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Lesson 14.3 – Numerical Summaries of Data   
Exercise 3         Period ____________   
 

Five Number Summaries and Box Plots 

A common way to summarize a large data set is by using the five-number summary.  The five-
number summary consists of five values or statistics:  
 

Min – the minimum value in the data set 
Q1 – the first quartile (the 25th percentile) of the data set 
M – the median of the data set (also called the 2nd quartile or the 50th percentile) 
Q3 – the third quartile (the 75th percentile) of the data set  
Max – the maximum value in the data set  

 
Example.  The frequency table for the N = 24 scores on a Chemistry 103 exam is shown below.  
Find the five-number summary for the exam. 
 

Frequency Table for Chemistry 103 Exam 
Score 10 50 60 70 80 100 

Frequency 1 3 7 7 4 2 
 
From the table it is easy to identify the minimum exam score (Min) is 10 and the maximum exam 
score (Max) is 100.   
 

Since N = 24 is even the median is 70
2

7070
22

13121)224(224 =+=+=
+

= + XXXX
M  

 
To find the first quartile, we need to find the 25th percentile score. 

The locator i for the 25th percentile is 624
100
25 =×=i .  Since i = 6 is a whole number, the 

25th percentile is the average of X6 and X7:  60
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To find the third quartile, we need to find the 75th percentile score. 

The locator i for the 75th percentile is 1824
100
75 =×=i .  Since i = 18 is a whole number, the 

75th percentile is the average of X18 and X19:  75
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Answer:  The five-number summary for the Chemistry 103 exam is 
 

Min = 10  Q1 = 60 M = 70  Q3 = 75 Max = 100 
 



 
 

A box plot (also known as box-and-whisker plot) is a picture of the five-number summary.  It 
divides the data set into four sections, each containing 25% of the data.  The box plot is displayed 
above a scale with the values for the data.  The first section contains the lowest 25% of the data, 
extends from the Min to Q1, and is displayed as a horizontal line (a “whisker”).  The next section 
contains the middle 50% of the data, extends from Q1 to Q3, and is displayed as a box.  The box 
includes a vertical line that shows the position of the median.  The last section contains the highest 
25% of the data, extends from Q3 to the Max, and is displayed as a horizontal line (a “whisker”) 
 
Example.  Create a box plot for the Chemistry 103 exam data with the five-number summary 
 

Min = 10  Q1 = 60 M = 70  Q3 = 75 Max = 100 
 
Answer: 
 
 
 
 
 
 
 
 
The frequency table below shows the ages of the firefighters in the Cleansburg Fired Department. 
 

Frequency Table for Ages of Firefighters 
Age 25 27 28 29 30 31 32 33 37 39 

Frequency 2 7 6 9 15 12 9 9 6 4 
 
1. Find the mean age (rounded to two decimal places), the median age, and the mode for the ages of 
the firefighters.  
 

=x  ___________  M = ___________  mode = ___________ 
 
 
2. Find the five-number summary for the age data of the firefighters. 
 
Min = ________        Q1 = ________        M = ________        Q3 = ________        Max = ________ 
 
 
3. Create a box plot for the age data of the firefighters.  Be sure to include an appropriate scale. 
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