#  The standard ¢

for an SRS of size
least 10 times as large as the s“zmpl)
viation of p gets smdlicx as the sample size n gets larger. Because of the square
root, a samp k four times larger is needed to cut the standard deviation in half.
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”ﬂus 1\11 can be used if t

~

unpling distribution of pis V
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e population is at
The standard de-

(the 10% condition).

°  When the sample size n is large, the sampling distribution of p is close to

a Normal distribution with mean p and standard deviation Vp(1 — p)/n.
in pmcticc use, this Normal approximation when both np = 10 and
— p) = 10 ({the Large Counts condition).

The candy machine Suppose a large candy machine
has 45% orange candies. Use Figures 7.11 and 7.12
(pages 441 and 442) to help answer the following
questions.

Would you be surprised if a sample of 25 candies
from the machine contained § orange candies (that’s
32% orange)? How about 5 orange candies (20%
orange)? Explain.

Which is more surprising: getting a sample of 25
candies in which 32% are orange or getting a sample

.33, of 50 candies in which 32% are orange? Explain.

of The candy machine Suppose a large candy

; machine has 15% orange candies. Use Figure 7.13
Ss of size (page 442) to help answer the following questions.
uth about -

Would you be surprised if a sample of 25 candies
from the machine contained § orange candies (that's
32% orange)? How about 5 orange candies (20%
orange)? Explain.

cercise %

Which is more surprising: getting a sample of
25 candies in which 32% are orange or getting a
sample of 50 candies in which 32% are orange?

Explain.

The candy machine Suppose a large candy ma-
chine has 45% orange candies. Imagine taking an
SRS of 25 candies from the machine and observing
the sample proportion p of orange candies.

sccesset (a) What is the mean of the sampling distribution of p?

e the ur Why?

¢ the sam
the (b) Find the standard dev
t

i iation of the sampling dis
ribution of p. Check to see if the 10% (rmdmfm

n propé is met,

(d)

30.

(a)

31

[s the sampling distribution of p approximately
Normal? Check to see if the Large Counts
condition is met.

If the sample size were 100 rather than 25, how
would this change the sampling distribution of p?

The candy machine Suppose a large candy
machine has 15% orange candies. Imagine taking an
SRS of 25 candies from the machine and observing
the sample proportion p of orange candies.

What is the mean of the sampling distribution of p?

Why?

Find the standard deviation of the sampling distribu-
tion of . Check to see if the 10% condition is met.

Is the sampling distribution of p approximately
Normal? Check to see if the Large Counts condition
is met.

If the sample size were 225 rather than 25, how
would this change the sampling distribution of b2

Airport security The Transportation Security Ad-
ministration (TSA) is responsible for airport safety.
On some flights, TSA officers randomly select pas-
sengers for an extra security check before boarding,
One such tlight had 76 )usscnocrsm 12 in first class
and 64 in <(>c1(h class. TSA officers selected an SRS
of 10 passengers for screening, Let p be the propor-

tion of first-class passengers in the sample.

Is the 10% condition met in this case? Justify vour
answer.

Is the Large Counts condition met in this case?
Justify vour answer.
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Scrabble In the game of Scrabble, cach plaver
begins by drawing 7 tiles from a bag containing
100 tiles. There are 42 vowels, 56 consonants, and
2 blank tiles ch bag. Cait chooses an SRS of

7 tiles. Let p be the proportion of vowels in her
sample

(a) Isthe 10% condition met in this case? Justily vour
ANSWET,

(b) Is the Large Counts condition met in this case?
Justify vour answer.

In Exercises 33 and 34, explain why you cannot use the
methods of this section to find the desired probability.

33, Hispanic workers A factory employs 3000 union-
ized workers, of whom 30% are Hispanic. The
15-member union executive committee contains
3 Hispanics. What would be the probability of
3 or fewer Hispanics if the executive committee
were chosen at random from all the workers?

34. Studious athletes A university is concerned about

the academic standing of its intercollegiate athletes.
A study committee h()osm an SRS of 50 of the 316
athletes to interview in detail. Suppose that 40% of
the athletes have been told by coaches to neglect
their studies on at least one occasion. What is the
probability that at least 15 in the sample are among
this group?

35. Do vou drink the cereal milk? A USA Today Poll
asked a random sample of 1012 U.S. adults what
they do with the milk in the bowl after they have
caten the cereal. Let p be the proportion of people
in the sample who drink the cereal milk. A spokes-
man for the dairy industry claims that 70% of all
U.S. adults drink the cereal milk. Suppose this
claim is true.

(a)  What is the mean of the sampling distribution of p?

Why?

(b)  Find the standard deviation of the sampling distribution
of p. Check to see if the 10% condition is met.

(c) Is the sampling distribution of b approximately
Normal? Check to see if the Large Counts condi-
ton is met.

(d)  Of the poll respondents, 67% said that they drink
EH\ Find the probability of obtainis
2 adults i which 67% or fewer

the cereal m
a sample of I
sav they drink thc cereal milk if the milk mdush’}
. Does thi
vineing evidence against the claim? Explain,

The Gallup Poll asked

a random sample of 1785 adults swhether they

spokesman’s claim is true s poll give con-

36, Do you go to church?

W
~3

38.

40.

41,

A critic savs,

attended church during the past week. Let

proportion of people in the sample who attended
o

7o ofall

LLS. adults went to church last week. Suppose this

church. A newspaper report claims that 40

claim is true.

What is the mean of the s
Why?

impling distribution of p?

-
-
-

Find the standard deviation of the sampling distributigy
of p. Check to see if the 10% condition is met.

Is the sampling distribution of p approximately
Normal? Check to see if the Large Counts
condition is met.

Of the poll respondents, 44% said they did attend
church last week. Find the probability of obtaining
a sample of 1765 adults in which 4% or more say
they attﬁndcd church last week if the newspaper |
report’s claim is true. Does this poll give convincing
evidence against the claim? Explain.

Do you drink the cereal milk? What sample size
vould be required to reduce the standard deviation
of the sampling distribution to one-half the value you
found in Exercise 35(b)? Justfy your answer.

Do you go to church? What sample size would be
required to reduce the standard deviation of the sam
pling distribution to one-third the value you found it
Exercise 36(b)7 Justify vour answer,

Students on diets A sample survey inferviews an
SRS of 267 college women. Suppose that 70% of cal:
Jege women have been ona dlct within the past 12
months What is the probability that 75% or more ol
the women in the sample have been on a diet? Sho
your work.

Who owns a Harley? Harley-Davidson motoreycles
make up 14% of all the motorcycles registered in
the United States. You plan to interview an SRS of
500 motoreyele owners. How likely is vour sample &
contain 20% or more who own Harleys? Show your
work.

On-time shipping A mail-order company adver
tises that it ships 90% of its orders within thr@GV
working days. You select an SRS of 100 of the 50
orders received in the past week for an audit, The
audit reveals that 86 of these orders were shippét
on fime.
ps 0% of its ordersiont f“

1
what is the pmbﬂ\il ity 31(11 the proportion inan
of 100 orders is .86 or less? Show vour work.

If the company really shi
.
i

- but in youl

Ahal You clatm 90%
yan that

sample the <m<;';3m<> percentage is lower il



So the 90% claim is wrong.” Explain in sh mple
Janguage why your probabil lity calculation in
(a) ;hm\s that the result of f the sample does not
refute the 90% claim

Underage drinking The Harvard College Alcohol
Study finds that 67% of college students sup p()rf
efforts to “crack down on \mdua% drinking.” Does
this result hold at a large local coﬂcgc. To fmd out,
college administrators survey an SRS of 100 students
and find that 62 support a crackdown on underage
drinking.

Suppose that the proportion of all students attending
thls CONL(’C who support a crackdown is 67%, the
same as the national plopoltlon What is the prob—
ability that the proportion in an SRS of 100 students
is 0.62 or less? Show your work.

Awriter in the college’s student paper says that
“support for a crackdown is lower at our school
than nationally.” Write a short letter to the editor
explaining why the survey does not support this
conclusion.

Tultiple choice: Select the best answer for Exercises 43
0 46. Fxercises 43 to 45 refer to the following setting. The
nagazine Sports [llustrated asked a random sample of 750
Division | college athletes, “Do you believe performance-
nhancing drugs are a problem in college sports?” Sup-
ase that 30% of all Division I athletes think that these
nigs are a problem. Let 5 be the sample proportion who
that these drugs are a problem.

S

3. Which of the following are the mean and standard
deviation of the sampling distribution of the sample
proportion p?

Mean = 0.30, SD = 0.017
Mean = 0.30, SD = 0.55
Mean = 0.30, SD = 0.0003
Mean = 225 SD = 125
Mean = 225 SD = 1575

DGCx‘easing the sample size from 750 to 375 would

multiply the standard deviation by

ley 172, (e} none of these.

N .
he sampling distribution of pis

approximately
\()rmd} because

| Here i e
Here are g Jeast 7500 Division 1 college athletes.

by np=225andnll = p)= 525 are both atleast 10

(¢} arandom sample was chosen.
(d) the athletes’ responses are quantitative.
() the sampling distribution of p always has this shape.

46. In a congressional district, 55% of the registered
voters are Democrats. Which of the following is
equivalent to the probability of getting less than 50%
Democrats in a random sample of size 1007

050 — 0.55
(a) ( 100 >

b Pz < 0.50 — 0.55
0.55(0.45)
100

A Sample survey I’GPOItS

47. Sharing music online (.
that 29% of Internet users download music files
online, 21% share music files from their computers,
and 12% both download and share music.” Make a
Venn diagram that displays this information. What
percent of Internet users neither download nor share

music files?

48. California’s endangered animals (- 1+ The Califor-
nia Department of Fish and Game publishes a list of
the state’s endangered animals. The reptiles on the
list are given below.

Southern rubber boa

Loggerhead sea turtle

Barefoot banded gecko

Coachella Valley fringe-toed lizard
Blunt-nosed leopard lizard

Giant garter snake

San Francisco garter snake

Desert tortoise

Olive Ridley sea turtle
Istand night lizard
Flat-tailed horned lizard
Green sea turtle
Ieatherback sea turtle
Alameda whip snake

(a) Describe how vou would use Table I at line 111 to
choose an SRS of 3 of these reptiles to study.

(b)  Use vour method from part (a) to select your sample.
I %Cnuf* he reptiles vou chose.




