6.50 The Rh Factor In a certain population, 15% of
the people have/Rh-negative blood: A blood bank
serving this population receives 92 blood donors on a

particular day.

a.

b.

()

What is the probability that 10 or fewer are
Rh-negative?

What is the probability that 15 to 20 (inclusive) of
the donors are Rh-negative?
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Digtribution of individual measurements
taken from a population

The experiment is to record a single
measurement.

The digtribution of x can have any
shape!

Distribution of averages (or sums) of n
meagurements taken from a random sample
of nindividuals.

The experiment is to take n measurements
and average them together to produce the
mean

The digtribution for sample means x-bar is
approximately normal!
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Central Limit  If random samples of n observations are drawn from a nonnormal population with
Theorem  finite mean u and standard deviation o, then, when n is large, the sampling distribu-
tion of the sample mean x is approximately normally distributed, with mean w and

standard deviation

5E = n

The approximation becemes more accurate as n becomes large.
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— Suppose there is an apple orchard and let x be the weight a randomly selected

apple. Suppose that mean weight of all apples in the orchard is 360g, and the

standard deviation ie 25g.

[ Assuming the distribution of weights of apples is normal, find the
probability of selecting a single apple that weighs more than 370g.

2. Find the probability of selecting [OO apples with an average weight above
370g.
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7.15 Random samples of size n were selected

from populations with the means and variances given
here. Find the mean and standard deviation of the
sampling distribution of the sample mean in each
case:

aan=3,u=10,0>=9 — =2
b.n=100,u=50>=4 — 0:=1
c.n=8u=120,0"=1 — §-1
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.25 Suppose a random sample of n = 25 observa-

tions is selected from a population that is normally dis-
tributed with mean equal to 106 and standard deviation
equal to 12.

a.

b.
c.

Give the mean and the standard deviation of the
sampling distribution of the sample mean x.

Find the probability that x exceeds 110.

Find the probability that the sample mean deviates

from the population mean w = 106 by no more
than 4.
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The Central Limit Theorem can be restated to apply to the sum of the sample mea-
surements 3.x;, which, as n becomes large, also has an approximately normal distri-
bution with mean nu and standard deviation o\V/n.
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Suppose there is an apple orchard and let x be the weight a randomly selected
apple. Suppose that mean weight of all apples in the orchard is 360g, and the
standard deviation is 25g. Find the probability that a sample of (0O apples
hag a total weight less than 35600¢g?
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THE SAMPLING DISTRIBUTION OF THE
SAMPLE MEAN, x

e If a random sample of n measurements is selected from a population with
mean u and standard deviation o, the sampling distribution of the sample
mean x will have mean w and standard deviation

o

Vn

» If the population has a normal distribution, the sampling distribution of x will
be exactly normally distributed, regardless of the sample size, n.

» If the population distribution is nonnormal, the sampling distribution of x
will be approximately normally distributed for large samples (by the Central
Limit Theorem). Conservatively, we require n = 30.



