
Math 106  Exam #2


Spring 2009 - Hartlaub


April 10, 2009
To receive full credit you must show your work.  The point values associated with each part are clearly marked.  Don't spend too much time on one particular problem.

1.
An all you can eat restaurant charges $8.95 per customer for a meal.  They find that their expenses per customer, based on how much the customer eats and the expense of labor, has a distribution that is skewed to the right with a mean of $8.20 and a standard deviation of $3.00.
a.
If the 100 customers on a particular day have the characteristics of a random sample from their customer base, find the mean and standard error of the sampling distribution of their sample mean expense per customer.  (10)

b.
Find the probability that the restaurant makes a profit that day, with the sample mean expense being less than $8.95.  (10)

2.  One of your professors tells you that the distribution of scores on a midterm exam was approximately normal with a mean of 78 and a standard deviation of 7.  The top 15% of all scores have been designated A’s.  Your score was 89.  Did you receive an A?  Explain.  (10)
3.  The Center for Urban Transportation Research released a report stating that the average commuting distance in the United States is 10.9 miles.  Suppose that this average is actually the mean of a random sample of 300 commuters and that the sample standard deviation is 6.2 miles.  

a.
Estimate the true mean commuting distance using a 99% confidence interval.  Be sure to interpret your interval.  (15)
b.
Could your confidence interval in part (a) be used to test the hypothesis that the true mean commuting distance is equal to 12 miles?  If so, explain how.  If not, explain why not.  (10)

4.  The city council in a large city has become concerned about the trend toward exclusion of renters with children in apartments within the city.  The housing coordinator has decided to select a random sample of 125 apartments and determine for each whether children are permitted.  If the true proportion of apartments that prohibit children exceeds .75, the city council will consider appropriate legislation.
a.
If 102 of the 125 sampled apartments exclude renters with children, would a level 0.05 test lead you to the conclusion that more than 75% of all apartments exclude children?  (15)

b.
What is the power of the test when the true proportion is 0.8 and 
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5.  Several methods of estimating the number of seeds in soils samples have been developed by ecologists.  An article in the Journal of Ecology considered three such methods.  The data in p:\data\math\stats\seeds.mtw give number of seeds detected by the direct method and by the stratified method for 27 soil specimens.  Do the data provide sufficient evidence to conclude that the mean number of seeds detected differs for the two methods?  Test the appropriate hypotheses using
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6.
Techniques for processing poultry were examined in the article “Texture Profiles of Canned Boned Chicken as Affected by Chilling-Aging Times.”  Whole chickens were chilled 0, 2, 8, or 24 hours before being cooked and canned.  To determine whether the chilling time affected the texture of the canned chicken, samples were evaluated by trained tasters.  One characteristic of interest was hardness.  Each mean and standard deviation is based on 36 ratings.
	
	Chilling Time

	
	0 hours
	2 hours
	8 hours
	24 hours

	Mean

Hardness
	7.52
	6.55
	5.70
	5.65

	Standard

Deviation
	0.96
	1.74
	1.32
	1.50



Do the data suggest that the mean hardness is significantly higher for chicken chilled 0 hours before cooking than for chicken chilled 8 hours before cooking?  (20)

7.
Let
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be the probability of the event A in a population.  An approximate 90% confidence interval for
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based on a random sample of size n from the population is (.1788, .3212).

a.
Identify the point estimate of
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based on this sample.  (5)
b.
How many observations were there in the random sample?  (10)
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