
Math 227 Final Review 

Show work on separate paper. 

Summary of Hypothesis Testing 

 single population proportion: 1 proportion  z-test 

 comparison of two population proportions: 2 proportion z-test 

 single population mean when population standard deviation is known (rarely): 1 sample z-test 

(not on exam) 

 single population mean (population SD unknown): 1 sample t-test 

 comparison of two population means: 2 sample t-test 

 comparison of two population means when the data is paired (ex. before/after): paired t-test  

 comparison of two categorical variables: Chi-square test 

 comparison of means of multiple groups: ANOVA f-statistic 

 

1. A.) Which test is appropriate for the following examples (One-Proportion Z-Test, Two-Proportion Z-

Test, One Sample t-Test, Two-Sample t-Test, Paired t-Test, Chi-Square Test, or ANOVA Test)?  

     B.) Give an appropriate null hypothesis and alternative hypothesis for each. Do not actually carry out 

the test. 

a. Fifty males and fifty females participated in a study where they were asked the following 

question, “Who would be a better president: a democrat or a republican”? 

b. The ages at marriage for brides and grooms are obtained from a randomly selected group of 

marriage licenses. You want to determine whether the mean age for grooms is significantly 

higher than the mean age for their brides. 

c. In 2003, a study determined that the average number of hours per week Americans worked was 

45.2 hours. A researcher believes that it is higher and conducts a survey (in 2014) in which she 

finds the average to be 46.7 hours. 

d. The cancer rates for randomly selected people in a city with contaminated soil were obtained. 

The researcher wants to find out whether the cancer rates for this city are significantly higher 

than the populations’ cancer rates. 

e. An attorney believes that more than 13% of all witnesses lie when testifying and conducts a 

study to investigate. 

f. The National Sleep Foundation randomly sampled adults about their sleep habits. They were 

interested to see if there was a difference in snoring rates between two age groups (less than 30 

and over 30). The found that 48 out of 184 peoples snored in the younger age group (less than 

30 years old) and 318 out of 811 snored in the older age group (over 30 years old).  

g. The heart rate for a random sample of coffee drinkers before and fifteen minutes after they 

drink coffee are recorded. A hypothesis test is conducted to test whether coffee increases heart 

rates. 

h. Four new hybrid engines are developed and tested to see which engines have a higher mean 

MPG (miles per gallon). Do the mean MPG’s differ for the four groups?  



i. College students conducted a survey as part of a statistics project to determine if younger adults 

were more likely to have tattoos.   The people surveyed were assigned to the younger group if 

they were 18-29 years old and the older group if they were 30-50 years old.  

j. The number of hours per week of television viewing for random samples of fifth grade boys and 

fifth grade girls were obtained. A hypothesis test is performed to determine whether the mean 

hours of television viewing are different for boys and girls. 

k. A statistician want to see if there is a relationship between age and favorite type of music.  

l. A researcher was interested to see if there was a difference in toy preference among breeds. A 

group of 25 German shepherd dogs and 25 miniature poodles were studied to see which type of 

toy was preferred. Four different types of toys were set in a row on the floor. The researcher 

recorded the toy that the dog first touched. 

m. A children’s raincoat manufacturer wants to know whether customers prefer any specific color 

over other colors in children’s raincoats (red, blue, green, yellow).  

  

2. For each example stated, indicate whether the data is categorical or quantitative. 

a. temperature    b. birth month    c. foot length     d. telephone number       e. favorite fruit 

3. The following data set shows the quiz raw scores (out of 20 points) for 11 students in a biology 
class. 

 

Scores 1 12 14 15 15 16 16 16 17 18 
 

19 

 

a) Find the quartiles 1Q
, 2Q

(median) and 3Q
.   

b) Find the Interquartile Range (IQR). Interpret the meaning in context. 
4. i) Find the mean for problem 3.  

ii) The standard deviation is found to be 4.9.  Interpret the meaning of the mean and standard 
deviation in context. 
 

5. The following table shows the results of the Math 075 survey conducted in the fall 2014. It 

compares hair color and gender. Compute the following probabilities. Include the fraction and 

percent for the following. Round percentages to the nearest tenth.  

 RED BROWN BLONDE BLACK OTHER TOTAL 

MALE 3 99 22 72 5 201 

FEMALE 3 184 57 40 2 286 

TOTAL 6 283 79 112 7 487 

a) What percent of the red hair students are female? 
b) What percent of the students were male or red? 
c) What percent of students were female and blonde? 
d) Given that a student is male, what is the probability that the student had brown hair? 

6.  At a large company, the employees were surveyed and classified according to their level of 

education and whether they smoked.  The data are shown in the table.  Compute the following 

probabilities. Include the fraction and percent for the following. Round percentages to the 

nearest tenth. 



 

 Dropped out of 
high school 

Completed high 
school only 

College graduate      Totals 

Smoke 8 15 24 47 

Do not smoke 10 6 31 47 

Totals 18 21 55 94 

 
a. What percent of high school dropouts smoked? 
b. What percent of high school graduates smoked? 
c. What percent of college graduates smoked? 
d. Based on these percentages alone, does there appear to be a significant difference among the 
three education levels? 

7. A. Find a 95% confidence interval for the college graduate population proportion who answered 

yes to smoking. 
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B. Interpret the meaning of this confidence interval. 
C. If you were to find the 68% CI, would it be wider or narrower than the 95% CI? 

8. A. Find a 95% CI for the high school graduate population proportion who answered yes to 
smoking. 
B. Find a 95% CI for the drop out graduate population proportion who answered yes to smoking. 
C. Based on the CI’s alone, does there appear to be a difference among the three education levels? 
(Draw a diagram to support your answer.) 

9. Using the Statcrunch output below, conduct a hypothesis test to determine whether there is an 
association between education and smoking. Assume the conditions have been met for all 
hypothesis tests. 
a. Using a 0.05 significance level. 
b. Using a 0.10 significance level. 

 
 
c. Do any of the above support the same conclusion from the 95% confidence interval? 

 

          



10. A. Using the Statcrunch output below, conduct a hypothesis test to determine whether the 
proportion of high school smokers is different than the proportion of college smokers using a 5% 
and 1% significance level. 
B. Does this support your conclusion in problem 6D and 8B? 

 

 

11. A. Conduct a hypothesis test to determine whether the proportion of drop out smokers is 
different than the proportion of college smokers using a 5% significance level.  
B. Does this support your conclusion in problem 8? 

 
 

 

 
12. Given the following distribution of the heights of black cherry trees, answer the following: 

:questions. 

 

 

 

 

 

 

 

13. The graph shows the final exam scores of students in a Psychology class. The mean was 79 with 

a standard deviation of 5.7.  

a. Find the typical range (1 SD) and the unusual range ( 2 SD). 

b. Jimmy scored 66% and Jake scored 99%. Were any of these scores unusual for the class? 

 

a) What is the x-axis measuring? 

b) What is the y-axis measuring? 

c) How many cherry trees are measured in this sample? 

d)  How many trees are less than 70 feet tall? 

e) Approximately how many trees are between 65 to 75 feet in height? 

f) How many trees are at least 80 feet tall? 

g) What percentage of trees are at least 80 feet tall? 



c. Find the z-score for a score of 60%. According to this z-score, would this test result be 

considered unusual? 
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14. A. Identify the following research study as observational or experimental. Explain why.  

 

Harbor Toothpaste Company wants to investigate a new ingredient in their toothpaste that they 

believe drastically reduces plaque. They hire a large dentist group. Half of the patients are to use 

the new toothpaste and the other half are instructed to use the company’s current brand. After 

six months the dentists recheck the patients’ level of plaque. 

 

B. What might be a lurking (confounding) variable? 

 

C. A linear association is found between the number of days the patient used the new 

toothpaste and the level of plaque. Can it be concluded that the new toothpaste caused the 

level of plaque to decrease? 



15. The boxplots show the ages of people involved in accidents according to their role in the 

accident. 

 

 

 

16. Answer the following for problem 15: 

 

a. Which role hade the most variablilty? 

b. What was the typical age for the pedestrian? 

c. Between which two typical ages was the pedestrian? 

d. What is the shape of the passenger role? 

e. Comment on any outliers. 

17. How do you determine the best measure of center (mean or median) and spread (SD or IQR) for 

quantitative data? 

18. In general, name three important conditions that must be satisfied when performing hypothesis 

tests. 

19. We looked at 40 randomly selected men to analyze the relationship between the weight of a 

man and his BMI (Body Mass Index).  Computer technology gives the following results.   

a) Which role involved the youngest person, and 
what is the age?  

b) Which role involved the person with the 
lowest median age, and what is the age?  

c) Which role involved the smallest range of age, 
and what is it?  

d) Which role involved the largest IQR of age, and 
what is it? 

e) Which role has the most symmetric 
distribution? Explain. 

f) Which role has the most skewed distribution? 
Explain. 

g) 50% of cyclists involved in accidents were 
above what age? 

h) What percent of pedestrians involved in 
accidents were younger than 65 years old? 

 

 

 



240220200180160140120

34

32

30

28

26

24

22

20

WT

B
M

I
Scatterplot of BMI vs WT

 

a. What does the scatterplot tell us about the relationship between the weight of a man and his 
Body Mass Index? 

 b. What is the explanatory variable? 
 c. What is the response variable? 
 d. Interpret the slope and y-intercept in context to the problem. 
 e. A trainer said that if a man is heavy, it will cause him to have a large 
               BMI.  Is this a valid this statement? 
 f. What is the r value and what does it tell us? 
 g. Are there any other lurking variables that might influence BMI besides weight?   

h. The SE (standard error) is 2.1. Interpret the meaning in context to this problem.  
 i. Use the regression line to predict the BMI of a man that weighs  
                220 pounds, if applicable. 
 j. Use the regression line to predict the BMI of a man that is weighs 100 
                 pounds, if applicable. 
              k. Based on the statistical data provided, would you feel confident in using the regression                      
 equation to make predictions? In other words, is there evidence to show that weight and BMI  
 are associated? 

20. Review all previous exams. You are responsible for any topics that appeared on the exams.  

 

 

Correlation of WT and BMI = 0.800 

 

The regression equation is   

BMI = 8.02 + 0.104 WT 
 

 

 


