Text Exercise Set 17 NAME:

17-1 The mean weight of cereal per box of Wheetos 1s normally distributed with a
mean of 1580 oz and a standard deviation of 0.25 oz

(a)

(b)

(d)

(e)

Draw a sketch illustrating the probability that the weight of cereal in one
randomly selected box of Wheetos 1s within 0.02 oz. of the population mean,
and find this probability.

Draw a sketch illustrating the probability that the mean weight of cereal tor a
simple random sample of 16 boxes of Wheetos 1s within 0.02 oz. of the
population mean, and find this probability.

Draw a sketch illustrating the probability that the mean weight of cereal for a
simple random sample ot 64 boxes of Wheetos 18 within 0.02 oz. of the
population mean, and find this probability.

Draw a sketch illustrating the probability that the weight of cereal in one
randomly selected box of Wheetos 1s within 0.015 oz of the population mean,
and find this probability.

Draw a sketch illustrating the probability that the mean weight of cereal tor a
simple random sample of 9 boxes of Wheetos 1s within 0.015 oz. of the
population mean, and find this probability.

Draw a sketch illustrating the probability that the mean weight of cereal tor a
simple random sample ot 36 boxes of Wheetos 1s within 0.015 oz of the
population mean, and find this probability.

Draw a sketch illustrating the probability that the weight of cereal in one
randomly selected box of Wheetos 1s more than 0.08 oz away from (below or
above) the population mean, and find this probability.
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17-1 - continued

(h)

(1)

()

()

Draw a sketch illustrating the probability that the mean weight of cereal for a
simple random sample ot 4 boxes of Wheetos 1s more than 0.08 oz away from
(below or above) the population mean, and find this probability.

Draw a sketch illustrating the probability that the mean weight of cereal tor a
simple random sample ot 100 boxes of Wheetos 1s more than 0.08 oz. away
from (below or above) the population mean, and find this probability.

Should a box of Wheetos containing 15.72 oz. of cereal be considered
extremely unusual? Why or why not?

Should a simple random sample of 4 boxes of Wheetos with a mean weight of
15.72 oz. of cereal be considered extremely unusual? Why or why not?

Should a simple random sample of 100 boxes of Wheetos with a mean weight
of 15.72 oz of cereal be considered extremely unusual? Why or why not?

17-2 It was stated in Exercise 16-2 that the playing times for cassette tapes
manufactured by the Econo corporation are normally distributed with a mean of
46.4 minutes and a standard deviation of 2.5 minutes.

(a)

(b)

Draw a sketch illustrating the probability that one randomly selected Econo
cassette tape has a playing time within 0.15 minutes of the population mean,
and find this probability.

Draw a sketch illustrating the probability that the mean playmg time for a
simple random sample of 25 Econo cassette tapes 1s within 0.15 minutes of the
population mean, and find this probability.
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17-2 - contintied
(¢c) Draw a sketch illustrating the probability that the mean playing time for a
simple random sample of 169 Econo cassette tapes 1s within 0.15 minutes of
the population mean, and find this probability.

(d) Draw a sketch illustrating the probability that one randomly selected Econo
cassette tape has a playing tume within 0.2 mimnutes of the population mean, and
tind this probability.

(e) Draw a sketch illustrating the probability that the mean playing time for a
simple random sample of 289 Econo cassette tapes 1s within 0.2 minutes of the
population mean, and find this probability.

(f) Draw a sketch illustrating the probability that the mean playing time for a
simple random sample of 400 Econo cassette tapes 1s within 0.2 minutes of the
population mean, and find this probability.

(g) Draw a sketch illustrating the probability that one randomly selected Econo
cassette tape has a playing time more than 0.9 minutes away from (below or
above) the population mean, and find this probability.

(h) Draw a sketch illustrating the probability that the mean playing time for a
simple random sample of 36 Econo cassette tapes 1s more than 0.9 minutes
away from (below or above) the population mean, and find this probability.

(1) Draw a sketch illustrating the probability that the mean playing time for a
simple random sample of 100 Econo cassette tapes 1s more than 0.9 minutes
away from (below or above) the population mean, and find this probability.
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17-2 - continued

()

()

Should an Econo cassette tape with a playving time of 45 minutes be considered
extremely unusual? Why or why not?

Should a simple random sample of 4 Econo cassette tapes with a mean playing
time of 45 minutes be considered extremely unusual? Why or why not?

Should a simple random sample of 100 Econo cassette tapes with a mean
playing time of 45 minutes be considered extremely unusual? Why or why
not?

17-3 At a particular company, the mean length of time required to complete a
customer's order by telephone 1s of mterest. It 1s believed that the distribution of
times 1s positively skewed, and that the standard deviation 1s about 1.5 minutes.

(a)

(b)

Why can we not expect to use the normal distribution to accurately find the
probability that the time required to complete a customer's order in one
randomly selected phone call 1s within 0.16 minutes ot the population mean?

It say m = 36, why might we reasonably expect to use the normal distribution to
accurately find the probability that the mean time required to complete a
customer's order tor a simple random sample ot # phone calls 1s within 0.16
minutes of the population mean.

Draw a sketch illustrating the probability that the mean time required to
complete a customer's order for a simple random sample of 36 phone calls is
within 0.16 minutes of the population mean, and find this probability.
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17-3 - continued

(d)

(e)

Draw a sketch illustrating the probability that the mean time required to
complete a customer's order for a simple random sample of 225 phone calls 1s
within 0.16 minutes of the population mean, and find this probability.

Draw a sketch illustrating the probability that the mean time required to
complete a customer's order for a sumple random sample of 729 phone calls 1s
within 0.16 minutes of the population mean, and find this probability.

Is 1t very unlikely to select a simple random sample ot 36 phone calls with a
mean time required to complete a customer's order more than 0.16 minutes
away from (below or above) the population mean? Why or why not?

Is 1t very unlikely to select a simple random sample of 729 phone calls with a
mean time required to complete a customer's order more than 0.16 minutes
away from (below or above) the population mean? Why or why not?

17-4 The mean length ot time to obtain necessary mformation in an emergency phone
call at a particular switchboard 1s of interest. It 1s believed that the distribution of
times 1s positively skewed, and that the standard deviation 1s about 30 seconds.

(a)

(b)

Why can we not expect to use the normal distribution to accurately find the
probability that the time required to obtain necessary information in one
randomly selected emergency phone call is within 4.5 seconds of the
population mean?

If say m = 81, why might we reasonably expect to use the normal distribution to
accurately find the probability that the mean time to obtain necessary
mformation for a simple random sample ot » emergency phone calls 1s within
4.5 seconds of the population mean.
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17-4 - continued

(c)

(d)

(e)

Draw a sketch illustrating the probability that the mean time required to obtain
necessary information for a simple random sample of 81 emergency phone calls
1s within 4.5 seconds of the population mean, and find this probability.

Draw a sketch illustrating the probability that the mean time required to obtain
necessary information for a simple random sample of 169 emergency phone
calls 1s within 4.5 seconds of the population mean, and find this probability.

Draw a sketch illustrating the probability that the mean time required to obtain
necessary information for a simple random sample of 361 emergency phone
calls 1s within 4.5 seconds of the population mean, and find this probability.

Is 1t very unlikely to select a simple random sample ot 81 emergency phone
calls with a mean time required to obtain necessary information more than 4.5
seconds away from (below or above) the population mean? Why or why not?

Is 1t very unlikely to select a simple random sample ot 361 emergency phone
calls with a mean time required to obtain necessary information more than 4.5
seconds away from (below or above) the population mean? Why or why not?

17-5 In Exercise 17-3, the mean length of time required to complete a customer's order
by telephone at a particular company was of mterest. Suppose that this
population mean 1s L = 5.5 minutes, and a simple random sample of » phone calls
1s to be selected. Circle either O (zero) or 1 (one) to correctly complete each
statement.

(a)

(b)

As m increases, the probability that ¥ 1s between 5 and 6 minutes becomes
closer to 0 1

As m increases, the probability that ¥ 1s between 6 and 7 minutes becomes
closer to 0 1
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17-5 - contintied
(¢) Asnincreases, the probability that x 1s more than 0.2 minutes away from
(below or above) 5.5 minutes becomes closer to 0 1

(d) Asn increases, the probability that ¥ 1s less than 5 minutes becomes closer
to 0 l

(e) Asnincreases, the probability that x 1s less than 6 minutes becomes closer
to 0 l

(f) Asnincreases, the probability that ¥ 1s within 0.2 minutes of the population
mean becomes closer to 0 1

17-6 Tn Exercise 17-4, the mean length of time to obtain necessary information in an
emergency phone call at a particular switchboard was of interest. Suppose that
this population mean 1s p = 127 5 seconds, and a simple random sample of
emergency phone calls 1s to be selected. Circle either O (zero) or 1 (one) to
correctly complete each statement.

(a) Asnm increases, the probability that ¥ 1s within 3 seconds of the population
mean becomes closer to 0 1

(b) Asn increases, the probability that ¥ 1s between 125 and 130 seconds
becomes closer to 0 1

(c) Asnincreases, the probability that x 1s between 120 and 125 seconds
becomes closer to 0 1

(d) Asn increases, the probability that x is more than 125 seconds becomes
closer to 0 1

(e) Asn increases, the probability that x 1s more than 130 seconds becomes
closer to 0 1

(f) Asnincreases, the probability that ¥ 1s more than 3 seconds away from
(below or above) 127.5 seconds becomes closer to 0 1

17-7 Suppose a parent population consists of 20 houses on a city block, from which a
simple random sample of 4 houses 1s to be selected.
(a) Explain why the parent population cannot be treated as infinite.
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17-7 - continued

(b) Suppose that the value of the house 1s the variable of interest, and that
p=375,000 and ¢ = $2500 for this parent population. What would the mean
and standard deviation be for the sampling distribution of x with simple

random samples of size n = 47

17-8 Suppose a parent population consists of 35 students enrolled in a course, trom
which a simple random sample of 5 students 1s to be selected.
(a) Explain why the parent population cannot be treated as infinite.

(b) Suppose that the final course average is the variable of interest, and that u =78
and o = 6.3 for this parent population. What would the mean and standard
deviation be for the sampling distribution of x with simple random samples of

size n =57

17-9 The time 1n minutes required to complete a particular task was recorded for each

of several individuals with the following results:

258 438 62.3
573 715 478
61.8 38.0 56.5

285
45 4
56.9

542 68.9 80.0
581 66.0 64.1
341 48.4 439

(a) Complete the construction of the stem-and-leat display for the raw data and the
ordered stem-and-leaf display (1.e., one with the “leaves™ ordered)

Stem-and-Leaf Display — Raw Data

(b) Obtain the five-number summary,
and decide whether or not there

are any outliers.

#

oo ~1 O
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