GSE Algebra II





Name____________________________________
	Unit: 7
	Homework: 9

	Standard:  Summarize, represent, and interpret data on a single count or measurement variable 
MCC9-12.S.ID.4 Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate population percentages. Recognize that there are data sets for which such procedure is not appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal curve.

	Essential Question:   How can you tell if a set of values is normally distributed?  

How can the standard normal distribution be used with a normal distribution that has a different mean and standard deviation? 

	Key Words:  normal distribution, normal curve, probability distribution, Empirical Rule, z-score, mu [image: image2.png]




	While distributions with a mean of 0 and a standard deviation of 1 are rare in the real world, there is a formula that allows us to use the properties of a standard normal distribution for any normally distributed data. With this formula, we can generate a number called a z-score to use with our data.

	In the 2012 Olympics, the mean finishing time for the men’s 100-meter dash finals was 10.10 seconds and the standard deviation was 0.72 second. Usain Bolt won the gold medal, with a time of 9.63 seconds. Assume a normal distribution. What was Usain Bolt’s z-score?[image: image3.png]
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What percent of the values in a normal distribution are more than 1.2 standard deviations above the mean?                                                                                                                                             

	Use the information below to solve problems 1 and 2:  The mean score on the verbal section of a particular state’s high school exit exam in 2011 was 497, and the standard deviation was 114. Nefani scored a 620 on the test. Assume that the scores are normally distributed.

	1. What was Nefani’s z-score? 
	2. What percent of students who took the test in 2011 scored lower than Nefani on the verbal section?

	Use the information below to solve problems 3–5. 

A factory produces plastic cell phone cases. To fit properly, each case must have a width between 53.5 and 54.5 millimeters. The quality control manager for the factory collects a random sample of 100 cases and determines that the widths are normally distributed, with a mean width of 54.2 millimeters and a standard deviation of 0.3 millimeter.

	3. What percent of the cell phone cases meet manufacturing specifications?
	4. Suppose the production line is adjusted so that the mean width is decreased to 54.0 millimeters and the standard deviation remains at 0.3 millimeter. What percent of cell phone cases will meet manufacturing specifications?

	5. Suppose that the mean width of the cell phone cases is 54.0 millimeters, and management would like 95% of the cases to meet manufacturing specifications. What standard deviation is required?

	Use the information below to solve problems 6 and 7:  The wait times for a table at a particular restaurant are normally distributed, with a mean of 25 minutes. Seventy-five percent of the parties who dine there wait less than 30 minutes for a table.

	6. What is the standard deviation of wait times at the restaurant?
	7. What percent of the parties wait for more than 15 minutes?

	Use the information below to solve problems 8–10. 

A marketing firm examines the ages of patrons who attend the Saturday matinee at a local movie theater. The ages of 40 people are listed below. Assume that the ages of movie patrons at the Saturday matinee are normally distributed.  Find the mean and standard deviation, then use that information to answer the following questions.
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31 30 35 37 30
51 40 44 37 23
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	8. Find the z-score for a 24-year-old patron who attends the matinee.
	9. What percent of the patrons are older than 24?

	10. Estimate the percent of patrons in the population who are between 40 and 50 years old.


