
7.1 Random Variables 
 

So, random variables are the way we’re going to introduce probability into our hunt for finding 

population means and population proportions.  

How long do people live? How high can people jump? What percent of the votes will that 

candidate get? Learning about random variables will help us find these answers. 

 

Examples 

If our experiment is flipping a coin three times, a random variable might be: 

 x = the number of heads you get 

 What values can x take?  

 

If our experiment is rolling a die five times, a random variable might be: 

 x = the number of evens you roll 

 What values can x take? 

 

If our experiment is pulling two cards from a deck, a random variable might be: 

 x = the number of kings you get 

 

If our experiment is jumping a tomato, a random variable might be: 

 x = how high you jump 

 

If our experiment is studying for a test, a random variable might be: 

 x = how long you study for 

 

A random variable is some numerical variable related to an experiment. 

Some random variables are discrete. Discrete means they are isolated values on a number line. 

Some random variables are continuous. They can take values over an entire interval. 

Which of the above random variables are discrete? Which are continuous? 

 

Suppose the experiment is: You drive your car for a day. 

 What are some discrete random variables?   

  Possible answers: the number of times you drove, how many stoplights you hit,  

the number of passengers you carried. 

 What are some continuous random variables? 

  Possible answers:  the distance you drove, the time you spent in the car, the  

amount of gas you used. 

 

The most important discrete random variable is the binomial random variable. 

The most important continuous random variable is the normal random variable. 

 

For a preview, the first two are binomial. The third is close, but isn’t, because the probabilities 

change. The last two could probably be considered normal, or approximately normal. The 

distributions of the data would probably be sort of bell-shaped. 



7.2 Probability Distributions for Discrete Random Variables 
 

A probability distribution for a random variable gives the probability associated with each x. 

 

Example 1:  Let’s say our chance experiment is flipping a coin three times, and our random 

variable is x = the number of heads we get. What values can x take? Is this discrete or 

continuous? 

 

The probability distribution is: 

 

  

 

To get this there a couple of options. One is to list out all of the options by hand: 

 

{HHH, HHT, HTH, HTT, TTT, TTH, THT, THH}   

 

and then figure out the probabilities for each value of x. 

Another option is to make a big tree diagram (it’s great for multiple trials, right?). 

 

Notice: ( ) ?p x    

 

For discrete random variables like this, if you have to make the probability distribution, these 

are basically the two ways of doing it.   

At least, until we learn the shortcut! 

 

Here is a probability histogram for the probability distribution above: 
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Example 2:   Three customers buy either an iPad or another model. Assume there is a 70% 

chance that they buy an iPad. Assume the buyers are independent. 

 Let’s let our random variable be x = the number of iPads they buy. Make a probability 

distribution. 

 

Answer:   

x 0 1 2 3 

p(x) 1
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x 0 1 2 3 

p(x) 0.027 0.189 0.441 0.343 
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