
3.1 Exponents 
 
We will begin this chapter with a quick refresher of what an exponent is. 
 
Recall: 

              

 
 
 
 
So, an exponent is how we represent repeated multiplication.  We want to take a closer look at 
the exponent. 
 
We will begin with what the properties are for the exponents.  In the following table, we will give 
the property, and the a simple example to illustrate the property. 
 

Properties of Exponents 
Property                                           Example 
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Many of these properties are clear if you simply write out the exponents and the properties will 
become clear. 
 
We use these properties to simplify expressions which contain exponents.  What that means is, 
we want an expression containing exponents to have no variables or number of the same base, 
no negative exponents and no exponents which can be worked out. 
 
Basically, if something can be done…. It must be done. 
 
One other thing to always remember when working with these properties of exponents, the 
properties are from exponents to other exponents.  So the operations we do, need to be done to 
the exponents of each number or variable.   
 
Let’s start with some simple examples. 
 

n-times       base      exponent 



Example 1: 
 
Simplify.  
 

a. (   )   b.  (     )(    )  c.         d.  
  

  
 

 
Solution: 

a. In this example, we don’t really have many things we can do.  It looks like all we can do 
is use property 3 to bring the exponent from the outside of the parenthesis to the inside. 
Also, remember that even though there is no exponent of the y, everything has an 
invisible exponent of 1. 
Putting this together we get 
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b. This time, we have to notice that we have two expressions multiplied together.  So, we 
need to use property 1 to get together the variables of the same base.  Be careful here, 
even though we are multiplying them together, we are supposed to add the exponents.  
This gives us 

(     )(    ) 
 

              
 

        
 

c. Here, the only thing that needs to be addressed is that we have a negative exponent.  
We are not allowed to have negative exponents.  So we use property 6 to make the 
exponent positive.   
 
The idea behind property 6 is that whenever you have a negative exponent, you simply 
need to move the value across the fraction bar to make it a positive exponent.  This idea 
works either way.  This means, if something on the denominator has a negative 
exponent, you move it to the numerator.  If something on the numerator has a negative 
exponent, you move it to the denominator.   
 
In this case, we need to move the x

-2
 to the denominator (which is currently a 1) to get 

the sign to change.  We have 

      
 

 
     

 
 

 

 
  

  
 

 
d. Lastly, we just need to use property 4 to simplify.  Property 4 can cause some potential 

issues.  The idea is, you need to subtract the exponents and you have to keep in mind 
two things: its always “top exponent - bottom exponent” and the answer always lands on 
top.   
 
If it happens to be that you get a negative exponent after that, then you deal with it at 
that point. 



 
With this in mind we have  

  

  
 

 

      
 

     
 

Now move it to the bottom to get rid of the negative exponent.  
 

 
 

  
 

 
 
Now let’s look at a few more difficult examples involving exponents. 
 
Example 2: 
 
Simplify.   
 

a. (        )     b.  
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Solution: 

a. The first thing you have to keep in mind is that there are several different ways you can 
work these problems.  All of the different directions you could go, will still end up at the 
same spot, as long as you use the properties correctly.   
 
In this case, it seems easier to start with brining the exponent through from the outside, 
and then proceeding from there.  Remember, when using property 3 to bring the power 
in, you need to multiply it by each power that is already on the inside of the parenthesis. 
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b. This time, it seems best to move all of our negative exponents around to make them 

positive before we even think about doing anything else.   
 
Remember, we only want to move the items that have negative exponents.  If 
something does not have a negative exponent, that is, the exponent is already positive, 
we need to leave it where it is.   
 
Once we have done that, then we can decide what to do next. 

        

       
 

 

 
Multiply the power in 
 
Move the negative exponent to the 
bottom 
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c. Similar to part a above, let’s start by pulling through the exponent that is on the outside 
by multiplying it by each exponent on the inside. 
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Finally, we will take a look at some very challenging problems with exponents.  
 
Example 3: 
 
Simplify.   
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Solution: 

a. In this problem, we have many different ways we can start.  We can try to get rid of all 
the negative exponents, we can pull though the exponents from the outside, we can get 
same bases together, etc.   
 
However, in this case, it is best to start with multiplying the 4 and -1 exponents from the 
outside together.  It doesn’t seem like we are allowed to do this, but it actually is a 
simple usage of property 2.   
 
Then we continue as usual 
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Simplify 2
3
 and 4

1
 and combine like 

bases by adding exponents 
 
 
Reduce the 4 and 8 

 
 
Multiply through the -3 
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and simplify 2
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Bring through the -4 
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b. Here we will start by moving the “larger” negative exponents to make them positive then 

move along like we usually do.  It looks like 
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c. Lastly, we will work this example as we did all of the others. 
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3.1 Exercises 
 
Simplify.   
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Move large negative exponents 
 
 
Bring through the powers from the 
outside 
 
Move the negative exponent and 
simplify 6

3
 and 3

2
 

 
 
Reduce and combine same bases 

 
Pull through the -3 on bottom 
 
 
Move negative exponents 
 
 
 
Reduce and combine same bases 
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