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Chapter 6
Continuous Probability Distributions

Normal Probability Distribution

 Graph of the Normal Probability Density Function
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Normal Probability Distribution
 The Normal Curve

– The shape of the normal curve is often illustrated as a bell-shaped 
curve. 

– The highest point on the normal curve is at the mean, which is also 
the median and mode of the distribution.

– The normal curve is symmetric.
– The standard deviation determines the width of the curve.
– The total area under the curve is 1.
– Probabilities for the normal random variable are given by areas under 

the curve.
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Normal Probability Distribution

 Normal Probability Density Function

where
 = mean
 = standard deviation
 = 3.14159
e = 2.71828

You don’t need this….. but

0.0

a b

Standard Normal Probability Distribution

 A random variable that has a normal distribution with a mean of zero 
and a standard deviation of one is said to have a standard normal 
probability distribution.

 The letter z  is commonly used to designate this normal random 
variable.

 We can think of z as a measure of the number of standard deviations 
x is from .

 Converting to the Standard Normal Distribution 
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Example : College Football

College football linemen weigh an average of 300 
pounds and a standard deviation of 20 pounds. 

– What is the probability of randomly selecting one 
college football linemen and find they weigh 320 
pounds or less?

College Football
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Standard Normal Distribution
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College Football
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area=

Example : College Football

What is the probability of randomly selecting one 
college football lineman and find they weigh at least 
320 pounds?

College Football
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z

area=

area=

Assuming a continuous distribution,
the odds of x=320.0000000 is zero.
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Example : IQ

The test for Intelligence Quotient has a mean of 100 
points with a standard deviation of 15 points. 

– What is the probability of randomly selecting one 
individual from the population and finding they have an 
IQ between 90 and 110?

Example : IQ
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Standard Normal Distribution
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Example : IQ
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100 115 130 145857055

Example: IQ
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5% of the population has an IQ of at least how much?

Area=.95 Area=.05

Let z.05 represent the z 
value cutting the tail 
area of .05

Standard Normal Distribution
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Example: IQ
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5% of the population has an IQ of at least how much?

Area=.95
Area=.05

Let z.05 represent the z 
value cutting the tail 
area of .051.645

-4 -3 -2 -1 0 1 2 3 4




