Algebra I       Adding & Subtracting Polynomials             Pg 5-1
There are a number of vocabulary terms that are used with polynomials.  The polynomial :  3x7 – 1.5x2 + 1 has 3 terms; a degree of 7; the coefficients are 3, -1.5, & 1; the leading coefficient is 3; and it is a trinomial.                                                   
Terms: are expressions separated by a + or – sign 

          Coefficient: is the number a variable is multiplied by


Polynomial: is one or more terms with positive integer exponents 

          Degree of a Polynomial:  greatest exponent

          Leading Coefficient:  Coefficient for the term with greatest exponent
          Monomial, Binomial, Trinomial:  1, 2, or 3 terms.


Quadratic or Cubic Polynomial:  Greatest exponents are 2 and 3

          Standard Form: terms are ordered from greatest exponent to least

Adding and subtracting polynomials is just a matter of combining like terms.  It can be helpful to “add the opposite” instead of subtracting a polynomial.  You may want to write the problem vertically or horizontally – up to you.  
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Combining Like Terms:  Only “combine” terms with the same exponent.
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Symbolically:         x2  + 2x  + x + 3x2 + 4     
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            4x2     +       3x    +   4
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Not As Easy:  (2x + 1)(x + 5)

Check:  Distribute your answer &

you get the original expression 

               (2x + 1)(x + 5)

      2x

2

 + 10x + x + 5 (checks)
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      Multiply by Distributing 

           

(3x - 5)(2x + 1)

         6x

2

 + 3x - 10x - 5    (4 loops)



    6x

2

 - 7x - 5

         Distribute the 3x, then 

             disribute the -5

[image: image20.emf]      Multiply by Distributing 

        

(x2 - 2)(3x2 -5x + 3)

There will be 6 loops this time:

   3x

4

 - 5x

3

 + 3x

2

 - 6x

2

 + 10x - 6

        Combine Like Terms

       3x

4

 - 5x

3

 - 3x

2

 + 10x - 6
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The 1st loop must multiply to 3x

2

 

The 4th loop must multiply to -4

1st Loop: use 3x & x (only choice)

4th Loop:  TRY -4 & 1; 4 & -1; 2 & - 2; -2 & 2

               ( __  __ )( __  __ )

              ( 3x - 4 )( x + 1 )      NO

              (  3x - 1 )( x + 4 )     YES

[image: image30.emf]


[image: image31.emf]                                                                                    
[image: image2.wmf]Þ

 



[image: image32.emf]       Add/Subtract Vertically
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        Rewrite Vertically 
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+
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             x

3
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           3x
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 +  x

2

  + 4x + 3   
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Algebra I
     Multiplying Polynomials (Distributing)       Pg 5-2
Not everyone would use the same method to find or write an expression for the areas of the large rectangular regions below.  Can you see why?

You could think of the area as one big rectangle or four smaller rectangles:

       (3 + 2)(5 + 8)   
      ← One Big →                (x + 1)(2x + 3) 
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  3∙5 + 3∙8 + 2∙5 + 2∙8     ← Four Small →       
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  2x2 + 3x + 2x + 3
The four terms are created by distributing each of the terms from one factor into the other factor. 
A)  Find the MISTAKES:


 B) Distribute to multiply:
     (3x + 5)(4x + 7)    
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  7x2 + 41x + 35
      (3x + 5)(3x – 5)  
     (3x – 5)(3x + 5)    
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  9x2 – 10       

      (2x + y)(2x - y) 
     (2x – 5)+(3x + 1)  
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  6x2 – 13x - 5                (x2 + 1)(x2 - 1) 
Algebra I 
       Equivalent Expressions for Area          Pg 5-3
Make one big rectangle by placing the small rectangles to the right or below the big squares (careful not to make any invalid assumptions).
 

Factoring means to write an expression as a product (multiplication).  The area for the pieces below can be viewed as a sum, or arranged into a rectangle and viewed as a product.

    Area as a sum  


                        Area as a product (width x length)

     3x2 + 8x + 4    
                                       (x + 2)(3x + 2)

        

Both expressions are equivalent.  They are equivalent because they are measuring the same area.  They are also algebraically equivalent because if you multiply (x + 2)(3x + 2) by distributing, you will get 3x2 + 8x + 4.
Algebra I      Factoring Polynomials (un-distributing)      Pg 5-4
As we said before, factoring means to write an expression as an equivalent product.  An easy example is something like:



            5x2 + 25x – 15      

   5(x2 + 5x – 3)

You can check if these expressions are equivalent by distributing your “answer” to see if you get back to where you started (you do).

A more complicated example of factoring, or writing as multiplication, is something like:



2x2 + 11x + 5      

    (2x + 1)(x + 5)

For now don’t worry about how we managed to get this factored.  You should be able to convince yourself that the two expressions are equivalent by distributing the “answer” and getting back to 2x2 + 11x + 5.


Algebra I     Guess & Check to Factor Polynomial      Pg 5-5
      





         2    ∙     -2
                                                                      4    ∙     -1

                                                                      3x    ∙  x                 -4    ∙      1

It is not obvious how to factor:   3x2 + 11x  – 4.  The game is to turn this into a product like:   (         )(            ).  Make a guess and then check by distributing.  This may take SEVERAL guesses.  

Easy Part:  (3x        )(x           )       (at least we will get the 3x2 we want)
Guesses #1: (3x  -  4)(x    +   1)      (reasonable because -4∙1 is -4)
                                                             Check:  3x2 + 3x – 4x – 4  NO GOOD 
Guesses #2: (3x  -  1)(x    +   4)        ( reasonable because 1∙-4 is -4)

                                                                         Check:  3x2 + 12x – x – 4  SUCCESS 

The following is NOT a reasonable guess & NOT CORRECT.  Why?

  

4x2 -  7x  - 6  
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   (4x  -   6)(x   -    1)
Algebra I         Factoring – Oddball Cases & Tips             Pg 5-6
Perfect Squares: Check if a coefficient is a perfect square and use that as your first guess.

25x2 + 20x + 16  
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 (5x + 4)(5x + 4)

9x2  -  4  
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 (3x - 2)(3x + 2)

Factor out the GCF: 
Check if coefficients have a common divisor.
       18x2 + 48x + 30     
                                First factor out a 6:         6(3x2 + 8x + 5)      

                       Now factor 3x2 + 8x + 5:         6(3x + 5)(x + 1)

No Constant Term:  This actually makes things easier.




3x2  +  5x  
[image: image11.wmf]Þ

  x(3x + 5)    




8tw3  +  4tw2  
[image: image12.wmf]Þ

  4tw2(2w + 1) 
The following are more challenging factoring problems.  It is still a matter of trying something & distributing to see if you are correct.
  x4 – 9


 
  
6x2 - 54

  200wx2 – 800wx + 600w                  100x2 - 36y2

  ¼ x2 – 25



         x4 + 6x2 + 8




Algebra I
     
Factoring & Distributing Handout #1


Name:

Factor & Draw a rectangle for each of the following:

1.  2x2 + 7x + 3




2.  2x2 + 7x + 6

Multiply or distribute each of the following:

3.  (2x – 7)(3x – 1)


4.  (x2 – 1)(5x + 2)


5. (x – 5)2
Factor each of the following.

6. 2x2 – 3x – 20




7.  3x2 + 11x - 4

8.  4x2 – 9





9. x2 + 2x - 80

Algebra I


Factoring & Distributing #2


Name:

Multiply or distribute each of the following:

1.  (-2x + 5)(3x – 1)

2.  (x2 + x + 1)(x - 1)


3. (2x + w)2
Factor each of the following and check (check by distributing your answer):

4.  3x2 + 10x + 7




5.  2x2 – 14x + 12

6. 6x2 + 5x – 4





7.   3A2 +  8AB + 4B2 

8.   6x2 + 6x – 36




9.  4x2y – 20xy + 25y
Draw a rectangle for each.  Give an expression for the length and width:

10. 2x2 + 6x





11. 3x2 + 4x + 1 

Algebra I


Factoring & Distributing #3


Name:

1. Factor each of the following – it may help to look for perfect squares or a GCF

a) 2x2 + 11x + 15




b) 6x2 – 36x + 54

c)  4x2 – 121y2





d) 3y2 + 10y + 7

e) 25w2 – 20w + 4




f) 2 + 11x + 15x2
g)  K4 – 8K2 + 15




h)  3t3 – t2
Algebra I


Factoring & Distributing #4


Name:

1. Factor each of the following – it may help to look for perfect squares or a GCF

a) 4A2 – 8A - 5




   b) 4wy2 – 20wy + 25w
c) 60L2 – 100L – 40




d)  12x2 + x - 1

e) 16w2 + 48w + 36




f) 25x2 – 30x + 9

g) 49 – x2





h) 5k3x2 – 20k3
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