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SECTION 2.1 EXERCISES 

Understanding the Concepts 

Exercises 1-4 are the Check Your 
Understanding exercises located within the 
section.  Their answers are found on page 48. 

5.    frequency 
 
6.    relative frequency 
 
7.    Pareto chart 
 
8.    pie chart 
 
9.    False.  In a frequency distribution, the 

sum of all frequencies equals the total 
number of observations. 

 
10.  True. 
 
11.  True 
 
12.  False.  In bar graphs and Pareto charts,  

the heights of the bars represent the 
frequencies or relative frequencies. 

 
Practicing the Skills 

13 (A)  Meat, poultry, fish, and eggs 
 
     (B)  False 
 
     (C)  True 
 
14 (A)  Type O 
       

(B)  False 
 
     (C)  True 
 
 
 
 

 
 
 
15  (A)  

 
 

(B) 

 
 

(C)  Everyone 
 
      (D)  False 
 
      (E)  True 
 
16 (A)  

 
 
     (B) 
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     (C)  Defense 
 
     (D)  62% 
Working with the Concepts 

17(A) 

 

    (B) 

 

 

 

 

 

     

 

 

 

     (C) 

 

     (D)  True 

18 (A) 

 
 

     (B) 
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     (C) 

 

      (D)  True 
 
 
 
19 (A) 
 

 
 
     (B) 

 
 
    
     (C) 

 
 
 
     (D) 

 
 
      
 
 
 
 
 
 
 
 
 
 
     (E) 

 
 
     (F)  False 
 
 
20 (A) 

 
 
 
     (B) 
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     (C) 

 
 

     
 
 
 
 
 
 
 
    (D) 

 
      
 
    (E) 

 
 
     (F)  True 
 
21 (A) 

 
     
  
     (B) 

 
 
     
 
     
     
(C) 

 
 
     (D) 
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      (E) 

 
 
 
      (F)  True 
 
22 (A) 

 
 

 
 
 
 
 
 
     (B) 

 
 
     (C) 

 
 
     (D) 

 
 

     (E) 

 
 

     (F)  True 
 

     (G)  False 
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23 (A) 
 

 
 
     (B) 

 
 
     (C) 

 
 

     
 
 
 
 
 
 

 
 
 
 
 
 
 
    (D) 

 
 

     (E)  True 
 

     (F)  True 
 
     (G)  .289 
 
 
24 (A) 

 
 
     (B) 
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     (C) 

 
 
     (D) 

 
 

     (E)  True 
 

 
     (F)  .106 
 
 
25 (A) 

 
 
   
 
 
 
 
 
 
 
 
 
   (B) 

 
 
      
 
     (C) 

 
 
   
     (D) 
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      (E)  True 
 
      (F)  False 
 
 
 
 
 
 
 
 
 
26 (A) 

 
 
     (B) 

 
 
     (C) 

 
 
 
 
 
     (D) 

 
 
     (E) 
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     (F)  .151 
 
27 (A) 

 
 
     (B) 

 
 
      
 
 
 
 
 
 
 
 
(C) 

 
 
     (D)  True 
 
28 (A) 

 
 
     (B) 

 
 
     (C) 

 
 
      (D)  False.  Chrysler’s went down. 
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29 (A) 

 
 
 

    (B) 

 
 
      
 
     (C) 

 
 
     (D) 

 
 
 
     (E)  .314 
 
 

 
 
 
 
30 (A) 

 
      
 
     (B) 

 
 
     (C) 

 
 
     (D) 
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     (E)  .477 
 
 
 
 
Extending the Concepts 
 
31 (A) 

  

 
    
     (B) 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

    (C) 

  

 
 
     (D) 

 
 
     (E)  Because of the important concept in   
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 mathematics that the whole is equal to 
the sum of its constituting parts.  That 
is, the two cities of New York and 
Los Angeles make up the total of the 
two combined. 

 
      (F)  Because each relative frequency is  

obtained by dividing its frequency by 
the sum of all the frequencies in its 
column.  Therefore, this is not an 
application of “the whole is equal to 
the sum of its constituting parts.”  

 
 

 

SECTION 2.2 EXERCISES 

Understanding the Concepts 

Exercises 1-4 are the Check Your 
Understanding exercises located within the 
section.  Their answers are found on page 63. 

5.    symmetric 

6.    left, right 

7.    bimodal 

8.    frequency 

9.    False.  In a frequency distribution, the 
class width is the difference between 
consecutive lower class limits.   

 
10.  False.   The number of classes used has a 

big effect on the shape of the histogram.  
 
11.  True 
 
12.  True 
 
Practicing the Skills 

13.  skewed to the left 
 
14.  skewed to the right 
 
15.  approximately symmetric 
 
16.  approximately symmetric 
 
17.  bimodal 
 
18.  unimodal 
 
Working with the Concepts 

19 (A)  11 
 
     (B)  1 
 
     (C)  70-71 
 
     (D)  9% 
     (E)  approximately symmetric 
 
20 (A)  3 
 
     (B)  19 
 
     (C)  3 
 
     (D)  skewed to the right 
 
 
21 (A)  9 
 
     (B)  .020 
 
     (C)  The lower class limits are 0.180, 

0.200, 0.220, 0.240, 0.260, 0.280, 
0.300, 0.320, and 0.340.  The upper 
class limits are 0.199, 0.219, 0.239, 
0.259, 0.279, 0.299, 0.319, 0.339, and 
0.359.  

 
     (D) 
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     (E) 

 
 
     (F) 

 

 
     (G)  13.4% 
 
     (H)  4.1% 
 
 
22 (A)   

 
 
     (B) 

 
 
 
 
     (C) 

 
 

   (D) 
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     (E) 

 
 
     (F) 

 
 
     (G)  15.4% 
 
     (H)  11.6% 
 
 
     (I)   The American League data shows 

more players in the extremes (very low 
or very high averages), whereas the 
National League has more players with 
batting averages in the center.  

 
23 (A)  10 
 
     (B)  3.0 

 
     (C)  The lower class limits are 1.0, 4.0, 7.0,  

10.0, 13.0, 16.0, 19.0, 22.0, 25.0, and 
28.0.  The upper class limits are 3.9, 
6.9, 9.9, 12.9, 15.9, 18.9, 21.9, 24.9, 
27.9, and 30.9.  
 

     (D) 

 
   
     (E) 

 
 
     
 
 
 
 
 
 
 
 
    (F) 
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     (G)  53.5% 
 
     (H)  12.0% 
 
 
24 (A)  13 
 
     (B)  5 
 
     (C)  The lower class limits are 0.0, 5.0,  

10.0, 15.0, 20.0, 25.0, 30.0, 35.0, 40.0, 
45.0, 50.0, 55.0, and 60.0.  The upper 
class limits are 4.9, 9.9, 14.9, 19.9, 
24.9, 29.9, 34.9, 39.9, 44.9, 49.9, 54.9, 
59.9, and 64.9.  

 
     (D) 

 
 
       
 
 
 
 
 
 
 
 

 
 
      (E) 

 
 
     (F) 

 
 
     (G)  82.9% 
 
     (H)  2.6% 
 
25 (A)   
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   (B) 

 
 
     (C) 

 
 
     (D) 

 
 
     (E)  unimodal 
   
     (F) 

 
 

 
 

 
 

 
 
   (G)  Both are reasonably good choices for 

class widths.  The number of classes are 
both at least 5, but less than 20.  Also, 
neither class widths are too narrow or 
too wide. 

 
26 (A) 
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        (B) 

 
 
     (C) 

 
 

    (D) 

 
 

     (E)  skewed to the left 
 
     (F) 
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     (G)  Both are reasonably good choices for 

class widths.  The number of classes 
are both at least 5, but less than 20.  
Also, neither class widths are too 
narrow or too wide. 

 
27 (A)  Answers will vary. Here is one  

possibility: 
 

 
 
 
 
 
 
 
 
     (B) 

 
 

(C)  Answers will vary. Here is one  
possibility: 

 

 
 
     (D) 

 
 

     (E) skewed to the right 
 
     (F)  Answers will vary. Here is one  

possibility: 
 

 
 
 
     (G) 
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Answers will vary. Here is one possibility: 

 
   

 
 

 
     (H)  The one with 9 classes is a much  

superior choice over the one with only 
5 classes.  This is because the one with 
only 5 classes is much too wide.  Only 
the most basic features of the data are 
visible. 
 
 
 
 
 
 
 
 
 
 

28 (A) 

 
    (B) 

 
 
     (C) 

 
 
     (D) 

 
 
     (E) skewed to the right 
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     (F) Answers will vary. Here is one  

possibility: 
 

 
 
 
     (G) 

 
 

 
     

 
 

 
     (H)  The graphs with nine classes are much  

better than those with only 4 classes.  
This is because only the most basic 
features of the data are visible, when 
the class widths are too wide, as they  

are in the graphs containing only four 
classes. 
 
 
 
 
 

29 (A) 

 
 

     (B) 

 
 
     (C)  skewed to the right 
 
 
30 (A) 

 
 
     (B) 
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     (C)  skewed to the right 
 
 
 
 

 
31.  Because the 30 or more represents an  

open ended class.  
 
32.  Yes.  The last class would become 30-

34.9. 
 

Extending the Concepts 
 
33.  We need to solve the following equation:  

.2 + .3 + .15 + x + .1 + .1 = 1    Answer:  
x = .15 

 
34 (A)  The respective class widths are 1, .5,  

.5, 1, 1, and 3. 
 
     (B) 

 
 

This histogram gives a distorted 
picture of the data because it makes it 
look like this is a bimodal distribution, 
when in reality, Figure 2.6 shows that 

the data has one mode and is skewed 
to the right. 

 
     (C)   
 

 
 
 
 
 
 
     (D) 

 
 
     (E)  The density histogram in part (D) also  

has only one mode and is skewed to 
the right, just like the histogram in 
Figure 2.6.  The differing class widths 
in a density histogram do not distort 
the data because dividing the relative 
frequency by the class width puts the 
proportionality back into the respective 
classes. 

 
 
SECTION 2.3 EXERCISES 

Understanding the Concepts 

Exercises 1 and 2 are the Check Your 
Understanding exercises located within the 
section.  Their answers are found on page 74. 
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3.    leaf 

4.    stems 

5.    time-series plot 

6.    time 

7.    true 

8.    False.  In a stem-and-leaf plot, each leaf 
must be a single digit. 

9.    true 

10.  False.  In a time-series plot, the horizontal 
axis represents time. 

 

 

Practicing the Skills 

11.  

 

12.   

 

 
 
13.  The list is:  30  30  31  32  35  36  37  37   

39  42  43  44  45  46  47  47  47  47  48  
48  49  50  51  51  51  52  52  52  52  54  
56  57  58  58  59 61  63   

 
14.  The list is:  14.4  14.6  14.8  14.9 15.1   

15.2  15.2  15.4  15.5  15.7  15.7  15.8  
16.0  16.1  16.1  16.1  16.2  16.3  16.7  
16.7  16.9  18.2  18.3  18.8 

 
15.  
 

 
 

16. 
 

 
 

 

 

 

 

 

 

Working with the Concepts 

17 (A) 

 
 
 
   (B) 
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     (C)  The one in part (A) does, because the 

one in part (B) has too many stems 
with no leaves. The stem-and-leaf plot 
in part (A) shows that the bulk of the 
prices are in the 30’s, 40’s, and 50’s, 
and that the data is skewed to the right. 

 
 
 
 
18 (A) 

 
 
     (B) 

 
     (C)  The one in part (B) does, because most 

of the leaves are on three stems 
(temperatures in the 40’s, 50’s, and 
60’s).  For this reason, the stem-and-
leaf plot in part (A) does not  
reveal much detail about the data. 

 
19 (A) 

 
 

     (B)  Both plots show that more leaves are  
on stem 1, by far, over all other stems.  
However, the advantage to the split 
stem-and-leaf plot in part (A) is that it 
much better shows how the emissions 
data is skewed to the right.   

 
 
20. 
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21 (A) 
 

 
 

     (B)  Leaf 1 represents the ages of the 
Wimbledon winners and Leaf 2 
represents the ages of the winners of 
the Master’s.  From this back-to-back 
split stem-and-leaf plot, we clearly see 
that the Wimbledon champions are 
younger. 

 
22 (A)  In the following back-to-back split  

stem-and-leaf plot, Leaf 1 displays the  
lengths of time of the PG movies and  
Leaf 2 does so for the R rated movies.   
The data is rounded to the nearest one- 
tenth of an hour, so a 90 minute movie  
is 1.5 hours long.  The stem represents  
the whole hour and the leaves  

represent the tenth of an hour in  
length. 

 

 
 
23.Yes, there are some gaps in the dotplot  

below for the Macon, GA temperature 
data. 

 

 
 
24.  This dotplot shows that the data is skewed  
        to the right. 
 

 
 
25 (A) 

 
 
     (B) Increasing:   89-92, 00-03, and 07-09 

Decreasing:  86-89, 92-00, and 03-07 
(06 = 07) 
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26 (A) 

 
 

     (B) Increasing over that period. 
 
27 (A) 

 
 

(B) It increased in the 50’s, 60’s, 80’s, and  
00’s. It decreased in the 70’s and 90’s. 

     (C)  It caused a big increase. 
 
     (D)  It increased from 1965 to 1969, and  

then decreased from 1969 to 1975. 
 
28 (A) 

 
 
     (B)  Female enrollment is growing faster. 
 
 
 
 
 
 
29 (A)  $600 billion 
 
     (B)  $300 billion 
 
     (C)  true 
 
     (D)  true 
 
30 (A)  1980 
 
     (B)  85 
 
     (C)  Staying about the same. 
 
31 (A)  115 inches 
 
     (B)  1910 
 
     (C)  less than 
 
     (D)  true 
 
     (E)  false 
 
32 (A)  1992 
 
     (B)  The two events decreased their 

average salaries. 
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Extending the Concepts 
 
33 (A)   

 
 
     (B) 

 
 

     (C)  They both have the same shape 
(skewed to the right), because the class 
width in the histogram is 5, as is each 
line for each stem 5.  The number of 
leaves in each stem is the frequency of 
occurrence, which is also the height of 
the bars in the histogram. 

 
 
SECTION 2.4 EXERCISES 

Understanding the Concepts 

Exercises 1 and 2 are the Check Your 
Understanding exercises located within the 
section.  Their answers are found on page 80. 

3.    0 

4.    proportional 

5.   Option (i) is correct, because the baseline  
is at 0.  Option (ii) exaggerates the rate of 
the decline. 
 

6.    The bar graph does, because its baseline is  
correctly placed at o.  The time-series plot  

       exaggerates the rate of the increase. 
 
7.    The bar graph is more accurate.  The  

pictures of the dollars make the difference 
appear much larger than the correctly 
drawn bar graph does.  The reason is that 
both the height and length of the dollar has 
been increased. 

 
8.    B does.  The areas of the images are  

proportional to the increase. 
 
9.    The bar graph is an accurate depiction. 
 
10.  It is misleading because the baseline is  

not placed at zero. 
 
11 (A) It is misleading because you can see 

the tops of the bars in the three-
dimensional graph. This often causes 
them to look shorter than they really 
are. 

 
     (B)   
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12.  Option (ii) is the correct one, because it  

correspondingly matches up with graph 
(A) which is the correct one.  Graph (B) 
does not have a baseline value of zero, so 
it gives the incorrect description of option 
(I). 

 
Extending the Concepts 
 
13 (A) 

 
 
     (B)  Yes 
 
     (C)  Figure 2.23 does.  It has a baseline of 

zero (unlike Figure 2.24), with a more 
accurate depiction of the range of data 
values than the graph in part (A) 
above. 

 
 
Chapter Quiz 
 
1.     

 
2.   

 
 
3. 

 
 
 

4. 

 
 
 

5.    The classes are: 5.0-7.9, 8.0-10.9, 11.0-
13.9, 14.0- 16.9, and 17.0-19.9.  The class 
width is 3. 
 
6.    True 
 
7.  
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8.  

 
 
 

9.    11  11  15  15  19  19  19  22  22  23  25 
27  28  30  30  38  44  45  47  48  50  51  
53  53  55 56  58 

 
10.   

 
11. 

 
 
 
12.   

 
 

13.   

 
 
14. 

 
 
15.  twice 
 
 
Review Exercises 
 
1 (A)  Somewhat 
 
   (B)  True 
 
   (C)  False 
 
   (D)  True 
 
2 (A) 
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(B) 

 
    
(C)  True 
 
3 (A) 

 
 
   (B)  True 
 
   (C)  Adams 
 
4 (A) 

 
 

    
 
 
 
 
 
 
 
     (B)   

 
  
   (C) False 
 
5 (A)  7 
 
   (B)  10 
 
   (C)  10% 
 
   (D)  Unimodal 
 
6 (A)  8 
 
   (B)  20 
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   (C)  The lower class limit are 20, 40, 60, 80,  

100, 120, 140, and 160.  The upper 
class limits are 39, 59, 79, 99, 119, 
139, 159, and 179. 

 
   (D) 

 
 
    
 
 
 
     (E) 

 
 
     (F) 

 
 
7 (A)  24% 
 
    (B)  30% 

 
8 (A) 

 
 

   (B) 

 
 
 
 

   (C)   

 
 

     (D) 
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9. 

 
 
 

10 (A) 

 
 
      
 

     (B) 

 
 
     (C) 

 
 
     (D) 
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11 (A) 

 
 
     (B) 

 
 
     (C)  The one with split stems in part (B). 
 
12. 

 
 
 
 
 
 

 
 
 
 
 
 
 
13 (A) 

 
 
     (B)  They are inversely related.  That is, as  

digital sales increase, physical sales 
decrease. 
 

14 (A) 

 
 
     (B) 

 
 

     (C)  The total units sold has been  
increasing, but the total retail value has 
been decreasing, because the total sold 
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is going up due to increased units sold 
of the much cheaper format  

            (digital). 
 
15.  Option (ii) is the correct statement,  

because the first graph is misleading, due 
to the fact that its baseline does not start at 
zero. 
 
 

Write About It 
1. A frequency bar graph and the relative  

frequency bar graph for the same data 
are identical except for the scale on the 
vertical axis.  This is because the 
relative frequency bar graph just  
converts the actual frequency numbers 
over to their corresponding 
proportional equivalents. 

 
2. The main difference between the two, 

is that unlike frequency distributions 
for qualitative data, there are no 
natural categories for frequency 
distributions for quantitative data.  In 
the latter, the data must be divided into 
classes, which could vary depending 
on the individual creating them. 

 
3.  Answers will vary. 

 
4.  Answers will vary. 

 
5.  Answers will vary. 

  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Case Study: Do Late-Model Cars Get 
Better Gas Mileage? 
 
1. 

 
 
 
2. A class width of one is too narrow for this  
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    data because there are lots of classes with 0      
    or 1 cars in them. 
 
3.   

 
4.  We can see from the relative frequency  
      histogram below, that it is unimodal, with       
      very little skew. 
 

 
 
5. 

 
 

6. 

 
 
 
 
 
 
 
 
 
7.  We can see from the relative frequency  
      histogram below, that it is unimodal, with      
      slight skew to the left.  
 

 
 
8.  2000 cars tend to have the higher MPG’s. 
 
9.  The back-to-back stem-and-leaf plot 
(displayed immediately below) illustrates the     
comparison better than the histograms 
(displayed above) do.  This is because all of 
the data in the comparison is right there in one 
plot, as opposed to having to look between 
two different histograms. 
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