Unit 7, Module 17: The Normal Distribution

1. What percent of a standard Normal model is found in each region?  Draw a picture first and use technology to find your answers.  
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 2. Some IQ tests are standardized to a Normal model, with a mean of 100 and a standard deviation of 16.  

a) Draw the model for these IQ scores.  Clearly label it, showing what the 68-95-99.7 Rule predicts about the scores.


b) In what interval would you expect the central 95% of IQ scores to be found?  

c) About what percent of people should have IQ scores above 116?


d) About what percent of people should have IQ scores between 68 and 84?


e) About what percent of people should have IQ scores above 132?


f) What IQ score is at the 95th percentile?


g) What IQ would you consider to be unusually high?  Explain your answer.


h) What percent of people’s IQs would you expect to be over 80?


i) What percent of people’s IQs would you expect to be under 90?


j) About what percent of people should have IQ scores between 112 and 132?
3. Every Normal model is defined by its parameters, the mean and the standard deviation.  For each model described below, find the missing parameter.  Don’t forget to draw a picture.
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4. Although most of us buy milk by the quart or gallon, farmers measure daily production in pounds.  Guernsey cows average 39 pounds of milk a day with a standard deviation of 8 pounds.  For Jersey cows, the mean daily production is 43 pounds with a standard deviation of 5 pounds.  When being shown at a state fair a champion Guernsey and a champion Jersey each gave 54 pounds of milk.  Which cow’s milk production was more remarkable?  Explain.
5. A company’s manufacturing process uses 500 gallons of water at a time.  A “scrubbing” machine then removes most of a chemical pollutant before pumping the water into a nearby lake.  Legally the treated water should contain no more than 80 parts per million of the chemical, but the machine isn’t perfect and it is costly to operate.  Since there’s a fine if the discharged water exceeds the legal maximum, the company sets the machine to attain an average of 75 ppm (parts per million) for the batches of water treated. They believe the machine’s output can be described by a Normal model with a standard deviation 4.2 ppm.  


a. What percent of the batches of water discharged exceed the 80 ppm standard?
b. The company’s lawyers insist that they not have more than 2% of the water over the limit.  To what mean value should the company set the scrubbing machine?  Assume the standard deviation does not change.
c. Because achieving a mean that low would raise the costs too much, they decide to leave the mean set at 75 ppm and try to reduce the standard deviation to achieve the “only 2% over” goal.  Find the new standard deviation needed.
d. Explain what achieving a smaller standard deviation means in this context.
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