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June Math Lesson! The Wonders of Factorials! (Grades 6, 7, & 8) 

What does   mean?  

 The   is not used to emphasize mathematical equations! Rather, the 

“exclamation point” is used to symbolize a mathematical operation called the 

factorial. 

 

What is the factorial? 

The factorial of a number is the product of all numbers less than the 

number and greater than 0. 

 

For example: 

           

               

       

 

Seems simple enough, right? As with everything, there are a few cases in which 

the situation is a bit more complicated. 

 

Here are some things to keep in mind: 

 Never take the factorial of a negative number! 

      ; we will find out why this is true later in the lesson. 

    is the notation that denotes the factorial of a number  . 

 Similarly, (   )  means the factorial of the number that is one less  . 

 Never take the factorial of a decimal or fraction! (only take the factorial of 

whole numbers) 
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Take a look at the following statement: 
  

  
 
         

       
. 

Since the expression         is in both the numerator and denominator. 

Thus the original expression is equal to 5. We can generalize this statement and 

say that 
  

(   ) 
  . 

 

So why does     ? 

 

There are multiple ways to prove this. 

 

Method 1: 

If 
  

(   ) 
  , then 

  

(   ) 
   ; 

  

  
  . Since         must also be 1. 

 

Method 2: 

This method deals with an application of factorials. If we want to find the number 

of possible ways to arrange   people around a circular table, the answer is 

(   )  possible ways. This is because some methods of arranging the people are 

the same arrangement, only rotated: 

 

 

 

 

The solution is to lock 1 person into place and arrange the rest of the people. 

(which is where the (   )  comes from) 

A 

B C 
A B 

C 
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If we want to arrange 1 person around a circular table, we do (   )  or    Since 

there is clearly 1 way to arrange 1 person around a circular table, we can conclude 

that     . 

 

Method 3: 

Before reading this method, you may want to refer back to our initial statement 

that 
  

(   ) 
  . If we multiply both sides of the equation by (   )  we can 

conclude that    (   )   . We will develop an algebraic proof together. If 

this seems too overwhelming, feel free to remember the other methods instead. 

This method is only shown to challenge you; the method may seem roundabout 

and complicated. Try to follow along, but remember that it is all right if you only 

glean from our final conclusion and one of the other methods. 

 

                                

This is clearly true. 

    (   )              

This works by the above logic. 

   (     )(   )              

This works because        . 

   (   )(   )  (   )           

(   )  is a common factor. 

   [(   )(   )  (   ) ] [
(   ) 

(   ) 
 ]  

We are just writing the previous expression as the product of a fraction and 

a quantity. If we were to do the multiplication, the (   )  cancels out and 

we are left with the previous expression. 



NSM Gurucool 
 

   [(   )  (   ) ][   ] 

If we can say that     (   )  we can replace every   in the statement 

with     and say that (   )  (   )(   )  Similarly, if we can say 

that
  

(   ) 
  , we can say that 

(   ) 

(   ) 
    . 

 

To prove that      , we can say that    [(   )  (   ) ][   ]. 

From here, we can say that    [( )  ( ) ][ ]. We know that      so 

       . We know that     , so     . 

 

Whew! That was quite a bit of work to show a seemingly simple expression! I 

hope that you were able to follow that. It is all right even if you didn’t. The main 

thing to take away from these methods is that     . All the other information is 

secondary.  

 

Summary: 

 Factorial ( ) means multiply all terms between 0 and the given number, 

excluding 0 and including the given number. 

      

 Never take the factorial of a fraction, decimal, or negative number. 

 
  

(   ) 
   

     (   )  

 

Enjoy your summer! Keep solving! 
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