
If X has a Poisson distribution with parameter µ, then

E(X) =

Var(X) =

Example 47. (Example 46 continued)

Example 48. Suppose the number of accidents per month at an industrial plant has a Pois-
son distribution with mean 2.6. If we denote Y = the number of accidents per month,

then

(a) Find the probability that there will be 4 accidents in the next month.
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(b) Find the probability of two or more accidents in the

(c) Find the probability of having between 3 and 6 accidents.

Example 49. Let X be the number of material anomalies occurring in a particular region
of an aircraft disk. Some article proposes a Poisson distribution for X. Suppose that µ = 4.

a. Compute both P (X  4) and P (X < 4).

b. Compute P (4  X  8).

c. Compute P (8  X).

d. What is the probability that the number of anomalies exceeds its mean value by no more
than one standard deviation?

Solution.
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4 Continuous Random Variables and Probability Dis-
tributions

Chapter 3 concentrated on the development of probability distributions for discrete random
variables. In this chapter, we consider the second general type of random variable that arises

in many applied problems:

4.1 Probability Density Functions

Recall: A discrete random variable is one whose possible values either constitute a finite
set or can be listed in an infinite sequence.

A random variable X is continuous if

(1) possible values comprise either on the number line (for

some a < b, any number x between a and b is a possible value) or

, and

(2) for any number c that is a possible value of X.

Examples:

• A chemical compound is randomly selected and its pH X is determined, then X is a
continuous random variable because any pH value between 0 and 14 is possible.

• A location in the United States is selected and the height above sea level , Y , is observed.
Then the set of all possible values of Y is the set of all numbers in the interval between
2282 and 14,494.

• The highest temperature of the day, Z, is observed and theoretically speaking, Z could
be any numbers in R.
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Probability Distributions for Continuous Variables

Definition 16. Let X be a continuous random variable. Then the

of X is a function f(x) such that for any two
numbers a and b with a  b,

That is, the probability that X takes on a value in the interval [a, b] is the above
this interval and under the graph of the density function.

For f(x) to be a legitimate pdf, it must satisfy the following two conditions:

1.

2.

Example 51. Consider the reference line connecting the valve stem on a tire to the center
point, and let X be the angle measured clockwise to the location of an imperfection. One
possible pdf for X is

f(x) =

8
<

:

1

360
0  x  360

0 otherwise

Solution.
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