[image: image1.png]Class Exercises for Unit #17

17-1 Complete the following statement of the Central Limit Theorem as it applies to
the sampling distribution of ¥ :

‘When selecting a simple random sample of size # from a parent population
which can be treated as an infinite population with mean p and standard
deviation o, then the following are true:

(1) The mean of the sampling distribution of ¥ is

(2) The standard deviation of the sampling distribution of ¥ is

(3) For a sufficiently large sample size 7, the sampling distribution of x will be





[image: image2.png]172 Recall the populations from Class Exercise 16-1:

Population Mean Height (cm.)  Standard Deviation of Height (cm.)
Four-Year-Old Girls 101.6 4.0
Four-Year-Old Boys 1029 43
Nine-Year-Old Girls 1322 6.5
Nine-Year-Old Boys 1322 57

(a) Find the probability that one randomly selected nine-year-old girl has a height
within 0.5 cm. of the population mean. First, draw a sketch to display this
probability; then find this probability by using Table A.2 and by using the
normaledf( function on the TI-84 calculator.





[image: image3.png](b) Find the probability that the mean height for a simple random sample of 25
nine-year-old girls is within 0.5 cm. of the population mean. First, obtain the
mean and standard deviation for the sampling distribution and draw a sketch
to display this probability; then, find this probability by using Table A.2 and
by using the normaledf( function on the TI-84 calculator.





[image: image4.png](c) Find the probability that the mean height for a simple random sample of 400
nine-year-old girls is within 0.5 cm. of the population mean. First, obtain the
mean and standard deviation for the sampling distribution and draw a sketch
to display this probability; then, find this probability by using Table A.2 and
by using the normaledf( function on the TI-84 calculator.





[image: image5.png](d) Find the probability that one randomly selected nine-year-old girl has a height
more than 1.0 cm. away from (below or above) the population mean. First,
draw a sketch to display this probability; then find this probability by using
Table A.2 and by using the normaledf( function on the TI-84 calculator.





[image: image6.png](e) Find the probability that the mean height for a simple random sample of 25
nine-year-old girls is more than 1.0 cm. away from (below or above) the
population mean. First, obtain the mean and standard deviation for the
sampling distribution and draw a sketch to display this probability; then, find
this probability by using Table A.2 and by using the normaledf( function on
the TI-84 calculator.





[image: image7.png]() Find the probability that the mean height for a simple random sample of 400
nine-year-old girls is more than 1.0 cm. away from (below or above) the
population mean. First, obtain the mean and standard deviation for the
sampling distribution and draw a sketch to display this probability; then, find
this probability by using Table A.2 and by using the normaledf( function on
the TI-84 calculator.





[image: image8.png](g) Should a nine-year-old girl with a height of 130 cm. be considered extremely
unusual? Why or why not?

(h) Should a simple random sample of 100 nine-year-old girls with a mean height
of 130 cm. be considered extremely unusual? Why or why not?




[image: image9.png]17-3 The mean weight for nine-year-old girls is to be estimated with the mean
weight from a simple random sample of 7 nine-year-old girls. Suppose we
believe that the distribution of these weights is positively skewed, and that the
standard deviation of these weights is about 7.0 kg.

(a) Why can we not expect to use the normal distribution to accurately find the
probability that the weight of one randomly selected nine-year-old girl is
within 2 kg. of the population mean?

(b) Why might we reasonably expect to use the normal distribution to accurately
find the probability that the mean weight in a simple random sample of 7
nine-year-old girls is within 2 kg. of the population mean, if say 7 = 9?




[image: image10.png](c) Find the probability that the mean weight in a simple random sample of 9
nine-year-old girls will be within 2 kg. of the population mean weight. First,
obtain the mean and standard deviation for the sampling distribution and draw
a sketch to display this probability; then, find this probability by using Table
A.2 and by using the normaledf( function on the TI-84 calculator.





[image: image11.png](d) Find the probability that the mean weight in a simple random sample of 100
nine-year-old girls will be within 2 kg. of the population mean weight. First,
obtain the mean and standard deviation for the sampling distribution and draw
a sketch to display this probability; then, find this probability by using Table
A.2 and by using the normaledf( function on the TI-84 calculator.





[image: image12.png](e) Should a simple random sample of 9 nine-year-old girls with a sample mean

®

weight more than 2 kg. away from (below or above) the population mean be
considered extremely unusual? Why or why not?

Should a simple random sample of 100 nine-year-old girls with a sample
mean weight more than 2 kg. away from (below or above) the population
mean be considered extremely unusual? Why or why not?




[image: image13.png]17-4 Suppose a parent population consists of 30 account folders in a drawer, from
which a simple random sample of 6 accounts is to be selected.

(a) Explain why the parent population cannot be treated as infinite.

(b) Suppose that the variable of interest is the value of the account, and that
w=$125,000 and 6 = $7500 for this parent population. What would the
mean and standard deviation be for the sampling distribution of x with

random samples of size n = 6?
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