


Math  Worksheet 
1.  2 + 6 + 9(4 – 6) = 


2.  5 – 3 + 6(5 + 7) =

3.   6 + 4 – 5(3 x 5) =

4. (2 x 5)(5 + 6) = 


5.  4 x -3(5 +5 – 5) =
      

Super-extra-brain-melter =      10/2 / (4(3 x 1/3) +1) =

Now for Exponents:

Expo---whats?

…nents …expo-nents.

What are am an exponent? 
An exponent is what we call the little-bitty number up above another number…

Like this:        
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And what the exponent tells us is how many times you multiply the big number times itself:

Example:   


Since the exponent is 2…


We take 2, 5’s and multiply them:






5 x 5 = 25  and we call this “five squared”
So, 53  = 5 x 5 x 5  =  25 x 5 = 125

We read this 53 as:  “Five to the third power”  or simply, “Five to the third”
Therefore, 

54 = “Five, to the fourth”  or:   5 x 5 x 5 x 5 = 25 x 5 x 5 =  125 x 5 = 625  

Rewrite the following and solve:    
Four to the third power  ________=________  Three to the third power ______=______

3 squared 

   ________=________  Two to the fifth power     ______=______
So far it has been pretty simple, huh?  Okay, now let’s add a little more confusion…

Exponents are pretty straightforward until…

 …we start multiplying, dividing and subtracting them and using parenthesis.

Fortunately, however, if we learn a few easy rules, even these are pretty simple.

Adding numbers with exponents:
Rule:

1. 53 + 54 =  (5 x 5 x 5) + (5 x 5 x 5 x 5) =  125 + 625 = 750

2. 54 - 53  =  (5 x 5 x 5 x 5) - (5 x 5 x 5) = 500

3. 53 x 54  =  Just add the exponents  =  53+4    =  57  = 5 x 5 x 5 x 5 x 5 x 5 x 5 = 78125

4. 54/ 53  =  Just subtract the exponent in the denominator from the exponent in the numerator:



=   54-3   =  51     = 5 
***THESE RULES ONLY WORK IF:

 THE NUMBER, OR VARIABLE, BEING RAISED TO THE POWER IS THE SAME IN BOTH TERMS! 
Example 1:


53 x 54  =  57    but,    43  x  57   and other expressions like these, cannot be used with our rules.

Example 2:

X3 x  X4 =  X3+4  =  X7
And…

X4 / X3 =  X4  x  X -3   = X4-3  =  X1
All we did in the above example, was to bring the denominator (X3) up on top, with the numerator, and change the sign of the exponent.
Therefore,


X7/  X4  =   X7  x  X-4    =  X7-4    =  X3

Simplify:   1.  X5/  X2

  2.  X3/  X2  

3.  X2  x  X3/  X2 x  X2

  

   4.  (X7/ X4) / (X9/  X6 )

5.  (X6/ X2 )(X3)
Another tricky little thing about exponents…
Take a quantity (something inside parenthesis) such as (5 + 4) or (X2 + X3) 
and place an exponent on it (called “Raising it to an exponent, or power”) 
Example:  (5 + 4)2 or (X2 + X3)2

We have to MULTIPLY the exponent on the term (number or variable) inside the ( ) by the exponent outside the parenthesis:

So:   (5 + 4)2 or (X2 + X3)2   
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  =   (52 + 42)  and  (X4 + X6)

Simplify the following:
  

   1.  (X3/ X2 ) 3 / (X3/ X2 )3

2.  (X3 x X3)2 /(X3)3

   3.  (X3 x Y2 )3 / (X4/ X2 )4

4.  (X3 + Y2)3 / (X3 x Y 2 )2


Are you ready for something super freaky?
We’ve already done the whole distributive thang and the exponent thang… Now its time for negative exponents and fractional exponents!   Aren’t you excited!  Golly, I know I am!

Negative exponents

Breathe! You have to remember to breathe!  I can’t possibly work with anyone so pale.  So, take a moment and breathe slowly and then I’ll help you wade into the dark world of negative exponents.
… 347.8 hours later…    Oh, good.  You’re ready!  

Did you know that you have already done fractional exponents?   Yup.  You certainly have…

Remember in the previous lesson when we had :  X3/  X2  ?



We: 

1. Moved the X2  up with the numerator (the number on top)

2. And we changed its sign (X2  became X-2)

3. Next, we multiplied the X3 x X-2  

4. (remember: we add exponents when we multiply)

5. So it becomes  X3+(-2)  and…  X3-2  and…  X1  or, simply, X

So we know that X-2 can also be written as:    1       





    X2  
Knowing this, you have all the information you need to tell me what the effect of writing a number to a negative exponent is.


If  X-2  = 1/X2     then what do the following equal?


X-3 =


X-5=

       
X-8=
I think you can see what the affect of negative exponents is.

***All they (negative exponents) do, is tell us to invert the number (flip it over) and change the sign.

Something tricky:






1/X-3   =   ?



Well, let’s just take the inverse (flip it over) and change the sign:



1/X-3   =    X3

So…
1/5-2   =  52   =  25  
While…   5-2  =    1/52   = 1/25
So, basically all a negative exponent does is to flip the number over, or take an inverse of the number:



52  =  25/1  or  25         and    5-2   =  1/25     Do you understand?
1.  5-3
=

2.  1/5-3  =          
3.  4-2  =

4.  3-2 =  

5.  1/3-2 =                                                                           
Are you ready for something SOOOPER FREEEKY?
I mean really, really brain-burning, eye popping, SOOOPER FREEEKY?
How about…

… fractional exponents and negative, fractional exponents!


Say what?

Wake up!  Wake up!  I think you fainted!  Pretty freaky, huh?


Just open one eye a little and peek at this scary thing…

X1/2  
What in the world are we supposed to do with this?
Well, let’s think about it a bit…

X1/2           =            X.5   

In order to unscramble this tricky little beast we need a special tool…a really crazy tool… 

you might even say it’s a radical tool.

What is this radical tool?


Well… it’s a… a… um… a radical, what else!

A what?  

A radical.

What’s a radical?

You know, it’s that creepy square-root thing.

You mean the crazy stretched-out ‘checkmark’ looking thing?

Yup.  That’s the one…   [image: image3.png]


    (BIG SCREAM HERE!)
Now don’t go getting all shaky, remember how you felt when you first saw the symbol for long division?


= [image: image4.png]



Well, the radical is basically the same shape, with a little extra piece.

So, we can handle the shape of the thing, but what does it mean?


Well… Turn the page, will ya!

Radical, Man!


What the [image: image5.png]


sign means is that we are dealing with ‘roots’.

And a ‘Root’ is:  

= a number that when multiplied by itself a stated number of times yields as a result a second, given number.
Wow! That’s real math talk ain’t it, Abner!

Say what?

Well… lets take it real, real slow like, okay?

A ‘Root’ is:  

1. = a number 

A number?  Cool!  I know what a number is.   Can we use 5?  I like 5’s.

Sure, Abner, we can use 5.

What’s next?

2. … that when multiplied by itself 



5 x 5
That’s purdy easy, Bo.

Yes, Abner, that’s pretty easy.    Now, let’s add the next part:

3. …a number of times 

 …like 2, 3 or 7
 2 times  = 5 X 5    =   52   

 
 3 times  =5 x 5 x 5  =  53     

 
 7 times   =  5 x 5 x 5 x 5 x 5 x 5 x 5    =  57
4. …gives us a second, given number.

Example:   52  =  25  (25 = the 2nd number)


And we read this:   Five squared = 25 


And to reverse a ‘squared’ number we use a radical sign [image: image6.png]



Radical extremists continued:

So…   52  = 25  and to ‘un-do’ this we use [image: image7.png]


 



= [image: image8.png]


 =  5 



The little 2, up on top, tells us that we are looking for a square root.

What we do is to ask ourselves… What number squared = 25? 

Therefore, when we are confronted with[image: image9.png]




We say, what is the cube root of 27? (means what number cubed = raised to the third power). 



Well…   3 x 3 x 3  =  33 = 27


So, the cube root of 27 = 3 
Try the following:


1.    [image: image10.png]


= 

   2.  [image: image11.png]


=

    3.  [image: image12.png]


=

4.    [image: image13.png]


 =

   5.   [image: image14.png]100



 =

    6.   [image: image15.png]


  =

Now try these wacky things…   Remember the beginning of the lesson!

If…    41/2     =   [image: image16.png]


          


And…

[image: image17.png]



And    1001/2   =  [image: image18.png]100




Then, follow the same pattern and solve the following…

 
7.  161/3  =   


8. 1251/3  = 


9.  161/4 =    
