
Chapter 6

Normal Probability Distribution

Lecture 1

Sections: 6.1 – 6.2

Probability Density
Recall form Chapter 5, 

•Random Variable: A variable having a single numeric value that 

is determined by chance, for each outcome of a procedure.

•Probability Distribution: A graph, table or chart that illustrates 

the probability for each value of the random variable.

•Discrete Random Variable: A random variable that assumes 

values that can be counted.

•Continuous Random Variable: A random variable that assumes 

values that cannot be counted. It has infinitely many values, such 

that there is no gap between any 2 numbers.

In Chapter 5 we analyzed Discrete Probability Distributions, we 

will now discuss Continuous Probability Distributions.  



Probability Density Curve: Graph of a continuous probability 

distribution that must satisfy the following:

1. Total area under the curve must equal to 1

2. Every point on the curve must have a vertical height that is 

greater than 0.

Two common Density Curves come from the                       

Uniform Distribution and the            Normal Distribution.

(evenly spread out)                                (Symmetric/Bell-Shaped)
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Example:

On exam 2, the range of points fall between 60 and 80, inclusive.  

Assume that the scores are evenly distributed.  

1. What is the height of the of the density curve?

Since we are assuming that the scores are evenly distributed, this 

tells us that we are dealing with a Uniform Distribution.  So the 

height is calculated in this way.  
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2. What is the probability of students who received scores 

between 70 and 75?

0

60 80

P(X)

0.05

X = x70 75

We notice that the length on the x-axis is 5. This tells us that

P(70 ≤ x ≤ 75) = (5)(0.05) = 0.25.  Therefore, 25% of the students 

who took exam 2 received scores between 70 and 75.

One thing that you should notice is that there is a direct 

connection between Area and Probability.

Standard Normal Distribution
We will now find probabilities of a Normal Distribution; 

however, instead of calculating length and width of a 

rectangle, we will  have to take into consideration that a 

Normal Curve has a distinct equation.  The equation of a 

Normal Curve is as follows:

It is just too complicated to compute this equation every 

time.  Thus, we will use Table A–2 as an aid.
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We will first start with a Standard Normal Distribution.

Standard Normal Distribution: This is a Normal Distribution 

(Symmetric/Bell-Shaped) that has a these three properties:

1. Area under the curve is equal to 1.

2. Mean is equal to zero.  ( µ = 0 )

3. Standard Deviation is equal to 1.  ( σ = 1 )

*Note:  Random Variable X is not used for a Standard Normal 

Distribution.  We will use Standard z–score.

Z = zµ=

Notation:

P(z1 < Z < z2) ↔ P(z1 ≤ Z ≤ z2) The probability that z is between z1 and z2.

P( Z > z) ↔ P(Z ≥ z) :  The probability that Z is greater than z (at least)

P(Z<z) ↔ P(Z ≤ z) :  The probability that Z is less than z. (at most)

P(Z = z) :  The probability that Z is equal to z.  

*Note:  P(Z = z) = 0 for any value of z.

Finding Probabilities:

1. Draw a Bell-Shaped curve as a visual aid.  

2. Label and shade the region that corresponds to the question.

3. Use Table A–2.  Note that the table gives the cumulative 

area. 



Here we have an example of how P(Z<0.67)=0.7486.  You can see how to find 

the value of 0.7486 by using the z value of 0.67.  Where 0.67 = 0.6 + 0.07. 

Furthermore, as you may notice that the z-values are on the outer portion of the 

table and the (cumulative) probabilities are located on the inside of the table.

Reading the Table A-2 “z-table”:

*NOTE: This table is a cumulative table which gives us the area from the given z-value to 

the left.

Illustration of P(Z<0.67)=0.7486 on a normally distributed graph.

The area of the shaded region is given as P(Z<0.67)=0.7486 

Z = zZ = 0.67

Z ≤ 0.67

0.7486



1. Assume that temperature readings are normally distributes with µ = 0 

and σ = 1.

What is the Probability that the temperature is :

a. Less than – 2.75. b.  Greater than 1.96

c. Greater than –1.96 d. Less than 2.33

e. Between –2 and 2 f. Equal to 3.

2. Again, assume that the random variable Z has a standard normal distribution.

a. P( Z ≤ 1.645 ) b.  P( –2.5 < Z < 1.5 )

3. Again, assume that the random variable Z has a standard normal distribution.

What is the z-score that separates the bottom 5% from the top 95%.

This means that we want to find a when P(Z ≤ a) = 0.05

What we will need to do is work backwards.  We will look for the

probability inside the table and find the associated z-score on the 

outside of the table. If we were asked to find a if P(Z< a)=0.7486 then

a = 0.67 



Example #3 says to find a when P(Z ≤ a) = 0.05

Z = zZ = a

Z ≤ a

0.05

From the table, we see that a = – 1.645 and thus P(Z ≤ – 1.645) = 0.05

4. Again, assume that the random variable Z has a standard normal distribution.

a.  Q3 b. D4

c.  P15 d. P99


