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University of Texas at Austin

Problem Set # 8
Sample mean: The normal sample.

Problem 8.1. The scores of individual students on the Advanced Dark Arts Exam are modeled as normally
distributed with a mean of 19.6 and a standard deviation of 5.0. At Voldemort High, 64 seniors take the
test. Assume the individual scores at this school are modeled using the same distribution as national scores.
What is the sampling distribution of the sample average score for this random sample of 64 students?

State the name and the parameter value(s) of this distribution.

Problem 8.2. The “Aristocratic Hog” chocolate bars are all labeled to weigh 4.0 ounces. The distribution
of the actual weights of these chocolate bars is modeled as normal with a mean of 4.0 ounces and a standard
deviation of 0.1 ounces. Bernard, the quality control manager and principal taster, initially plans to take
(and weigh) a simple random sample of size n from the production line. Then he reconsiders and decides that
a sample twice as large is needed. By what factor does the standard deviation of the sampling distribution
of the sample average change?

Problem 8.3. The individual students’ scores in the ACT exam are modeled using the normal distribution
with an unknown mean (say, it varies from year to year) and with the known standard deviation of 6.

You take a SRS of students who took the ACT this year. The intention is to use their sample average to
estimate (infer) the population mean.

You want the standard deviation of your statistic X̄n to be at most 0.10. What is the least number of
students you need to sample?
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Problem
. Your diamond scale's measurements errors are normally
dist'd w/ mean O and std dev of 0.001 carats.

Your proceduer is to weigh
-

a single diamond using the
scale in times

,
and report the average as the mass of

the diamond .

How many times n do you have to weigh your diamond
so that your reported mass is @ most 0.001 from the
actual mass w/ probability 99%?

> : Xi . . . error of the ith measurement
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