
Chapter5 Continuous Random Variables 
 
5.3 The Normal Distribution 

 

 
 

 
 
 

• Probability Distribution for a normal random variable x: 
 
1. It is _______________ and _____________ about its meanµ .  
 
2.__________________________ 
(the _______ that x falls in the interval a < x < b is the _____ under the curve between the 
two points a and b.) 
 
3. The Empirical Rule applies to the Normal distribution (graph) 
 _________ of the data fall in 1 standard deviation within the mean,  
 _________ of the data fall in 2 standard deviations within the mean,  
 _________ of the data fall in 3 standard deviations within the mean,  
 so we know that it is ____ to find data points outside of 3± standard deviations from the 
mean. 
 
 
The normal distribution plays a very important role in the science of statistical inference. 



Many random variables follow a normal or approximately normal distribution, then for 
different means µ and different standard deviationsσ , we could have a large number of 
normal curves. 

 
 
To find probability of the different normal random variables, we have formed a single table 
that will apply to any normal curve. 

 
 
 
The standard normal distribution is a normal distribution with ________ and _________. 
 
 
A random variable with a standard normal distribution, denoted by the symbol ____, is 
called a _________________________________. 
 

 
 
 
 

• Properties of standard normal distribution: 
 
1. The standard normal distribution is ________ about its mean ____. 
 
2. The total area under the standard normal probability distribution equals _____. 
 



3. The ____ under normal curve is equal to the associated ____ under the standard normal 
curve. 

 
 
 
 ____________________________________________ 
 

 
 

 
 

 



 
 
Note: 1. The left column lists the z-value with first decimal, the first row lists the second 
decimal digit for z-value. 
 2. The entries in the body of the table give the probability (area) between 0 and z. 
(shaded area)  
  



Using Z-table (Standard Normal Curve Areas, P794, Table IV) to find the probability: 
 
 
Examples: 
 
1. ( 0) ( 0)P z P z< = ≥ =  
 
 
 
2. (0 0.23) (0 1.28)P z P z< < = ≤ ≤ =  
 
 
 
 
3. ( 2.33 0) ( 0.67 0)P z P z− < < = − < < =  
 
 
 
 
4. ( 1.64) ( 0.85)P z P z≥ = ≥ =  
 
 
 
 
5. ( 1.46) ( 0.33)P z P z< − = < − =  
 
 
 
 
6. ( 1.56) ( 0.37)P z P z≥ − = ≥ − =  
 
 
 
 
 
7. ( 1.28) ( 2.25)P z P z< = < =  
 
 
 
 
8. ( 2.50 1.50) ( 1.64 1.28)P z P z− < < = − < < =  
 
 
 
 



9. ( 1 1) ( 2 2) ( 3 3)P z P z P z− < < = − < < = − < < =  
 
 
 
 
10. (0.67 1.96) ( 2.33 1.05)P z P z≤ ≤ = − ≤ ≤ − =  
 
 
 
 
12. ( 4.33)P z ≥ =    ( 4.33)P z < =  
 
 
 
13. ( 5)P z ≤ − =    ( 5.0)P z > − =  
 
 
 
Work on a normal random variable x with andµ σ  : 
 
Steps for finding a Probability corresponding to a Normal Random Variable X: 

1. Sketch the ___________ (bell curve) and indicate the ______ of the random 
variable X. 

2. Shade the _________ corresponding to the probability of interest. 
3. Convert the boundaries (x values) of the shaded area to z values by using 

__________. 
      4.  Use the Z – table to find the areas corresponding to the z values. 
 
 
Example: The random variable x has a normal distribution with 70µ =  and 10σ = . Find 
the following probabilities: 
 
1. ( 90)P x ≥ =  
 
 
 2. ( 75)P x < =  
 
 
3. (60 75)P x≤ <  
 
 
4. ( 75)P x =  
 
 



Example1: Assume that the length of time x, between charges of a cellular phone is 
normally distributed with a mean of 10 hours and a standard deviation of 1.5 hours.  

a. Find the probability that the cell phone will last between 8 and 12 hours between 
charges. 

                       
 
 

 
 
 
 

  b. Find the probability that the cell phone will last less than 7 hours. 
       
 
 
 
  c. Find the probability that the cell phone will last more than 14 hours. 
       
 
 
 
 
*Note: We will consider an event to be rare if it has less than a ______ chance of occurring.   
 
Example2. SAT scores are normally distributed with a mean of 998 and a standard 
deviation of 202 points.  

a. Find the probability that a person scores above 1100 on the SAT. 
 
 
 
 

b. Find the probability that a person scores below 700 on the SAT 
 
 
 
 
Example3. Random variable x is the in-city mileage for a brand car model, the probability 
distribution of x can be approximated by a normal distribution with a mean of 27 and 
standard deviation of 3. 

                      
        
 
 



Using the normal table to find z value: 
Examples: Given a specific probability (or area), find z value corresponding to this 
probability. 
 
Q: find the value of z, call it 0z  , such that 0( ) 0.10P z z≥ =  
 
(Note: Z table provides us two informations: z-value and the area (or probability) between 
0 and z, so we know one information, we can know the other one.  
Now we want to find 0z , we need find the area (or probability) between 0 and 0z first, then 
we can check this probability in the entries of the table, then back to corresponding z value.) 
 

 
 
Example1: find the value 0z  , such that 0( ) 0.025P z z≥ =  
       
Example 2: Find 0z . 

1. 0 0

0 0

( ) 0.10,
( ) 0.90,

P z z then z
P z z then z

≥ = =
< = =

 

 

2. 0 0

0 0

( ) 0.5,
( ) 0.5,

P z z then z
P z z then z

≥ = =
< = =

 

 

3. 0 0

0 0

( ) 0.25,
( ) 0.75,

P z z then z
P z z then z

≥ = =
< = =

 

 

4.  0 0

0 0

( ) 0.05,
( ) 0.95,

P z z then z
P z z then z

≥ = =
< = =

 

 

5. 0 0

0 0

( ) 0.025,
( ) 0.025,

P z z then z
P z z then z

≥ = =
< = =

 

 
6. 0( ) 0.10P z z< = ,   then 0z =  

 
7. 0 0( ) 0.01,P z z then z< = =  

 
8. 0 0( ) 0.80,P z z then z≤ = =  

       



     *Questions: (true or false) 
 

1. If 0 0( ) 0.50, 0.P z z then z> < >  
If 0 0( ) 0.50, 0.P z z then z> > <  

       Occasionally we will be given a probability and we will want to find the values of x, the 
normal random variable that correspond to the probability.   
 
Steps for finding a x-value correspond to a specific probability: 
 
1. ________ the normal curve associated with the variable.  
2. ________ the specific area of interest. 
3. Use Z-table to find _______ corresponding to the probability. 
 
4. Convert z value to x-value by using ______________ (or __________) 
 
Examples: 
The random variable x has a normal distribution with 40µ =  and 2 36σ = . Find a value of 
x, say, 0x , such that  
 
1. 0( ) 0.0228P x x> =  
 

        
2. 0( ) 0.75P x x≤ =  
 
       
 
3. 0( ) 0.10P x x≤ =  
 
      
 
4. 0( ) 0.50P x x≥ =  
      
5. 0( ) 0.90P x x≤ =  
 
 
6. 0( ) 0.05P x x≥ =  
 
 
 



Example#1: Suppose the scores, x, on a college entrance examination are normally 
distributed with a mean of 550 and a standard deviation of 100.  
a. A certain prestigious university will consider for admission only those applicants whose 
scores exceed the 90th percentile of the distribution. Find the minimum score for admission 
consideration. 
 
 
 
 
 
b. What is the 50th percentile examination score? 
 
 
 
 
c. What is the 75th percentile examination score? 
 
 
 
 
 
 
Example 2: A physical-fitness association is including the mile run in its secondary-school 
fitness test for students. The time for this event is approximately normally distributed with 
a mean of 450 seconds and a standard deviation of 40 seconds. If the association wants to 
designate the fastest 10% of secondary-school students as “Excellent”, what time should 
the association set for this criterion? 

 

 

 
Extra examples: 

 
1. The board of examiners that administers the real estate broker's examination in a 

certain state found that the mean score on the test was 553 and the standard deviation 
was 72. If the board wants to set the passing score so that only the best 15% of all 
applicants pass, what is the passing score? Assume that the scores are normally 
distributed. 
 

 
2. The board of examiners that administers the real estate broker's examination in a 

certain state found that the mean score on the test was 553 and the standard deviation 
was 72. If the board wants to set the passing score so that only the best 80% of all 
applicants pass, what is the passing score? Assume that the scores are normally 
distributed. 



Learning objective of Chapter 5: 
1. Understand normal distribution and standard normal distribution 
2. Using z-table, find probability (area) 
3. Using z-table, find z values 
4. Find probability for a normal R.V.  
5. Given probability, find a specific x value for a normal R.V. 

 
 


