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SECTION 2.1 EXERCISES 14 (A) Type O
Understanding the Concepts (B) False

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
1. Pareto chart

8. piechart

9. False. In a frequency distribution, the
sum of all frequencies equals the total
number of observations.

0. True.

1. 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
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15 (A)

0.40 ~
0.35 4
0.30
0.25 4
0.20 4
0.15 4

Relative Frequency

0.10
0.05

Mature

Everyone 10+

Everyone

Everyone

Everyone 10+

Teen

Mature

(C) Everyone
(D) False

(E) True

16 (A)

Medicare and Medicaid ]

Social Security ]
Interest on the debt

Other mandatory ]

Defense |

Other discretionary 1

T T T T 1
0 0.05 0.10 0.15 0.20 0.25

Relative Frequency

(B)
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Chapter 2: Graphical Summaries of Data

Defense ]

Other mandatory |

Social Security ]
Medicare and Medicaid ]
Other discretionary ]

Interest on the debt
0 0.05

0.10  0.15 020 025

Relative Frequency
(C) Defense
(D) 62%
WaikingR#ith the Concepts
Working with the Concepts
17(A)
17(A)
25,000
-‘g 20,000
é 15,000
é 10,000
Sl
- 0
RO @*@ RN *‘ ORI

ﬂ of
v\> § KR N \y \\ Q, & V@‘/\é;%&pv é‘\‘ o@\%Q/
B WY o Y WY e Y

(B)

Quarter Relative Frequency
Jan.-Mar. 2007 0.050
Apr.—Jun. 2007 0.047
Jul.Sep. 2007 0.049
Oct.-Dec. 2007 0.106
Jan.-Mar. 2008 0.051
Apr.—Jun. 2008 0.053
Jul.Sep. 2008 0.053
Oct.—Dec. 2008 0.109
Jan.-Mar. 2009 0.053
Apr.—Jun. 2009 0.049
Jul.-Sep. 2009 0.049
Oct.-Dec. 2009 0.100
Jan.-Mar. 2010 0.052
Apr.—Jun. 2010 0.045
Jul.-Sep. 2010 0.043
Oct.—Dec. 2010 0.093

11

(©)
©

0.15

Relative Frequency
=
=) =)
1
2 —

0.05 - |—|
{

S S S e
\§( -,'.Q‘ \0\ G\/ \é‘l -?Q<\‘§ O"\/ \§( \Q<\°\ O"" \§/ -‘.Q \O\ (\"\/
(D) True
21); True

18 (A)

Call of Duty, Modern Warfare 2 (Xbox 360) ]

Wii Fit with balance board 1
Wii Sports Resort with MotionPlus 77
Mario Kart Wii with wheel )
Wii Play with remote """

Halo 3: ODST [

Pokemon Platinum 7]

Call of Duty, Modern Warfare 2 (PS3) "7

Madden NFL 10—
New Super Mario Bros. Wii [
T T T T
0 | 2 3 4
Frequency
B)
Relative
Game Frequency

Call of Duty: Modern Warfare 2 (Xbox 360) 0.182
Wii Fit with balance board 0.152
Wii Sports Resort with MotionPlus 0.104
Mario Kart Wii with wheel 0.095
Wii Play with remote 0.091
Halo 3: ODST 0.087
Pokemon Platinum 0.082
Call of Duty: Modern Warfare 2 (PS3) 0.082
Madden NFL 10 0.065
New Super Mario Bros. Wii 0.061
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Chapter 2: Graphical Summaries of Data

0.5 9
© 2 0.4
Call of Duty, Modern Warfare 2 (Xbox 360) ] g
Wii Fit with balance board 1 g 0.3
Wii Sports Resort with MotionPlus [ i
Mario Kart Wii with wheel [ 2 021
Wii Play with remote [ —] 3
Halo 3: ODST [T & 0.1
Pokemon Platinum [T
Call of Duty, Modern Warfare 2 (PS3) 7 0
len NFL. 10 ] Jan—-Mar Apr=Jun Jul=Sep Oct=Dec
New Super Mario Bros. Wii [
0 005 0.10 0.15 0.0
Relative Frequency
(D) True
19 (A)
Quarter Frequency (thousands)
Jan-Mar 43,091
Apr-Jun 40451
Jul-Sep 40,479 (E)
Oct-Dec 85.264
£ iPod Sales by Quarter
Jan-Mar
(B) 20.6%
100,000
- Oct-Dec
-g‘ 80,000 H 40.7%
g 60,000 Apr—Jun
= 19.3%
2 40,000
E
g ')O 000 -
=l Jul-Sep
19.3%
Jan-Mar Apr-Jun Jul-Sep Oct-Dec (F) False
(F) False
(©)
© 20 (A)
arter Relative Frequency
Qu requency 20 (A)
Jan-Mar 0.206 ¥ i
Apr—Jun 0.193 Quarter requency (millions)
Jul-Sep 0.193 L’; : -g
Oct-Dec 0.407 e .
(D) Wii 11.6
Xbox 360 1.7

D)

(B)

12
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12 4 Video Game Platforms
1 PS3
10 8.2%
8 -
67 Xbox 360
4 33.3%
2 4
Nl N
DS PS3 Wii Xbox 360

© wii

Quarter  Relative Frequency 50.2%

DS 0.082

PS3 0.082 (F) True

Wii 0.502

Xbox 360 0.333 21 (A)

Congestive heart failure ]
Coronary atherosclerosis
Heart attack

Infant birth ]
Pneumonia [ ]
T T T 1
0 1000 2000 3000 4000
Frequency
(B)
(D) (B)
(01:)_ Reason Relative Frequency
Congestive heart failure 0.122
954 Coronary atherosclerosis 0.172
0.4 4 Heart attack 0.091
o0 Pneumonia 0.148
LI
0
DS PS3 Wii Xbox 360
(E) (©)
(E) ©)
Congestive heart failure ]
Coronary atherosclerosis [ ]

Heart attack

Infant birth ]

Pneumonia [ ]

T T T T 1
0 0.1 0.2 0.3 0.4 0.5

Relative Frequency

(D)
13 D)
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Chapter 2: Graphical Summaries of Data

tntans bisth ' Continent Relative Frequency
Coronary atherosclerosis Africa 0.132
Pneumonia Asia 0.606
Congestive heart failure ] Oceania 0.005
Heart attack |
, . . T . Europe 0.120
0 0.1 0.2 0.3 0.4 0.5 North America 0.080
Relative Frequenc, E
aneney South America 0.057

. @

Hospital Admissions
0.7 7
Pneumonia Congestive heart failure 06 e
14.8% z
§ 0.5
g 0.4
Coronary L:-) 03
atherosclerosis 8o
17.2% 5 0.2+
(=7
0.1 4 I | |
0 | [ ]
Africa  Asia  Oceania Europe  North  South
Heart attack America America
9.1%
Infant birth EDg
46.7% D
0.7 5
o 064 —
2
9:; True g 0.5 1
F) True = 04-
=
22 (A 3031
22 (A 2 02+
4000 ~ 2 1 4 m
0 0 D N I
.2 3000 4 Asia Africa  Europe  North South  Oceania
= America America
153
Z 1000 E . )
& rl Ij Population of the Continents
| | [ ] South America
Africa Asia  Oceania Europe  North  South . 5.7% Africa
America America North America 13.2%
8.0%
Europe
12.0%
Oceania
0.5%
B Asia
B 60.6%
F) True
True
G) False
G) False
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Frequency (millions)

-

Relative Frequenc
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0 [

(8)

il

NN 2 U~
_\% _")‘ _":' ﬁ\(f" \Qj"‘

Gender and Age Group Relative Frequency

Males 2-11 0.139
Females 2-11 0.108
Males 12-17 0.102
Females 12-17 0.066
Males 18-34 0.172
Females 18-34 0.124
Males 3549 0.111
Females 35-49 0.099
Males 50+ 0.037
Females 50+ 0.042

(©)
©

0.20
0.15
0.10 H
0.05 H H
N ,\’x > 9O O SN
AR \,\’/ \,.\// & \%6’ "-?‘/ 'b/ Q 6__\‘:
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P & Y W W X
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x
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12.4% Females 12-17
6.6%
Males 18-34
17.2%
(E) True
(F) True
(G) 289
24 (A)
24 (A)
10,000
8.000
-
;E; 6,000
=
g 4,000 -
=
2,000
Very Fairly Not too Not
likely likely likely likely
(B)
(B)
Response Relative Frequency
Very likely 0.049
Fairly likely 0.057
Not too likely 0.250
Not likely 0.645

(D)

Gender and Age of Video Game Players

Females 50+

Males 50+ 42,

3.7%

Males 2-11
13.9%
Females 35-49
9.9%
10.8%

Males 35-49
11.1%

10.2%
Females 18-34

Females 2-11

Males 12-17




Chapter 2: Graphical Summaries of Data

More than once permonth [ ]
Once every 1-3 months |
Once every 4-6 months :]
Once every 7=11 months :
Once per year or less :

Never ]
T T T T T T 1
0 100 200 300 400 500 600 700
Frequency
0.7 1
2 0.6
s
Z 0.5 A
= 0.4
o
Z 034
S 02-
0.1 1
0 I |
Very Fairly Not too Not (B)
likely likely likely likely :
Response Relative Frequency
(D) More than once per month 0.166
s I ! )
Likelihood of Losing Job Once every 1-3 months 0.209
; Once every 4-6 months 0.104
Very likely -
4.9% Fairly likely Once every 7-11 months 0.063
5.7% Once per year or less 0.153
Never 0.305
Not too likely
25.0%
Not likely More than once per month
64.5% Once every 1-3 months ]
Once every 4-6 months
:f Once every 711 months [
(E) € Onceperyearorless| 7]
Never ]
T T T T T T 1
0  0.05 0.10 0.15 0.20 0.25 0.30 0.35
(E') 1@@ Relative Frequency

33 (A) B)
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Chapter 2: Graphical Summaries of Data

Frequency of Backups

More than once
per month
16.6%

Never
30.5%

Once every
1-3 months
20.9%
Once per year
or less Once every
15.3% Once every 4_(:(;“;;““
7-11 months wnl
6.3%
(E) True
(F) False
(F) False
26 (A)
26 (A)
None
1-4 years ]
5-6 years [0
7-8 years [
9 years [0
10 years [
11 years [
High school graduate ]
Some college but no degree [T
Associate’s degree (occupational) [
Associate’s degree (academic) [
Bachelor’s degree [
Master’s degree [
Professional degree [
Doctoral degree [J
0

T T T 1
20,000 40,000 60,000 80,000
Frequency

(B)
(B)

17

Educational Attainment Relative Frequency
None 0.004
14 years 0.009
5-6 years 0.017
7-8 years 0.023
9 years 0.019
10 years 0.025
11 years 0.053
High school graduate 0314
Some college but no degree 0.189
Associate’s degree (occupational) 0.043
Associate’s degree (academic) 0.039
Bachelor's degree 0.178
Master’s degree 0.062
Professional degree 0.014
Doctoral degree 0.011
g
None
1-4 years ]
5-6 years [0
7-8 years [
9 years [0
10 years [
11 years /1
High school graduate ]
Some college but no degree ]

Associate’s degree (occupational) 711
Associate’s degree (academic) [T

Bachelor’s degree 1

Master’s degree [
Professional degree [0
Doctoral degree [1

(D)
D)

T T T T T T 1
0 0.050.10 0.15 0.20 0.25 0.30 0.35

Relative Frequency

Educational Attainment  Frequency
8 years or less 11,988
9-11 years 21,750
High school graduate 70,108
Some college but no degree 42,349
College degree 58,062
Graduate degree 19.365

(E)
()
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Chapter 2: Graphical Summaries of Data

Educational Level 0.7 1
Graduate 8 years 2 0.6 - £ 2007
degree or less § o5 12008
8.7% 5.4% g L
9—11 years £ 04 -
9.7% )
'E 03 7
3 02-
College degree 0.1
26.0% 5 | .
CD Download single  Mobile Other
High school
graduate
31.4% (D) True
Some college 28 (A)
o Manufacturer Relative Frequency
General Motors 0.231
(F) 151 Ford 0.187
Chrysler 0.151
27 (A) Toyota 0.199
Type of Music ~ Relative Frequency Honda 0.132
CD 0.284 Nissan 0.100
Download single 0.450
Mobile 0.201 (B)
Other 0.065 Manufacturer  Relative Frequency
General Motors 0.221
(B) Ford 0210
Type of Music  Relative Frequency Chrysler 0.109
CD 0213 Toyota 0.220
Download single 0.572 P!gnda 0.127
Mobile 0.187 Nissan 0.112
Other 0.028
0257 12009
2 0.20 2010
Z 0151
55
§ 0.10
2 0051
0 GM Ford Chrysler Toyota Honda Nissan
(D) False. Chrysler’s went down.
(C) (D) False. Chrysler’s went down.

©
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Chapter 2: Graphical Summaries of Data

29 (A)

A.F.’s Budget Travel |

Condé Nast Traveler |

30 (A)

National Geographic Traveler |

100 ~
Travel & Leisure |
T T T T 1 80 ~
0 200 400 600 800 1000
Fre oy (thousands >
requency (thousands) & 60
V]
=
o
2 40
i3
(8) 2
Magazine Relative Frequency ] ] | |
A.F’s Budget Travel 0.204 O g : :
e ¢ e Newspaper Online only Magazine Local TV Other
Condé Nast Traveler 0.262
National Geographic Traveler 0.220
Travel & Leisure 0314 (B)
Manufacturer Relative Frequency
Newspaper 0477
Online only 0.332
(@) Magazine 0.055
A.F.’s Budget Travel Local TV 0.050
T Other 0.085
Condé Nast Traveler |
National Geographic Traveler | @
Travel & Leisure | 0.5 1
T T T T T T 1
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 s G
Relative Frequency % ’
g 03
(B) .
¢ o 2t 2 024
Travel Magazine Subscriptions =
A.F.’s Budget 2 0.1 1
Travel ’ | |
20.4% 0 | I l ]

Travel & Leisure,
31.4%

Newspaper Online only Magazine Local TV Other

Online News Sites

Condé Nast Other

Traveler
26.2% Local TV 8-5%
5.0%
National Geographic Magazine
Traveler 5.5%
22.0%
Newspaper
47.7%

(&) 314

Online only
33.2%

19

© 2014 by McGraw-Hill Education. This is proprietary material solely for authorized instructor use. Not authorized for
sale or distribution in any manner. This document may not be copied, scanned, duplicated, forwarded, distributed, or
posted on a website, in whole or part.
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(E) 477

Extending the Concepts

31 (A)
6000
5000
4000 A
3000
2000
1000

) ] =
English Spanish Other Indo—  Asian and

European  Pacific Island
Los Angeles

New York

Frequency

6000
5000 A
4000 -
3000 -
2000 -
1000 -

Frequency

I 1 I 1
English Spanish Other Indo—  Asian and
European  Pacific Island

(B)

6000 A
5000
4000 -
3000
2000
1000

Total

Frequency

[

English Spanish Other Indo—  Asian and
European  Pacific Island

(©)
0.6
0.5 1
0.4 1
0.3
0.2 4
0.1+

Relative Frequency

New York

[ ]

0.6
0.5 1
0.4 1
0.3
0.2 1
0.1 1

Relative Frequency

English

Spanish Other Indo— Asian and
European  Pacific Island

Los Angeles

1 [

(D)

0.6 7

o
n
|

0.4

0.2
0.1 4

Relative Frequency
=)
)
1

English

Spanish Other Indo- Asian and
European  Pacific Island

Total

] ==

English

Spanish Other Indo- Asian and
European  Pacific Island

(E) Because of the important concept in

20
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Chapter 2: Graphical Summaries of Data

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
1. 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.

1. True
2. 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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Frequency

Relative Frequency
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80
- (G) 13.4%
9 H) 4.1%
20
:‘l_ 1
0 - ! : :
0.180 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360 22 (A)
Batting Average e
30 -
254
g 20
215
“ 10
5
0 T T T T
0.180 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360
Batting Average
(B)
45 ~
40
35
% 30 4
5 25
:if 20 -
B 157
10
5 -
() 1 { T T
0.180 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360
(E) Batting Average
Batting Average Relative Frequency
0.180-0.199 0.011
0.200-0.219 0.030
0.220-0.239 0.082 (@)
240-0.25 o) - -
0'; i ) 0';69 Batting Average Relative Frequency
URREGEN 0299 0.180-0.199 0.015
0.280-0.299 0.175 0.200-0.219 0.031
0.300-0.319 0.104 0.220-0.239 0.108
0.320-0.339 0.022 0.240-0.259 0.262
0.340-0.359 0.007 0.260-0.279 0.269
0.280-0.299 0.162
0.300-0.319 0.115
0.30 7 0.320-0.339 0.023
0.25 0.340-0.359 0.015

0.20

0.15 A (D)

0.10

0.05

=1

T ¢ T T
0.180 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360
Batting Average

0

22
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Batting Average Relative Frequency
0.180-0.199 0.007
0.200-0.219 0.029
0.220-0.239 0.058
0.240-0.259 0.275
0.260-0.279 0.326
0.280-0.299 0.188
0.300-0.319 0.094
0.320-0.339 0.022
0.340-0.359 0.000

&)
T~ 0.30
g 025
? 0.20
E 0.15 -
2’ 0.10
0.05
o L == —t

T
0.180 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360

y

0.35 1
. 030
0.25 1

Y

‘requenc

e
- i
n S
L1

tive |

= 0.10 A
(-

0.05

Batting Average

I

) 13:4%
) 11.8%

T
0.180 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360

Batting Average

(I) The American League data shows

() MhseAplaetainTtbedremesiyary low
giorerylhighsaieragesiemercasdhelow
biatignahlanavehas Mmokmplayeihwith
RaitingAverages iRaDgeRRBlayers with

batting averages in the center.

23 (A) 10
SR
(B) 3.0

23

(C) THe: Iwenr clsss limiits are 1.0, 4.0, 7.0,
10.0, 13.0, 16.0, 19.0, 22.0, 25.0, and
28.0. The:upperr clbss limits are 3.9,
6.9,9.9,12.9, 15.9, 18.9, 21.9, 24.9,
27.9, and 30.9.

(®)

504
40 4
30 A

20 A

Frequency

10 A

0 1 T T 1 1 1 T f t

1 4 7 10 13 16 19 22 25 28 3l
Number of Hours

(®)

Number of Hours Relative Frequency

1.0- 39 0.125
40- 69 0.170

7.0- 99 0.240
10.0-129 0.145
13.0-159 0.115
16.0-189 0.085
19.0-219 0.065
22.0-249 0.035
25.0-279 0.015
28.0-30.9 0.005

(F)
¥
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Chapter 2: Graphical Summaries of Data

0.25
g 0.20
55 (E)
S . Murder Rate Relative Frequency
e 00- 49 0.211
& 0.05 - 50- 99 0.303
5 S 10.0- 149 0276
1 4 7 10 13 16 19 22 25 28 31 150-199 0.039
Number of Hours 20.0-249 0.079
25.0-299 0.026
(G) 33.5% 30.0 -34.9 0.026
35.0-399 0.013
(H) 12.0% 40.0-449 0.000
45.0-499 0.013
50.0 - 54.9 0.000
55.0-59.9 0.000
24 E‘;g ;3 60.0 - 64.9 0.013
®) 5 (F)
(C) The lower class limits are 0.0, 5.0, (}?, g
(C) 1Ih6,125:6r 21a& Bmis 3300 36.9,40.0, % 030
46.0, 96.0, 56.0, a5006G.0.0T B8 .0pger0, 2. 0251
aless, Bois 55604 5h @ 80 .04.ThkSDper & DA
2thSs BhPis 3494 39.9,914.9,919.9,54.9, E :::;
59.9, 296499 399, 44.9, 49.9, 54.9, o
59.9, and 64.9. o | R N pe e
(D) 0 5 10 15 20 25 30 35 40 45 50 55 60 65
Murder Rate
(D) (G) 82.9%
g (G) 82.9%
20 ] (H) 2.6%
515 (H) 2.6%
25 (A)
= 25 (A)
2] _{— Price ($1000s) Frequency
01 P s 200- 299 [
0 5 10 15 20 ZiAligcr3£al:() 45 50 55 60 65 300 - 399 12
40.0 - 499 I
50.0- 59.9 9
60.0 - 69.9 2
700 - 79.9 3
80.0 - 89.9 2
90.0- 99.9 0
100.0 - 109.9 2
110.0-119.9 !
120.0 - 129.9 !
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Frequency
i

12 4 —
10 - ]
g_
6
4_
5
g I ..1..!!!
20 30 40 50 60 70 80 90 100 110 120 130
Price (in $1000s)
© Price (§1000s) Relative Frequency
200- 299 0.023
30.0- 399 0.273
400- 499 0.250
50.0- 599 0.205
60.0 - 69.9 0.045
70.0- 799 0.068
80.0- 89.9 0.045
90.0- 999 0.000
100.0 - 1099 0.045
1100-1199 0.023
120.0-129.9 0.023
(D)
0.30 7
0.25 ]
0.20
0.15
0.10 4
0.05
(I — :  —

Relative Frequency

T T
20 30 40 50

(E) unimodal
(E) unimodal
(F)
()

@ 2812 by Me€

sale or gistriBution in any manner. This document ma
ibution in any manner. This document ma

sale or distr

T T T T
60 70 80 90 100 110 120 130
Price (in $1000s)

raw-Hle Egucation. is is pro rieigw

raw- ucation. IS IS proprie

osted on a wegsi,te, in wlil‘olle or part.
Boste on a website, in whole orgart.

Price ($1000s) Frequency

20- 399 13
40- 599 20
60- 799 5
80- 999 2
100-119.9 3
120 - 139.9 |

20 7

154

; —

20 40 60 80 100 120 140
Price (in $1000s)

Price ($1000s) Relative Frequency

20- 399 0.295

40- 599 0.455

60- 799 0.114

80- 999 0.045

100-119.9 0.068

120-139.9 0.023
0.5 7
0.4 -
0.3 4
0.2 4
0.1

0 ——1—1—'
20 40 60 80 100 120 140

Price (in $1000s) .
(G) Both are reasonably good choices for

(G)clssvdihsaheabumbss O Elassestate
bniky atdaast 5,1t AessbRan 201480 are
Beithar class SViethgere damasrow| &,
1RatMdAelass widths are too narrow or
too wide.

26 (A)
26 (A)
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Dormancy Period Frequency 3 L T
55— 59.9 1 g 034
60- 649 1 g
65— 69.9 1 0.2
70— 749 I £ 01l
75—~ 79.9 0 &
80— 84.9 4 o L= 1=
85_ 89.9 11 55 60 65 70 75 80 85 90 95 100105110115120
90_ 94.9 23 Duration of Eruption (in minutes)
95- 99.9 12
100 104.9 3 (E) skexvettitoothiecl bfft
105 - 109.9 2
110-1149 0 (F)
115-119.9 | Dormancy Period Frequency
50— 59.9 ]
60— 69.9 2
ok _(B) 70~ 79.9 1
— 80— 89.9 5
201 90- 999 35
15 100 - 109.9 5
6 110-119.9 1
.
35
0 —F—FFF3— —t—t—F—1 30
55 60 65 70 75 80 85 90 95 100 105 110 115 120 75
Duration of Eruption (in minutes) g ;0 |
515+
© = 104
Dormancy Period Frequency 7] P— ]
55- 599 0.017 0 510 ()’0 7IO 80 90 100 1 ;0 li()
60- 649 0.017 Duration of Eruption (in minutes)
65— 69.9 0.017
70- 749 0.017 Dormancy Period  Frequency
5- 199 0.000 50— 59.9 0.017
80— 849 0.067 60— 69.9 0.033
85- 899 0.183 70- 79.9 0.017
90— 94.9 0.383 80— 89.9 0.250
95- 99.9 0.200 90— 99.9 0.583
100 - 104.9 0.050 100 - 109.9 0.083
105 - 109.9 0.033 110-119.9 0017
110-1149 0.000
115-119.9 0.017
(D)
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0.6
2 0.54

CY

0.4
0.3 1
0.2 1

0.1 1

Relative Frequen

—

-

f 1 i f t
50 60 70 80 90 100 110 120
Duration of Eruption (in minutes)

(G) Both are reasonably good choices for

(G) drasdhwidtreasphebiinsbeadotisligsedor
arassotidibieadis; burless eiaiaoes
Arbotbitdeaiads Witithssareana0.
Adsvirdithenshdse widths are too

narrow or too wide.

27 (A) Answers will vary. Here is one
27 (A) pessibitisywill vary. Here is one

possibility:
Number of Words Frequency
0-1999 25
2000-3999 25
4000-5999 5
6000-7999 0
8000-9999 |
(B)
(B)
25
20
2 15 -
£ 101
54
0 f !
0 2000 4000 6000 8000 10000

Number of Words
(C) Answers will vary. Here is one
(C) possibdityvill vary. Here is one
possibility:

Relative Frequency

Frequency

Number of Words Relative Frequency
0-1999 0.446
2000-3999 0.446
4000-5999 0.089
6000-7999 0.000
8000-9999 0.018
)
0.5 1
0.4 1
0.3
0.2 1
0.1 1
0 ——
0 2000 4000 6000 8000 10000
Number of Words
E) skewed to the right
E) skewed to the right

lerg Answers will vary. Here is one

PeRsTTRyvill vary. Here is one
possibility:

Number of Words Frequency

0- 999 5
1000 - 1999 20
2000 - 2999 18
3000 - 3999 7
4000 - 4999 4
5000 - 5999 1
6000 - 6999 0
7000 - 7999 0
8000 - 8999 1
(G)
(&)
20
15 4
10 4
5
0 ! T T

T T
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Number of Words
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Chapter 2: Graphical Summaries of Data

Answers will vary. Here is one possibility:

Number of Words Relative Frequency

0- 999
1000 - 1999
2000 -2999
3000 - 3999
4000 - 4999
5000 - 5999
6000 - 6999
7000 - 7999
8000 - 8999

0.089
0.357
0.321
0.125
0.071
0.018
0.000
0.000
0.018

0.40

y

7

A
L

0.30 A
0.25
0.20 A
0.15
0.10
0.05

Relative Frequenc,

-

[

0 1000 2000 3000 4000 5000 6000 7000 8000 9000

Number of Words

(H) The one with 9 classes is a much
superior ehoice over the one with only
5 elasses. Tiississipcausectiieconeewitih
enly 5 elasses is Mueh (00 wide. Quly
the Mmest baste features of the data are

38 (A)

visiBlg:

Salary Frequency
20,000 - 39,999 5
40,000 - 59,999 7
60,000 - 79,999 3
80,000 - 99.999 <
100,000 - 119,999 2
120,000 - 139,999 4
140,000 — 159,999 1
160,000 - 179,999 1
180,000 - 199,999 1
(B)
7
6
25
S 4
g3
)
\ |
O T T T
§ 992 g8 568 g &
Salary
Salary Relative Frequency
20,000 - 39,999 0.179
40,000 - 59,999 0.250
60,000 - 79,999 0.107
80,000 - 99,999 0.143
100,000 - 119,999 0.071
120,000 - 139,999 0.143
140,000 - 159,999 0.036
160,000 - 179,999 0.036
180,000 - 199,999 0.036
7 030
5 025
g 0.20
£ 015
2 010
E 005
M 0 T T T
Salary

(&) skewed 18 the right
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Answers will vagy. Here is one
possibility:

Salary Frequency
0- 49999 8
50,000 - 99,999 11
100,000 - 149,999 6
150,000 - 199.999 3
@
10 -
8
6 4
4 4
2 4
0
0 50,000 100,000 150,000 200,000
Salary
Salary Frequency
0- 49999 0.286
50,000 - 99,999 0.393
100,000 - 149.999 0.214
150,000 - 199,999 0.107
0.4 1
0.3 1
0.2 1
0.1 1
0
0 50.000 100,000 150,000 200,000
Salary

(H) The graphs with nine classes are much

H) PEHELINnR0Re Wi QY4 LChasstfuch
ﬁff&:ﬁﬁ%% QJ}fﬁh(?nfgof?tc%%%s
fures g at ar wnen
el o0 e e
the class widths are too Wlde, as they

(358
\&o
/<~
=

Frequency
O W E O O P
1 1 1 1 J

are in the graphs containing only four
classes.

Relative Frequency
o
1

Number of Siblings

T T T T T I T 1
0 1 2 3 4 5 6 7
Number of Siblings

(e) hewachtttheerighic

38 &)

1579

10 A

Frequency

N
1

T T T T T T

0 1 2 3 4 5
Number of Pets
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Chapter 2: Graphical Summaries of Data

0.3

Relative Frequency

Number of Pets

(C) skewvestiteothgerighit

31. Because the 30 or more represents an
31. dpecaendathe®Osor more represents an
open ended class.
32. Yes. The last class would become 30-
32. $49. The last class would become 30-
34.9.
Extending the Concepts
Extending the Concepts
33. We need to solve the following equation:
33. W2 +heddrtdldotve thel follbwihg efnsviet:
X=+15+ 15+x+.1+.1=1 Answer:
= A5
34 (A) The respective class widths are 1, .5,
34 (A) ‘Fhd.rkspbéti¥e class widths are 1, .5,
5,1,1, and 3.
(B)
(B)

0.30

)
D

0.20 A

(=]
n
1

Relative Frequency

0.10 A B

0.05

0 1 1.5 2

3 4
This histogram gives a distorted

Rictyirg Qb theHataleecaudsst i akes it
jnetkutike thie igaDROddistHAEOR,
YRR ealitys Tigiune dab sheMisuiah,

when in reality, Figure 2.6 shows that

the data has one mode and is skewed

to the right.
Class Relative Frequency Density
0.00-0.99 0.138 0.138
1.00-1.49 0.292 0.584
1.50-1.99 0.108 0.216
2.00-2.99 0.169 0.169
3.00-3.99 0.200 0.200
4.00-6.99 0.092 0.031
(D)
0.6 e
0.5
. 044
2 03
a
0.2 1 [
0.1 1
0 !
0 1 15 2 3 4 7

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

(E) Adscomdysonehrmdgrana iis phetn@d) talso
tivs aghtt, qust thkd¢hmbistodpamednto
Higurel®,gudthieldi fferihg olassnavidths
ngutersity Histodreiritg wbisdistodths
theaddtahecduseodivididg the ditive
fheqdietachdoyibe dtusdingdtieputstive
prapontionalitthbadksntoitib mspedtéve
plagsestionality back into the respective
classes.

SECTION 2.3 EXERCISES

5EETION .3 EXERCISES
nderstanding the Concepts

ERGEIsa g 15 SRR LR Your
Prdersiandingexerciser logaied wikin the
RRHORHIEHABRYRR AT soHed RARATEE

section. Their answers are found on page 74.
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3. leaf 15.2 15.2 154 155 15.7 15.7 15.8
3. leaf 16.0 16.2 164 16.% 16.2 16.3 16.%
4. stems 16.0 16.9 16.2 16.3 16.8 16.3 16.7
4. stems 16.7 169 182 183 188
5. time-series plot 15
S. time-series plot '
6. time 15.
6. time 3 L L] ° ° o
7_ true oo oo soe °o 00 e oo e e o oo
7. tmue / o 20 ! : :
8. False. In a stem-and-leaf plot, each leaf 1610 = " L & =
8. Tailst berasingla-digitieaf plot, each leaf 16.
must be a single digit.
9- true L d : Bl LR J o
9 . . . :. 010. Ll .‘. LL L) T L] L] .l e o0 .
10. E{ﬂ%e. In a time-series plot, the horizontal 438 49 5 5.1 5.2 5.3
10. BXISJepreaantsdifegics plot, the horizontal
axis represents time.
Practicing the Skills
_IL’facticing the SKkills
11.
1 | 1225566 ) )
2 | 0012779 Working with the Concepts
3 | 1¢ Working with the Concepts
319
4 556 i; gﬁ;
12 5 02578 s
12. 3 335556677999
4 | 111334567
48 | 019 5 | 00022344579
49 | 12445999 6 35
50 ' 13345 17177
51 | 047799 8 044
52 | 2455 9
10 06
1nys
13. Thelistis: 30 30 31 32 35 36 37 37 12|14

3
13. Bhedizt43 30 3% 36 32 33 30 37 39
gé i §§ o el b .
&6 52 5 5 54 (B)
56 57 58 58 5961 63
14. The list is: 14.4 14.6 14.8 14.9 15.1
14. The listis: 144 14.6 14.8 149 15.1

31
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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)

~ ™ e W
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O SN PR P SR
N = n W

N
g
o
[
(]
'ad

-~~~ !

O O 00 00

—
(=)

10 6
11
11
12 | 4

12

o

89
1222334556677788999
00001 12244466788888999

01123

89
556677788999
00001122444
66788888999
0003333

7889

01123

LT S SRV RN
- )
- |
-
)
~

~N NN

~
)

(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)

oo

o
W e LN

N

o

o

o

o

o

R e = T~ I S T S R

o

66

(=)

(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.

32
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2 458

3 67

4 56

5 00179

6 1

7101

8

9 2889

10 8

11 9

12 4

13 | 017

14

157

16 S

17

18 | 2

21 (A)
Wimbledon Master's
1
87 1
444443332222222221111110 1 2 © 33
99877776665555 2 566777888899
110 1 3 ' 011112222233333

3 5567888999
41123
4

6

(B) Leaf 1 represents the ages of the

(B) Wanttledpreyeintsetiscangek edftRe
fefirebéads theagesro btk Metnfers of
theivtaster theFagen tifisheasknioehaok

shtiddienednd Jeahplots Wecklaarhyaste
thdt ttheAmbieetaiptbami ohsaate see
yioutnerWimbledon champions are
younger.

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

22 (A) denhadoHleafipdobatbieabibdidpkayistthe
leagthendf litatepddttHecd Glnddyiksyanthe
LeegftAsdobsi sefof the RGateavive vies.
TheftatdossreofdedHio Rheansdrestane-
Ehthdatzais foundala @thminuate snovie
terdth dibamshong.sbhe Sbeminepecsantse
kel Wholeddongndline deavesspresents
the whole hour and the leaves

is is
IS IS

@ 3814 by MeGraw-Hill Education:

Fggﬂgttgr materja so‘gw For autnorizeg jnstructor use.

represent the tenth of an hour in

length.
PG or PG-13 R
100 9 6
8862 10 01557
30 11 011258
98100 12 5
13 6
14 9
15
2|16

23.Yes, there are some gaps iin the dopllot

below for the Macen, GA tempsratuire
data.
30 40 50 60 70 80
24. This dotplot shows that the data is skewed
te the Fight.
0 2 4 6 & 10 12 14 16 1
25 (A)
25 (A)

(B) Iineersaning: 8680, @), antl @B-QY
(O6cFeldihg: 86-89, 92-00, and 03-07
(06 =07)

33
33
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10000 A

9000 o
8000 - Female
7000 M

3 6000
= 5000
S 4000 Male
=3000 4
2000 A
1000
() 5 1 § % 3 9 8 & ¢ € ¥ & & ¥ 4 & 4 F ¥
26 (A) SEdRILEER2 RS oeEy
12 - DANNNRARBANAAAISITIIIIIKR
:('):M (B) Female enrollment is growing faster.
()_.
g 8+
2 74
g 61
S 41
34
2_
I_
0 T T T T T T T T T T T T T T T T
O O O O > > > 00 00 0 0 & O & & N
SEE5535888888s¢:8¢8¢ 29 (A) $600 billion
H e QR RS AQ RS OO0 R 2 O Q
S22 2388as32388: 24 2

(B) Increasing over that period.

(B) $300 billion

(C) true
27 (A)
-} (D) true
Z 500
£ 400 30 (A) 1980
é 300
% 200
é. 100 (B) 85
;Z= n | == e G IS i [ T

(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)

34

(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
Extending the Concepts

33 (A)
33 (A)
0 3333333344444
0  555556667777788999
I 0000111123
1 | 5557
2144
207
312
314
4
4
5
519
(B)
(B)

20 q

: —’_’—»m -
0 f

wn
1

Frequency
1

(l) 5 10 IIS 2’0 2|5 3I() 3|5 -1'0 -lIS 510 SIS 60
Electoral Votes

(C) They both have the same shape

(O) (Skeyédth tae ¢t dmcalsenthe class
it éd teethéstaglrilbieBas ibeadhss
lindtforetioh kistngdahis Aumbierakh
leavdoirpechlsistend is T fromiesrcyiof
borwrsanceagbiichnis aide tiredwghy off
thebarenieetheiighogralye the height of
the bars in the histogram.

SECTION 2.4 EXERCISES
SECTION 2.4 EXERCISES
Understanding the Concepts
Understanding the Concepts
Exercises 1 and 2 are the Check Your

UndeanstandingdR ercisée: |0tatekl Waittnin the
$éntlenstaifBirgnswes arédound orithagehtO.
section. Their answers are found on page 80.

35

0

0
proportional

proportional )
Option (i) is correct, because the baseline

{Spai éh @pisaroitcexaggarstetthearaienef
thadecliDption (ii) exaggerates the rate of

the decline.
6. The bar graph does, because its baseline is

6. CoReskly plashciate, Ddiatipersericsiphetis
exeggeratpsahairateofthe inekeaseies plot

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

7. Pietees okt dolassanaeke the diffesence
pRReaE Msch ddgeratianihe easrentirence
dppai: han gidphddoesahht ¢easeads that
aetkvtheheighp R dengtnofdhesdolanhas
Been theneasest and length of the dollar has

been increased.
B does. The areas of the images are

8.
8. Psopestionaldadhies ipeiedsAnages are
9

I O b G O

proportional to the increase.
The bar graph is an accurate depiction.

9. The bar gra dph is an accurate depiction.
10. It is misleading because the baseline is

10. rl?ﬁ?lﬁ?ﬁ@@&ﬁ@ ®ecause the baseline is

t placed at zero.
11 (A (n% RIS misleading because you can see
11 (A) gﬁ&tﬁﬁ§195am R0 Hresh see

LRl i offeacauses
HemAiboak shasterHRANJREY Al

#€m to look shorter than they really
are.

(B)
(B)

100
90
80 +
70 4

Y ()() .

ﬁ()

= 40+
30+
20
10

uluc

Male Senators Female Senators
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Chapter 2: Graphical Summaries of Data

12. Option i&i_s the correct one, because it Grade Relative Frequency
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Chapter Quiz
Chagter 8uiz
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1 $3.9. 11 glasges, aige 1. P-0-29 O 0THR @4dsk.0-
T Widthi4.9- 16.9, and 17.0-19.9. The class
A 9 width is 3.
B 5 6. True
C 6 6. True
D 3 7.
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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 Case Study: Do Late-Model Cars Get
vertical axis. This is because the Better Gas Mileage?
relative frequency bar graph just
converts the actual frequency numbers 1.
over to their corresponding Mileage Frequency
proportional equivalents. 16.0-16.9 1
17.0-17.9 0
2. The main difference between the two, 18.0-18.9 0
is that unlike frequency distributions '»f’.ft'?,ﬁ’, ::
for qualitative data, there are no 21.0.21.9 3
natural categories for frequency 20929 0
distributions for quantitative data. In 23.0-23.9 3
the latter, the data must be divided into 24.0-24.9 3
classes, which could vary depending 25.0-25.9 0
on the individual creating them. 26.0-26.9 3
27.0-27.9 9
3. Answers will vary. 28.0-28.9 8
29.0-29.9 3
. 30.0-30.9 6
4. Answers will vary. Shata :
32.0-32.9 3
5. Answers will vary. 33.0.33.9 4
34.0-349 3
35.0-35.9 1
36.0-36.9 |
37.0-37.9 1
38.0-38.9 3
39.0-39.9 0
40.0-40.9 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 6.
or 1 cars in them. Mileage Relative Frequency
14.0-159 0.036
3. 16.0-17.9 0.055
Mileage Frequency Relative Frequency 18.0-19.9 0.091
15.0-16.9 1 0.016 200-21.9 0036
17.0-18.9 0 0.000 220-239 0.018
19.0-20.9 0 0.000 24.0-25.9 0.182
21.0-229 3 0.048 26.0-27.9 0.164
23.0-24.9 6 0.097 28.0-29.9 0.164
25.0-26.9 3 0.048 30.0-31.9 0.127
270289 17 0.274 o s
29.0-30.9 9 0.145 34.0-359 0.09
31.0-329 9 0.145
33.0-349 7 0.113
35.0-36.9 2 0.032
37.0-38.9 4 0.065

4. Wecanisee from the relative freguency
4. Wistoghiarsehgiaw tkatlhiswenirogdahcyith
weso biither deloiw , that it is unimodal, with
very little skew. 7. We can see from the relative frequency

7. Wistognamebalow (hlalelhisveniragdahcyith

0.30 1

el - slighbskaybladhe 188 it is unimodal, with
g slight skew to the left.
2 0.20 A
£ 0151 P
£0.104 2 0.5
&4 3
0.05 A §—
o L/ = 0.10 4
15 47 19 21 23 25 27" 29 31 33 35 37 39 4l -5
Mileage for 2000 Cars 2 0.05 4
S.
5 () 1 T T T T T T T
- 14 16 18 20 22 24 26 28 30 32 34 36
Mileage Relative F uency Mileage for 2009 Cars R
|40_|§9 R 8. 2000 cars tend to have the higher MPG’s.

16.0-17.9 3 8. 2000 cars tend to have the higher MPG’s.
18.0-19.9 5 9. The back-to-back stem-and-leaf plot

00219 ilisplyssimmastiatelychelow illysgiales the
20239 ! arparsan hetenten theldStPara s es the
40259 10 layes 2pRYe} 80.,T s 5 begause.al of

g . EE SBRL4R U8, coMBar sl ds L Hhers inggne
_;():()__:, | q 2 8 d qpl%%zgo %5%91&% 1‘?&& [?ﬁg%eﬁq one
32.0-33.9 2 B’f’&, SEJ%HS 3 %@l%g to look between
34.0-35.9 5 two different histograms.
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2000 Cars 2009 Cars
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