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Statistics Packet C – Normal Distributions and Finding Z-Scores Data is spread symmetrically from the mean producing a bell shaped curve.



The Empirical Rule If the distribution is roughly bell shaped, then  Approximately 68% of the data will lie within _____ standard deviation of the mean  Approximately 95% of the data will lie within _____ standard deviations of the mean  Approximately 99.7% of the data will lie within _____ standard deviations of the mean



Note: The Empirical Rule only works on bell-shaped, symmetrical distributions.



Applications of the Empirical Rule 1) The scores on a standardized college placement test form a normal distribution. The mean score was 450, and the standard deviation was 65. a. Label the normal curve that represents the scores on this test.



b. What percent of students who took the test scored between 385 and 515?



c. What percent of students who took the test scored above 580?



d. If 250 students took the test, how many scored above 515?



2) 95% of students at school weigh between 62 kg and 90 kg. a. Assuming this data is normally distributed, find the mean and standard deviation. Then label the values for the normal distribution curve below. Mean = _______



Standard Deviation = ______



b. What percent of students weigh between 69 kg and 97 kg?



Finding Z-Scores You got a 25 on the ACT. Your friend took the SAT and got a 1310. Who did better?  The mean ACT score was 21 with a standard deviation of 3  The mean SAT score was 1200 with a standard deviation of 100  Assume both data sets are normally distributed Since these tests are graded completely differently, we need to compare z-scores (standardize!) When standardizing a data distribution, you are shifting your data so the new mean is 0 and the standard deviation is 1. ACT Score Bell Curve



SAT Score Bell Curve



The z-score of a data value is the number of standard deviations from the mean. To find the zscore of a data value, subtract the mean from the value and divide the difference by the standard deviation.



z  score  ACT z-score



value  mean standard deviation



SAT z-score



Area Under the Normal Curve The area under the normal curve is 1. The z-table gives the area under the normal curve to the left of the z-score. Use the following “tricks” to determine the area of the shaded region you are looking for. If shading is to the left Area is straight off the table



If shading is to the right 1 – Area from the table



ACT Z-Score = _______



If shading between two values Large Area – Small Area SAT Z-Score = _______



Draw a Picture



Draw a Picture



Use your Z-Table to find the Area



Use your Z-Table to find the Area



Convert the Area to a %



Convert the Area to a %



This means that you scored better than ____% of the people who took the ACT. Another way to say this is that you scored in the _____ percentile.



This means that your friend scored better than ____% of the people who took the SAT. Another way to say this is that your friend scored in the _____ percentile.



One more example: The tortoise and the hare are running laps! The hare’s average lap speed is 35 mph with a standard deviation of 2.4 mph. In what percent of the bunny’s laps would you expect his speed to be… 1) Less than 38 mph?



2) More than 30 mph?



3) Between 34–36 mph?
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