
Activity #10:  Special Continuous Distributions (Uniform, Exponential, Gamma, Beta, Weibull)  
   
    
Recall that a continuous random variable can take on any values within a specified interval. 
 
Scenario: Suppose a person is waiting for an interview for a job.  This person is a bit nervous, so when he receives a drink in a cup with a straw, he randomly bends the straw. 
 
 
 
 
 
  A = 0 inches C = 4.6 inches B = 7 inches 
 
 
1) For now, assume that each place on the 7” straw has an equal chance to be bent by our nervous interviewee.  If we let X = the place along the straw that the interviewee bends, 

is X a discrete or continuous variable?  What is the probability that the person bends the straw at the point C = 4.6 inches? 
 

 
 

 
 
 
 
 
2) How could we calculate the probability that the person bends the straw somewhere between 0 and 3.5 inches?  What’s the probability that the straw is bent in any one-inch 

interval? 
 
 
 
 
 
 
 
 

 
Uniform distribution  
Conditions for use: 

• X = a random variable with a flat probability density function between points a and b 
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3) Meaningful applications of the uniform distribution are difficult to create.  Suppose Y is uniformly distributed over the interval {10, 30}.  Determine the probability that Y takes a 
value between 20 and 25.  What’s the probability that Y takes on the value of 20?  What is the expected value of Y? 

 
 
 
 
 
 
 
 
 
 
 
 
Another useful continuous distribution is often used to model waiting times. 
 

 
Exponential Distribution:  
Conditions for use: 

Number of events in each interval are independent 
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4) Verify that the cdf is correct for the exponential distribution. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5) Suppose you have conducted a study to measure the life expectancy of “Brand X” batteries.  Is the variable X = the life expectancy (measured in hundreds of hours) a discrete or 
continuous variable?  What is the probability that a randomly selected battery has a life expectancy of exactly 1 year? 

 
 
 
 
 
 
 
6) You find the life expectancy of the batteries are modeled by an exponential distribution with λ = 0.44.  Write out the pdf for X and graph it on the axes below. 
  
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
       0    10 
 
 
 
 
 
 
 
7) What is the cdf of X?  Graph it on the axes below: 
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8) Calculate the following probabilities: 
 
 
 

a) P(X < 300) =  
 
 
 
 
b) P(200 < X < 800) =  
 
 
 
 
c) P(X > 300) =  

 
 
 
 
 
 
9) On average, a bus arrives at a terminal every 10 minutes.  What is the probability that a person must wait for more than 20 minutes for the next bus? 
 

 
 
 
 
 

 
 
 
 
 
 
10) Suppose Mary arrives at the terminal and finds out John has been waiting for a bus for 10 minutes.  What’s the probability that Mary will have to wait more than 20 minutes for 

the next bus? 
 

 
 
 
 

 
 
 
 
 
 
 
Extra Credit Opportunity:: Summarize one of the following distributions and provide an original example: Multinomial, Gamma, Beta, Weibull 
 


