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 Empirical Rule (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. The incubation period for chicken eggs is normally distributed with a mean of 492 hours and standard deviation of approximately 26 hours. Your friend would like to raise free-range chickens. So, she purchased fertilized eggs and has been incubating them for 583 hours. She’s beginning to worry that the eggs are taking too long to hatch.
Which one of the following statements is the best advice you can give your friend?

a) An incubation period of 583 hours is extremely unlikely. It is likely the eggs will not hatch
b) There is a 50-50 chance the incubation period could last longer than average, so an incubation period of 583 hours is not surprising.

c) An incubation period of 583 hours is definitely above average since it is above the mean. But we should wait and see if any chicks will hatch.
4. Amanda and Ben are in different statistics classes. Amanda scores a 15 on a quiz. Her classmates have a mean of 20 and the standard deviation of 5 on the quiz. Ben scores a 70 on a quiz. His classmates have a mean of 75 and a standard deviation of 10 on the quiz. Who did better relative to their classmates?

5. According to the World Health Organization (WHO) Child Growth Standards, the head circumference for girls who are two-years old is normally distributed with a mean of 47.2cm and a standard deviation of 1.4cm. A two-year old girl with Down’s Syndrome has a head circumference of 44.5cm.

Is the following statement valid or invalid: There is about a 5% chance that a two-year old girl will have a head circumference that is smaller than the child with Down’s Syndrome.

6. Given the graph of the normal distribution shown below, what is the standard deviation?
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7. 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.

_1345558689.unknown

_1345558706.unknown

_1345558671.unknown

