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Math 324 1
The Normal Distribution 

 
Basic Information 

All of the distributions of random variables we have discussed so far deal with 
distributions of finite discrete random variables.  Their probability distributions are 
referred to as finite probability distributions. 

Recall that the graph of this probability distribution is a bar graph. 

 

 

 

 

  

  

In this section, we will look at a continuous random variable, so our probability 
distributions will now be continuous probability distributions.  With a finite probability 
distribution, we can create a table and list each value of the RV and it's corresponding 
probability.  We can't do that with a continuous probability distribution.  Instead, we will 
look at a function, called a probability density function. 

The graph of a continuous probability density function looks something like this: 

 

 

 

 

Properties of all probability density functions: 
 
1.  f(x) > 0 for all values of x 
2.  area between the curve and the x axis is 1 
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We will look at special probability density functions -  - which normal distributions
have these additional properties: 
 
3.  there's a peak at the mean 
4.  the curve is symmetric about the mean 
5.  68.7% of the area is within one standard deviation of the mean (i.e., in the interval  
 
95.45% of the area is within two standard deviations of the mean (i.e., in the interval 
 
and 99.73% of the area is within three standard deviations of the mean (i.e., in the 
interval 

6.  The curve approaches the x axis as x extends indefinitely in either direction 

  

  

  

  

We will begin by looking at which have these additional standard normal distributions 
properties: 
 
7.  mean is 0 
8.  standard deviation is 1 

  

  

  

Notation:  We will denote the random variable which gives us the standard normal 
distribution by Z. 

 

 

Note that all of the following are equal, so we will adopt a uniform notation: 
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Using the Standard Normal Table 

Next, we will learn to use the standard normal table to find probabilities: 

The standard normal table gives the area between the curve and the x axis to the left of 
the line x = z.  This area corresponds to the probability that Z is less than z or P(Z <z). 

  

  

  

 We can use the table to solve two classes of problems.  In the first class, we are trying to 
find a number in the body of the table, so we use the numbers on the left margin and at 
the top to find the number we need.  Let’s say we want to find P(Z < 2.15).  Look down 
the left margin until you see the number 2.1.   

Once you have found 2.1, follow the numbers across that line in the body of the table 
until you are underneath 0.05.  You should have located the number 0.9842.                   
So, P(Z < 2.15) = 0.9842.  This means that the probability that a randomly selected data 
point is less than 2.15 is 0.9842.   

The table that I have reproduced here may look slightly different from the one you have, 
but the numbers are the same.  
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We can use the properties listed above to answer many different types of questions about 
probabilities.   

Example 1:  Find P(Z < 1.36) 

  

  

Examples 2 - 5 

Example 2:  Find P(-1.25 < Z < 2.03) 
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Example 3.  Find P(Z > 1.78) 

  

 

 

 

 

 Example 4:  Find P(-0.68 < Z < 1.41) 

  

 

 

  

Example 5:  Find P(Z > -0.6) 
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Another Type of Problem 

Sometimes, we’ll be given  )( zZP <  and we’ll want to find z.  In other words, we’ll be 
given what was the answer in previous problems.  We’ll look in the body of the table we 
find the number we need, then read off the value for z from the left margin and top. 

 

Example 6:  Find z if P(Z < z) = 0.8944 

  

  

Example 7:  Find z if P(Z < z) = 0.0401 
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Example 8:  Find z if P(Z > z) = 0.9463 

  

  

 

 

 

Example 9:  Find z if P(Z > z) = 0.0132 

  

  

 

 

Example 10:  Find z if P(-z < Z < z) = 0.9812 
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Example 11:  Find z if P(-z < Z < z) = 0.5408 

  

  

  

  

Example 12:  Find z if P(-z < Z < z) = 0.1820 

  

  

  

  

Example 13:  Find z if P(-z < Z < z) = 0.7458 

  

  

  

  

Working with the Normal Distribution 

Next we need to look at what we'll do with a distribution that is normal, but not standard 
normal (that is, it meets the criteria to be a normal distribution but it has mean not equal 
to 0 and standard deviation not equal to 1).  

We can convert any problem involving probability of a normally distributed RV to one 
with a standard normal RV, Z.  This will allow us to easily find the probability using the 
standard normal table. 

Here's how: 

Let X be a normal random variable with E(X) = µ and standard deviation = σ.  Then X 
can be converted to the standard normal random variable using the formula 

 To evaluate this new problem, we'll use the techniques of the above examples. 
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Example 14:  Suppose X is a normally distributed random variable with µ  = 50 and  σ = 
30.  Find P(X < 95). 

 

 

  

  

  

Example 15:  Suppose X is a normally distributed random variable with µ = 85 and σ = 
16.  Find P(X > 54) 

  

 

 

  

  

Example 16:  Suppose X is a normally distributed random variable with a mean of 100 
and standard deviation of 20.  Find P(85 < X < 110). 

  

  

  

  

 




