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CHAPTER

Continuous Probability
Distributions

8.4 Applications of the Normal Distribution

8.6 Approximation to the Binomial
Distribution
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Suppose that a national testing service gives a test in which the results are normally
distributed with a mean of 400 and a standard deviation of 100. If you score a 644
on the test, what fraction of the students taking the test exceeded your score”
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The Arc Electronic Company had an income of $200,000 last year. Suppose
the mean income of firms in the industry for the year is $1,000,000 with a
standard deviation of $500,000. If incomes for the industry are normally
distributed, what proportion of the firms in the industry earned less than Arc?



https://bitpaper.io

eeeeeeeeeeeeeee



https://bitpaper.io

eeeeeeeeeeeeeee

[f a normal distribution has a mean of 28.0 and a standard deviation of 2.5, what
1s the value of the random variabl@hat has an area to 1ts right equal to 0.6700°
— 7 =280 B=25 Z=—p4y
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The body temperatures of adults are normally distributed with a mean of 98.60 °F
and a standard deviation of .73 °F. What temperature represents the 90" percentile?
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VGA monitors manufactured by TSI Electronics have life spans which have a
normal distribution with an average life span of 15,000 hours and a standard
deviation of 2000 hours. If a VGA monitor 18 selected at random, find the

following probabilities.

a. The probability that the life span of the monitor will be less than

12.000 hours. 0 (7 (7% b. 6k 7,

b. The probability that the life span of the monitor will be more than
18.000 hours.

¢c. The probability that the life span of the monitor will be between 13,000
hours and 17,000 hours.
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Example 8.6.1

a. Assuming n=20and p=0.5, use a normal random variable (Y) to approximate X /
the probability that a binomial random variable (X) 1s 5 or less.

K=9.5
p=E(X)
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Binomial Distribution with n = 20, p = 0.5
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Figure 8.6.1
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An advertising agency hired on behalf of Tech’s development office conducted an

ad campaign aimed at making alumni aware of their new capital campaign. Upon
completion of the new campaign, the agency claimed that 20% of alumni in the
state were aware of the new campaign. To validate the claim of the agency, the
development office surveyed 1000 alumni 1n the state and found that 150 were
aware of the campaign. Assuming that the ad agency’s claim 1s true, what 1s the
probability that no more than 150 of the alumni in the random sample were aware

of the new campaign?
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A popular restaurant near Tech’s campus accepts 200 reservations on Saturdays,

often the day of a home Tech football game. Given that many of the reservations are
made weeks 1n advance of game day, the restaurant expects that about eight percent
will be no-shows. What 1s the probability that the restaurant will have no more than

20 no-shows on the next Saturday of a football weekend?
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A small commuter airline 1s concerned about reservation no-shows and,
correspondingly, how much they should overbook flights to compensate.
Assume their commuter planes will hold 15 people. Industry research indicates
that 20% of the people making a reservation will not show up for a flight.
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A cell phone manufacturer has developed a new type of battery for its phones.

Extensive testing indicates that the population battery life (in days) obtained
by all batteries of this new type is normally distributed with a mean of 700
days and a standard deviation of 100 days. The manufacturer wishes to offer

a guarantee providing a discount on batteries if the original battery purchased
does not exceed the days stated in the guarantee. What should the guaranteed
battery life be (in days) if the manufacturer desires that no more than 5% of

the batteries will fail to meet the guaranteed number of days?
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A manufacturing plant utilizes 3000 electric light bulbs that have a length
of life that 1S normally distributed with a mean of 500 hours and a standard
deviation of 50 hours. To minimize the number of bulbs that burn out during
operation hours, all the bulbs are replaced after a given period of operation.
How often should the bulbs be replaced if we want not more than 2% of the
bulbs to burn out between replacement periods?
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Suppose a virus 18 believed to infect two percent of the population. If a sample
of 3000 randomly selected subjects are tested, answer the following questions.

a.
b.

Find the expected number of subjects sampled that will be infected.

Find the standard deviation of the number of subjects sampled that will
be infected.

What is the probability that fewer than 30 of the subjects in the sample
will be infected?

What is the probability that between 40 and 80 (inclusive) of the subjects
in the sample will be infected?

Find the probability that at least 70 of the subjects in the sample will
be infected.
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