Unit 5
Polynomials
· A polynomial is any equation with parts

EX. 
Y = 3 x +2 is a polynomial


Poly = many


Nomial = parts


Polynomial = made up of many parts

· Polynomials can have any number of terms
EX. 
Y = 2


monomial


Y = 3x + 2

binomial


Y = x2 + 3x + 2
trinomial

· Polynomials are ranked by their degree

· The degree is the highest exponent

Y = x2 + 3x + 2 
degree 2

Y = x2 + 3

still degree 2

Y = 3x + 2

degree 1

Y = 2


degree 0

· If an expression contains a square root symbol or the x is on the bottom of a fraction, it is NOT a polynomial

Algebra Tiles

· Algebra tiles are a way of visualizing a polynomial with real world items
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We can draw ANY polynomial using Algebra Tiles


EX. 
Y = 2x2 + 4x – 3

Like and Unlike Terms

ie. STAY IN YOUR LANE

· We ONLY mix algebra tiles that are the same type
· We ONLY mix terms that are the same type

EX. x2  can only go with other x2
· You NEVER EVER mix x2 with regular x or numbers

EX. 

(3x2 +5x -4)
+
(2x2 -x +6)



= 3x2 + 2x2
+5x –x
-4 +6



=      5x2

  + 4x
  +2

Zero Pairs

· If you have two terms of the same type and same value, BUT different signs, they cancel out

EX.

(+3x2) + (-3x2) = 0



  (4x)  +  (-4x)  = 0



  (-2)   +  (+2)   = 0
· This works with Algebra Tiles, too

· If you see two tiles of the same size, but different colour, you cancel them out

Adding Polynomials

· When we add polynomials together, make sure you group the like terms together

EX. 
(5x2 +3x -7) + (6x2 +4)


= 5x2 + 6x2
+3x


-7 +4


= 11 x2

+3x


-3

Answer: 11x2 +3x -3

Subtracting Polynomials

· When we subtract polynomials, we have to do an EXTRA step

EX.
(3x2 +5x -4)
-
(2x2 -x +6)

Step 1) Multiply EVERYTHING in the second bracket by -1

(3x2 +5x -4)
-
(2x2 -x +6)

= 3x2 +5x -4

-2x2 +x -6

Step 2) Group like terms

= 3x2 -2x2    
+5x +x

-4 -6

Step 3) Combine like terms



= 1x2

+6x


-10

Answer: x2 +6x -10

Equivalent Polynomials

· Equivalent polynomials are just like equivalent fractions

· They have the exact same value, but they just look different

Ex.
3x2 +5x -4



5x -4 +3x2
· The order of the terms does not matter when considering the value of the polynomial

· To make things easier to work with, however, it is good practice to put them in order from least to greatest

Opposite Polynomials

· Opposite polynomials are just what their name suggests: opposites

· All of the coefficients are the same, but all of the signs will be different

Ex.
3x2 +5x -4



-3x2 -5x +4

- Now what happens when you try to add two opposite polynomials?


(3x2 +5x -4) + (-3x2 -5x +4)

= 3x2 -3x2 
+ 5x -5x 
-4 +4

= 0

+ 0

+ 0

= 0

· Basically, it’s one big zero pair
Perimeter and Polynomials
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· To find the Perimeter of this rectangle, we have to add up all of the sides

· We know 2 sides, but the opposites sides are equal

Perimeter 
= (4x +8) + (2x +3) + (4x +8) + (2x +3)




= 4x +2x +4x +2x

+8 +3 +8 +3




= 
    12 x


       +22

Question: If x = 5, what’s the Perimeter?



Perimeter = 12x +22


x = 5



Perimeter = 12(5) +22



Perimeter = 60 + 22



Perimeter = 82

Multiplying a Polynomial by a Number


EX. 
2(3x2 + 5x -4)

· If you have a number in front of a polynomial, you have to multiply EVERYTHING inside the bracket by that number
2(3x2 + 5x -4)
= 2(3x2) + 2(5x) + 2(-4)

= 6x2     + 10x    -8

Multiplying a Polynomial by a Monomial


EX. 
2x(3x -4)

· If you have a monomial in front of a polynomial, you have to multiply EVERYTHING inside the bracket by that monomial
2x(3x -4)
= 2x(3x) + 2x(-4)

= 6x2
- 8x

Dividing a Polynomial by a Number


EX. 
6x2 +10x -8



2

· If you divide a polynomial by a number, you need to divide EACH term by that number 
6x2 +10x -8



2



=
6x2  +10x  -8



  2       2      2



=
3x2
+5x
-4

Dividing a Polynomial by a Monomial


EX. 
6x2 +10x



       x

· If you divide a polynomial by a monomial, you need to divide EACH term by that monomial
6x2 +10x 



       x



=
6x2  + 10x 



  x         x



=
6x
+ 10

Problem: Divide 


12x2 + 24x







       6x


x≠0
Polynomials with More than One Variable

· It is possible for a polynomial to have more than one variable

Ex. 
3x2 + 4xy – 6y2 
· The same rules apply to polynomials of two variables that apply to polynomials with one variable

· You can only combine LIKE TERMS

Ex.
xy terms can only go with other xy terms

Problem: (3x2 + 4xy – 6y2) + (2x2 - xy + 8y2)



= 3x2 + 2x2     
+ 4xy - xy    
– 6y2 + 8y2


= 5x2 + 3xy + 2y2

· The trick is in the multiplying

· Each letter has to stay as a separate idea

Ex. 
3y (2x + 8y)

= 3y∙2x
+ 3y∙8y


= 6 xy
+ 24 y2
Problem:

a)  (4x2 + 2xy – y2) + (x2 - 5xy + 2y2)
b)  2xy (4 + 2y)

c) -4y (2y – 5x)

Degree of Multivariable Polynomials

· The degree of a polynomial is the highest exponent on a variable in that polynomial

· But what if there’s more than one variable?

Answer: you add the exponents and look for the highest TERM



Ex. (4x + 2xy – y)




4x 
(
exponent is 1 = degree 1




2xy
(
exponent is 1 + 1 = degree 2




-y
(
exponent is 1 = degree 1


- this polynomial is degree 2  
Area and Polynomials
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Area 
= L x W




= 2y (2y – 2)




= 2y (2y) +2y (-2)




= 4y2 - 4y

Find the Area of the Yellow Region
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Area of Shaded 
= 
Area Big – Area Small


Area Big

=
6x(x+7)
= 6x2 + 42x




Area Small 
= 
(3x)(x)
= 3x2 



Area of Shaded
=
(6x2 + 42x) – (3x2)






=
6x2 - 3x2 

+ 42x







=
3x2 + 42x

Problem: 
Write an expression to represent the area of the shaded region
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