Text Exercise Set 18

NAME:

18-1 Each time a fair coin 1s flipped, heads and tails are equally likely to be facing up.
We treat the two sides of the comn as our parent population from which a simple
random sample of size n can be selected by tlipping the coin »n times. The
proportion of times heads occurs 1s of mterest, and we decide to label heads with
the number 1 (one) and to label tails with the number O (zero).

(a) What 1s the value of % i the parent population?

(b) If we focused on

the numerical Outcomes on Each Flip | Number of | Sample Proportion
labels for heads Ist 2nd 3rd Samples of Heads
and tails, what Heads Heads Heads 1 3/3=1.000
:‘jﬂled;;ilﬂ:]j the Tails He.ads Heads 1
parent Heads Tails  Heads 1
population? Heads Heads Tails 1

Heads Tails  Tails 1

Tails  Heads Tails |

Tails  Tails  Heads |

Tails  Tails  Tails |

(¢) The first column of the table on the right and above lists the different types of
samples that are possible if the coin 1s tlipped » = 3 times, and the second

column of the table lists the number
of ways each corresponding type of
sample can occur (which 1s one in
each case). Complete the third
column by listing the corresponding
sample proportions of heads.

(d) What 1s the total number of possible
samples of size n = 37

(e) Complete the construction of the
frequency table displaying the

sampling distribution of p with n = 3.

(f) Complete the construction of the
histogram displaying the sampling
distribution of p withn = 3.

(g) Find the mean (ji7) of the sampling

distribution of p withn = 3, and
verify that 15 =p .

Sampling Distribution of p with n =3

Sample Proportion Relative Frequency

Sampling Distribution of p with n =3
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18-1 - continued

(h) How does the mean (ji5) of the sampling distribution of p change as the sample

s1ze 1 1s mcreased?

(1) How does the dispersion of the sampling distribution of 7 change as the sample

size 1 1s ncreased?

(J) How does the shape of the sampling distribution of p change as the sample size

1 18 mcreased?

(k) Would it be more likely to obtain a sample proportion of 0 (zero) heads with

n =3 thips of the coin or with n =10 tlips of the comn? Why?

18-2 The circumference of a circle 1s divided into 5 equal parts. Two of the parts are
painted orange and labeled with a 1 (one); the other three parts are painted yellow
and labeled with a O (zero). A pointer 1s then mounted at the center of the circle
so that each tume the pointer 1s spun, each of the five parts 1s equally likely to be
selected. We treat the five equal parts of the circle as our parent population from
which a random sample of size n can be selected by spinning the pointer » times.
The proportion of times orange occurs 1s of interest.

(a) What 1s the value of A i the parent population?

(b) It we focused on
the numerical
labels instead of
the colors, what
would be the
value of pin the
parent
population?

Outcomes on Each Spin

Number of

Sample Proportion

Ist 2nd 3rd Samples of Orange
Orange Orange Orange 3 3/3 =1.000
Yellow Orange Orange 12
Orange Yellow Orange 12
Orange Orange Yellow 12
Orange Yellow Yellow 18
Yellow Orange Yellow 18
Yellow Yellow Orange 18
Yellow Yellow Yellow 27
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18-2 - continued
(c) The first column of the table on the right and above lists the different types of

samples that are possible if the
pointer 1s spun » = 3 times, and the
second column of the table lists the
number of ways each corresponding
type of sample can occur (from the
multiplication principle). Complete
the third column by listing the
corresponding sample proportions of

Sampling Distribution of p with n =3
Sample Proportion  Relative Frequency

orange. ; . PR -
- . _ Sampling Distribution of p withn =3
(d) What 1s the total number of possible Amping P
samples of size n = 37 50%
:.,'5.
g 40%
] _ S Lo,
(€) Complete the construction of the & 30%
frequency table displaying the 2 500,
sampling distribution of p with n = 3. E
(£) Complete the construction of the e 10%
histogram displaying the sampling 0%
distribution of p withn = 3. 0 323 1

Sample Proportions

(2) Find the mean (pi;) of the sampling distribution of p with 7 = 3, and venfy that
P =1

(h) How does the mean (ji5) of the sampling distribution of p change as the sample
size 1 1s mcreased?

(1) How does the dispersion of the sampling distribution of p change as the sample
size n 1s mncreased?

() How does the shape of the sampling distribution of p change as the sample size
7 18 Increased?

(k) Would it be more likely to obtain a sample proportion of 0 (zero) orange with
1 = 3 spins of the pointer or with » =10 spins of the pointer? Why?
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18-3 In an upcoming election for governor, 36% of the registered voters 1n a large state
do not intend to vote.
(a) If p1s the proportion not mtending to vote in a sumple random sample of »
registered voters, then is it reasonable to treat the sampling distribution of p as a
normal distribution when n = 50?7 Why or why not?

(b) What 1s the smallest sample size n with which we could be reasonably certain
that the sampling distribution of p 1s approximately a normal distribution?

(¢c) Draw asketch illustrating the probabulity that the proportion of voters not
mtending to vote in a simple random sample of 225 registered voters 1s within
0.05 of the population proportion not intending to vote, and find this
probability.

(d) Draw a sketch illustrating the probabulity that the proportion of voters not
mtending to vote in a simple random sample of 400 registered voters 1s within
0.05 of the population proportion not intending to vote, and find this

probability.

(¢) Draw a sketch illustrating the probability that the proportion of voters not
mntending to vote in a simple random sample of 300 registered voters 1s more
than 0.03 away from (below or above) the population proportion not intending
to vote, and find this probability.

(f) Draw a sketch illustrating the probability that the proportion of voters not
mtending to vote 1n a simple random sample of 250 registered voters 1s greater
than 0.40, and find this probability.
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18-3 - continued
(g) Draw a sketch illustrating the probabulity that the proportion of voters mtending
to vote 1n a simple random sample of 250 registered voters 1s less than 0.60,
and find this probability.

(h) Is it very unlikely to select a simple random sample of 100 registered voters
with a sample proportion not intending to vote more than 0.02 away from
(below or above) the population proportion not intending to vote? Why or why
not?

(1) Is it very unlikely to select a simple random sample of 10,000 registered voters
with a sample proportion not intending to vote more than 0.02 away from
(below or above) the population proportion not intending to vote? Why or why
not?

18-4 A particular medication will completely cure a certain aillment 75% of the time.
(a) It pisthe proportion of complete cures i a simple random sample of #
treatments with the medication, then 1s 1t reasonable to treat the sampling
distribution of p as a normal distribution when » = 1007 Why or why not?

(b) What 1s the smallest sample size n with which we could be reasonably certain
that the sampling distribution of p 1s approximately a normal distribution?

(¢c) Draw a sketch illustrating the probability that the proportion of complete cures
in a simple random sample of 150 treatments with the medication is within 0.05
of the population proportion of complete cures, and find this probability.
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18-4 - continued

(d)

(e)

(h)

Draw a sketch illustrating the probability that the proportion of complete cures
in a simple random sample of 400 treatments with the medication 1s within 0.05
of the population proportion of complete cures, and find this probability.

Draw a sketch illustrating the probability that the proportion of complete cures
mn a stmple random sample of 200 treatments with the medication 1s more than
0.04 away trom (below or above) the population proportion ot complete cures,
and find this probability.

Draw a sketch illustrating the probability that the proportion of complete cures
mn a simple random sample of 300 treatments with the medication 1s less than
0.80, and find this probabulity.

Draw a sketch illustrating the probability that the proportion of incomplete
cures 1n a simple random sample of 300 treatments with the medication 1s
greater than 0.20, and find this probability.

Is it very unlikely to select a simple random sample ot 100 treatments with the
medication with a sample proportion of complete cures more than 0.02 away
trom (below or above) the population proportion of complete cures? Why or
why not?
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18-4 - continued

(1)

Is 1t very unlikely to select a simple random sample ot 10,000 treatments with
the medication with a sample proportion of complete cures more than 0.02
away from (below or above) the population proportion of complete cures?
Why or why not?

18-5 A particular type of printed circuit 1s manufactured at a certain plant, and 8% of
the printed circuits manufactured at this plant are defective.

(a)

(b)

(d)

(e)

It p 1s the proportion of defective circuits in a simple random sample of »
printed circuits, then 1s 1t reasonable to treat the sampling distribution of p as a
normal distribution when » > 100? Why or why not?

What 1s the smallest sample size » with which we could be reasonably certain
that the sampling distribution of p 1s approximately a normal distribution?

Draw a sketch illustrating the probability that the proportion of defective
circuits in a simple random sample of 400 circuits 1s within 0.01 of the
population proportion of defective circuits, and find this probability.

Draw a sketch 1llustrating the probability that the proportion of defective
circuits in a simple random sample of 900 circuits 1s within 0.01 of the
population proportion of defective circuits, and find this probability.

Draw a sketch illustrating the probability that the proportion of defective
circutts 1n a simple random sample of 200 circuits 1s more than 0.02 away from
(below or above) the population proportion ot detective circuits, and tind this
probability.

151



18-5 - contintied
(f) Draw a sketch illustrating the probability that the proportion of detective
circuits in a simple random sample of 100 circuits 1s greater than 0.10, and find
this probability.

(g) Draw a sketch illustrating the probability that the proportion of non-defective

{(good) circuits in a simple random sample of 100 circuits 1s less than 0.90, and
tind this probability.

(h) Should a simple random sample of 200 circuits with a sample proportion of
0.10 defective circuits be considered extremely unusual? Why or why not?

(1) Should a simple random sample of 5000 circuits with a sample proportion of
0.10 defective circuits be considered extremely unusual? Why or why not?

18-6 In a large county, 43% of the homes are owned by an occupant.
(a) Tf p s the proportion of homes owned by an occupant in a simple random
sample of m homes, then 1s 1t reasonable to treat the sampling distribution of p
as a normal distribution when » > 50? Why or why not?

(b) What 1s the smallest sample size n with which we could be reasonably certain
that the sampling distribution of p 1s approximately a normal distribution?
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(f) Draw a sketch illustrating the probability that the proportion of homes owned
by an occupant in a simple random sample of 100 homes 1s greater than 0.38,
and tind this probability.

(g) Draw a sketch illustrating the probability that the proportion of homes not
owned by any occupant 1n a sumple random sample of 100 homes 1s less than
0.62, and find this probability.
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