Notes - Normal Distribution – Z-Scores (18)
Name ___________________________
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Warm Up: 
Boxes of cereal are filled by a machine.  Tests of the machine’s accuracy show that the amount of cereal in each box varies.  The weights are normally distributed with a mean of 20 ounces and a standard deviation of 0.25 ounce.

a. Below set up the normal curve labeling the x-axis and the percentages inside the curve:

b. What percentage of boxes weigh less than 19.5 ounces?  You are getting ripped off!
c. From a shipment of 500 cereal boxes how many would weigh between 20 ounces and 20.75 ounces?
d. What percent of boxes weigh more than 20.17 ounces?
e. Did you get an answer for part d.?  Why not?
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Z-Score Formula:
z = 
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x - data value given, 
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 - mean, s – standard deviation
Example 1:  The mean of a population is 30 with a standard deviation of 2.8. 
What is the z-score for x = 27.1?  What does it mean in terms of standard deviations?
Example 2:  Your cousin is always bragging about good grades and being so smart.  His score on the SAT was a 1250.  Your score on the ACT of 29 might prove to everyone that you are the brainiac of the family, not him.  Compare the two standardized scores if the SAT has a mean of 1010 and a standard deviation of 105 and the ACT has a mean of 21 and a standard deviation of 4.7.

When finding probabilities for normal distribution there are three scenarios:
· To find probability below a certain data value:

1. Get the z-score

2. Find the probability on the z-table
· To find the probability above a certain data value:

1. Get the z-score

2. Take: 1 - the probability you get on the z-table
· To find the probability in between two data values:

1. Find both z-scores
2. Get the probability for both on the z-table

3. Take: big probability – small probability

Example 3:  The score of a reference population on the Wechsler Intelligence Scale for Children (WISC) are normally distributed with mean 100 and standard deviation 15.

a. Find the probability that a child would have a score less than 95.  Be sure to sketch the curve and write the probability statement.
b. To get accepted into a gifted and talented program, a child must score above a 125 on the WISC.  What percent of children would be accepted into the program?  Be sure to sketch the curve and write the probability statement.
c. What percent of children score between 90 and 118 on the WISC?  Be sure to sketch the curve and write the probability statement.


In order to answer a question like part d. above you need what we call a z-score and a z-table.


A z-score tells you how many standard deviations above (+) or below (-) the mean a data value is.
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