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Unit 1 Interpreting Categorical Data 
Selected Homework Tasks and Expected Solutions 

(These solutions are for tasks in Unit 1 of the Transition to College Mathematics and Statistics course.) 

What Solutions are Available? 
Lesson 1: Investigation 1—Applications Task 2 (p. 19), Connections Task 8 (p. 22), 

 Review Task 23 (p. 32) 
Investigation 2—Applications Task 4 (p. 21), Connections Task 10 (p. 24), 
 Review Task 28 (p. 34) 
Investigation 3—Application Task 6 (p. 21), Connections Task 12 (p. 25),  

 Review Task 30 (p. 35) 

Lesson 2: Investigation 1—Applications Task 1 (p. 54), Applications Task 4 (p. 56), 
 Review Task 24 (p. 65), Review Task 25 (p. 66) 
Investigation 2—Applications Task 5 (p. 57), Reflections Task 18 (p. 62), 
 Review Task 29 (p. 68) 
Investigation 3—Applications Task 8 (p. 58), Connections Task 15 (p. 61) 

Lesson 3: Investigation 1—Applications Task 2 (p. 86), Review Task 20 (p. 95), 
 Review Task 22 (p. 96), Review Task 23 (p. 96) 
Investigation 2—Applications Task 5 (p. 88) 
Investigation 3—Connections Task 11 (p. 92), Extensions Task 15 (p. 93), 
 Review Task 26 (p. 97) 

Lesson 1, Investigation 1, Applications Task 2 (p. 19) 
a. The two groups being compared are injuries when playing games on FieldTurf and injuries when 

playing on grass. The response is the numbers of players with minor, substantial, and severe injuries. 

b. If you are doing this problem with pencil and paper, you would begin building your table with a 
template like this: 
 

 A B C 

1  FieldTurf Grass 

2 Minor   

3 Substantial   

4 Severe   

5 Total   
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If you are using TCMS-Tools, go to Data Analysis > Data > Interpreting Categorical Data > 
Artificial Turf: 

 

c. Below is copy of what the stacked bar graph for frequency would look like. The remainder of this 
part is left to you. 

 

Lesson 1, Investigation 1, Connections Task 8 (p. 22) 
a. To make a pie chart, you need to think of a circle as 360˚, the piece of the pie that you are looking for 

is the percentage given for the specific outcome. For example, 20.6% of the girls met the 
recommendation, so 0.206 • 360˚ is 74˚. Thus, make a circle and use your protractor to make a central 
angle of 74˚ in the circle. Repeat the procedure for the other categories. 

b. Hint: Look at the graph produced for Applications Task 2 Part c, to see what the stacked bar graph 
looks like. 

http://www.wmich.edu/tcms/TCMS-Tools/
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Lesson 1, Investigation 1, Review Task 23 (p. 32) 
b. Hint: To find the percent of decrease requires you to take the amount for decrease divided by the 

initial amount. This problem gives you the amount of decrease in price, but does not give you the 
initial price the farmers were receiving. To find the percent of decrease, begin by finding the price 
in 2011. 

d. Hint: To solve this task, you need to make a proportion. Think about what fraction could be equal to 1x . 

Lesson 1, Investigation 2, Applications Task 4 (p. 21) 
a. The two groups are (1) women who got melanoma before the age of 40 and (2) women who did not 

get melanoma before the age of 40. The response variable is whether the woman said she used a 
tanning bed or not. 

b. To make a two-way table, the groups that you are comparing go in the columns and then response 
variables go in the rows, like the sample table below. 
 

 A B C 

1  Women with 
Melanoma 

Women with 
No Melanoma 

2 Using Tanning 
Beds 

  

3 Did Not Use 
Tanning Beds 

  

4 Total   

c–d. Hint: Which Part, c or d, is asking for the relative risk and which is asking for the absolute risk? See 
page 9 for definitions. 

Lesson 1, Investigation 2, Connections Task 10 (p. 24) 
a. The numbers in the two-way table are not given to you as in previous tasks. Hint: Use the percentages 

given in the opening description to help you find the approximate number of children who lived until 
their 10th birthday. 
 

 A B C D 

1  Mother Died Mother Lived Total 

2 Child Died    

3 Child Lived    

4 Total 1,385 143,473 144,858 

c. Hint: To find this percentage, you need to look at the first row in your two-way table. That represents 
the children who died. What is the total number of children who died? How many of them had 
mothers that died? Use those answers to find the percentage. 
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Lesson 1, Investigation 2, Review Task 28 (p. 34) 
a. i. These follow from the definition given in the opening sentence. 100 = 1 implies that log 1 = 0. 

b. i. These follow from the definition given in the opening sentence. log 10 = 1 implies that 101 = 10. 

c. Hint: Remember this is a base-10 logarithm, so find the exponent on base-10 that will equal 485, 
(10x = 485) and you have found log 485. 

d. The first one, log 16, is in between log 10 (which is 1) and log 100 (which is 2), so log 16 is 
in-between 1 and 2. The remainder of this part is left to you. 

e. Hint: One of the laws of logarithms states: log (a • b) = log a + log b. Using this property, what does 
log (100 • x) become? 

Lesson 1, Investigation 3, Application Task 6 (p. 21) 
c. Not really. While the subjects did not know what the treatments were, they certainly were aware of 

what clothing the actress was wearing. 

d. The two videos might not, in fact, have been identical. There may have been slight changes in the 
actress’s voice between the two videos, for example. She knew what clothing she was wearing and 
may have subtly changed her voice or mannerism to match. Also, if you look at the photos on the 
Web site, the “professional” dress is quite casual by most people’s standards. And while her hair is up 
instead of down, it is not as neatly arranged as in the casual video. Further, the backgrounds are not 
exactly the same. It looks like the camera is in a slightly different place in the two videos. 

Lesson 1, Investigation 3, Connections Task 12 (p. 25) 
a. Hint: The reading says there were 159 nominees that divorced. 

b. Hint: Since five people are nominated and only one wins, we can assume that one-fifth of the married 
women nominated won, so out of the 265 nominations, what would be a good estimate. 

c. Hint: For this situation, the absolute risk for the winners was x53  and for the non-winners was y
212 . 

e. It probably would have been more clear to most people if the report had just said that about 89% of 
the married winners were later divorced, but only about 53% of the nominees who were not winners 
were divorced. 
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Lesson 1, Investigation 3, Review Task 30 (p. 35) 
a. $3.75 

b.  

The remainder of this part is left to you. 

Lesson 2, Investigation 1, Applications Task 1 (p. 54) 
a. Hint: Your table should be set up like the below. 

 
 A B C 

1  Younger Older 

2 Laid Off   

3 Retained   

4 Total   

Lesson 2, Investigation 1, Applications Task 4 (p. 56) 
TECHNOLOGY NOTE These data are located on TCMS-Tools, once the data is loaded on the screen, 
select “Enable” from the Edit menu to allow you to fill in the remaining entries. 

b. Hint: Since you have the proportion in the table, multiply the proportion by 1,000 to get the expected 
value. Remember “Expected Value” is n • p. 

d. Hint: You can estimate from the bar graph that about 20% of the SAT Critical Reading scores are 
above 600, while about 25% of SAT Mathematics scores are above 600, how does this confirm or 
refute homogeneous? 

Lesson 2, Investigation 1, Review Task 24 (p. 65) 
a. 30.5 

Lesson 2, Investigation 1, Review Task 25 (p. 66) 
a. Approximately $5,402 

c. $5,928 
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Lesson 2, Investigation 2, Applications Task 5 (p. 57) 
a.  

The remainder of this part is left to you. 

b. Hint: Follow the steps that are laid out for you in your book on page 44. (If your teacher allows, you 
can also use TCMS-Tools.) 
χ2 ≈ 0.8586 

c. The critical value for two categories is 3.84. If your χ2 value is quite a bit larger than that, it would 
indicate that the two groups are quite different, and we have statistically significant evidence that the 
custom orthotics caused a difference in the proportion of officer trainees who got such injuries. If 
your χ2 value is close to 0, then the orthotics did not make much difference in whether they got 
injured or not. 

Lesson 2, Investigation 2, Reflections Task 18 (p. 62) 
a. Here is an example table that you can use to calculated χ2. Use this as your example in Part a if you 

are struggling with finding an example. Notice that 60100  to 40100  is a larger proportional spread than 
550
1,000  and 4501,000 . 

 

Lesson 2, Investigation 2, Review Task 29 (p. 68) 
a. cos θ = OA1  = OA. Since OA is the same value 

as the x-coordinate of Q, the x-coordinate can be 
written as cos θ. 
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Lesson 2, Investigation 3, Applications Task 8 (p. 58) 
a. Here is how to setup your table: 

 

 

c. Hint: Your χ2 should be less than the critical value of 3.84. 

Lesson 2, Investigation 3, Connections Task 15 (p. 61) 
b. No, the proportion who fall into each category is the same for the first group in Poll A as for the first 

group in Poll B, and similarly for the second group. The difference is statistically significant in Poll B 
because the sample sizes are 10 times as large. With larger sample sizes, we are more confident that 
the sample proportions are closer to the proportions in the population from which the sample was 
taken. 

c. Your reasoning should follow the like the reasoning below. Try and figure out where the 102 came from.  

 (O – E)2
E  = (350 – 325)2

325  

= 102(35 – 32.5)2
325  

= 10 • (35 – 32.5)2
32.5  

Lesson 3, Investigation 1, Applications Task 2 (p. 86) 
a. Your table should look like this: 
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b–g. Hint: Here are the definitions of the terms that you are being asked to find. 

A false positive occurs when a test shows a positive result but is wrong. 

A false negative occurs when a test shows a negative result but is wrong. 

Specificity = P(negative test | condition absent) 

Sensitivity = P(positive test | condition present) 

Positive Predictive Value (PPV) = P(condition present | positive test) 

Negative Predictive Value (NPV) = P(condition absent | negative test) 

Lesson 3, Investigation 1, Review Task 20 (p. 95) 
a. 270˚ = 3!2  radians = 34  revolution 

Lesson 3, Investigation 1, Review Task 22 (p. 96) 
a.  

Lesson 3, Investigation 1, Review Task 23 (p. 96) 
a. 4 

b. 6 

Lesson 3, Investigation 2, Applications Task 5 (p. 88) 
b. Hint: Think about which evaluator classified fewer sculptures as genuine. 

d. Hint: To show independence, you have to show that the following equation is true:  
P(Evaluator 1 thinks genuine and Evaluator 2 thinks genuine) = P(Evaluator 1 thinks genuine) • 
P(Evaluator 2 thinks genuine) 

f. Hint: To see if they are associated, you need to determine if it is more likely for Evaluator 2 to think 
the sculpture or drawing is genuine, if Evaluator 1 thinks the sculpture or drawing is genuine. Find 
P(Evaluator 1 thinks genuine | Evaluator 2 thinks genuine) and P(Evaluator 1 thinks genuine) and see 
if they are the same. 

Lesson 3, Investigation 3, Connections Task 11 (p. 92) 
a. Hint: To decide whether it is homogeneous or independent, you need to determine if the two samples 

of data were from two different samples or the same sample. If they are from the same sample, they 
are homogeneous. 
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Lesson 3, Investigation 3, Extensions Task 15 (p. 93) 

a. P(doubles | sum is 4) = P(doubles and sum is 4)
P(sum is 4)  = 

1
36
3
36

 = 13  

P(sum is 4 | doubles) = P(sum is 4 and doubles)
P(doubles)  = 

1
36
6
36

 = 16  

Lesson 3, Investigation 3, Review Task 26 (p. 97) 
a. 0 meters, because Miguel started at the 

“3 o’clock” position. 
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