
STAT 110 CHAPTER 21 SOLUTIONS

21.7. (a) In this example, p is the population proportion of all American adults who believe
there should be a law that would ban possession of handguns except by the police or other
authorized persons.
(b) The sample proportion is

p̂ =
261

1005
= 0.260.

A 95% confidence interval for p is

p̂± 1.96

√
p̂(1− p̂)

n
=⇒ 0.260± 1.96

√
0.260(1− 0.260)

1005
=⇒ 0.260± 0.027

=⇒ (0.233, 0.287).

Interpretation: We are 95% confident that the population proportion of all American adults
who believe there should be a law that would ban possession of handguns except by the police
or other authorized persons is between 0.233 and 0.287.
(c) The margin of error in our 95% confidence interval is 0.027, which is less than 0.04. Gallup
must have used a sampling strategy different than an SRS (or they calculated their margin of
error differently).

21.9. (a) In this example, p is the population proportion of all American adults who say that
they or a member of their household were victims of computer or internet crime in the past
year.
(b) The sample proportion is

p̂ =
113

1025
= 0.110.

A 95% confidence interval for p is

p̂± 1.96

√
p̂(1− p̂)

n
=⇒ 0.110± 1.96

√
0.110(1− 0.110)

1025
=⇒ 0.110± 0.019

=⇒ (0.091, 0.129).

Interpretation: We are 95% confident that the population proportion of all American adults
who say that they or a member of their household were victims of computer or internet crime
in the past year is between 0.091 and 0.129.

21.18. (a) Use the result stated in Chapter 21 (also in Chapter 18 notes).

Result: Take a SRS of size n from a large population of individuals, where p denotes
the population proportion. Let p̂ denote the sample proportion. For large samples
(i.e., for large n),

• the sampling distribution of p̂ is represented by a normal density curve

• the mean of the sampling distribution is p
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• the standard deviation of the sampling distribution is√
p(1− p)

n
.

In this problem, the sample proportion p̂ follows a normal distribution with mean p = 0.10 and
standard deviation √

0.10(1− 0.10)

400
= 0.015.

This sampling distribution is shown above.
(b) There must be a misprint because 7.3% is not a 1 or 2 or 3 standard deviations below 10%.
The 68-95-99.7% rule says

• 68% of the sample proportions p̂ will be between 0.085 and 0.115 (i.e., between 8.5% and
11.5%)

– 16% will be below 0.085 and 16% will be above 0.115.

• 95% of the sample proportions p̂ will be between 0.070 and 0.130 (i.e., between 7.0% and
13.0%)

– 2.5% will be below 0.070 and 2.5% will be above 0.130.

• 99.7% of the sample proportions p̂ will be between 0.055 and 0.145 (i.e., between 5.5%
and 14.5%)

– 0.15% will be below 0.055 and 0.15% will be above 0.145.
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21.30. (a) Use 68-95-99.7% rule. 95% of the ACT scores will be between

µ− 2σ = 18− 2(6) = 6

and
µ+ 2σ = 18 + 2(6) = 30.

(b) Here, we need to use this result in Chapter 21:

Central Limit Theorem: Take a SRS of size n from a large population of indi-
viduals, where µ denotes the population mean. Let x denote the sample mean. For
large samples (i.e., for large n),

• the sampling distribution of x is represented by a normal density curve

• the mean of the sampling distribution is µ (i.e., x is unbiased)

• the standard deviation of the sampling distribution is

σ√
n
,

where σ is the population standard deviation.

The population mean is µ = 18. The population standard deviation is σ = 6. The sample size
is n = 25. Therefore, the sampling distribution of the sample mean x is normal with mean
µ = 18 and standard deviation

σ√
n

=
6√
25

= 1.2.

Using the 68-95-99.7% rule with this sampling distribution, we can say that the middle 95% of
the sample means x will be between

18− 2(1.2) = 15.6

and
18 + 2(1.2) = 20.4.

Important: Part (a) is about individual ACT scores in the population. Part (b) is about
sample mean ACT scores sampled from the population. Different!

21.31. A 95% for the population mean blood pressure µ is

x± z∗
(

s√
n

)
=⇒ 114.9± 1.96

(
9.3√

27

)
=⇒ 114.9± 3.5

=⇒ (111.4, 118.4).

Interpretation: We are 95% confident that the population mean blood pressure (among all
white males in this population) is between 111.4 and 118.4.
(b) A critical assumption is that the n = 27 sampled from this population form a simple random
sample!
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