Section 2.2 Normal Distributions (continued)
****Normal Distribution Calculations****
We will use the previous procedures to answer questions about observations in any Normal distribution by standardizing and then using the standard Normal table.
	4-Step Process

1. State:

2. Plan: 

3. Do: 

·  

·  


4. Conclude:






Example: In the 2008 Wimbledon tennis tournament, Rafael Nadal averaged 115 miles per hour on his first serves.  Assume that the distribution of his first serves is Normal with a mean of 115 mph and a standard deviation of 6 mph.  About what proportion of his first serves would you expect to exceed 120 mph?
	1. State:




	2. Plan:





	3. Do:









	4. Conclude:





Example continued: What percent of Rafael Nadal’s first serves are between 100 and 110 mph?
	1. State:




	2. Plan:





	3. Do:










	4. Conclude:





Example: According to the Centers for Disease Control (CDC), the heights of three-year-old females are approximately Normally distributed with a mean of 94.5 cm and a standard deviation of 4 cm.  What is the third quartile of this distribution?
	1. State:




	2. Plan:





	3. Do:










	4. Conclude:






****Normal Distribution Calculations with Technology****
Example:  Nadal  N(115, 6). Find the proportion of first serves we expect to exceed 120 mph.



Example: What percent of Rafael Nadal’s first serves are between 100 and 110 mph?



Example: 3-year-olds N(94.5, 4). What is the third quartile of this distribution?



Check Your Understanding.  Use the 4-Step Process for each of these.  Include a properly labeled diagram.
1. Cholesterol levels in 14-year-old boys is approximately Normally distributed with a mean of 170 mg/dl of blood and standard deviation 30 mg/dl.  What percent of 14-year-old boys have more than 240 mg/dl of cholesterol?



2. What percent of 14-year-old boys have blood cholesterol between 200 and 240 mg/dl?




3. What level of cholesterol would represent the 80th percentile?


Assessing Normality
The Normal distributions provide good models for some distributions of real data.  In the latter part of this course, we will use various statistical inference procedures to try to answer questions important to us. These tests involve sampling individuals and analyzing data to gain insights about populations.  Many of these procedures are based on the assumption that the population is approximately Normally distributed.  Because of this we need to develop a strategy for assessing Normality.
	Procedure.

Step 1: 	Plot the data – make a dotplot, stemplot, or histogram.  See if the graph is approximately 
	symmetric and bell-shaped. Is the mean close to the median?
Step 2: 	Check whether the data follow the 68-95-99.7 rule.  Find the mean and standard deviation.  Then 
	count the number of observations within one, two, and three standard deviations from the 
	mean and compute these to percents.




Example. The measurements listed below describe the usable capacity (in cubic feet) of 36 side-by-side refrigerators.  Are the data close to Normal?
12.9 13.7 14.1 14.2 14.5 14.5 14.6 14.7 15.1 15.2 15.3 15.3 15.3 15.3 15.5 15.6 15.6  15.8 
16.0 16.0 16.2 16.2 16.3 16.4 16.5 16.6 16.6 16.6 16.8 17.0 17.0 17.2 17.4 17.4 17.9 18.4
The mean and standard deviation of these data are 15.825 and 1.217 cubic feet.  The histogram is shown below.
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Homework: pp 130 – 53, 56, 59, 63, 68-74
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