	
[image: image1.emf]Polynomials

Chapter 5



	
[image: image2.emf]Language of Mathematics

• is the language of mathematics, 

and is universal (It can be understood by 

mathematicians worldwide)

• are composed of 1 

or more terms

• A                    is an algebraic expression 

made up of terms connected by + or -
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- parts of a polynomial 

separated by + or – signs

- has 1 term, Eg. 

- has 2 terms, Eg. 

- has 3 terms, Eg. 
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• Are used to model polynomials
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• Examples

3x + 2

2x

2

– x - 3   
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• Algebra tiles with the same shape, but 

opposite colour cancel when added, but 

change colour when subtracted

+        = 

- =



	
[image: image7.emf]Arranging terms

• The terms in a polynomial should be 

arranged in order of exponents on one 

variable from either highest to lowest 

(descending) or lowest to highest 

(ascending)

Eg. x

2

- 2x – 3x

3

+ 16



	
[image: image8.emf]Arranging Terms

Eg. 3x

3

y

2

+ x

4

y + xy

3

– 1 can be arranged 

in terms of x or y.  If we go with 

descending:

In terms of x:

In terms of y:
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• Like terms have the same variable(s) with 

the same exponents

Eg.  3x, 4x, -7x

3x

2

, 4x

2

, -7x

2

3x

2

y, 4x

2

y, -7x

2

y

You can add or subtract like terms:

3x + 4x =  4x

2

- 7x

2 

=
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• You can model this with algebra tiles

Eg. 2x

2

+ 3x – 1 + x

2

– 4x – 2
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• With binomials this can be accomplished 

using algebra tiles or foil

1. With algebra tiles  (x + 2)(x + 1)
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2. FOIL – First, Outside, Inside, Last

(x + 2)(x + 1)

=



	
[image: image13.emf]Distributive Property

• FOIL makes use of the distributive 

property, which can be used when 

multiplying different polynomials

Ex: a(b + c) =  5(x + 6) =

a(b + c – d) =

-2(x + 3y – 4z) =



	
[image: image14.emf]Binomial shortcut

• If the variables are the same and have a 

coefficient of 1, then the middle term adds 

the two constants, the last term multiplies 

them

• Ex: (x + 8)(x + 5) =

(x + 8)(x – 5) =

(x – 8)(x + 5) =

(x – 8)(x – 5) =



	
[image: image15.emf]Binomials & Trinomials

• Use distributive property

Eg. (x + 2)(x

2

- 3x – 40) 

=

4(x - 1)(x

2

- 3x – 40) 

= 
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• (x – 2)(2x + 3) = 
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• Factors are numbers that divide evenly 

into a given number

• Eg. The factors of 12 are:

• Common Factors are factors that divide 

evenly into two or more given numbers

• Eg. The factors of 8 are:

• So the common factors of 8 & 12 are: 
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• The GCF, or Greatest Common Factor, is 

the largest common factor

• Eg. The GCF of 8 and 12 is:

The GCF of 12 and 18 is:

• The GCF of terms with variables contains 

the smallest exponent of each common 

variable

Eg.  GCF of 12x

2

and 8x

3

:

GCF of 12x

2

y

3

and 8x

3

y

2

:
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• Try not to confuse the GCF with the 

Lowest Common Multiple, or LCM

• The LCM is the smallest number that all 

the given numbers divide evenly into, and 

is usually used with fractions to find the 

lowest common denominator

• Eg. LCM of 6 and 8 =



	
[image: image20.emf]Determining the GCF

• There are several ways, including just 

knowing your times tables well, or trial & 

error

• One way is to do factor trees

Eg.  The prime factors of 12 are:

The prime factors of 18 are:

The prime factors they have in common 

are     so the GCF is
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• Divide all terms of the polynomial by the 

GCF (if there is one)

Eg.  12x + 18y GCF =

=

Eg. 10x

3

– 5x

2

+ 15x GCF =

=

Eg. 24x

4

y – 18x

3

y + 12x

2

y

2

GCF =

=
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• The reverse of FOIL, factoring binomial 

products

• You are simply looking for two numbers 

that add to give the middle term, and 

multiply to give the last term

• *Remember your integer rules!!



	
[image: image23.emf]Factoring Trinomials

Eg. x

2

+ 6x + 8

1.Find two numbers that add to give +6 and 

multiply to give +8

2.Place them in brackets with an x in each 

That’s it.  Just remember your negative 

signs.
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x

2

+ 8x + 7 =

x

2

– x – 6 =

x

2

+ x – 6 =

x

2

– 7x + 10 =
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• If the expression is of the form ax

2

+ bx + c, 

then you can use algebra tiles, a table, or 

other factoring methods

• Ex:  2x

2

+ 5x + 2 1. Rearrange shapes

to make a rectangle

2. Length & width are

the factors:



	
[image: image26.emf]Factoring – Step 4

• Breaking up the middle term

eg. 3x

2

+ 7x – 6

1. Multiply a & c 3 x -6 =

2. Find 2 numbers that multiply to give  , 

but add to give the middle term

3. Replace the middle term with those 

numbers 3x

2

- 6
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4. Find the GCF of the first pair and the last 

pair, and factor it out of both.  If you do it 

right, both brackets should be the same.

5. Put the GCF’s in one bracket and the 

other bracket is the other factor:

= 3x

2

+ 7x – 6
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• X Method – This is NOT in your text

1. Draw a large X with lines on both sides

2. Put a under both lines, b below, ac at top

3x

2

+ 7x – 6
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• X Method – This is NOT in your text

3. Find two numbers that multiply to give 

the top, and add to give bottom, and put 

above both lines

3 3

-18

+7
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• X Method – This is NOT in your text

4. Reduce fractions if possible

5. If it reduces, put it with an x, if not the 

bottom number goes with x =

3 3

-18

+7

+9

-2
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• This one is easy!  Keep an eye out for the 

pattern.         (a + b)(a – b) = a

2

– b

2

1.Expanding – just square the first and 

second terms and put a negative sign 

between them

Eg. (x + 9)(x – 9) =

(3x – 7y)(3x + 7y) =



	
[image: image32.emf]Difference of Squares – Step 2

2. Factoring is the reverse.  Just take the 

square root of both terms.  Put them in 

two sets of brackets with a + in one, and 

a – in the other.

Eg. d

2

– 49 = 

25a

2

b

2

– 64c

2

d

2

=



	
[image: image33.emf]Perfect Squares

• Are easier to recognize and expand than 

factor

• Squaring means to multiply a number by 

itself, eg. 7 x 7, or 72 = 49 or (8y)(8y) or (8y)2

= 64y2

• With binomials, in general form:

(a + b)(a + b) or (a + b) 2 =

(a – b)(a – b) or (a – b) 2 =



	
[image: image34.emf]Perfect Squares

You can use FOIL or just follow the pattern

Eg. (x + 4)

2

=

(10f – 3)

2

=

4b

2

+ 12b + 9 =



	
[image: image35.emf]Creating Perfect Squares

Follow the patterns: (a + b)

2

= a

2

+ 2ab + b

2

(a – b)

2

= a

2

– 2ab + b

2

x

2

+ kx + 49 

16y

2

– 64y + k
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1. Is there a common factor?  

If yes, factor by GCF.

2. Is it a difference of squares?  

If yes, use (a + b)(a – b)

3. Is it a simple trinomial (x

2

+ bx + c)?

If yes, find two numbers that add to give b 

and multiply to give c, and (x + m)(x + n)

4. Is it an ax

2

+ bx + c?  Use other methods.




Factoring – Step 4

X Method – This is NOT in your text

Reduce fractions if possible









5.	If it reduces, put it with an x, if not the bottom number goes with x =











3

3

-18

+7

+9

-2







Factoring - Step 4

+ XMethod - This s NOT in yourtext
4. Reduce fractions if possible

5. Ifitreduces, put twith an x, f notthe
bottom number goes with






Factoring – Step 3

The reverse of FOIL, factoring binomial products

You are simply looking for two numbers that add to give the middle term, and multiply to give the last term



*Remember your integer rules!!







Factoring - Step 3

+ Thereverse of FOIL, factoring binomial
products

+ You are simply looking for two numbers
thatadd to givethe migale term, and
multiply o give the last term

+ “Remember yourinteger rulest!





GCF

The GCF, or Greatest Common Factor, is the largest common factor

Eg. The GCF of 8 and 12 is:	

		The GCF of 12 and 18 is:	

The GCF of terms with variables contains the smallest exponent of each common variable

Eg. 	GCF of 12x2 and 8x3:		

		GCF of 12x2y3 and 8x3y2:	







GCF

+ The GCF, or Greatest Common Factor, is
thelargest common factor
+ Eg.The GCF of 8 and 12 is
TheGCF of12 and 18 is:
+ The GCF ofterms with variables contains

the smallest exponent of each common
varisble

Eg. GCF of12:2 and 8"
GCF of 12632 and ey





Algebra Tiles

(x – 2)(2x + 3) = 	























Algebra Tiles






Binomials & Trinomials

Use distributive property

Eg. (x + 2)(x2 - 3x – 40) 

	=





	   4(x - 1)(x2 - 3x – 40) 

	= 









Binomials & Trinomials

+ Use distributive property
Eg. (x+2)( - 3x- 40)

4x- 106 - 3¢ - 40)





Common Factors

Factors are numbers that divide evenly into a given number

Eg. The factors of 12 are:

Common Factors are factors that divide evenly into two or more given numbers

Eg. The factors of 8 are:

So the common factors of 8 & 12 are: 

				









Common Factors

Factors are numbers that divide evenly
into agiven number

£g. The factors of 12 are:

‘Common Factors are factors that divide
evenly nto two or more given numbers
Eg. The factors of 8 are:

Sothe common factors of 8 & 12 are:





Determining the GCF

There are several ways, including just knowing your times tables well, or trial & error

One way is to do factor trees

Eg. 	The prime factors of 12 are:

		The prime factors of 18 are:	

	

	The prime factors they have in common are    		so the GCF is







Determining the GCF

+ Thereare several ways, including just
knowing yourtimes tables well, or trial &

+ Oneway isto dofactor trees
Eg. The prime factors of 12 are:
The prime factors of 18 are:

“The prime factors they have in common
are Sothe GCFis





LCM

Try not to confuse the GCF with the Lowest Common Multiple, or LCM

The LCM is the smallest number that all the given numbers divide evenly into, and is usually used with fractions to find the lowest common denominator

Eg. LCM of 6 and 8 =







LCM

+ Trynotto confuse the GCF with the
Lowest Common Muliple, or LM

+ TheLCM isthe smallest number that all
thegiven numbers divide evenly into, and
i5 usually used with fractions to find the:
lowestcommon denominator

* Eg.LCM of6 ands =





Factoring – Step 1

Divide all terms of the polynomial by the GCF (if there is one)

Eg.  12x + 18y		GCF =

	=

Eg.	10x3 – 5x2 + 15x		GCF =

	  =

Eg.	24x4y – 18x3y + 12x2y2	GCF =

	  =







Factoring - Step 1

+ Divideallterms of the polynomial by the:
GCF (fthere is one)

Eg 12c+18  GOF=

Eg. 106 5@+ 16¢ Gor=

Eg. 2exty—1exy + 1237 GCF=





Factoring – Step 4

Breaking up the middle term

			eg. 3x2 + 7x – 6

Multiply a & c 	 3 x -6 =

Find 2 numbers that multiply to give 	    , but add to give the middle term

				

3.	Replace the middle term with those numbers		3x2 			 - 6















Factoring - Step 4

Breaking up the middieterm
g n+Tx-6

Multiplya & c =93 x-6=

Find 2numbers that multiply o give

butadd to give the middieterm

=

Replace the middleterm with those.
numbers T 3@ -5





Examples

x2 + 8x + 7	=



x2 – x – 6		=



x2 + x – 6		=



x2 – 7x + 10	=







Examples

emxeT =

x-x-6

Xex-6

X-Tx+ 10





Factoring Trinomials

Eg.		x2 + 6x + 8		

Find two numbers that add to give +6 and multiply to give +8			

Place them in brackets with an x in each 

	



That’s it.  Just remember your negative signs.		







Factoring Trinomials

Eg xeexes

1.Find two numbers that add to give +6 and
multply to give +5

2.Place them in brackets with an x in each

Thats it Just remember your negative
signs.





Factoring – Step 4

If the expression is of the form ax2+ bx + c, then you can use algebra tiles, a table, or other factoring methods

Ex:  2x2 + 5x + 2	   1. Rearrange shapes

					       to make a rectangle

					   2. Length & width are

					       the factors:

					







Factoring - Step 4

*+ lfthe expressionis ofthe form axds bx + c,
then you can use algebra tiles, a table, or
other factoring methods.

©Ex 2G+5x+2 1 Rearrange shapes

to make a rectangle
2 Length & width are
the factors:





Factoring – Step 4

X Method – This is NOT in your text

Draw a large X with lines on both sides









Put a under both lines, b below, ac at top

			 3x2 + 7x – 6







Factoring - Step 4

+ XMethod - Thisis NOT in yourtext
1. Drawa large X with ines on both sides

2. Put a under both ines, b below, ac at top.
2+ 7x-6





Factoring – Step 4

Find the GCF of the first pair and the last pair, and factor it out of both.  If you do it right, both brackets should be the same.

			



Put the GCF’s in one bracket and the other bracket is the other factor:

					  = 3x2 + 7x – 6







Factoring - Step 4

4. Findthe GCF of the firstpair andthe last
pair, and factor it outof both. If you do t
fight, both brackets should be the same.

5. Put the GCF's in onebracket and the
other bracket s he other factor:
=3@+7x-6





Factoring – Step 4

X Method – This is NOT in your text

3.	Find two numbers that multiply to give the top, and add to give bottom, and put above both lines















3

3

-18

+7







Factoring - Step 4

+ XMethod - This s NOT in yourtext
3. Findtwo numbers that muliply o give
thetop, and add to give bottom, and put

above both lines






Arranging Terms

Eg.	3x3y2 + x4y + xy3 – 1 can be arranged in terms of x or y.  If we go with descending:



In terms of x:	



In terms of y:	







Armanging Terms

Eg. 362+ xty + xy?~ 1 can be amanged
interms ofx ory. Ifwe go with
descending:

Interms ofx

Interms ofy.





Multiplying polynomials

FOIL – First, Outside, Inside, Last



	(x + 2)(x + 1)

  =









Multiplying polynomials

2. FOIL- Fist, Outside, Inside, Last

>
2+ 1)





Perfect Squares

You can use FOIL or just follow the pattern

Eg.	(x + 4) 2 =	



		(10f – 3) 2 =



		4b2 + 12b + 9 =	









Perfect Squares

You can use FOIL or justfollow the pattern
Eg. (x+4)2=

(10f-3)7=

a2e 120 9=





Difference of Squares – Step 2

Factoring is the reverse.  Just take the square root of both terms.  Put them in two sets of brackets with a + in one, and a – in the other.



Eg.		d2 – 49 = 	



	25a2b2 – 64c2d2 =







Difference of Squares — Step 2

2. Factoringisthereverse. Just take the
Square r00t ofboth terms. Put them in
two sets ofbrackets with a +in one, and
a-inthe other.

B d-g9

25822 - 4z =





Difference of squares – Step 2

This one is easy!  Keep an eye out for the pattern.         (a + b)(a – b) = a2 – b2



Expanding – just square the first and second terms and put a negative sign between them

Eg.		(x + 9)(x – 9) =	

		(3x – 7y)(3x + 7y) =	









Difference of squares — Step 2

+ This oneis easy! Keep an eye out for the
patiem.  (a+ b)(a - b)= 82— b2

1. Expanding —just square the first and
second erms and puta negative sign
between them

B (xe9)x-9)
(Gx-Ty)Ex+ Ty) =






Perfect Squares

Are easier to recognize and expand than factor

Squaring means to multiply a number by itself, eg. 7 x 7, or 72 = 49 or (8y)(8y) or (8y)2 = 64y2

With binomials, in general form:



(a + b)(a + b) or (a + b) 2 =



(a – b)(a – b) or (a – b) 2 =







Perfect Squares

+ Are casierto recognize andexpandthan
factor o "

+ Squaring means to multplya number by
iih eg. 737, o 7 = 48 of (Y)(Ey)of (ay)°
e

+ With binomials,in general form

(a+bl(as bjor(a+b)*

(a-bja-b)or(a-b)*






Binomial shortcut

If the variables are the same and have a coefficient of 1, then the middle term adds the two constants, the last term multiplies them

Ex: (x + 8)(x + 5) =

 		 (x + 8)(x – 5) =

		 (x – 8)(x + 5) =

		 (x – 8)(x – 5) =







Binomial shortcut

+ Ifthe variables are the same and have a
coefficientof 1, then the middleterm adds
thetwo constants, the last term multplies
them

¢ Ex (ks B)x+5)=
(c+E)(x-5)
(x=E)(x+5)
(= E)(x=5) =






Creating Perfect Squares

Follow the patterns:	(a + b)2 = a2 + 2ab + b2

					(a – b)2 = a2 – 2ab + b2



x2 + kx + 49 	



16y2 – 64y + k		









Creating Perfect Squares

Followthe patterns: (a + bj? = a2 + 2ab + b2
(a-b)2=a7-2ab + b2

Xekoxs 49

16y2- 64y +k





Factoring Steps

Is there a common factor?  

	If yes, factor by GCF.

2.	Is it a difference of squares?  

	If yes, use (a + b)(a – b)

Is it a simple trinomial (x2 + bx + c)?

	If yes, find two numbers that add to give b and multiply to give c, and (x + m)(x + n)

4. Is it an ax2 + bx + c?  Use other methods.







Factoring Steps

Isthere a common factor?
Ifyes, factor by GOF.

Isita difference of squares?

Ifyes, use (a + b)(a - b)

Isita simpletrinomial (2 + bx + 7

Ifyes, find two numbers that add to giveb
and multiplyto givec, and (x+ m(x + n)

I itan a2 + bx + 07 Use other methods.









Distributive Property

FOIL makes use of the distributive property, which can be used when multiplying different polynomials



Ex:	a(b + c) = 		5(x + 6) =



		a(b + c – d) =

		-2(x + 3y – 4z) =













Distributive Property

+ FOIL makes use of the distributive
property, which can be used when
multiplying different polynomials

o>
B albeo)= Sx+6)=






Like Terms

You can model this with algebra tiles



Eg. 2x2 + 3x – 1 + x2 – 4x – 2







				







Like Terms

+ You can model this with algebra fles

9.2+ 3x—1+x0- 4x-2





Multiplying Polynomials

With binomials this can be accomplished using algebra tiles or foil

With algebra tiles  (x + 2)(x + 1)





						

















Multiplying Polynomials

+ With binomials this can be accomplished
using algebraties or foil

1. With algebra ties (x +2)(x + 1)
=] ]





Like Terms

Like terms have the same variable(s) with the same exponents

Eg. 	 3x, 4x, -7x

		 3x2, 4x2, -7x2

		  3x2y, 4x2y, -7x2y

You can add or subtract like terms:

	3x + 4x = 		 4x2 - 7x2 =







Like Terms

+ Liketerms have the same variable(s) with
thesame exponents

g 3 4 Tx
32, 42,12
3y, a5y, Ty
ou can add or sublract liketerms:
Ee. w27 =





Algebra Tiles

Are used to model polynomials































AlgebraTiles

+ Are used to model polynomials






Algebra Tiles

Algebra tiles with the same shape, but opposite colour cancel when added, but change colour when subtracted

               +        = 





               -         =































Algebra Tiles
+ Agebr tes witnthe same shape, but

opposite colour cancel when added, but
change colour when sublracted

m-m
i [0-






Arranging terms

The terms in a polynomial should be arranged in order of exponents on one variable from either highest to lowest (descending) or lowest to highest (ascending)

Eg.	x2 - 2x – 3x3 + 16







Armanging terms

+ Theterms ina polynomial should be.
armanged n order of exponents on one.
variable rom either highestto lowest
(descending) or lowestto highest
(ascending)

Eg. x-2c-3+16





Algebra Tiles

Examples



3x + 2





2x2 – x - 3   











AlgebraTiles

+ Examples

w2 =

2aox-3 =





Language of Mathematics

              is the language of mathematics, and is universal (It can be understood by mathematicians worldwide)

                                    are composed of 1 or more terms

A                    is an algebraic expression made up of terms connected by + or -







Language of Mathematics

. isthe language of mathematics,
andis universa (It can be understood by
mathematicians worldwide)

. are composed of 1
ormore terms

‘A is an slgebraic expression
made up of terms connected by + or-





Definitions

		 	-	parts of a polynomial 				separated by + or – signs



			-	has 1 term, Eg. 

			-	has 2 terms, Eg. 



			-	has 3 terms, Eg. 







Definitions

parts of a polynomial
separated by + or- signs

has 1 term, Eg.
has 2terms, Eg.

has 3terms, Eg.
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Chapter 5
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