Chapter 7

1. Suppose X is a distribution with mean ( =128 and standard deviation ( = 12.  We draw a random sample of size n = 64.

a. What can you say about the distribution of sample means?

b. Find the probability that the sample mean is between 126 and 130.

c. Find the probability that the sample mean in greater than 132.

2. An engineering school states that its graduating class of electrical engineers had starting salaries which were normally distributed with a mean of  $25,600 and a standard deviation of $1840.

a. What is the probability that a graduating senior had a starting salary of less than $25000?

b. Suppose random samples of size 16 are drawn.  Describe the distribution of the sample means.

c. What is the probability that a sample of 16 graduates had a mean salary that was less than $25000?

d. Find a range that will include the middle 95% of the sample means based on a sample of size n = 16.

3. In a study of tumor growth rates, the volume doubling time was found to have a mean of 202 days with a standard deviation of 12.5 days.  What is the probability that a random sample of 36 such tumors will have a mean doubling time that exceeds 2055 days?

4. A federal highway inspector is told that the speeds of automobiles on a certain stretch of highway is 56 mph with a standard deviation of 6 mph.  A sample of 36 automobiles is observed.  

a. What is the probability that the mean speed exceeds 58.5 mph?

b. Can you answer the question if 25 automobiles are observed?  If not, why not; if so, solve the problem.

c. Answer question a if the sample size is 60.

d. For a sample of 36 cars, find the probability that the mean speed is between 54 and 57 mph.

5. Suppose public opinion is split 60 - 40 in favor of increasing the taxes to balance the budget.   Suppose 300 people are interviewed.  What can you say about the distribution of p^, the observed proportion?

a. What is the probability that less than 54% will favor the tax hike.

b. What is the probability that between 62% and 65% (inclusive) will favor the increase?

c. What is the probability that 68% or more will favor the tax hike?

6. A director of nursing personnel in a large metropolitan hospital estimates that 3/8 of the applicants for nursing related positions fail to show up for the interview.  Assuming that this holds for other hospitals in the area, find the probability that of 800 scheduled interviews, fewer than 35% will fail to attend.

7. According to the Mendelian law of selection in genetics, a flower, such as a snapdragon carries two types of genes (allenes): R (red) and w (white).  The possible matings of these genes is described by the following table:
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These four cases are equally likely, and each has probability .25.  Ignoring variations such as changes caused by mutations, 25% of the flowers should be white.  What is the probability that out of  400 flowers, at least 26.5% are white?

