
STANDARD AND NON-STANDARD 

NORMAL DISTRIBUTIONS



Z - SCORE

•When the data value in question does not 
fall on exactly one, two, or three standard 
deviations from the mean, we can no longer 
rely on The Empirical Rule.

•What do we do?

•Use z-Score!



Z-SCORES

• Find the z-score and use a z-table 
to determine the probability that 
falls BELOW that data value.



Z-SCORES

• Example 1:  Find the probability a 
data value falls below 1.15 standard 
deviations from the mean.



Z-SCORES

• Example 2:  Find the probability a 
data value falls below 0.82 standard 
deviations from the mean.



EXAMPLE

• Example 3:  A normal distribution has a mean of 70 and a 
standard deviation of 10.  Find the probability that a randomly 
selected data value from the distribution is in the given interval.  
Draw a sketch to represent each interval.   Use your z-table for 
probabilities.

• A)  P(x ≤ 65)

• B)  P (x  47)

• C) P(39 ≤ x ≤ 82)

Answers: A) 0.3085   B) 0.9893 C) 0.8839



EXAMPLE

• Example 4:  The data for the SAT is normally distributed 
with a mean of 1000 and standard deviation 180.   

  (a) What percent of students score under 1200?

     Find z-score:                                   

     Use z-table to get probability: 

     Approximately 86.65% of testers score under 1200.



EXAMPLE

  (b) What percent of test takers score ABOVE 1200?

     Use z-table to get probability: 

     Subtract the probability from 1.     

     
     Approximately 13.35% of testers score above1200.



EXAMPLE

 (c) What is the probability that a student scores  
       between 900 and 1300?

     Find z-scores: 

     Use z-table:  

     Subtract probabilities:

         (Approximately 66.48% of testers score between 900 and 1300.)



STANDARD VS. NON-STANDARD

•The previous examples are 
considered non-standard normal 
distribution.

•For a standard normal distribution, 
the mean is 0 and the standard 
deviation is 1.


