
Warm-Up
■ You and your friends have measured 

the heights of your dogs: 600mm, 
470mm, 170mm, 430mm, and 300mm. 
Find the variance and standard 
deviation for the data set.

Mean: 394 Variance: 21, 704 Standard Deviation: 147.32



Heads Up

TEST is Tuesday!

PROJECT is due Wednesday!



Objectives The student will be able to:

use empirical rule to calculate 
percentages

find the z-scores of a data set
       
                   



The Normal Curve & 
Percentages



The Normal Curve
■ Shows where the mean is
■ Shows 1, 2, and 3 standard deviations 

above and below the mean
■ Can easily get percentages between 

THOSE data points
■ But what if we’re talking about a data 

point that is not exactly 1, 2, or 3 s.d. 
away?



 z-scores
When a set of data values are 
normally distributed, we can 
standardize each score by 
converting it into a z-score. 
z-scores make it easier to 
compare data values 
measured on different scales.



 z-scores

A z-score reflects how many 
standard deviations above or below 
the mean a raw score is.
The z-score is positive if the data 
value lies above the mean and 
negative if the data value lies 
below the mean. What would the 
z-score be if it lies exactly at the 
mean?



 z-score formula

Where x represents an element 
of the data set, the mean is 
represented by      and 
standard deviation by  .



  Analyzing the data

Suppose SAT scores among college 
students are normally distributed with 
a mean of 500 and a standard deviation 
of 100. If a student scores a 700, what 
would be her z-score?

Answer Now



  Analyzing the data
Suppose SAT scores among college students 
are normally distributed with a mean of 500 
and a standard deviation of 100. If a student 
scores a 700, what would be her z-score?

Her z-score would be 2 which 
means her score is two standard 
deviations above the mean.



Analyzing the data

• A set of math test scores has a mean 
of 70 and a standard deviation of 8. 

• A set of English test scores has a 
mean of 74 and a standard deviation of 
16. 

For which test would a score of 78 
have a higher standing?

Answer Now



Analyzing the data

To solve:  Find the z-score for each test.

A set of math test scores has a mean of 70 and a standard 
deviation of 8. 
A set of English test scores has a mean of 74 and a standard 
deviation of 16. 
For which test would a score of 78 have a higher standing?

The math score would have the highest 
standing since it is 1 standard deviation above 
the mean while the English score is only .25 
standard deviation above the mean.



Analyzing the data

What will be the miles per gallon for 
a Toyota Camry when the average 
mpg is 23, it has a  z value of 1.5 and 
a standard deviation of 2?

Answer Now



Analyzing the data

What will be the miles per gallon for a Toyota 
Camry when the average mpg is 23, it has a 
 z value of 1.5 and a standard deviation of 2?

Using the formula for z-scores:

The Toyota Camry would be expected 
to use 26 mpg of gasoline. 



Analyzing the data

A group of data with normal 
distribution has a mean of 45. If 
one element of the data is 60, 
will the z-score be positive or 
negative?

Answer Now



Analyzing the data

A group of data with normal distribution 
has a mean of 45. If one element of the 
data is 60, will the z-score be positive or 
negative?

The z-score must be positive 
since the element of the data 
set is above the mean.



Using Z-score to find Area
■ Normal curves are useful for 

probability.
■ The area under any section of the 

curve describes the probability that a 
value falls within a given range

■ A table of z-scores gives us the area 
under the curve



Example 
A student received a score of 56 on a 
normal distributed standardized test, 
with a mean of 50 and a standard 
deviation of 5.  What is the probability 
that a randomly selected student 
achieved a lower score?



Z-Score shows the area 
under the curve



Using the z-score table we find the 
area

So about 88.5% will score below



Example #3
The distribution of blood cholesterol 

levels in young males is roughly normal 
with a mean of 165 and a SD of 30.

a) What proportion of young males have 
a level above 120?

b) What proportion will have a level 
between 120 & 200



1. Calculate the z-scores

Mean = 165
SD = 30
X = 120

Mean = 165
SD = 30
X = 200



How many above 120?

Remember the Z-score 
gives the amount below.  
So to find the amount of 
above we have to 
subtract from 100

100 - 6.68% = 93.32%



Amount between 120 and 
200

Below 200 is 87.90%
Between 120 and 200 would be
87.90 – 6.68=81.22%



Practice
Choose the sampling method identified by the 

following scenario: 

1. A university polled 500 of its students, randomly 
selecting them proportional to the number of 
students enrolled in each degree program.  

2. To do market research, a telemarketing firm 
randomly selected 1000 names from a store’s 
database and contacted them.

3. A random starting point is chosen, followed by 
every 10th individual.


