Exponents and Roots

Basic Exponents  

When we speak of exponents, our numbers will look something like this:   32
---We would say “Three to the second power,” or  “Three squared.”  

---The three is what we call the “base.”  The 2 is the “exponent.”

Just take the number of bases the exponent indicates and multiply them.  In other words:




      32  =   3 x 3   =   9

Other examples: 


43 = 4 x 4 x 4 = 64   (“Four to the third power” or “four cubed.”)


25 = 2 x 2 x 2 x 2 x 2 = 32
What if the base is negative?
       Not a problem; you still do the same thing.  


-72 =   -7  x  -7 = 49


-53=  -5  x  -5  x –5 = -125

**Just perform the basic exponential operation.  Then, if the exponent is even, your answer will be positive.   If the exponent is odd, then the answer is negative.  This is because two negative numbers multiplied result in a positive product.  A positive and negative multiplied result in a negative product.
Roots

Sort of the opposite of exponents.Very basically, a root is a number that, multiplied by itself a certain number of times, renders a certain number, that you are given.  In other words:



64  
or “the square root of 64”  (OR  “radical 64”)

           is the number that,multiplied by  itself, equals 64.  So, the square root of 64 is 8.

We can take other roots of numbers.  For example,

64 

In other words, what number cubed is 64     64  = 4 x 4 x 4
6 would be the “cube root” or “third root” of 216.


81 = The fourth root of 81 = 



32  = The fifth root of 32 =




Exponents—Part Two
Negative Exponents:  

These are extremely easy.  Just remember this:


                                 _1_                                   1


2 -2 =               2 2          so     2 -2  =      4

Whenever you have a negative exponent, simply perform the exponential operation and put the answer as the denominator of a fraction with a numerator of ONE.

Fractional Exponents:  

These are easy, also; just remember to keep your first step straight.



  Example:   4 ½  

1st step:  Your denominator is 2, so take the square root of four----------2.

2nd step:  Your numerator is 1, so find 2 1 ,

3rd step:  So,   4 ½ = 2 1 = 2

Let’s try another one:  163/2

The square root of 16 is-----4


43 is --



64

SO

     163/4   =  64

Hint:  If your denominator is 3, you start with the cube root.  If your denominator is   

           4, you start with the fourth root, etc.

Negative Fractional Exponents:
Okay, let’s combine the two concepts we’ve learned.

Example:     4 -3/2




                            _1__

1st step:  Do the negative part first:       4 3/2 

2nd step:  Do the fractional part:    square root of 4 is 2;  23 is 8.

3rd step:               4 -3/2 = 1/8  

