STA 205


NAME __________________________________________________

TEST 1

SPRING 2009
INSTRUCTIONS

1. Show ALL WORK to receive ANY CREDIT.

2. You may refer to a formula sheet, and the normal curve area table.

3. Points are in parentheses.

1. An EPA scientists records the E. Coli level of 50 water samples from 50 lakes in Minnesota. Based on the results, he estimates that the average level of E. Coli in a water sample of a Minnesota lake is 10.4 ppm.


a. In terms of this problem describe the population of interest. (6)
b. In terms of this problem describe the sample. (6)
c. Identify the inference made in this problem. (6)
d. When selecting the water samples of the 50 lakes to determine E. Coli levels, the scientist used the 50 lakes he last fished in. Is this selection random? Explain. (6)
e. Assume that the mean level of E. Coli in a sample over all of the lakes is actually 10 ppm, with standard deviation 15 ppm. Answer the following.
i.What is the highest level of E. Coli that one would expect to see in virtually any sample from any lake? (4)
ii. Within what limits do most of the lakes’ E. Coli levels fall? (4)

iii. Given that ppm is always positive, what can you say about the distribution of sample values, even without seeing the data? (4)
3. A group of miners work an average of  240 days per year, with a standard deviation 30 days.  The number of days of work is normally distributed.


a. Anyone working fewer than 180 days is placed on probation, and is at risk of being fired. What is the proportion of miners who are on probation? (10)
b. The workers working the most hours receive a bonus. To receive the bonus, you must be among the top 10% of all miners. How many days must one have worked to receive the bonus? (10)
4.  Consider the normal distribution with mean 100 and standard deviation 10 (the IQ score, commonly used to measure intelligence, was originally designed to have these parameters). So let’s do a few “IQ” calculations:

a. What is the probability that one’s IQ is greater than 130? (6)
b. What is the probability that one’s IQ is between 82 and 95? (6)
c. What IQ corresponds to the top  2% of  scores? (6)
5. Suppose that the average number of hours Americans spend listening to the radio each year is 265, with standard deviation 350. Senior citizens may tend to listen more hours than the general populace, because they have more time at home, and are more comfortable with that  technology. To see if this conjecture can be supported, a radio station employee randomly samples 850 senior citizens and calculates the sample mean number of hours they listen per year. She finds that the mean number of hours of radio listening by the 850 senior citizens sampled is 
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 per year.

a. Using the appropriate sampling distribution, find the probability that 
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 is greater than or equal to 290. (10)
b. Considering your answer to part a, would observing a sample mean of 
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 (or more) support that senior citizens tend to listen more than 265  hours per year on average? Fully explain why. (6)
6. In 2000, the average age of a vehicle registered in the United States was 96 months, with standard deviation 16 months. In 2008, a random sample of 36 vehicles had a sample mean of 91 months.
a. 
Assuming that the population mean and standard deviation have not changed over the period, completely describe the distribution of the sample mean (
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) of the sample of 36 vehicles. (10 pts)
b.
Using part (a), find the probability that the sample mean of 36 vehicles has a value less than or equal to 91 months. (10 pts)

c.
Considering your answer to part (b), would you be willing to conclude that the average age of a vehicle registered in the United States has diminished over the period of eight years? Explain. (6 pts)
7. Earthquakes that are magnitude 7 or above are often (though not always) very damaging earthquakes. The United States Geological Survey has compiled information on the number of earthquakes around the globe that have equaled or exceeded magnitude 7. The data are expressed as the number of earthquakes per year for each year starting in 1900. Here are the data (http://seattlecentral.edu/qelp/sets/039/039.html), sorted by number of quakes (n=100):
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 a.Fully interpret the information provided by the histogram. (10 points)
(Note: the mean is 19.8, and standard deviation is 7.1)

b. Compute the median from the data.  Are you surprised? (6 pts)

c. Calculate the intervals: 
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d. Calculate the actual percentage of data that fall in each of the intervals in part c. (6 pts)

e. Do the percentages found in part d agree with the Empirical Rule? Answer fully and carefully. (6 points)
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