
Chapter 6 - Continuous Random Variables 

 

In the previous chapter we studied discrete random variables that had a limited, discrete, 

countable number of possible values. In this chapter, we will study continuous random 

variables that can take on an infinite, continuous, uncountable number of possible values. An 

example of a continuous random variable would be the weight of an item. We can break the 

weight into an infinite number of possible values. For instance, the weight of an item could 

be 1 lb., 1.5 lbs., 1.53234323 lbs., or an infinite number of other possible weights. Many 

times we do not need a weight accurate to 8 decimal places so we round the number to whole 

ounces or grams; however the random variable is still continuous.  

 

If we want to compute the probability that an item is exactly equal to some weight, like 

P(x=1.5) then we can use the definition of probability: 
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because there is only one was to get 1.5 lbs. and the number of possible weights is infinite, 

this probability will always equal 0. In fact, the probability that a continuous random variable 

will be exactly equal to ANY value will always be 0. 

 

For continuous variables we can only talk about probabilities in a range or interval. 

 

UNIFORM DISTRIBUTION 

 

In general the uniform distribution creates a rectangle. The height of the box is: 
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For example,    

   a  c       d   b 

 

What Percentage of the total area is taken up by the area from c to d? 

 If we think of the total area in the box as 1 then these areas become probabilities.  

 

 

For instance suppose the weight of an item our company inventories is distributed uniformly 

between 5 and 20 pounds, then a = 5 and b=20, then the height = 
15
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area of a rectangle is Length multiplied by the Width, so the area between 15 and 20 is 5 * 

1/15 = 1/3. or use the formula: 
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To find the probability that the random variable is less than 8 use: 

 

P(X < 8) = P(X ≤ 8) = 
5
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And, 
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The mean of the distribution is 
2

ba +
=µ  and the standard deviation is: 
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e.g., Suppose that the weight of Fed Ex letters is uniformly distributed between 5 and 20 oz.  

 

1. What is the probability that the weight of a letter is 15 oz. or more?  

 

Solution: 
%3.33
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2. What is the probability that the weight of a letter is 8 oz. or less?  

 

Solution: 
%20
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3. What is the probability that the weight of a letter is between 12 oz. and 16 oz? 

 

Solution: 
%6.27
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NORMAL DISTRIBUTION 
 

Characteristics of the Normal Distribution 

• Sometimes called the Bell Curve 

• The area under the curve = 1.0 

• Symmetrical about the mean (median) 

• The two tails extend indefinitely 

• The parameters are µµµµ , σσσσ 

• The shape of the curve is determined by  σσσσ 

 

To write X is distributed Normal use: X ~ N(µµµµx , σσσσx) 

The functional form of the Normal distribution is: 
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there is no closed form solution to allow us to integrate this using Calculus so we rely on a 

table to find areas under normal curves. 

 

There are an infinite number of possible normal curves with different means and standard 

deviations. In order to find areas under these curves we would need an infinite number of 

tables! Since this is a practical impossibility we take a different approach. 

  

Standard Normal Distribution 
 

There is a special normal distribution call the “Standard Normal Distribution” or the z-curve. 

This is simply a normal distribution with a mean,  µµµµz = 0, and a standard deviation, σσσσz = 1. 

This normal curve is designated as: z ~ N(µµµµz=0, σσσσz=1). We do have a table for this normal 

random variable. This table is in appendix. This table gives us one thing and one thing only: 

the area under the curve from a z-value of 0 (in 2007 version of -∞) to some positive value of 

z. For instance, if you are trying to find the area for a standard normal random variable from 

0 to 1.43 then you can use this table to look up the positive z-value of 1.43. This is 

accomplished by first finding the correct row in the table by looking at the left most column 

and finding 1.4, then go across the columns to find .03 (adding these two we get 1.43). You 

will find the area to be .4236. 

LLooookk  uupp  tthhee  ffoolllloowwiinngg  zz--vvaalluueess  uussiinngg  tthhee  SSttaannddaarrdd  NNoorrmmaall  TTaabbllee  ((ZZ  ttaabbllee))  

P(0 < z < 2.0) =  ______   

 

P(-2.12 < z < 0) =  ______   

 

P( 1.03 <  z < 2.96) =  ______  

 

P(-2.15 < z < -1.76) = ______  

 
P( z > -.56) = ______    




