so does the likelihood of accidents. 

    A. 1-proportion z-test  C. (1-sample) t-test 
    B. Correlation r-test  D. Matrix X2-test 
 
__________71. The American Medical Association did a study on junk food and depression.  They had 

people record how many times they ate junk food per week, and then they gave each 
subject a test to see how susceptible to depression they were.  They found that as 
consumption of junk food increases, people become slightly less likely to be depressed. 

A. 2-proportion z-test  C. Sign test 
B. correlation r-test  D. 2-sample t-test 

 
__________72. The Los Angeles Metropolitan Transit Authority recently released the results of a study on 

rail ridership in southern California.  They found that in 2016 about 58% of all L.A. 
commuters rode the MTA’s subway and light-rail lines.  In 2017 (after the subway had 
been extended to Hollywood and the San Fernando Valley), 10% of all LA commuters 
had taken the train.  Is the percentage for 2017 significantly higher than it was in 2016? 

A. 2-proportion z-test  C. categorical (GOF) X2-test 
B. 1-proportion z-test  D. 2-sample t-test 

 
__________73. A union officer believes that factory workers in Spencer are paid less than workers 

elsewhere.  He finds data from the U.S. Bureau of Labor Statistics giving the average 
hourly pay and the standard deviation for all factory workers in America.  He then takes 
a sample of 43 factory workers in Spencer and compares the local average to the 
national average. 

    A. (1-sample) t-test  C. (1-sample) z-test 
    B. 2-sample t-test  D. 1-proportion z-test 
 
__________74. For their Stats project, a group compared the movies shown on HBO and Showtime.  

They found out how many G, PG, R, and adult movies were shown on each network 
over the course of a month.  Then they organized the data into a table, and they tested 
to see whether the distribution was different on HBO than it was on Showtime. 

    A. Categorical (GOF) X2 test C. 2-proportion z-test 
    B. Matrix X2 test   D. 2-sample t-test 
 



__________75. Iowa City has two public high schools:  City High and West High.  The administrators at 
West feel their school has a reputation for having smarter students.  To see if this is true, 
you find the average and the standard deviation for the ITED scores at both City and 
West High. 

  A. 2-sample t-test  C. Correlation r-test 
  B. 2-proportion z-test  D. Categorical (GOF) X2-test 
 
__________76. The Connecticut Department of Transportation reports that women are more likely to 

carpool than men.  They compared the percentage of women commuters who carpooled 
with the percentage of men who carpooled. 

    A. 2-saple t-test   C. 1-proportion z-test 
B. Categorical (GOF) X2-test D. 2-proportion z-test 

 

 
77.  SHORT ANSWER:  Consider the project you did for this class.  Briefly answer these questions. 
 

a. What question did you attempt to answer? 
 
 

b. How did you go about gathering data? 
 
 

c. What test(s) did you perform on your data? 
 
 

d. Were the results of the project significant? 
 
 

e. What problems did you encounter that may have affected your results? 
 
 

 


