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❑ Normal Distribution.

❑ Applications of the Normal Distribution.
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(b) Negatively skewed (c) Positively skewed

(a) Normal

Mean =Median=Mode   
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❑A normal  distribution is 

a continuous ,

symmetric ,

bell shaped distribution of a variable.

❑A normal  distribution curve depend on two parameters .

Note: This PowerPoint is only a summary and your main source should be the book.

µ

σ

Position parameter

shape parameter



The mathematical equation for the normal distribution:
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Normal curves

with μ1 = μ2 and

σ1<σ2
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(2) Same means 

but different 

standard 

deviations .

(1) Different 

means but same 

standard 

deviations.
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(3) Different 

means and 

different standard 

deviations .



Properties of the Normal Distribution

❑ The normal distribution curve is bell-shaped.

❑ The mean, median, and mode are equal and located at

the center of the distribution.

❑ The normal distribution curve is unimodal (single mode).

❑ The curve is symmetrical about the mean.

❑ The curve is continuous.

❑ The curve never touches the x-axis.

❑ The total area under the normal distribution curve is

equal to 1 or 100%.
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❑ The area under the normal distribution curve that lies 

within 

➢ one standard deviation of the mean is approximately 

0.68 (68%). The interval between  (           ,           )

➢two standard deviations of the mean is approximately 

0.95 (95%). The interval between  (                ,               )

➢three standard deviations of the mean is approximately 

0.997 (99.7%). The interval between  (               ,             )
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Empirical Rule: Normal Distribution
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The Standard Normal 

Distribution
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❑ The standard normal distribution is a normal 

distribution with a mean of 0 and a standard deviation 

of 1.

❑ The formula for  the  standard normal distribution is  

0=

1=
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or

❑All Normal Distribution can be transformed into standard  

Distribution.



Empirical Rule: Standard Normal Distribution
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0=

1=

Standard Normal Distribution Curve Normal Distribution Curve 



❑ The area under the standard normal distribution curve 

that lies within 

➢ one standard deviation of the mean is approximately 

0.68 (68%). The interval between (-1,1).

➢two standard deviations of the mean is approximately 

0.95 (95%). The interval between (-2,2).

➢three standard deviations of the mean is approximately 

0.997 (99.7%). The interval between (-3,3).
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Finding Areas Under the Standard Normal  

Distribution Curve:

1. To the left of any  Z value

P(z<-a) = P(z>a) = Q(a)



2.To the right of  any Z value

P(z>-a) = P(z>a) = 1 - Q(a)
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3.Between any  two Z values

P(-b<z<-a) = P(a<z<b) = P(z>a) – P(z>b)

= Q(a) – Q(b)
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