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Exercises
J \«dr\bU VcV

49. Songs on an iPod David's iPod has about 10,000
* songs. The distribution of the play times for these

songs is heavily skewed to the right with a mean
of 225 seconds and a standard deviation of 60 sec-
onds. Suppose we choose an SRS of 10 songs from
this population and calculate the mean play time x
of these songs. What are the mean and the standard
deviation of the sampling distribution of x? Explain.

Xf \

51.1 Songs on an iPod Refer to Exercise 49. How many
songs would you need to sample if you wanted the

standard deviation of the sampling distribution of x to
be 30 seconds? Justify your answer.
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(514 Larger sample Suppose that the blood cholesterol "*~l
level of all men aged' 20 to 34 follows the Normal dis- \h mean n = 188 milligrams peTdecIfiter I

(mg/dl) and standard deviation cr = 41 mg/dl. __J

(a) Choose an SRS of 100 men from this population.
TT71 . .—-|—— -—=— •-=—-.. f t

. . / , ' u

" N ( / tf £, 1 1

} Find the probability that x estimates p within
mg/dl. (This is the probability that x takes a value

between 185 and 191 mg/dl.) Show your work.

(fj£ Choose an SRS of 1000 men from this popula-
tion. Now what is the probability that x falls within
±3 mg/dl of /j,? Show your work. In what sense is the
larger sample "better"?

£ X ) =

-The o4- X =

^ ft i.s-e he. c <io ̂ a~

/56J ACT scores The composite scores of individual
students on the ACT college entrance examination in
2009 followed a Normal distribution with mean 21.1
and standard deviation 5.1.
(a) What is the probability, that a single student
randomly chosen from all those taking the test scores
23 or higher? Show your work.
(b) Now take an SRS of 50 students who took the
test What is the probability that the mean .score x of
these students is 23 or higher? Show your work.

© Le-V- V-
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!57. What does thjCLTJay? Asked what the central
limit theorem says, a student replies, "As you"
taEelarger and larger samples from a population,
the histogram of the sample values looks more and
more Normal." Is the student right? Explain your
answer. :•

,v \ *  * \ J  M  T

4-0 be<.
u
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more c

59. Songs on an iPod Refer to Exercise 49. ^--' '
(a) Explain why you cannot safely calculate the
probability that the mean play time_Zis_morethan
4_rninutes (240 seconds) fojju£SRS of 10 songs.̂

( (b);Suppose we take a^SRS_of_36jl>ngs instead.
Explain how the central limit theorem allows us to
find the probability that the mean play time is more
than 240 seconds. Then calculate this probability.
Show your work.
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60. Lightning strikes The number of lightning strikes
on a square kilometer of open ground in a year has
mean 6 and standard deviation 2.4. (These values
are typical of much of the United States.) The
National Lightning Detection Network (NLDN) uses
automatic sensors to watch for lightning in a random
sample of 10 one-square-kilometer plots

c.4-

= 6

(a) What are the mean and standard deviation of
x, the sample mean number of strikes per square
kilometer?
(b). Explain why you cannot safely calculate the prob-
ability that x < 5 based on a sample of size 10.
(c) Suppose the NLDN takes a random sample of
" ̂ JO-Square kilometers instead. E)q^3alrrriOTvThe
centrallimit theorem allows us to find the probability
that the mean number of lightning strikes per square
kilometer is less than 5. Then calculate this probabil-
ity. ShowyouTwofE

>4

63 More on insurance An insurance company knows
that in the entire population of homeowners, the
mean annual loss from fire is p = $250 and the

Wf?-^- The
ly right-skewed: many

policies nave ju iu^but a few have large losses. If
the cornDanjLsells (ROOOioHci^ can it safely base
its rates on the assumption that its ayeragejpsswillbe
no greater than $275? Follow the four-step process.

_
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Exercises 69 to 72 refer to the following setting. In the lan-^
guage of government statistics, you are "in the labor force"
if you are available for work and either working or actively

^eeKing.^orJ^^^ &
the labor force (not of the entire population) who are unem-
ployed. Here are data from the Current PppuktionSuryey
for the civilian populatiotfage dT5 years and over in a recentj
year. The table entries are counts in tkousandTof people.

Highest education. Total populatio l̂n labor force ^mployed
."27,669 ' X^-T2TTO---^'l 1,408 ~

rt \ C o \  r-e_ O <
^

Didn't finish high • ;••
school . . . -

Highschpp I but no...,-. .;=;: .&ffiO,r -:...-.,- 37,834;: ..> 35,857 ;.
College ; . • . - . • • .. ;. - - v., •-'•^'•..-..:••. .•:::;.>;-p-

Less than bachelor's

1,977

47,556 34,439 32,977

;(l . 1 ) Findffie ;uneniplb;yment rate
for people with each level of education. How does the
unemployment rate change with education?

70; Unemployment (5.1) What is the probability that a
kfe randomly chosen person 25 years of age or older is in

f°rce? Show your work, ^j (.

•11. Unemployment (5.3) If you know that a randomly
chosen person 25 years of .age or older is a college
graduate, what is the probability that he or she is in
the labor force? Show your work. /U

72. Unemployment(5.3) -•. Areathe events "in *he labor
force" and "college graduate"..independent? Justify
'youranswer. •/• " • • ' • ' ' . •;_"*; :.
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