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A random variable is classified as discrete if its set of 

possible values are isolated points on the number line – 

there are a countable number of possible values for the 

variable.

A random variable is classified as con�nuous if its set of 

possible values is an en�re interval on the number line – 

it can take on any value on the interval.  There is an 

uncountable number of possible values for the variable.
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Ex1.  State whether each of the following is a discrete or 

con�nuous random variable.

1.)  The number of new bicycles sold each year by a bicycle 

store.

2.)  The volume of water in a reservoir.

3.)  The number of defec�ve light bulbs in a batch.

4.)  The weight of a student.

5.)  The length of hair on a horse.

6.)  The number of leaves on the ground in the fall in 

Minnesota.
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Discrete Probability 

Distribu�ons
Ex1.  4 coins are tossed and the number of heads is 

recoded.  

a.)  Find the probability of each possible outcome.

b.)  Create a frequency bar graph that shows the 

probabili�es of the possible outcomes.
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This is called either:

Probability Distribu�on Func�on (PDF)

Probability Mass Func�on (PMF)

A graph, func�on, or table that details all of the 

probabili�es for all of the possible outcomes.
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The probability distribu�on for a discrete random 

variable is a table, graph, or formula that gives the 

possible values of X, and the probability P(X=x) 

associated with each value of x and follows the two 

rules:
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The cumula�ve probability distribu�on of a random 

variable x expresses the probability that X does not exceed 

the value of x.  That is:

This is also called:

Cumula�ve Distribu�on Func�on (CDF)

Cumula�ve Probability Func�on (PMF)
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Ex1.  4 coins are tossed and the number of heads is recoded.  

c.)  Create a cumula�ve frequency table.
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Expected Value
The popula�on mean, which measures the average 

value of X in the popula�on, is also called the expected 

value of the random variable x.  It is the value that you 

would expect to observe on average if you repeated the 

experiment an infinite number of �mes.



IBHL 17-1 Random Variables (1_21_15-1_22_15).notebook

11

January 22, 2015

Jan 29-10:46 AM

Ex1.  4 coins are tossed and the number of heads is recoded.  

d.)  Find the expected value.  
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Let X be a discrete random variable with probability 

distribu�on P(x).  The mean or expected value of x is 

given by:
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Ex2.  A local church conducts a survey to determine 

the number of children each family has.  Below are 

the results.

a.)  Create a frequency distribu�on table and graph 

for the data.

b.)  Create a cumula�ve distribu�on table.

c.)  Calculate the expected Value

Number 

of 

Children

0 1 2 3 4 5 6 7

Frequency

14 18 13 5 3 2 2 1
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Variance and Standard 

Devia�on
Let X be a discrete random variable with probability 

distribu�on P(x) and mean     .  The variance of x is given 

by

and the standard devia�on      of a random variable x is 

equal to the posi�ve square of the variance.
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Ex2.  A local church conducts a survey to determine 

the number of children each family has.  Below are 

the results.

d.)  Find the variance and standard devia�on.

Number 

of 

Children

0 1 2 3 4 5 6 7

Frequency

14 18 13 5 3 2 2 1
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