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23  An automobile dealer complains to a manufacturer’s representative that there
are numerous defects in the paint of 25 automobiles received in a shipment. The
manufacturer’s representative checked each car and found the following defects:

1,302 1L,2,21,21,1,1,223,

L1,21,22 1,32 and 2
Construct a dot diagram that shnws-the number of automobiles that have 0, 1, 2,
and 3 paint defects.
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25  Forty-two people attending a conference were offered their choice of nonalcoholic
beverages and selected the following:

Beverage Number

Coffee 15
Soda pop 10
Juice 7
Tea 6
None 4
Total 42

Construct a Pareto diagram like that of Figure 2.2 with the largest value plotted on
top and the remaining values plotted below in descending order.
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27  The number of motor vehicles washed at a car-wash establishment in 24 gunw:utivc
business days is

168 195 227 193 207 189 176 216 164 199 198 203
214 191 171 200 197 195 184 202 188 173 197 18l

Construct a stem-and-leaf display with the stem labels 16, 17, 18, 19,20, 21, and 22.

28  We have illustrated stem-and-leaf displays with one-digit leaves, but sometimes it
1s more convenient to display them with, say, two-digit leaves, three-digit leaves, or
more. For example, the numbers 247, 139, 223, 148, and 115 can be displayed as

1139 48 15
2147 23

or, ordering the leaves as

L{15 39 48
2023 47

Construct a stem-and-leaf display with two-digit leaves and with stem labels 1, 2, 3,
4, and 3 for the following weekly earnings, in dollars, of 15 salespersons:

305 255 319 167 270 291 512 183 334 362 188 217 440 195 408
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211 Following are the numbers of minutes that it took a newspaper delivery service to
deliver the morning newspapers on 28 days:

78 66 54 62 67 68 62 60 71 67 80 60 56 6l
63 65 52 69 59 65 73 68 64 60 71 57 56 76

Construct a double-stem display for these values.
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216 The average speed of the winners of the annual Indianapolis 500 automobile race
from 1957 to 2001, in a race that is usually 500 miles in length, varied from 133.791
to 185.981 miles per hour. Indicate limits of five classes into which these winning

speeds might be grouped.
2.18) miy (%)= 133,231
ﬁhxﬂf{) - }?5; gfi

Aonge = waK(l;)~pin (X)) = 185,9¢/- 133,291 - 52,)9
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2.30 Following are the numbers of years of service of all 55 justices of the United States
" Supreme Court who were appointed from the years 1900 to 2002. The data includes
the nine justices who were members of the court in 2002 and all other appointees

since 1900.

29
19
3
4
5
26
5
10
10
26
22

(a) Group the years of service into a table having the classes (-4, 5-9, 10-14,
15-19, 20-24, 25-29, 30-34, and 35-39.
(b) Convert the distribution obtained in part (a) into a cumulative “‘or more”

distribution.

231 Convert the distribution obtained in part (a) of Exercise 230 into a

(a) percentage distribution;

(b) cumulative “less than or equal to™ percentage distribution;
(¢} cumulative “or more™ distribution.

2.30) Clagss Taky Freqmoy
o-4 5
5-9 KKK 4
10-14 LN
15-13 KK i 14
20-24 5/ é r
25-23 7 4 /
30-34 & 3 ¢
35-39 5 {
n=55

13
16

7
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15
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34
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16
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13
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2
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16
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235  In the sport of baseball the winner of the World Series is the first team to win four
of the seven or fewer games that are played. The losing team can therefore win 0,

1,2, or 3 games. For the last forty of the World Series plaved, ending with the year
2000, the losing team won anly the following number of games:

31303303131
13331362123
12313133310
0322223001

Construct a distribution showing how many games, 0, 1, 2, or 3, were won by the

defeated team of the World Series.

236 A survey made at a resort city showed that 50 tourists arrived by the following
means of transportation:

car, train, plane, plane, plane, bus, train, car, car, car, plane, car, plane,
train, car, car, bus, car, plane, plane, train, train, plane, plane, car, car,
train, car, car, plane, car, car, plane, bus, plane, bus, car, plane, car, car,
train, train, car, plane, bus, plane, car, car, train, bus

Construct a categorical distribution showing the frequencies corresponding to the
different means of transportation.

2.35) gGames Tally Frequarcy-
0 P24 £
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240 Following is the distribution of salaries of the fifty governors of the United States

for the year 2001.

Salaries

(in thousands

of dollars) Frequency
50- 74 3
75- 99 21

100-124 19

125-149 3

150-174 1

175-199 3

Total 30

(a) Draw a histogram of this distribution,

(b) Drawa frequency polygon of this distribution. Class marks for the frequency
polygon are 62,87, ... 187.
241 Convert the distribution of Exercise 2.40 into a cumulative
and draw an ogive.
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244 Data from the U.S. Bureau of the Census shows that the resident populations of o drana
the East North Central states are as follows:

FPopulation
State {in thousands)
Indiana 6,080
[llinois 12,419
Michigan 9438
Wisconsin 5,364
Total 33,301

Construct a pie chart of this categorical distribution.
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3.5 Acs;urdmg to the Bureau of Labor Statistics, the average pay (in thousands of
dollars) paid in the top 15 metropolitan areas in the United States in 1999 was

514 504 456 448 446
429 416 406 401 401
398 395 386 385 383

Find their mean annual pay in thousands of dollars.

39  The records of 15 persons convicted of various crimes showed that, respectively, 4,
3,0,0,2,4,4,3,1,0,2,0,2, 1, and 4 of their grandparents were foreign born. Find
the mean and discuss whether it can be used to support the contention that the
“average criminal” has two foreign-born grandparents.

35;.) ;{—: Z - 54,4+ 5S04+ 45164 --n- + 3P, 5+ 3£ 3 J.,?J:f' 42
”
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= S w 412 +3+244

319 Previously, we stated that in 2000 the production of milk, in thousands of pounds
per year per cow, was 19.0 in Michigan, 21.2 in Wisconsin, and 17.8 in Minnesota.
Given that there were 300,000 cows in Michigan, 1,340,000 in Wisconsin, and
534,000 cows in Minnesota, what is the average annual milk production for the
three states combined?

320  Aninstructor counts the final examination in a course three times as much as each

of the three one-hour examinations. What is the average grade of a student who
received grades of 75, 77, and 58 on the three one-hour examinations and 82 on the

final examination? @
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329 The following are the numbers of restaurant meals that 13 persons ate during a
given week:
31051856 1215104675
Find the median.

329) (i) o L £ 3 5 5 5 & 6 & 40 1z IS
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334 The automatic telephone answering machine of a large office transferred the
following numbers of incorning calls to various personnel during 25 business days.

147 123 135 154 146
182 132 128 144 177
150 142 169 137 193
129 198 156 154 140
138 107 146 125 117

Find the median number of these telephone calls
(a) directly;
(b) by first constructing a stem-and-leaf display.

346  Selected major bodies of water in the Gulf Coast are Tampa Bay, Galveston
Bay, Atchafalaya Bay, Matagorda Bay, Lake Borgne, Mobile Bay, Breton Sound,
Florida Bay, Lake Pontchartrain, Laguna Madre, Mississippi Sound; and their areas
In square miles are 212, 236, 245, 253, 271, 310, 511, 616, 631, 733, and 813,

(a) Calculate the values of Q;, 03, and the median,

(b) Construct a box-and-whisker plot for the areas of the water bodies.
~ i
3.4¢) (w236 us 253 201 210 S0 446 53 233 543

@jd:#; ﬁuw:‘:ié f-.v?:’&.-a_r.- & — @25.(ntl)2 ©,25./2+ 3
Sredion = ﬁ.l -2 0,50.brrf) = 0,50./226
Py —» o1S. larl] = 0,45.12=9

(i) g w245 ; g 2300 j Py =631
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3.51 The following data provided by the Current P
total unemployment (as a percent of the civilian
data refers to the eastern states and the

Exercise 3.50.,

opulation Survey is the percent of
labor force) for the year 2000, The
District of Columbia that are specified in

4333425¢4¢4525#444

(a) Find the mode:
(b) find the median:
{c) find the mean.

3 s
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5 >
é y
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yellow
red
red
Ereen
blue
or.
blue

/s
Asked for their favorite color, 50 persons gave the following Tésponses:

red blue blue green

biue brown red blue

red green white blue

green blue red green

purple white yellow blue

blue red red brown

white green blue blue

red blue red yellow

yellow blue blue Orange
green Wwhite purple blue

_ What was their modal choice?

Moclald Chosce ,—:;-_ LBlue. .
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3.61 The following are the closing prices (in dollars) of two stocks on five consecutive
Fridays:
Stock A: 18.25 17.03 1841 17.44 18.10
Stock B: 2031 2027 19.55 20.60 20.40
Calculate the range for each stock and decide which is more stable, that is, less
variable.

3.41) A, =18,44- 12,03 - 1,38
Rp = 20,60 — £3,55 1,05

Stoe k 3 FJ‘:"—"J'-‘- e ore ..I"'J'{‘.?Jfﬁé. AQ.MJ.L z}é. roxge.
15 lesy fhan FhaX aff SHock A
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According to the Insurance Information Institute, per capita fire losses (excluding
losses from forest fires and government property) in the United States from 1990
to 1999 were, respectively, 38, 45, 53,44, 49,45, 47, 48, 46, and 42 dollars.

(a) Calculate 5 using the formula that defines s.
(b) Rework this exercise, using the computing formula.
(c) Verify that the solutions of parts (a) and (b) are identical.

¢

3.65

I ; "
44532 0,3 ()"

- z
Kea X =X X

X
284Ste=PF (-0 36':
45-457==0F (agyt 45

53-ui=%3 5yt S3*
¢ | ! o
I

— 2 | 3
3.65) &)t Zlx-%) ugs_, . 44,
Py 5 B , ; 62 —“ﬂ‘=-3r}£ (‘J;;} + 4;.2 —
ZKh=45?  Sto-%)Eugs ZK=4033
$= 16,46 "= 4,06 | - 3
i - 2 e -_"ra P o s =
4) sr_ SXi - "f‘” 21033 - 457
=-_____'_'————_...: /a — ;églfj;:'/é;éé
A= & I
37 In 1999 he electric ene .
ted in units of bij; ; - :
s bl N i S iorinte X%
innesota, lowa, and Miccr » 30Ut Dakota, Nebraska, Kapsas,
ing o po k3 106,300,420, 440,370, and 735, Mot Wl S N=7
the computing formula for the standard deviation so that it applies to populations 0,6 lo,6* -
(that is, replace the » — 1 by n and then replace each n by ¥) and then yse it to ! !
calculate o for the given data, : o .
2 tax)t 2 L5 s
. {1 LE8 126433~ .Ef_:é_, [ Ex 22684 Sxi=12643 3
- ey —-—._._-___-__-_- — —_— — — — ——
N 7 '2’43
T~z 30,2 = 1 4 A
ﬁpe,_s We/ah7s.
389 A sample of the ages of five women in an aerobics class revealed the following ages: z .
22,18,26,20, and 24. Their weights were 115, 159, 141, 137, and 130 pounds. X X X; X 2
(a) Find the mean and standard deviation of the ages and yse these values to 22 22t "ns 4y
determine the coefficient of variation. 1§ 18% 153 i59 2
(b) Find Ih_e mean and standard deviation of the weights and use these values to 26 2" ) :
determine the coefficient of variation, 20  z0* ; ot
Using the coeffic iati i ki b 4102 28
{c) Using the coefficients of variation of parts (a) and (b), determine whichofthe ¢4 24 24~ &
two sets of data are more variable, SX: Sy =482
: Xi= o 4 s4
L 2Y =340
ZXi=2440 e
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= s —Jo ; Sx= AW =306
Colx = “)'(:..E"‘— 0 j:" 100 = 14137~

4) G= 252 = 1344, _;;=_9“”:'i—f‘?" =25%F

CoVy= —=2_.100= 198 pog. 11, 92.¢ Sxs (2518 = M2

c) Ata cet af es e poce varicall, SV GV,
C_;n ; . r aw
" Sidkr He ida A Carve, bur swccess is dodominey
éy B score of Ao by e Bty dosof Qb #ig
Sfméjez}ka/ Seare 2 gives Poins sy Sy |
dosiatrons /s He ol uscy/ Fom. e ez, i
2= _X o

_——
-

/m/géﬁamr-, we  compae. Fhou— .rréwdércz_/,/;ua/ Seo et

3.86 Of two persons on a reducing diet, the first belongs to an age group for which the
mean weight is 146 pounds with a standard deviation of 14 pounds, and the second
belongs to an age group for which the mean weight is 160 pounds with a standard
deviation of 17 pounds. If their respective weights are 178 pounds and 193 pounds,
which of the two is more seriously overweight for his or her age group?

ore &by
398 Goyl Gwy2 2o 1PEHE oy § ameind
=16 M= )40 “
O =14 Oy =17 -i'.z-'-M: 4, 941

%a
)g e f&'? X_; f-‘-ff_g
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pproxinate. Storalics for projmd ofia [, Feguercy

ﬁ’?ﬁff’éyﬁbﬂ)
2
o Vi rencg. - f X
PMecr oval Vi A (z:x,)
¥ = 25X S
o oy

whee Xi ae chlag arks. (nwddde. /mz}'/f;:/ aidl nzoA

ez, ;ﬁmfﬁé.r. v Mecen#bes
. L loper Lound o4 #ho Class
5}"':,:_,,.?‘—-:- S Sreguen gy s
S Apbern st ;foms o recich /“’"';f:z:
e : btorved ﬁft e Class ;
Joortiles mod Hrconstls se Fourd bhewisa, ap ue
see. i He rex? examoL. -
"3101 If a share of common stock has a market price of $30.00, and its earnings per share
is $5.00, then its price-earnings (PE) ratio is i = 6.0. If the earnings of this

common stock had been $2.00, $3.00, or §4.00, then the PE ratio would have been
15.0, 10.0, and 7.5, respectively. Suppose an investor's stock portfolio consisted of

40 stocks with the following PE ratios:
Number of
PE ratio stocks
0-4 3
5-9 10
10-14 12
15-19 9
20-24 4
25-29 2
Total 40

(a) Find the mean;

(b) find the standard deviation;
(c) find the median:

(d) find quartile 1 and quartile 3;

(e) find the eigh_t;'eth_percentﬂe._
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39 pF potis X; ;‘f Fu X; x- £ ;f,-z Com. £
04 2 3 6 L 13 3
5-9 7 10 e L3 4 9o 13
10-14 12 /2 Il 144 1728 25
15-19 13 3 153 289 260)+ 34

2-24 22 4 88  4gy 1936 28
25-29 2% z 2 + 24 229 :_1.:,53 7
n=34=40 SHX;=5/5 2fixi = 8225
_— 2 = s/st
o) R S5 13,805 4)s% 225 %0 o .s
4] i Jﬁ.ﬂ
g9
£= Vi b€ = 629

S) Asihin af medion = 42220 (we v 2 for simliihy)

looking at He Lo fo valses, we possed/ 20 Fru7 FAe

ot chas 1O-Vly; cned we. red 20-13=2F valiy o recch
padian. Thn; LG, =7 ; f=12; €= lu5-95=5 5o

e - I I
){ 9{5-}-{} !4

GJ) QJ;A'BA g.f .f.‘ﬂ, =4:£__—_fﬁ? 3 ,44_;;':4-3«-) q‘ﬂ 9&, - _?.?:: 20
L2645 j p210-327,; f2)0,c25 L=lyS;])z 30-2525 F29,e26

S %#;4,5+§_._5'=f%;2?-£
Z
‘?’)fq.sffr?bn ﬂ»yl f,} = QIR 4O p4 F
Lz 45; j-‘i;-}:a; f!:fﬂ;'t:.'-:j
T e i
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k30— pkval il 99,77 of Sk o
(e 'k seo thot B gopoximesions. folbows Mool ,g?,;,g,,@d

3.85 [nacertain department store, the mean number of items returned for a refund each
day is 45, and the standard deviation is 6. Use Chebyshev's theorem to determine
between what two numbers must Lie

3
(a) atleast i of the daily number of items returned for a refund;

15
(b) atleast T of the number of items returned for a refund.

3-5’5) =45, o= =6 (Mete that 1 ard o~ car de
roplocad by Copl StAIEeh R ad £ seymitiely)

a) £ !:. -3 7k ratervad k)
g At Lo
._ifzé— 452 2.8
>
ks (33 ;5%)

1 . =L e inkered S

; 46 3.6

% il

k=4 - (2?.; £3) @d
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378 The records of a charitable center for the collection of used clothing and household
items (for later resale) show that, on the average, they receive 100 contributions
daily, with a standard deviation of 5 contributions daily. Use Chebyshev's theorem

to determine at least what percentage of the days the contributions will number
between

(a) 90and 110;
(b) 8 and 115.

379 If the empirical rule was used to solve Exercise 3.78 (a) and (b), would the
percentages be larger or smaller? Explain (do not solve).

3.7/ = 100 o =5
%) bobervals (90;110)
Zﬂﬂfé'.a—':z’/r:?
(1-_*’,_-).Ma=-?5,‘4 /007 Sk = /D
z bk

b bkvad: ($#5;15)

(Jr ! ) Jod = 33/ /oo + 5k =/5

3+, £ a3

.?-‘I"_fﬂ (a) canfouns %&'axr}y.p,éét 95«
() Gotems. opmroximatly 577

_Sﬂawde.,c_r-.

I\ _

%ﬁvh/ (Bedf Iﬁ;aﬂ Faszﬁbc.g— R-.-fw /‘-‘snﬂ{mé( Skored
Lt bo o Di3be o #7007 Lifsri b Fb

(Rpht Shoured) (Let Shewed)
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*3.108 Find the Pearsonian coefficient of skewness for the distribution of grades in a quiz
given to students in a mathematics course. The mean grade, T, is 79.2, the median
grade, ¥, is B0.1, and the standard deviation, s, is 16.5. After determining the value
of SK, explain whether the skewness is high, or whether the distribution is fairly
symmetrical.

*3.109 In a tree nursery, a nursery attendant measures the heights of all the blue spruce
trees to measure their growth in a month and finds that the mean, ¥, growth is 2.25
inches, their median, ¥, growth is 1.96 inches, and their variance, 5%, is 0.23 inch.
Find the Pearsonian coefficient of skewness.

SK =

2.008) X=?9,2 ; X=89,4; 5= /6,5

Pt ¥ 4
s 292 -608) 4k
14,5

Distochoron of e grodes are Fanly spmneriieal,
ﬁfff-"gﬂ shove o A e Lff.

g.fﬂg)k_.—_ 2,25 ; f)\(}:f“'?ﬁf ;2“;@2_; = L= W:eﬂréf

SK = 2.(2,22- f:ﬁ'ﬁ') —

O 4 f
D3tibotion of He Aigh7L ae showed #A Fe rope
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