
 

 

Math Analysis A Final Exam Review Units 1 & 4 

1. A study funded by the National Center for Complementary and Alternative Medicine explored whether 

weekly massages were helpful in reducing low-back pain (LBP). Study participants were assigned to one 

of three groups: structural massage, relaxation massage, or usual care. After 52 weeks, study participants 

were asked whether their low-back pain had improved. The answers to this question are summarized in 

the graphs below. 

 Use the graphs to answer the following questions. For each question, tell which graph most easily can 

be used to determine the answer. 

 

a.  Did each of the three treatment 

groups have the same number of 

subjects? 

 

No, the three treatment groups had 

different numbers of subjects. 

This can be seen most easily by 

looking at the stacked bar graph 

(frequency on the vertical axis) 

and noting that all three bars 

have different heights. 

 

 

 

b. Approximately how many 

subjects in the structural massage 

treatment group reported that 

their low-back pain had 

improved? 

 

 

Looking at the grouped bar graph 

(frequency on the vertical axis), 

approximately 35 subjects in the 

Structural Massage treatment 

group reported that their low-

back pain had improved. 

 

 

c. Which treatment group had the 

greatest number of subjects 

report that their pain had not 

improved? 

 

The Structural Massage treatment 

group had the greatest number of 

subjects report that their 

pain had not improved. This is 

most easily seen from the 

grouped bar graph (frequency on 

the vertical axis). 

 

 

 

d.  Which treatment appears to have been the most effective? Explain your reasoning. The 

Relaxation Massage treatment seems to have been the most effective. That treatment had the 

greatest percentage of subjects report that their pain had improved. This is most easily seen by 

considering the stacked bar graph (percentage on the vertical axis). 



 

 

2. A group of Scottish researchers were interested in whether parents who have a child die before his or her 

first birthday are more likely than other parents to die within fifteen years of the birth of the child. In this 

study, bereaved parents were those parents who had a child die before his or her first birthday. Other 

parents were classified as non-bereaved parents. In the study, there were 50,132 non-bereaved parents and 

738 bereaved parents. Fifteen of the bereaved parents died within fifteen years of their child being born 

and 482 of the non-bereaved parents died in that same time period. 

 

a. Summarize the information from this study in the table below. 

 

 Bereaved Parents Non-Bereaved Parents 

Died Within Fifteen Years 15 482 

Did Not Die Within Fifteen Years 723 49,650 

Total 738 50,132 

 

b. What was the absolute risk of death within fifteen years for the bereaved parents? 

 
15

738
≈ 0.02 

 

c. What was the absolute risk of death within fifteen years for the non-bereaved parents? 

 
482

50,132
≈ 0.01 

 

d. What was the relative risk of death within fifteen years for these two groups of parents? Write a 

sentence that describes what this value means. 
15
738
482

50,132

≈ 2.11 

This means that bereaved parents are approximately twice as likely as non-bereaved parents to die within 15 years of the birth of 

their child. 

3.  Bisphosphonates are a class of drugs that prevent the loss of bone mass. A recent study suggests that they also seem to provide 

protection against endometrial cancer. The table below summarizes the data from this study. 

 

 Bisphosphonate Use No Bisphosphonate Use 

Endometrial Cancer 19 193 

No Endometrial Cancer 47 152 

Total 66 345 

 

 

a. Suppose that a newspaper article about this study had the following headline: “Bisphosphonate use 

reduces endometrial cancer by 27%.” Show how this number was calculated. 

 
193

345
−
19

66
≈ 0.27 

 

b. Explain what the number in the headline means.      The difference in the percentage of Bisphosphonate users 

and the percentage of non-bisphosphonate users who got endometrial cancer is approximately 27 percentage 

points. 



 

 

 

4. It is common for businesses to run diversity training for their employees. One recent research study 

examined whether people thought the race and gender of the person delivering the training would be 

related to the effectiveness of the training. In this study, 124 undergraduates were asked to give their 

reactions to the file of a person being considered for a position as a diversity trainer. Each subject was 

asked to read and comment on one of four different files. The only thing that differed from one file to the 

next was the picture of the potential employee. One quarter of the subjects were randomly assigned to 

read a file that contained a picture of a White female, another quarter read one containing a picture of a 

White male, another quarter read one containing a picture of a Black female, and the last quarter read one 

that contained a picture of a Black male. 

 After reading the file, each subject completed a questionnaire that measured their reactions to the 

candidate. The results of the research suggested that trainer race does influence effectiveness perceptions 

with Black trainers being perceived as more effective diversity trainers than White trainers. The research 

also found that men and women were rated similarly as diversity trainers. 

 

a. Who are the subjects in this study? 

 

124 undergraduates 

 

 

 

b. What were the treatments in this study? 

 

The treatment was which picture was included in the file: Black male, Black female, White male, White female. 

 

 

c. What was the response variable? 

 

The reaction to the candidate, as measured by the questionnaire. 

 

 

 

d. Does this study have the three characteristics of a well-designed study? 

 

The treatments were randomly assigned to subjects, there were 31 subjects per group, and there were 

four different treatment groups. The number of subjects per treatment may not be large enough. It 

was large enough to detect a difference between Blacks and Whites, but perhaps not large enough to 

detect a difference between males and females. 

 

 

e. Do you think the study was single blind? Explain? 

 

No, subjects knew exactly how they were being “treated.” However, while the subjects did know what photo they looked at, 

they may not have known what the point of the experiment was. 

 

  



 

 

5. The bar graphs below show how students in the state of Michigan scored on the 2007 and 2011 Michigan Merit Exam 

in mathematics. 

 

 
 

a.  Are these two sets of scores homogeneous? Explain your reasoning. 

 

  These scores are not homogeneous. A greater percentage of students scored at the Advanced level in 2011 

than in 2007, and a smaller percentage of students scored at the Not Proficient level in 2011 than in 2007. 

 

 

 

b. In 2011, there were 107,293 students who completed the Michigan Merit Exam in mathematics. The 

table below gives the number of students who scored in each performance level in 2011. Suppose you 

took a random sample of 1,000 students from those who completed the exam in 2011. What is the 

expected number of students in each performance level? Place your answers in the table below. Show 

your work or explain your reasoning. 

 

2011 Michigan Merit Exam in Mathematics 

 

 
Number of Students 

in 2011 
Expected Number of Students in Random 

Sample of 1,000 Students 

Advanced 13,948 
13,948

107,293
∙ 1,000 ≈ 130 

Proficient 41,844 
41,844

107,293
∙ 1,000 ≈ 390 

Partially Proficient 16,094 
16,094

107,293
∙ 1,000 ≈ 150 

Not Proficient 35,407 
35,407

107,293
∙ 1,000 ≈ 330 

Total 107,293 1,000 

 



 

 

6. As part of a project on healthy eating habits, Tyrek surveyed a random sample of boys and girls at Riley 

High School. The table below contains the marginal totals from his survey. Fill in the table so that the 

samples of boys and girls are homogeneous. Show your calculations for each value. Round your 

answers to the nearest tenth. 

 

 Boys Girls Total 

No 
275

790
∙ 440 ≈ 153.2 

275

790
∙ 350 ≈ 121.8 275 

Yes 
515

790
∙ 440 ≈ 286.8 

515

790
∙ 350 ≈ 228.2 515 

Total 440 350 790 

 

7. Another question on Tyrek’s survey asked students if they had eaten fruit during the last week. Tyrek 

wondered if there was statistically significant evidence that the proportions of all boys and all girls at 

his school who had eaten fruit during the past week were different. Below are tables of observed 

frequencies and expected frequencies for this question. 

 

Did you eat fruit in the last week?  

Observed Frequencies  Expected Frequencies 

         

 Boys Girls Total   Boys Girls Total 

No 70 38 108  No 60.2 47.8 108 

Yes 370 312 682  Yes 379.8 302.2 682 

Total 440 350 790  Total 440 350 790 

 

a. Show how the 47.8 in the expected frequency table was computed. Then, write a sentence about what 

it means. 

 
108

790
∙ 350 ≈ 47.8; If there were no difference in the proportions of boys and girls who did not eat fruit in 

the last week, then our best estimate of the proportion of girls who did not eat fruit is 
108

790
. Thus, the 

expected number of girls who did not eat fruit in the last week would be 
108

790
∙ 350, or about 47.8. 

 

 

 

b. What is the 
2  value?  

(70−60.2)2

60.2
+

(38−47.8)2

47.8
+

(370−379.8)2

379.8
+

(312−302.2)2

302.2
≈ 4.2 

 

c. What is the p-value? p-value: 0.04 

 

d. Write a conclusion, in plain English, about the p-value in context of this problem. 

 

The null hypothesis is: proportion of boys eating fruit equals the proportion of girls eating fruit.  With a p-

value of 0.04 is less than   of 0.05, it is Statistically Significant.  I reject the null hypothesis, the data 

suggests that there is a difference in the proportion of boys and girls eating fruit. 

 
 



 

 

8. Random samples of students were asked how many minutes they had exercised during the past 

three days. The results of surveys from two different schools are given below. 

 

Mission High School  Sunset High School 

         

 
9th- 

Graders 
12th- 

Graders 
Total   

9th- 
Graders 

12th- 
Graders 

Total 

Less Than 
1 Hour 

35 45 80  
Less Than 
1 Hour 

10 12 22 

1–2 Hours 45 20 65  1–2 Hours 20 19 39 

More Than 
2 Hours 

20 35 55  
More Than 
2 Hours 

70 69 139 

Total 100 100 200  Total 100 100 200 

b. What is the 
2  value of each school? 

 

Mission:  14.96     Sunset:  0.235 

 

 

c. What is the p-value of each school? 

 

Mission:  5.65x10-4    Sunset:  0.898 

 

 

d. Write a conclusion, in plain English, about the p-value in context of this problem. 

 

Mission: With a p-value of 5.65x10-4 is lower than   of 0.05, it is Statistically Significant.  I reject 

the null hypothesis, the data suggests that there is a difference in the proportion of 9th graders and 

12th graders exercising. 

 

 

 Sunset: With a p-value of 0.898 which is greater than   of 0.05, I fail to reject the null hypothesis.  

The data does not suggest that there is any difference in the proportion of 9th graders and 12th 

graders exercising. 

 

9. A jar contains 10 purple marbles and 2 red marbles.  If two marbles are chosen at random, one at a 

time with no replacement, what is the probability that 2 purple marbles are chosen? 

 

  10 9 90 15

12 11 132 22
    

 

10. A bag contains 6 cherry, 8 strawberry, and 9 grape flavored candies.  What is the probability of 

selecting a cherry or grape flavored candy? 

  
6 9 15

6 8 9 23




 
  

 

11. A standard 6-sided number cube is tossed, find the probability that it is odd or it is greater than 3. 
 

3 3 1 5

6 6 6 6
     



 

 

12. A school library classifies its books as hardback or paperback, fiction or nonfiction, and illustrated or 

nonillustrated. Use the table at the right for Exercises 1-3. 

 

 

 

 

 

 

 

 

 

 

 

 

a. What is the probability that a book selected at random is a paperback, given that it is non-illustrated? 

 
430 880 1310 131

56%
2340 2340 234


     

 

 

b.   What is the probability that a book selected at random is nonfiction, given that it is an illustrated 

hardback? 

590 590 59
58.4%

420 590 1010 101
  


  

 

 

c.   What is the probability that a book selected at random is a Fiction? 

 
1200 580 1780 178

49.3%
3610 3610 361


     

13. Suppose that Meg invests $28,000 in a 10-year CD that earns 4.7% SIMPLE annual interest. 
 

a. How much interest does the account earn in the first year? 
 

  Pr 28000 0.047 1 1316I t     

 

b. What is the value of the account at the end of the 10-year deposit period (Future Value)? 

 
     P 1 28000 1 0.047 10 41160FV rt      

 

c. What would the value of the account be if it were 4.7% interest COMPOUNDED Quarterly (Future Value)? 
 

 
A=P(1+((0.047)/4))4(10)  

A=28000(1.01175)40 

=44677.26 

 

Illustrated Non-

illustrated 

TOTAL 

 

Hardback 

Fiction 420 780 1200 

Nonfiction 590 250 840 

 

Paperback 

Fiction 150 430 580 

Nonfiction 110 880 990 

 TOTAL 1270 2340 3610 



 

 

14. Amelia wants to know how long will it take to double her money if she earned 3.9% interest on her 

savings account under the following scenarios: (Show your work) 

Compounded Annually:   18.12 years     . 

Compounded Monthly:   17.8 years         . 

Compounded Daily:   17.77 years            . 

Compounded Continuously:   17.77 years    . 

Remember, use Logarithms on this problem.  Whenever the unknown, the variable, what we are looking to solve 

for is in the exponent, think about using logarithms. 

 

15. Ava deposited $42,418 for 6 years at an interest rate of 7.2% compounded monthly.  How much interest 

did she earn after the 6 years? 

12(6)
0.072

42418 1
12

65253.65

A
 

  
 



   65253.65 42418 22835.65Interest      

 

16. After 4 years, Rachel had a balance of $29,302.  Her initial deposit was $18,017.  What was the interest 

rate for her deposit assuming it was Compounded Continuously? 

   

4

4

29302 18017

1.62635

ln 1.62635 4 ln

r

r

e

e

r e







   

0.48634 4

0.1216

12.16%

r

r

r







  

 

The terms of the Maple Tree Store Credit Card are: 20% APR, 4% of the outstanding balance or a minimum of $50, 

whichever is greater for the minimum payment, $60 Late Payment Fee, failure to make the minimum payment for one 

month increases the APR to 26%.  Use these conditions for both problems. 

 

17. Complete the chart below based on the following: 3 months making the Minimum Payment. 

 

Month Beginning 

Balance 

Payment Beginning Bal– 

Payment Made 

The Month’s 

Charges 

Ending Balance 

1 $7,200 288 6912 115.20 7027.20 

2 7027.20 281.09 6746.11 112.44 6858.55 

3 6858.55 274.34 6584.21 109.74 6693.95 

TOTAL: N/A 843.43 N/A 337.38 N/A 
 

 

 



 

 

18. Complete the chart below based on the following: 1 month making the Minimum Payment, no payment 

the second month, TWICE the minimum payment the third month. 

 

Month Beginning 

Balance 

Payment Beginning Bal– 

Payment Made 

The Month’s 

Charges 

Ending 

Balance 

1 $12,300 492 11808 196.80 12004.80 

2 12004.80 ------ 12004.80 200.08+60=260.08 12264.88 

3 12264.88 981.19 11283.69 244.48 11528.17 

TOTAL: N/A 1473.19 N/A 701.36 N/A 
 

 

 

 

19. List the Advantages and Disadvantages Buying vs. Leasing a car: 

 

Purchasing Leasing 

Advantages: 

• No monthly/ interest payments 

• Ownership 

• You can modify the car 

Once you own the car, you may be 

able to get less expensive insurance 

Advantages: 

• Lower down payment 

• May be able to have a more 

expensive car for a limited time 

if you can’t afford to buy it 

• If the car is under warranty, will 

be covered 

Once the lease is up, return the 

vehicle and get a new one 

Disadvantages: 

• No warranty if it’s used car 

depending on the miles and year 

• Will be stuck with older car unless 

you sell it 

The car value depreciates as 

soon as it is bought 

Disadvantages: 

• You don’t own the car at the end 

of the lease 

• If you want to keep the car, it is 

going to cost more 

• If you want to return the car before 

the leasing is over, required to pay 

the termination fee 

• Extra charges will be applied if 

car is over used (if you exceed 

mileage) 

Problem with moving out of state 

 

 

20. Explain what the residual for a car lease is: An assumption of what the vehicle will be worth at the end of the 

lease term. 
 


