Math 1
One of the main purposes for studying math is to teach you to become a better thinker.  In fact, one of the things most people don’t like about math is that it in order to be good at it you need to think.  
Now you probably think you are ‘thinking’ all the time but, what you are really doing is simply ‘having thoughts.’   In fact, I’m sure you have thoughts.  And I’m equally as certain that you have a difficult time focusing for long periods of time on things that don’t interest you.  Did you know that babies have the same problem?  Did you know that most convicts also have the same problem?  Did you know that unless you learn to think when you don’t want to, you will be less than you were created to be? 
 (Read that last sentence again and memorize it before going continuing.)

Do you want to be less than you were created to be?  
Let’s think about this another way, because there is another fact you need to know before you continue…

… Every decision you make will affect your life… 
… and the quality of your life (happiness) is based on the sum of all the consequences of your decisions.
Or, putting it mathematically:

Your Happiness = Effect of decision 1 + Effect of decision 2 + Effect of decision 3 etc.     

In other words:   Eat, think, and be merry!
Time to think:

Invisible signs:   (+5) + (+5)  


Whenever we see a number without a sign, then that number is positive.


So:



5, really equals:  +5


And if we’re adding… 







6 + 2 + 5 = ?


What we are really doing is adding:






(+6)  +  (+2)  + (+5) =  ?

   Then, starting from the left, we get:           (+8) + (+5) =  ?         
And…   8 plus a positive 5 = 13
The problem is that doing math like this is pretty messy.  Wouldn’t you agree?

Examples with money:
Have you ever owed anyone any money?   

Well, let’s say you get 10 dollars for your birthday and you owe me 4.  

You know that you really only have $6.00 to spend, because after you pay me back the $4.00 you owe me, there will only be $6.00 left.

Let’s look at this a little more closely:


You get $10.00  
=  
So we add $10    
 =
 Add
  + $10.00


You owe me $4.00 
=
So we add a bill for $4  =         Add  
   - $4.00

Another way to say this:






(+$10.00)  + (-$4.00)    =   $10.00 - $4.00 = $6.00




   get 10           pay 4

Basically, a minus sign means we are talking about a bill you have to pay 

-and this is all subtraction really is.




Subtraction = Adding costs or debts
Examples:      

1.       You buy a pack of 10 trading cards for 10 dollars =  Add a  (-10)  = (we add a bill for $10 to your account)


-Then you sell the cards to your friends for $2 each.
        
*-How much profit did you make?


You now have $20 (You sold 10 cards for $2 apiece)


+ (+20)  



But it cost you $10 to buy the cards in the first place.





So we have to ADD a cost of $10.



+ (-10)

So:                              (+20) + (-10) =  20 – 10 =  10



Solution:  You made a 10 dollar profit!
2. You borrow $10 dollars to go to the movies.  When you get there, your friend pays you back the $15 she borrowed from you after your birthday.  How much money will you really have when all your accounts are settled?

Solution:      First we add a cost of $10.        + (-10) (because you borrowed the money for the   movies)
                                Then we add $15 in income     + (+15) (the money from your friend)
So:  (-10) + (+15) = -10 + 15       Or, better yet:  (+15) + (-10)    or:  15 – 10 = 5

Therefore, you really only have $5 free and clear.  

Since we don’t have anything better to call these big long equations, let’s call them “expanded form.”
So, when you’re asked to write something in expanded form,
 I want you to write it using parenthesis ( ) and all the signs of the numbers.

In other words:  6 + 3 - 1 = 8    
Would be written as:   
 (+6) + (+3) – (+1) = +8  
It is important for you to understand that:

-some of the plusses (+) and minuses (-) go with the numbers, to let you know if the number is a payment (+) or a bill (-).

The other plus signs (the ones outside the parenthesis) are there to tell us what to do with the payments and the bills.

You see, we don’t really ever subtract anything directly.  What we are really doing is remembering to pay a bill.   
See if the following example helps you see this more clearly.

              Bobby is jazzed because he just found $20, until he is reminded that he owes his mom $25.

In numbers, Bobbie’s predicament looks like this:
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Leaving us with......
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Just to ensure that you begin looking at mathematical sentences differently, you need to re-write the following equations (number sentences with an =) in expanded form and parenthesis and find the value of x.  

1. 5 + 6 = x      
    _____________________________________ x = _______
2. 7 + 5 = x      
    _____________________________________ x = _______
3. 6 + 3 – 4 = x
    _____________________________________ x = _______
4. 5 – 7 = x

    _____________________________________ x = _______
5. 12 - 9 + 3 = x  
    _____________________________________ x = _______
6. 27 - 50 = x
 
    _____________________________________ x = _______
7. 17 – 12 + 13 – 5 = x   _____________________________________ x = _______
8. 13 + 15 – 17 -12 = x   _____________________________________ x = _______
Methods of multiplying

Part of what makes math so confusing is that they are always changing the way we multiply things.


When you were little, they taught you to multiply using a small ‘x’.



Ex. 
5 x 2 = 10

`
Then they probably taught you to use a dot [image: image3.png]





Ex.      5 [image: image4.png]


2 = 10


Then they introduced the dreaded parenthesis.



Ex.      5(2) = 10


Now we need to introduce the dreaded nothing!


The what?


The dreaded nothing!


Huh?

Well, when we use the creepy, ugly, gross and confusing thing called a ‘variable’ (which simply means that its value varies or changes when we want it to) we don’t need to use any sign at all.


Ex.  
Take two numbers, A and B.
When we write them next to each other:  
AB, it means (A x B).

This is only true when we use variables because if we try to do it with numbers, we have some serious problems:


Ex.  If we take 4 and 5 and we want to multiply them, we can write:




4 x 5   or    4 [image: image5.png]


5  or,  4(5)  or  (4)5     but,

     But, if we write it without a sign, like we can when we use variables, it doesn’t work:   





45 = 45!     Or does 45 = 20?  
We would never know if we couldn’t use variables.
One of the most important things to remember when doing math is that we really aren’t doing some mystical, magical, really complicated thing.  All math basically is, is learning to simplify things and untangle messes.

Ex:   5 + 3 – 2  = 6



Which side of the equation is simpler?




The right side, of course!


This is basically all we are trying to teach you how to do!  Don’t get lost in the process!

Let’s play around a bit now with some goofy definitions.  

Why bother?  Well, because on your college entrance exams will use these silly things to help them complicate relatively simple problems.  Trust me.  I wouldn’t waste my time, or yours, if it weren’t important.
So here we go.

There are only 5 of these little beasties, and once you picture what they’re saying they make a lot of sense and can help us simplify things later.
1.   Commutative Property    

= It doesn’t matter what order you add numbers.


Ex.  1:   3 + 4 = 7     and  4 + 3 = 7


Ex. 2:
 3 x 4 = 12   and  4 x 3 = 12


Question:  Prove that the commutative property doesn’t work for division and subtraction.
Hint:  It doesn’t matter if I say that Bob and Sally went to the movies, or if I say that Sally and Bob went to the movies.  



It’s the same thing!!!
2.   Associative Property


It doesn’t matter how you group your numbers.

Ex. 1:        (3 + 4) + 5 = 13
and       4 + (3 + 5) = 13          and
(5 + 4) + 3 = 13


Ex. 2:
     (3 x 4)5 = 60
and       (3 x 5)4    = 60          and        (4 x 5)3 = 60


Be careful!!!  As long as you are only multiplying or adding this works.  But it doesn’t work if you are doing both in the same equation.



Ex.   (4 + 3)5 =  35



 But…    (4 + 5)3  =  60 






These are not he same!!

                           Question:  Prove that the Associative Property doesn’t work for division and subtraction. 

3.   Distributive Property:   (think parenthesis)


Ex. 1:   a(b + c) =  a [image: image6.png]


b + a [image: image7.png]


c


Remember that the reverser is also true:


a [image: image8.png]


b + a [image: image9.png]


c =  a(b + c)  
           Ex. 2:  
9(x + 3)  =   9 [image: image10.png]


x + 9 [image: image11.png]


 3 =  9x + 27
4.   Multiplicative Inverse
This is important.  Really important.  And kinda goofy too.

First of all, we need to know that every number has a 1 underneath it. 

(Even though we almost never write it).


Ex. 1:       5, really equals 5/1    

Which means:  5 [image: image12.png]


 1  

Which equals 5.

I know that this seems like a really dumb thing, but it is going to actually be one of the more useful weapons in our arsenal for simplifying mathematical messes.

Any how, the multiplicative inverse of a number is simply the number flipped over so that if we multiply the original number by the flipped-over number, we get 1.
       Ex. 2:
What can we multiply by 23 to get 1?


23/1  x   1/23  =  23/23  = 1


So, 1/23 is the multiplicative inverse of 23.

Find the multiplicative inverse for the following:

130, 45, 65, 1/23, 1/68 

5.  Additive Inverse:  

=  What can we add to a number to make it 0?
Ex. 1:     What can we add to 5 to make it 0?


How about a negative five (-5)


Using what we learned earlier:

5 + (-5) =  5 – 5 = 0

So, the additive inverse is simply a number we can add to another number to make it 0.

Let’s get to work!
Math: Unit 2:   

Something New and Some Review
When you were younger, you could complete most of your math in just a few relatively easily remembered steps. 

Unfortunately, now that you’re old and decrepit, you are going to have to remember quite a few more steps.

Math, like dancing, is all about the steps!!!  You can solve any problem if you simply:

Follow the steps!!!
Ahh, now that I have that out of my system, its time to teach you something new… Something in which the steps are critical!

The Distributive Laws


Laws are bad things to break… SO DON’T!

In general, ‘distribute’ means to give out or to spread something out.  And, in this case, this is exactly what we are doing…  



…we are going to distribute, or spread out, one number over a bunch of numbers contained in inside the parenthesis ( ).

**The first thing you need to remember (or learn) is that there a quite a few ways to show that 2 numbers need to be multiplied:


Ex. 1
The old, baby way…

[image: image1.png]‘This sign simply tells us
Bobh fnds $20 ~yy what we are adding.

(+20) + (25) = -5,
Boblby oves his mom $25

After Bobby repays his mother he stll owes her S5.
(That is what the -5 means)





Ex. 2
The sorta baby way…




Ex. 3
The big kid way…

Ex. 4
The distributive way…



Any time you have 2 variables right next to each other … 

(A variable is any symbol that takes the place of a number in an expression: like, x or y and A or B)

…it means that they are to be multiplied with each other (as in example 3 above).

Anytime you have a number right next to a parenthesis (no + or – sign between them) 

= it means that the number outside the ( ) has to be multiplied by each number (known as the term) inside the parenthesis. 

Ex. 5 

5(2) =  ?





10

and
5(2 + 3) = 5(5) =




25


*** Remember
:  When you have arithmetic that can be done, inside the ( ), you:
ALWAYS do it first.
So…


The first step in any equation involving ( ) is:

Step 1 = Do what is in the ( ) first.

Step 2 = Distribute

In Step 1, we completed the indicated operations inside the ( ).  

In Step 2, we simply distribute (multiply) the number directly next to the parenthesis to whatever is left inside the parenthesis after completing step 1 as in Example 6. 



Remember:
5(5) = 5 x 5 = 25
So far, this is pretty straightforward but now its time to add a little more complexity…

Step 3  = Do whatever mathematical procedure is indicated by the numbers and symbols next to the number you just distributed.

Are you confused yet?

    Don’t worry!  Even my poodle can do this stuff… all it takes is practice, practice, practice!

Aren’t you excited?   (I don’t really have a poodle, but I stepped in one once and got my foot wet!)

Sample Puzzles:

1.
5(4 + 3) = ?


Step 1   =
Inside ( ) 
=
5(7)






Step 2   =  
Distribute
=
35

2.
3 + 5(4 + 3) = ?

Step 1
=
Inside ( )
=    3 + 5(7)






Step 2  =
Distribute
=    3 + 35






Step 3
=
Do the math
=
38

*** The bold numbers (terms) in example 2, above, need to be treated as one number…


Including, and especially, the sign in front of the 5!

Example:



Let’s take the same puzzle as in the example above and change the + to a -…



3 - 5(4 + 3) = ?



3 – 5( 7 )      = ? 
 


3 – 35           =   -32 

Remember Elmer Fudd?  I hope so, because its time to be “Vawy, vawy carefoe.”
If you don’t follow the rules, you could very easily get really mixed-up:

*** What not to do… 

3 + 5(4 + 3) = ?



 
3 + 5 (7)        = ?




8 (7)              = 56    THIS IS NOT CORRECT!!!
Instead…


FOLLOW THE STEPS!!!


Step 1
=
Inside ( )
=    3 + 5(7)



Step 2  =
Distribute
=    3 + 35


Step 3
=
Do the math
=
38

**Don’t ever add the numbers outside the ( ) and then distribute by the number inside the ( ). 

Unless you have:



(3 + 5)(3 +4) = (8)(7) = 8 x 7 = 56

· Notice both set’s of numbers are contained within ( )?

The terms (numbers) inside the ( ) are read like this:

 “The quantity of 3 plus 5, multiplied by the quantity of 3 plus 4, equals what?”



(3 + 5)(3 +4) = ?

Anything inside the ( ) is called “The quantity of…  
Which kind of means the total of whatever is inside the ( ).

You MUST follow the steps or you will find yourself lost, confused, failing and unemployed in Greenland.
Use the distributive law to complete the following puzzles…

1.  7(6 + 2) =


2. 11( 9-1) =


3.  15(2+5+6-10) =

4. 3 + 3(7-3)


5. 7 – 2(51-47) = 

6.  6/3 x 3(7 + 9) =

7.  5 + 2/3(5 x 6) =

8.  8 x 3(15 – 12 + 10)

9.  8 x 5 x 3(7 + 2) = 


What is the value for the following expressions if x = 3 and y = 5? 

**When you have problems with ( ) inside ( ), all you is start with the inner most ( ) and then 

move to next set out, etc.  

10.  2x – (2y + 3)
11.  x – (x – (x – y))
Calculate the following and give your answer both as a fraction and as a decimal.

No calculators!

Steps!

1. Rewrite/simplify each term as much as you can, or until it becomes easier to work with.
2. Remember common denominators for addition and subtraction.

3. For multiplication problems just line it up and multiply but… REMEMBER THE SIGNS!

4. For dividing fractions:


1. Remember to simplify if you can… because often the answer will jump right out at you.


2. Then, say the problem out loud…


   EX.
=  When we say:    4/5  we are really saying:  ‘4 out of 5’ or,  ‘4 of 1/5’  or,  4, 1/5’s.



We can also say:   We have 1/5, four times. 
Stop and review all the concepts so far and don’t continue until you understand them.   If you need  help, too bad.  Life is full of disappointments!

Just kidding.   If you need help, see your instructor.




(Remember ‘of’ means ‘times’.)




Which is   4  x  1/5   or    4 x .2    which = .8

We can also rewrite the fraction as:   






     4/1  /  5/1      

All we have to do is remember to flipover (invert) the denominator and multiply the result by the numerator.






4   x   1   =    4       Which is exactly what we started with!





1        5          5



So, when we have a crazy complicated puzzle like:





4/5 / 3/7

All we have to do is invert the denominator (flip it over) and then multiply the fraction straight across.


2/3 / 1/2
=        2   /    1 
=           2    x    2      =    4    =   1  1/3

                                               3         2                          3          1             3

So, try the following puzzles… Remember your steps.

12.  2/3 + ½


13.  4/4 – 2/3


14.  2/5 x 7/3


15. 4/9 / 1/5


16. -5/6 x 2/5


17.  5/3 / -1/3


18. 2/11 + 3/2


19. 12/5(-1/6)


20.  2 + 6 + 9(4 – 6) = 


  21. 5 – 3 + 6(5 + 7) =

22.  6 + 4 – 5(3 x 5) =

23. (2 x 5)(5 + 6) = 



24.  4 x -3(5 +5 – 5) =
      
25.      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, am what we call the little-bitty number up above another number…

Like this:        

                           [image: image13.png]Exponent—-4
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And what the exponent tells us is:

 How many times you multiply the big number times itself:

Example:   


               [image: image14.png]Exponent—-4
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Since the exponent is 2…



We take 2, 5’s and multiply them:

=  5 x 5 = 25  and we call this “five squared”

Because it is the same as measuring a square piece of something with a length of 5 on each side.

[image: image67.png]






                                                                               There are 5 blocks on a side and 25 blocks total.





Area = Base x Height





        =     5   x    5 





        =   25
So, 53  = 5 x 5 x 5  =  25 x 5 = 125

We read this 53 as:  “Five to the third power” or, “fve to the third” or, “five cubed.”
Five cubed actually makes a little sense, because when we talk about something that is 3 equal 
values, like a cube.
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, if we learn a few easy rules, even these are pretty simple.

The Rules:

Adding numbers with exponents:

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   

   =[image: image15.png]


  =   (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 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 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


                                 [image: image16.png]
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Take a few minutes and go over this until you understand it.   If you need help, ask someone to help.

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   on your calculator)

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: image18.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: image19.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: image20.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: image21.png]



Radical extremists continued:
So…   52  = 25  and to ‘un-do’ this we use [image: image22.png]


 
= [image: image23.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 (Times itself) = 25? 

Therefore, when we are confronted with[image: image24.png]



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

Because remember that the volume for a cube is found by:

1. Multiplying the length of one side (s) times the height (h) times the width (w).

But, because we have a cube, we know that all the sides are equal, so:


s = s    and   h = s   and   w = s         

So:


s x h x w    =     s x s x s  =   s3    



And if   s = 3, then…



   3 x 3 x 3  =  33 = 27  = 3, cubed


So, 3 cubed =  33
GO OVER THIS UNTIL YOU REALLY UNDERSTAND IT…

… AND CAN EXPLAIN IT TO SOMEONE ELSE!

The reverse of raising a number to a power is called:

Taking its root.

The square root of 9 = what times itself = 9?


And you know that:      3 x 3 = 9

Find the cube root of 27 =  what times itself 3 times = 27?



= 3  




Because 3 x 3 x 3   =  27

   3 x 3 = 9   and 9 x 3 = 27 

    
Unfortunately, there is no simple way to calculate roots.  You either have to remember them, or use a calculator. 
Try the following:
Be sure to ask yourself (in words) what you have and what you are looking for.
                So,   [image: image25.png]


  =   “The cube-root of 8, is what?”  




       =   “What times itself 3 times = 8?”

Try these little beasties…

1.    [image: image26.png]


= 

   2.  [image: image27.png]


=

    3.  [image: image28.png]


=


4.    [image: image29.png]


 =

   5.   [image: image30.png]100



 =

    6.   [image: image31.png]


  =

7. [image: image32.png]3\/ 1000





  8.    [image: image33.png]




    9.  [image: image34.png]


=
10 – 12   Make up 3 of your own.

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


If…    41/2     =   [image: image35.png]


          


because…

[image: image36.png]



And    1001/2   =  [image: image37.png]100




Then, follow the same pattern and solve the following…

 
13.  161/3  =   


14. 1251/3  = 


15.  161/4 =   

16.  811/2  =



17. 81/3  =


18.  361/2  =


19.  641/2  



18. 491/2  =


20.  41/2   =




Solve these obnoxious puzzles

1.  5 (9 + 2) =


2. 13 (7-2) =


3.  15 (3+4+7-12) = 

4. 5 + 8 (7-5) = 

5. 8 – 4(75 - 69) = 

6.  12/4 x 3(5 + 13) = 

7.  7+ 3/4(4 x 6) = 

8.  7 x 3(10 – 12 + 14) = 
9.  7 x 6 x 4(6 + 2) = 


If  x = 4 and y = 3

10.  2x – 2(2y + 3) =


11.  x – (x – (x – y)) =  
12.  3/5 + 1/2  = 


13.  8/4 – 3/4
 = 


14.  3/7 x 7/3=  

15. 5/9 / 1/3  = 


16. -4/7 x 3/5 
= 


17.  7/3 / -1/4 = 
18. 3/11 + 5/3
 =   


19. 12 / 5(-3/5) = 

20.  5-2 = 1/52
21.  1/5-4  = 54       22.  4-3  = 1 /43  
23.  3-3 =  1/33
  24.  1/3-4 = 34                                                                           
Solve the following and re-write them as fractions.

25.    [image: image38.png]4\/ 81



=  811/4 = 3
 26.  [image: image39.png]


= 125
1/3   =  5    27.  [image: image40.png]


=    81/3  = 2

28.    [image: image41.png]


=  3431/3  = 7
   29.   [image: image42.png]


=  641/2  =  8     30.   [image: image43.png]


  =   491/2 = 7

Rewrite the following as roots (use radical sign) and then solve:

31.  161/3  =   

  
  32.  1251/3  = 
   
   33.  161/4 =    
Shape Up!
We need to take some time and learn the names of a few shapes so that we can learn some handy formulas.

Some of these are familiar and some may not be.  So do whatever you have to do to memorize these shapes and their names. 
                                  [image: image44.png]


 

Know these shapes and their names!
Moron shapes:

Oops!   I mean more, on shapes.   

Know this stuff and be able to draw and label everything from memory!

1. [image: image68.png]Seep 7
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Squares have 4 equal sides and 4 equal angles.

If you add all 4 angles of a square together they total 360 degrees. 



    -What is the measurement of each angle?

2. Rectangles have 4 equal angles, but the sides don’t have to all be the same length.

· [image: image69.png]


All squares are rectangles, but not all rectangles are squares.

If you add all 4 angles of a square together they total 360 degrees. 




-What is the measurement of each angle?

3. [image: image70.png]sauare




Triangles have 3 sides and 3 angles.
The only real rule for triangles is that the total of all 3 angles must be 180 degrees, but their sides can be any length.


So, if you have 2 angles of 45 degrees, what is the measurement of the 3rd angle?

What if you have 2, 30 degree angles?


Different types of triangles.
Tri, means 3.  You know, like a tri-cycle or a tri-ple (3 bases).  

So, any time you see the prefix ‘TRI’ (a word beginning with TRI) you can be almost certain that it has something to do with 3 of something.


     Triangles are made by cutting a rectangle in half.  



This is called ‘bi-secting’.



Bi = 2



    Secting = to cut (like section)



So, bisecting = to cut into 2 pieces.


What would tri-secting be?
4. [image: image71.png]RECTANGLE.
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Parallelograms are like squashed rectangles.   

They are made by 2 sets of intersecting (crossing) parallel lines. 
5. Trapezoid[image: image72.png]i
TRIANGLE
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6.    Circle
Many years ago, the ancient Sumerians decided that since the sun went around the earth in 360 days, that they could divide the distance around every circle into 360 little units, which we call ‘Degrees.’   (This isn’t technically accurate, but it’s much easier to understand this way.) 

Facts


All answers are in units squared = u2
[image: image74.png]TRAPEZOID



Area of a:

1. Square  
  
Base x Height (Remember: base = height for a square) 
 
[image: image75.png]cReLe





 
2. Rectangle

Base x Height
[image: image76.png]RECTANGLE.





3. Triangle

Base x Height   (A triangle is ½ as big as a rectangle)



         2
4. Parallelogram      Base x Height   (remember the height is not the same as the length of the side)
[image: image77.png]V= 1/3 area of basehr




[image: image78.png]V= 1/3 area oF baser




5. Trapezoid           Height x (Base 1 + Base 2)    
2

[image: image79.png]T




6.  Circle

3.14  x  radius  x  radius  =    3.14 x radius2 = [image: image45.png]


r2   
Perimeter:


The perimeter of an object is simply the total length of all the sides.

[image: image80.png]e




The perimeter of this rectangle = 18 units.
Why?
   For circles, the calculation of perimeter is a little more complex because it is curved.

So, we call the perimeter of a circle its CIRCUMFERENCE.

And we find the circumference by using the following formula:





Circumference = 2([image: image46.png]


r )  or  [image: image47.png]


r + [image: image48.png]


r  


Remember :







[image: image49.png]


 = 3.14   

   r = the radius of the circle

 2r = diameter (d)

  2 =  1 + 1 (this part should be review)

Formulas for Volume

To find an area, we only multiplied 2 distances and our answers were always u2.

And we were trying to find the size of a flat space.
When we talk about volume, we are talking about how much room there is inside something.  

Now room, or space, is 3-dimensional (height, depth and width) whereas a flat thing is only 2-dimensinal.

To determine volume, we have to multiply 3 things (3-dimensions).


So our answer is always going to be in terms of ‘cubic units’ or, u3.
Volumes:

7. Cube:  


8. Rectangular Prism

 9.  Triangular Prism
[image: image81.png]
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10.  Pyramid:


11. Cone:


12. Tetrahedron:
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[image: image85.png]),
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13. Sphere:


14.  Cylinder



[image: image86.png]V= 1/3 area oF baser
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VOLUME FORMULAS
	Cube  
	bwh

	Rectangular Prism
	bwh

	Triangular Prism
	bwh/2

	Cylinder
	Area of base x h

	Cone
	(Area of base x h)/3

	Tetrahedron
	(Area of base x h)/3

	Pyramid
	(Area of base x h)/3

	Sphere
	 4[image: image51.png]


r3/3


AREA FORMULAS

	Square 
	b x h

	Rectangle
	b x h

	Triangle
	(b x h)/2

	Parallelogram
	b x h

	Trapezoid
	(b1 + b2)h/2 

	Circle
	[image: image52.png]


r2


Surface area:

We have covered almost all the formulas for geometric shapes, but we still have to learn how to find the surface area of an object is.  

Let’s say you get hired to work for a company that makes birthday hats, and you are in charge of ordering the thick paper used to make the hats.

If your boss tells you that he needs enough paper to make 1000 hats, 8 inches tall and 6 inches around, how much paper do you need to order? 

If there were no formula, you would have to take a piece of paper and cut, and cut, until you eventually came up with a hat the right size.  Then you would have to unfold the hat and meticulously measure the area of the piece of paper.  Once you knew how big the paper was, you could multiply it by 1000 and come fairly close to predicting how much paper you needed to order.

Or…


You could use a simple formula and have the exact answer for your boss in a matter of minutes.

Lets see how…

[image: image88.png]e




Here are the measurements for our hats:
And our formula for finding the surface area of this cone shape is:     [image: image53.png]


r[image: image54.png]


    
Well, we know:   [image: image55.png]


= 3.14        and   r = half the diameter, which is 6.  So r = 3     

But how do we find the length of [image: image56.png]


?
Well, if we look closely at our cone, we can see that the slope is really what part of a triangle?

[image: image89.png]



Right, the hypotenuse.
[image: image90.png]


And what do we know about finding the length of the sides of triangles?
Right, the Pythagorean Theorem! 






A2 + B2 = C2
Let’s say that side A = 8         And side B = ½ of 6  = 3
So, we have:        72   +  2.52  =  C2   

If [image: image57.png]


 = C, then how can we find [image: image58.png]


 so we can use it in our formula?


82   +  32  =  C2       so…      64 + 9 = C2    
So,    C2  = 73 and  C = the square root of 73   (use your calculator)
C = 8.55 inches,  so [image: image59.png]


 =  8.55 inches
We aren’t finished yet!


Now we plug the value of [image: image60.png]


 into our formula for finding the surface area of a cone:  [image: image61.png]


r[image: image62.png]


    
So, we get:   [image: image63.png]


 = 3.14            r =2.5             [image: image64.png]


 = 8.55



3.14 x 3 x 8.55  =  80.48 square inches of paper for each hat.
But since there is a lttle overlap needed so we can staple it together, we can round up to  81 sq. inches of paper per hat.



But we need enough paper for 1000 hats.  So we simply multiply 81 x 1000 = 81,000.

So we need about 81,000 square inches of heavy paper to make 1000 birthday hats.
More Surface Area (SA) formulas:
[image: image91.png]



Cubes are just 6 squares put together, so the formula for the SA of a cube is simply:


6 x the area of one side (s2), so, SA =  6 x s2    

   = 6s2
[image: image92.png]Rectanele



  Rectangular prisms are just like boxes or blocks, and like cubes they have 6 sides, but:

The sides come in three different sizes.

Look at the picture. Can you see how the 2 ends are the same?  

So are the top and bottom.  And the front and back also match each other.  So:

 The SA for a box is simply   (the area of the end, the top and the front) times 2.
 Times 2, because each of these parts has a twin of the same size.

So, SA rectangular prism =  2(end area + Top area + Front)

Which equals:     2((width x height) + (base x width) + (base x height))   = 2(wh + bw + bh)
[image: image93.png][/

Parallelogram.



This shape is basically half of the rectangular prism we just dealt with, but it’s not       

quite that simple.
So, to find the SA of this little guy, we first must first realize that we have 5 sides to   deal with


2, triangular ends.

=  2 triangles = 1 rectangle = b x 





 2, rectangular sides

=  2 x  
 1, rectangular bottom 
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Pythagorean theorem

X + Y = Z

So:           X = Z – Y

                Y = Z – X 

X – Y = Z

So:  

                X = Z + Y

                Y = X – Z


A x B = C

So:

                A = C/B

                B = C/A
A/B = C

So:


A= B x C


B = A/C
[image: image65.png]Caxy
L E-VEST = XXy

=xPexvexy

=xtexvexvev?

% 20w +v2




  

So try these:




(2 + Y)(4 + Y)

Stop and think ahead.   Try to figure this out before you look at the answer below.

I said, don’t look!




First 
=   2 x 4 = 8




Outer =  2Y




Inner = 4Y




Last  =  Y2
=  
8 +  2Y + 4Y + Y2
=
8 + 6Y + Y2
1. (3X + Y)(X + Y)


2. (2X  + 2Y)(3X + 2Y)

First   =  



First =

Outer =




Outer =

Inner  =




Inner =

Last    =




Last =

3.   (3X + 4Y)(5X + 3Y)

4.  (12X + 10Y)(12X + 9Y)

Multiplication
Division

Subtraction

Addition

Fractions

Decimals

Accuracy, daydreaming and focus

Adding funky numbers 
Variables and coefficients
A little extra… just so you know that the distributive law will actually work, even in the above case.  (But it is easier to simply obey the law!)









Step 1 = we distribute (multiply) 5 by 2

     step 2 = we distribute (multiply) 5 by 3

[image: image66.png]So.. (10+15)=25




But is easier to simply add the terms inside the ( ) and then multiply by 5:

Ex. 6

5(5) = 25

















































