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Chapter 2:  Continuous Probability Distributions 

 

 

 For continuous random variables, the counterpart of the probability function is the 

probability density function, also denoted by f(x).  The area under the graph of f(x) 

corresponding to a given interval does provide the probability that the continuous random 

variable x assumes a value in that interval.     

 

1.  Uniform Probability Distribution 

Consider the random variable x representing the flight time of an airplane traveling from 

Chicago to New York.  Suppose the flight time can be any value in the interval from 120 minutes 

to 140 minutes.  Further assume that the probability of a flight time within any 1-minute 

interval is the same as the probability of a flight time within any other 1-minute interval 

contained in the larger interval from 120 to 140 minutes.   

With 1-minute interval being equally likely, the random variable x is said to have a 

uniform probability distribution.  The probability density function, which defines the uniform 

distribution for the flight-time random variable, is 

f(x)  =  {
                     

                             
 

Draw a graph of the above probability density function: 
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The uniform probability function for a variable x is defined by the following formula: 

f(x)  =  {
 

   
             

                     
 

Exercise 

1. According to the above question, what is the probability that the flight time must be 

between 120 and 130 minutes. 

 

 

 

 

 

Area as a Measure of Probability 

The Area Under the Graph f(x)  =  The Probability f(x) 

 

 

 

 

2. What is the probability of a flight time between 128 and 136 minutes? 

 

 

 

 

3. What is the probability of a flight time between 120 and 140 minutes? 
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Formulas: 

Expected Value:  E(x)  =  
      

 
 

Variance   Var(x)  =  
      

  
 

Standard Deviation  SD(x)  =  √       

 

4. Using the above information, find E(x), Var(x), and SD(x). 

 

 

 

 

 

5. The random variable x is known to be uniformly distributed between 10 and 20. 

a. Show the graph of the probability density function. 

b. Compute P(x = 15) 

c. Compute P(x < 15) 

d. Compute P(12  ≤  x  ≤  18) 

e. Compute E(x) 

f. Compute Var(x) 
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2. Normal Probability Distribution 

Normal Curve 

The bell-shape normal curve represents the normal distribution: 

 

 

Normal Probability Density Function:  f(x)  =  
 

 √  
             

 

Where  µ  =  mean,  σ  =  SD,  π  3.14159,  e  =  2.71828 

 

The characteristics of the normal distribution: 

a. The normal distributions are differentiated by two parameters: the mean and 

standard deviation. 

b. The highest point on the normal curve is the mean, median, and mode of the 

distribution. 

c. The mean of the distribution can be any numerical value (negative, zero, or positive) 

d. The normal distribution is symmetric.  The tails of the curve extend to infinity in both 

directions and never touch the horizontal axis. 

e. The standard deviation determines how flat and wide the curve is.  Larger values of 

the standard deviation result in wider and flatter curves. 

f. Probabilities for the normal random variable are given by areas under the curve.  

The total area under the curve for the normal distribution is 1.  The mean position 

divide the graph into 0.50 and 0.50. 

g. The percentage of values in some commonly used intervals are: 

i. ± 1 σ   68.3% 

ii. ± 2 σ   95.4% 

iii. ± 3 σ   99.7% 
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Standard Normal Probability Distribution 

Standard Normal Density Function:  f(x)  =  
 

√  
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Exercises 

1. Compute P(0.00  ≤  z  ≤  1.00) 

 

 

 

 

 

 

2. Compute P(0.00  ≤  z  ≤  1.25) 

 

 

 

 

 

 

3. Compute P(-1.00  ≤  z  ≤  1.00) 

 

 

 

 

4. Find the probability of a z value between -2.00 and +2.00. 

 

 

 

 

 

 

 

5. Compute the probability of obtaining a z value of at least 1.58. 
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6. Compute the probability of obtaining a z value of -0.50 or larger. 

 

 

 

 

7. Compute the probability of obtaining a z value between 1.00 and 1.58. 

 

 

 

 

8. Find a z value such that the probability of obtaining a larger z value is 0.10. 

 

 

 

 

Computing Probabilities for Any Normal Distribution 

 The formula used to convert any normal random variable x with mean µ and standard 

deviation σ to the standard normal distribution follow: 
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Examples:  Grear Tire Company Problem 

To launch a new product, Grear’s managers believe that the mileage guarantee offered 

with the tire will be an important factor in the acceptance of the product.  Before finalizing the 

tire mileage guarantee policy, Grear’s managers want probability information about the 

number of miles the tires will last. 

From actual road tests with the tires, Grear’s engineering group estimates the mean tire 

mileage is 36,500 miles and that the standard deviation is 5,000.  In addition, the data collected 

indicate a normal distribution is a reasonable assumption.  What percentage of tires can be 

expected to last more than 40,000 miles? 

 

 

 

 

 

 

 

 

 

 Now assume that Grear is considering a guarantee that will provide a discount on 

replacement tires if the original tires do not exceed the mileage stated in the guarantee.  What 

should the guaranteed mileage be if Grear wants no more than 10% of the tires to be eligible 

for the discount guarantee? 
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Exercises 

1. Given that z is a standard normal random variable, find z for each situation 

a. The area between 0 and z is 0.4750 

b. The area between 0 and z is 0.2291 

c. The area to the right of z is 0.1314 

d. The area to the left of z is 0.6700 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. The average stock price for companies making up the S&P 500 is $30, and the standard 

deviation is $8.20 (Business Week, Special Annual Issue, Spring 2003).  Assume the stock 

prices are normally distributed. 

a. What is the probability a company will have a stock price of at least $40? 

b. What is the probability a company will have a stock price no higher than $20? 

c. How high does a stock price have to be to put a company in the top 10%? 
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3. According to the Bureau of Labor Statistics, the average weekly pay for a U.S. production 

worker was $441.84 (The World Almanac, 2000).  Assume that available data indicate 

that production worker wages were normally distributed with a standard deviation of 

$90. 

a. What is the probability that a worker earned between $400 and $500? 

b. How much did a production worker have to earn to be in the top 20% of wage 

earners? 

c. For a randomly selected production worker, what is the probability the worker 

earned less than $250 per week? 


