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Introduction to
Continuous  Probability
Distributions

Chapter 6
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Learning Outcomes

Outcome 1. Convert a normal distribution to a standard normal distribution.

Outcome 2. Determine probabilities using the standard normal distribution.

Outcome 3. Calculate values of the random variable associated with specified

    probabilities from a normal distribution.

Outcome 4. Calculate probabilities associated with a uniformly distributed

    random variable.

Outcome 5. Determine probabilities using an exponential probability distribution.
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6.1 The Normal Probability        
 Distribution

• Is a bell-shaped distribution with the following
properties:
1. It is unimodal; that is, the normal distribution  
   peaks at a single value.

2. It is symmetrical; this means that the two areas under
the curve between the mean and any two points
equidistant on either side of the mean are identical.
3. The mean, median, and mode are equal.
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The Normal Distribution Shape
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Normal Distribution Variations
Different normal
distributions can be
obtained changing
µ and σ.

Changing µ shifts
the distribution left
or right.

Changing σ
increases
or decreases the
spread.
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Normal Probability Density Function
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Approximate Areas under the Normal
Distribution
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Finding Normal Probabilities

• Because x is a continuous random variable, the
probability, P(x)≈0 for any particular x

• The probability for a range of values between x1
and x2 is defined by the area under the curve
between these two values.
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The Standard Normal Distribution

• A normal distribution that has a
mean = 0.0 and a standard deviation = 1.0

• The horizontal axis is scaled in z-values that
measure the number of standard deviations a
point is from the mean

• Values above the mean have positive
z-values

• Values below the mean have negative
z-values
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The Standard Normal Distribution

 

• Standardized Normal z-Value
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The Standard Normal Distribution

• Any normal distribution (with any mean
and standard deviation combination) can
be scaled into the standard normal
distribution (z)

• Any specified value, x, from the population
distribution can be converted into a
corresponding z-value
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Standard Normal Distribution - Example

The gas mileage for a particular new SUV automobile is
normally distributed with µ = 22 mpg and σ = 4.  Find the
probability of one SUV getting between 23 and 27 mpg?
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23    27

Probability of
Interest

Need to convert to the standard normal distribution
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Standard Normal Distribution – Gas
Mileage Example
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Using The Standard Normal Distribution
Table

      The value in the

intersection gives the

probability from z = 0 up

to the desired z value

z   0.00   0.01   0.02 … 

  0.1     

  0.2     

     

 

 

.4772

2.0P(0 < z < 2.00) = 0.4772

  2.0

The column gives the
value of z to the
second decimal point

The row shows the
value of z to the first
decimal point



 Copyright © 2018 Pearson Education, Ltd. Slide - ‹#›A LWAY S  L E A RN ING

Standard Normal Distribution – Gas
Mileage Example
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Standard Normal Distribution – Gas
Mileage Example
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Standard Normal Distribution -
Restaurant Tip Example

The tips left by customers at a local restaurant are
normally distributed with a mean equal to $12.00 and a
standard deviation equal to $3.00.  What is the probability
that a customer will leave a tip of less than $8.00?
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Probability
of Interest

8

Need to convert to the standard normal distribution
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Standard Normal Distribution -
Restaurant Tip Example
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( 1.33) 0.5000 0.4082

( 1.33) 0.0918

P z

P z

≤ − = −

≤ − =

Probabilities associated with negative z
values equal the probabilities for the
corresponding positive z values.

z

-1.33

0.0918

0.4082

( $8) 0.0918P x ≤ =
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Standard Normal Distribution –
Entrance Score Example

An entrance exam for a graduate program at a major
university produces scores that are normally distributed
with a mean of 800 with a standard deviation equal to 50.
 If the school only wants to admit the top 10 percent of
students, what should the cut-off score for admittance be?

800

50

µ

σ

=

=

x = ?

0.10

Solve for x
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0.3997 0.4000≈

0.10 z corresponding to
0.3997 is 1.28

z = 1.28

z

Standard Normal Distribution –
Entrance Score Example
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Standard Normal Distribution –
Entrance Score Example

800

50

µ

σ

=

=

800

50

800
1.28

50

(1.28)(50) 800 864

x x

z

x

x

µ

σ

− −

= =

−

=

= + =

Applicants with scores of 864 or higher will be
admitted
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Standard Normal Distribution –Cell
Phone Battery Example

A maker of cell phone batteries has determined that the time
between charges is normally distributed with a standard
deviation equal to 1.5 hours.  If a customer wants no more than
5 percent of the batteries to require charging in 13 hours or
less, what must the mean time between charges be?

1.5 hoursσ =

0.05

x = 13 ?µ =
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Standard Normal Distribution –Cell
Phone Battery Example

1.5 hoursσ =

0.05

x = 13 ?µ =

0.45

Z = -1.645

Z-value from the standard normal table for an area of
0.45 in the lower end of the distribution is -1.645
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Standard Normal Distribution –Cell
Phone Battery Example

Solving for the required population mean:

13
1.645

1.5

(1.645)(1.5) 13 15.47

x

z

µ

σ

µ

µ

−

=

−

− =

= + =

In order to meet the customer requirements, the
mean time between cell phone battery charges
must be at least 15.47 hours.
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Standard Normal Distribution – Job
Completion Times Example

A company that makes patio tables and chairs has determined that the
time it takes to make a complete set on their automated production
line is normally distributed with a mean of 22.14 minutes and standard
deviation of 6.09 minutes.  Given this information, what proportion of
patio sets will be completed in 30 minutes or less?

Probability of
Interest p(x < 30)

30

Use Excel



How to Do It in Excel?
1. Open blank worksheet.
2. Select Formulas

3. Click on fx (function

   wizard).
4. Select Statistical
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4. Select Statistical

   category.
5. Select the  
   NORM.DIST function.
6. Fill in the requested
   information in the
   template.
7. True indicates
   cumulative
   probabilities.
8. Click OK.

P(x < 30) = .902   Thus, slightly over 90 percent of the
patio units will be completed in 30 minutes or less.


