
 
ADMS2320.com 

We Make Stats Easy. 
 
 
 

Chapter 8 
Tutorial Length 

1 Hour 30 Minutes 

 
 
 
 
 

 
ADMS2320.com | Tutorials | Past Tests 



Chapter Topics:

Probability Density Function•
Uniform Distribution•
Normal Distribution•

From this chapter, it is EXTREMELY important to learn how to use the Z-table and how to calculate 
probability using it.  In this chapter we consider finding the probability for a single sample using the 
normal distribution.  After going through the introductory examples and multiple choice questions, move 
forward to chapter 9. Only after chapter 8 and 9 are done should the past test questions be done.  The 
reason being that in test 1, there are 2 short answer questions.  The first one typically comes from 
chapter 7 and is usually a binomial question.  The second short answer is a combination of material from 
chapter 8 and 9 (and once in a while chapter 10).  

A copy of the Z-table for the normal distribution have been attached at the end of the file for reference.

In addition to this PDF, please download the formula sheet.  This formula sheet is from the previous 
semester.  It is recommended you check the course page for an updated posting on the formula sheet so 
that you can study with the most up to date version in case the one on this website is outdated.
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Continuous Random Variables

A continuous random variable is a variable that can take on an uncountable number of values.  
In order to find probability for continuous random variables, we need to find the area under the 

probability density function,      in a given interval.  

Probability Density Functions

The probability density function,      is an equation or function that meet these two conditions

        for all x from  to    [That is, all values must be 0 or larger]1.

The total area under the curve must be equal to 1 from  to  2.

   This is NOT true for discrete random variables!

Note 1: For continuous distributions,         
Note 2: For continuous distributions,  and  mean the same thing, as does  and  

Note

Even though there is a difference between discrete and continuous random variables, when the 
countable number of values is large, we typically use a continuous probability distribution  as an 
approximation.  The most common continuous distribution is the Normal Distribution and it is 
often used for as a model for discrete random variables that take on a large number of values.

Probability Density Functions
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Uniform Probability Distribution

This distribution is also known as the rectangular probability distribution.  
The probability density function is a horizontal line from  to   

In order to find the probability of any given scenario, we simply have to find the area of a 
rectangle using base x height.  

                   
 

   
     

Note:   and   have to be within the interval from  to  .

     
 

   
               

Uniform Distribution
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Example

The amount of water used during a shower is uniformly distributed, with a minimum of 20 litres, 
and a maximum 250 litres.  

A) What is the probability that the amount of water used is between 50 to 100 litres?

B) What is the probability that the amount of water used is less than 150 litres?

C) What is the probability that the amount of water used is at least 100 litres?

  D) What is the probability that the amount of water used is greater than 300 litres?

  E) What is the probability that exactly 200 litres will be used?

Uniform Distribution
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1. For the probability density function of a continuous random variable, which of the following is  
     true?

a. The function has a countable number of possible values.
b. The probability at any one point is not zero.
c. The total area under the probability density function     equals 1.
d. None of these statements are true.

2. For a continuous random variable, the probability density function,     represents:

a. all possible values that X will assume within some interval a ≤ x ≤ b.
b. the height of the density function at x.
c. the probability that X takes on a specific value x.
d. All of the above

3. What is the difference between continuous and discrete random variables?

a. Continuous random variables assume an uncountable number of values, and discrete
    random variables do not.
b. The probability for any individual value of a continuous random variable is zero, but for
    discrete random variables it is not.
c. Probability for continuous random variables means finding the area under a curve, while
    for discrete random variables it means summing individual probabilities.
d. All of these choices are true.

4. Suppose f(x) = 0.20. What range of possible values can X take on and still have the density    
    function be valid?

a. [0, 5]
b. [2, 7]
c. [−3, +2]
d. All of these choices are true.

5. For a uniform random variable on the interval [a, b], the shape of the probability density 
    function is 

a. A rectangle whose X values go from a to b.

b. A straight line with height (b − a) over the range [a, b].
c. A discrete probability density function with the same value of f(x) from a to b.
d. All of these choices are false.

6. For a uniform random variable on the interval [a, b], which statement is false?

a. The values of f(x) are different for various values of the random variable X.
b. f(x) constant for each possible value of X.
c. f(x) equals one divided by the length of the interval from a to b.
d. None of these choices.

a. 0 and 4
b. 3 and 7
c. Can be any range of x values whose length (b − a) equals 4.
d. Need more information to answer the question.

7. Suppose f(x) = 1/4 over the range a ≤ x ≤ b, and suppose P(X > 5) = 1/2. 
    What are the values for a and b?

Multiple Choice
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8. The probability density function f(x) for a uniform random variable on the interval [1, 9] is

a. 0.20
b. 0.125
c. 8
d. None of these choices.

a. 1.0
b. 0.5
c. 0.1
d. undefined

9. If the random variable X has a uniform distribution between 30 and 40, then P(25 ≤ X ≤ 35) 
is:

.

a. f(x) = 1/2 for x between −1 and 1, inclusive.
b. f(x) = 10 for x between 0 and 1/10, inclusive.
c. f(x) = 1/4 for x = 3,4, 5, 6.
d. None of these choices represents a continuous uniform random variable.

10. Which of the following does not represent a continuous uniform random variable?

Multiple Choice
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Normal Distribution

A normal distribution is symmetric and bell shaped.  The mean, median, and mode are located 
in the center, and it is unimodal. To describe any normal distribution, you need to know only the 

mean  and standard deviation   The larger the standard deviation, the wider the curve, and 
vice versa.  Probabilities can be calculated by finding the area under the curve. Since there are 
an infinite number of normal curves (many combininations of  and  ), we make things easier by  
dealing with just one type of normal curve all the Standard Normal Curve.

Recall the Empirical Rule:

68% of all data lies within 1 standard deviation of the mean
95% of all data lies within 2 standard deviation of the mean
99.7% of all data lies within 3 standard deviation of the mean

The empirical rule applies only to bell-shaped distributions, and the normal curve is a bell-shaped 
distribution.

Normal Distribution
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Standard Normal Variable – Z

There is an infinite amount of normal curves that are possible by varying the mean and standard 
deviation.  The Standard Normal Variable has a mean of 0 and a standard deviation of 1 and 
is represented by the letter Z.

Notes
The total area under the curve is 1.  The area to the left is 0.5, and the area to the right 0.5A)
The center of the curve is    (since    for the standard normal variable)B)
Negative Z values on the left half of the graph, positive Z values on the right half.C)

When trying to find probability using Z 
values, draw out the normal curve and 
shade in the area you are trying to 
find.  When you look up the Z value 
from the Z table, keep in mind that the 
table entry ALWAYS represents area 
to the LEFT.  In other words, the table 
entry represents cumulative 

probabilities          You may have 

to manipulate that number in order to 
find the area you need to calculate.

Scenario What you 
need

What to use from Z-
table

       0

1        
       

Table Entry

2        
       

           
           

3           
          
          
          

              )

              )

              )

              )

The probability density function for the 
standard normal variable (Z) is well 
defined and tables are used to 
calculate probabilities by finding the 
area under the Standard Normal curve.

Standard Normal Distribution
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Z Table - Left Side (Negative Z Values)
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Z Table - Right Side (Positive Z Values)
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Example Determine the following probabilities.

                                                                                                  

                                                                                               

                                                                                                 

                                                                                          

                  

Normal Distribution
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Example Determine the Z value that corresponds to the shaded area.

0.05

0.90

0.0250.025

Z = Z =

Z =                   Z = Z =                   Z =

0.90

There are times where you will know the probability (shaded area under the curve), and have to 
work backwards to determine what Z value represents that probability.  

Step 1) Determine the area to the left, if not already given
Step 2) Look at the table entries and find the entry you are looking for. Once you find the entry, 
determine the corresponding Z value. If you can't find the exact entry, find the 2 closest entries 
and average their corresponding Z values.

Normal Distribution
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Application Questions

Typical application questions will give the mean and standard deviation and mention the data is 
normally distributed.  X represents the raw data being measured (weight, height, volume, etc).  

The raw data has a mean of  and a standard deviation of  .  However, we need to convert this 
data to the Standard Normal Variable Z, where the mean is 0 and the standard deviation is 1.

How to Convert X into Z

  
   

 
     

The Z value (frequently called the Z score) represents the number of standard deviations a given 
X score is above or below the mean.  Z scores can also be used to compare different data sets.  
The higher the z score, the higher the percentile.

Question Type 1 – Finding a probability given a raw score
               

Draw a diagram, label the mean in the center, and shade the region being sought out1.
Write down what the question is asking for in P notation2.

Using the raw data value, X, convert to a Z-value using   
   

 
   3.

Rewrite the P notation in terms of Z4.
Use the Z table to answer the question5.

Question Type 2 – Finding a raw score given a probability
               

Draw a diagram, label the mean in the center, and shade the area the question mentions1.
Determine the total area to the left2.
Find the z-value in the table that corresponds to that area to the left3.
Convert the z-value to a raw score using        4.

Normal Distribution
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Example
The duration of television commercials is normally distributed with a mean of 75 
seconds and a standard deviation of 20 seconds. What is the probability that a 
commercial will last less than 35 seconds? 

Example
Suppose the number of bacteria in 1 millilitre [ml] of drinking water is normally 
distributed, with a mean of 85 and a standard deviation of 9. What is the probability that 
a 1 ml sample will contain more than 100 bacteria? 

Normal Distribution
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Example
Assume that the mean age of farm workers in Canada is 45 years with a standard 
deviation of 5 years. What is the probability that a worker selected at random would be 
more than 50 years old. 

Example
The value of an item can be defined as the amount that someone is willing to pay for it. 
1000 people were asked to name the maximum price they would pay for a particular 
painting. The data was normally distributed with a mean of $225.00 and a standard 
deviation of $45.00. What is the maximum price that a person in the bottom 10 percent of 
the group was willing to pay ?

Normal Distribution

   Chapter 8 Page 15    

ADMS2320.com



a. It is symmetrical.
b. The mean is always zero.
c. The mean, median, and mode are all equal.
d. It is a bell-shaped distribution.

11. Which of the following is false regarding a normal distribution?

a. x = 71.76
b. x = 67.96
c. x = 61.96
d. x = 48.24

12. If X has a normal distribution with mean 60 and standard deviation 6, which value of X    
      corresponds with the value z = 1.96?

a. a mean of zero and a standard deviation of one.
b. a mean of one and a standard deviation of zero.
c. a mean always larger than the standard deviation.
d. None of these choices.

13. A standard normal distribution is a normal distribution with:

a. 0.3413
b. 0.4772
c. 0.6826
d. 0.9544

14. Approximately what  proportion of the data from a normal distribution is within two standard 
      deviations from the mean?

15. If Z is a standard normal random variable, the area to the left of a value z is expressed as

a. P(Z ≥ z)
b. P(Z ≤ z)
c. P(0 ≤ Z ≤ z)
d. P(Z ≥ −z)

16. Given that Z is a standard normal variable, the variance of Z:

a. is always greater than 2.0.
b. is always greater than 1.0.
c. is always equal to 1.0.
d. cannot assume a specific value.

17. If Z is a standard normal random variable, a negative value (z) on its distribution would 
      mean

a. z is to the left of the mean.
b. the standard deviation of this Z distribution is negative.
c. the area between zero and the value z is negative.
d. None of these choices.

Multiple Choice
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18. A larger standard deviation of a normal distribution indicates that the distribution becomes:

a. narrower and more peaked.
b. flatter and wider.
c. more skewed to the right.
d. more skewed to the left.

19. In its standardized form, the normal distribution:

a. has a mean of 0 and a standard deviation of 1.
b. has a mean of 1 and a variance of 0.
c. has an area equal to 0.5.
d. cannot be used to approximate discrete probability distributions.

20. Most values of a standard normal distribution lie between:

a. 0 and 1
b. −3 and 3
c. 0 and 3
d.   to  

a. 95
b. 78
c. 75
d. 62

21. John took a math test whose mean was 70 and standard deviation was 5. The total points 
      possible was 1  . John’s results were reported to be at the 95th percentile. What was 
     John’s actual exam score, rounded to the nearest whole number?

22. John took a statistics test whose mean was 80 and standard deviation was 5. The total 
      points possible was 100. John's score was 2 standard deviations below the mean. What  
      was John’s score, rounded to the nearest whole number?

a. 78
b. 70
c. 90
d. None of these choices.

a. She did better on the psychology exam, comparatively speaking.
b. She did better on the calculus exam, comparatively speaking.
c. She did the same on both exams, relatively speaking.
d. Cannot tell without more information.

23. Janice took a psychology exam whose mean was 70 with standard deviation 5. She also 
       took a calculus exam whose mean was 80 with standard deviation 10. She scored 85 on 
       both exams. On which exam did she do better compared to the other students who took the 
       exam?

a. 76.81
b. 72.00
c. 80.00
d. Cannot tell without more information.

24. Suppose Megan’s exam score was at the 75th percentile on an exam whose mean was 80. 
      What was Megan’s exam score?

Multiple Choice
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Z Table - Left Side (Negative Z Values)
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Z Table - Right Side (Positive Z Values)

   Chapter 8 Page 19    

ADMS2320.com


	Title
	Chapter 8 Note



