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7.3 Probability Distributions for Continuous Random Variables 
 

Last time we saw probability distributions for discrete random variables. They looked like this: 

  

 

 

Now we’re going to look at continuous random variables.  Like: 

 x = height you can jump,  or 

 x = time to drive to school. 

No table is possible here because x can take infinitely many values! 

 

For continuous random variables, probabilities are areas under a curve, called the density 

function. 

 

Examples: 

1.  Let x = weights of newborn babies. 

 

 

 

 

 

Notes: 

a. To be a density function, you must have: 

 a. f(x) ≥ 0  (so that the curve is always above the x-axis) 

 b. the total area under the curve equals 1. 

 

b. We assume that the probability of any one exact weight is actually ZERO!  

For example, P(x = 7.42367122322231 lbs) = 0. No baby is exactly that weight! 

 

c. When we have a continuous variable, we can only find the probability that the weights are in 

a range. There are essentially three examples: P(x > a), P(x < b), or P(a < x < b). 

 

d. Here are some other possible areas we could want to find: 

 

 
 P(x > 8)          P(x < 9)                   P(4 < x < 6). 

 

Which is bigger, P(x > 8) or P(x ≥ 8)? 

Which is bigger, P(3 < x < 8) or P(3 < x ≤ 8)? 

 

e. By far the most common continuous probability distribution is the normal distribution. 

x 0 1 2 3 

p(x) 0.432 0.362 0.111 0.095 
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probability = area!! 



2. Let f(x) = 
0.5 2 4
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Is this a density function?  Check the two conditions! 

 

This is called the uniform distribution.  Outside of the normal distribution (like, 95% of the 

time), the only other continuous distribution we might see is this one (5% of the time).  

 

It looks like this: 

 
What’s:   a) P(x < 3)? 

  b) P(x < 4)? 

  c) P(x > 3)? 

  d) P(x < 2.5)?   

  e) P(2.2 < x < 3.4)? 
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