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Chapter 5 Polynomials

Recognize, write, describe, and classify polynomials.

Use algebra tiles, pictures, and algebraic expressions to represent polynomials.

Strategies to add and subtract polynomials.
Strategies to multiply and divide a polynomial by a monomial.

Start to Build Your Cue Card:

Math 9
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Ch 5 Polynomials Math 9
5.1 Modeling Polynomials

Polynomial:

0 An algebraic that contains one term or a sum of terms.

0 The term(s) may contain (which will have whole number exponents).
0 A term may be a . only

1 3x+ lis a polynamial. It contains a variable anéor numbers. Since it is an ,

there is no equal sign.
T This polynomial has two . Aterm is a number, or a variable, or the product of
numbers and variables. Terms are separated by + arTherefore, 3x, is one term and 1, is
another term.
T Inthe term, 3x, the 3 is called the . This is the number in front of th
OAOEAAT Ah EOBO0 OEA 1 0i AGEAAT EAAOI O T &£ A OAOI

1 X is called the

1 1is called the . There is no variable attached to this number. It is the number

in the expression that does not change.

Note:
An algebraic expression that contains a term with a variable in the , such as-, or
the square of a variable, such a$/I€ , isNOT a polynomial.

Types of Polynomials
We can classify a polynomial by the numbers of terms it has. Polynomials with 1, 2, or 3
terms have special names.

A has 1 term; for example:
A has 2 terms; for example:
A has 3 terms; for example:
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Ch 5 Polynomials

Ex 1) Identify the following parts of a polynomial for these examples:

a) 3x2+2x-1

9 Variable(s)

'Number of terms
1 Coefficient(s)
1 Constant term(s)

1 Type of polynomial

b) 6Xy -x3

9 Variable(s)

Math 9

c) Xy+6-z+2x2

19 Variable(s)

' Number of terms

1 Coefficient(s)

9 Constant term(s)
1 Type of polynomial

' Number of terms

1 Coefficient(s)

9 Constant term(s)
9 Type of polynomial

Equivalent Polynomials:Polynomials that have exaity the same terms, but the terms could be in a different

order.

Dedgree of a Polynomial

Degree:Determined by the term with the

exponent(s) on the variable(s)

Degree 0:

Degree 2:

Degree 1:

Degree 3:

1 Thedegree of amonomial is the sum of the exponents of its variables.

Monomial

Degree

1 Thedegree of a polynomial with one variable

is the highest power of the variable in any one term.

Polynomial

Degree

Ex 2) Name the coefficients, degree, and the caast term of each polynomial:

a) -3x2+4x-5

Coefficients:

Degree:

Constant:

Maxwell / Sorestad

b) 3 +2abzb

Coefficients:

Degree:

Constant

C) -6-5x

Coefficients:

Degree:

Constant:
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Ch 5 Polynomials

Modeling Polynomials

Math 9

We can use algebra tiles to model integers and variables. We will draw the tiles instead of using real tiles.

@on-shaded tiles representpositive tiles.
O=+1
= +x

A=-1

\_

Shaded tiles represennegative tiles. \

Note: In your textbook, yellow tiles are positive and red tiles a re negative.
The variable most commonly used is x, however, any variable can be used.

Ex 3) Match the following polynomials to the appropriate diagram.

994
20U v
1k

A: -2x2-3
B: -3xZ72 . ? Z
(i) g Z
/
C: -2X -3 77
(i) /7 7
_
N
Ex 4) Draw algebra tiles to model each expression.
a) 3x2-2x+5 b) X2+3x%-6
Ex 5) Write a polynomial expression for each diagram below.
a). 7 b). v/ c).
% 77777
AASSAY
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Ch 5 Polynomials Math 9

Descending Order

A polynomial should be written in descending order. This means that the exponent of the variable should
from left to right.

2k-4k2+7<ET O1 A AA xOEOOAT AOS8

I)(’N ’ 'l‘ Be careful with your positives and negatives!

F()l“;E’l‘! The sign that comes before the term should ALWAYS stay with that term!

Ex 6) Rearrange the following mlynomials in descending order (sometimes called decreasing order).

a) -2p + 4p2-9 b) 5x2+ 7 - 8X C) 33 +90c + 1008

Show What You Know

1) Which of the polynomials in the

(a) 3%’ (h) 100 list are monomials?
(b) 7x°y* @ 2 +x+x' -2
(c) —4xyz (G) a’-b’ 2) Which of the polynomials in the
(d) x2y4z (k) 2+7t+6 list are binomials?
(e) 3x* = 7x° ) 4-¢*
(H —2—a5b4 —Ear3b+zb8 (m) X —xyz +x2y+y3 3) Which of the polynomials in the
5 list are trinomials?
(g) 6a—12a° +10-4a’ (n) b* +3a’b+3ab* +a’

4) Write the degree of theabovepolynomials. (Write the degree beside the polynomial)

5) Write (g) and (i) in descending order.

*Summarize everything you have learned so far on your cue card, or on the front page of the notes package to
prepare for theExam!

Homework: 5.1 Modelling Polynomials Assignment: Pg 214 #
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Ch 5 Polynomials Math 9
5.2 Like Terms & Unlike Terms

Using algebratiles, we can see how we can form zero pair.

A-1tile and a H tile form a zero pair.

The same applies for ktiles and for x tiles.

7 L

any wo OPPOSite coloured tiles of the Samesizeand shap@ave a

sum of . We can corhine these tiles because they are

Like Terms: Have EXACTLY the same and

variables! Coefficients can be I

Examples: a) 4x and2x b) 1 and 8 c) X2 and -3x2

Ex 1) Like terms can be combined or simplified. Sketch the tiles for the following like terms and cancel the zero
pairs where possible to simplify the polynomial.

a) 4x and-2x
b)1and 8

c) X2 and -3x2
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Ch 5 Polynomials Math 9

Unlike Terms : Do have the same variable®AND exponents on those variables!

Examples: a) x and y b) 2x and 3 c) 4x and 2r

Ex 2) Write a simplified expression for the algebra tiles belowremember to remove the zero pairs first)

i 1

Ex 3) Sketch the simplified expressiorusing algebra tikes for: 4n2z7173n73 +5n-2n2

Therefore, the polynomial4n2z 1z 3n 73 + 5n - 2n2 simplified to 2n2+ 2n -4

4n2-1-3n-3+5n-2n?2 means 4n? and-2n? = 2n?2 It's just like adding
— —
Integers. Be careful

-1-3n-3+5n means -3nand 5n = 2n >_ of the signs.

—

-1-3 means -land -3 = -4 Answer: 2n2+2n-4

Ex 4) Simplify each polynomial without using tiles.

a) -13a-10a b) 16b + bz 17b C) 8az2bz6az3b

d) J+7kz3 e) 3x + 5x f) -q + 7q + 11n + 11px 8q

5.2 Like Terms & Unlike Terms Assignment: Pg 222 #

Maxwell / Sorestad https://www.mrmathwell.com/index.php/math-9/ %



Ch 5 Polynomials Math 9
5.3 Adding Polynomials

To add polynomials, you just need to combine like terms.

Algebra Algebra Tiles

7
ver
44477

The sum is:

N

(-3x272x74) +(x273x+5)

We can remove the brackets: 7] VA 7
-3x272X74+x273x+5 SED
v

0V DD
71 Ittt
7 A ED
[/
7
% 2

Group like terms (probably easiest way)

-3x2+X272x73x74+5

Combine like terms and use zero property: 7 7 []
772 %46 %%

Ex 1) Add algebraically. (-2x2Z73x) + (2x + ®)
Step 1) Remove brackets.

Step 2) Rearrange so like
terms are together.

Step 3) Combine like terms.
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Ch 5 Polynomials Math 9

You can add polynomials and

Try: (7n+14)+(-6n*+n-6)

Horizontally Vertically

Tn+14+-6n>+n—-6 6n’+n — 6
+ Tn + 14
6n°+8n+8

Vertically line
up like terms
and simplify

= 6n’+n+7n+14-6
Horizontally

just group like
terms and
simplify

= -6n’+8n+8

Ex 2) Add (2x2 + 3xz 2) + (-x2 + 7xZ 3) both horizontally and vertically.

Ex 3) Write a polynomial for the perimeter of this rectangle.

3X+2H

2x + 17

Ex 4) Add the following polynomials that contain two variables.

(2a2+a—3b—7ab + 3b?) + (- 4b* + 3ab + 6b — 5a +5a%)
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Show What You Know

1) Find the sum ofthe integers.

(a) 9 (by -9 (c) -9 (d -4 (e) 12 ®» -20
=] =3 3 -8 21 _15
2) Find the sum of the polynomials.
I 7x+3 10. 47p+2q 19. 31gh+3g? 28 x'—6x"+3x-8
2x+6 p+llg 20gh-2g" 2x° —5x* —6x+4
2. 3e+d I a+2h 20—t 45 29. 2y =7y —y—4
8e+1 12a+h -m" +2n° Ty +y' —13y+2
3. 7y-3 12 9u-3q 2. 4x* —11x+3 30 5x7 —9x+1
Sy—4 _u—8q 3%’ +x-10 2x* —4x+3
—5x* —x—11
4. 5r-2 13, —2x% +6x 22, 54 —4q+2 3. 12g7 +6g+2
9r+9 10x* —14x 3a’ +2a-8 ~13g> -9g -3
g —4g+2
5. d+8 14, 12w+3 23, 7w —8w-2 32 124 +3ab-2b
d-12 —12w—4 4w’ —2w+11 5a* —11ab-7b*
2a’ +3ab —4b*
0. 7x?-3 15, 6x*+3 24 4x* +3x-8 33. =5¢°r —4qr + 1gr’
7x° +9 —6x* -3 3x* +7x -1 8¢°r +10gr — 6gr°

—q’r—2qr —qr’

5.3 Adding Polynomials Assignment: Pg 228 #
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Ch 5 Polynomials Math 9
5.4 Subtracting Polynomials

2AT AT AAO OBRN 0BG OEEE | AAOI EAO OEEO UAAOSB
What is theopposite of 2.4 ? What is theopposite of -10?

By definition, opposite numbers have a sum of . The same idea applies to polynomials.
polynomials have a sum of zero.

What is theopposite of 2 x? What is theopposite of zx2?

Ex 1) What is the opposite of each monomial listed below?

a) -5x b) 11 C) -24x4

How do you think you will get the opposite of a binomial or trinomia —

You must get theopposite of

d) 2x +3 e) 4x277x + 3 in the polynomial.

When subtrac ting polynomials, it& the same a®ADDDING THE of every term in the 2
polynomial. Then combine like terms to SIMPLIF.

Ex 2) Subtract using algebra, then simplify.

a) (3x276x +4)7 (7x2+ 3x7 2) b) (-2a2+azl)z(a2z3a+2)

Ex 3) Subtract using algebra tilegadd opposites), then simplify.

v/l s
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Ch 5 Polynomials Math 9
Ex 4) Subtract vertically.

a) (3x2+4xz1) z(2x27 3x-2) b) (5x27 3xy + 2y2) 7 (8x2 7 7xy Z 4y?)

Show What You Know
1) Subtract the lower integer from the one above(Remember toadd the opposite!)

a) 9 b) -9 C) -9 d) -4 e) 12
-(-) -(:3) -5 -(:8) -21

2) Subtract the lower polynomial from the one above. (Remembédo add the opposite!)

a) 11x b) 13x+4 C) -7Ta2zab+ 1?

- (6x) -(9x+7) - (3a2 + 4abz b?)
d) 12y e) 2x2+7 f) 2x3 7 3x2y 7 4xy?

-(By) -(7x2z2) - (2x3 -3x2y -4xy?)
Q) - 4d2e? h) 10h2y 7 4hy i) 2x279x-3

- (-4d2e?) - (-2h2y + 3hy) - (14 + 3x 7 8x)

5.4 Subtracting Polynomials Assignment: Pg 234 #
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Puzzle Questions for Adding & Subtracting

1) a) Write a simplified expression for the perimeter of the triangle.
5x + 3
4x + 7
3x+2

b) If x = 4, what is the perimeter of the trianglePHint: Use simplified expression!)

2) Subtract the sum of a + b and 2ab from 4az 4b.

Beware:

Tricky wording!!

3) Write a monomial that describes the perimeter.

4x

2X

4) Find the missing side if the perimeter is 5x + 3y 2.

2x+4y-3

-x+7y+4

5) Find the length of PQ.

- X2+ 7x-3 ~""""""TT=c >

@ - 4 L ]

P Q €ommmmeeee o » R
? x2+2x-5
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5.5/5.6 Multiplying Polynomials

Remember, when multiplying or dividing: +ad+ =+ —and + = —
— and — =+ +and — =—

*We will only be multiplying a polynomiaby a monomial. The monomial could be a constant term or it could
contain a variable.

Using Algebra tiles z think of mulitiplying polynomials asfinding an AREA

3(2) 3(2x) -3x(2x)

Using Algebra z multiply numbers times and variables times !
Ex 1)

a) 3(2) b) 3(2x) C) -3x(2x)

d) 3x2(2x) e) 3x2(2x53) f) -3x(2y)

9) 3x(2xy) h) -3x3(2xy®) i) 3x2y(2x°y®)

Ex 2) Multiply using algebra and using algebra tiles: -3(-2x)

Using Algebra Tiles:  -3(-2x)

Usingalgebra: 5 .o, 2
. ) AAIANIIYS,
Just multiply the numbers. 3 % I I This area
3(-2%) = 6x A1 [ o o
Ex 3) Multiply using thedistributive property.
Algebra Tiles:
a) 3(2x + 2) b) 3x(2x) C) 3x(2x +2)
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Algebra:

d) 3(-2m + 4) e) “4(x + 2) f) -2(-n2+2nz1)
0) 6x(12 Z x) h) 3(xz7) ] -4x(2x 2 3)

) -6m(m + 4) K) -8(x 2 5) ) 3(-827x)

Show What You Know

1) Find the product for the following polynomials multiplied by a constant.

1. 6(4y+9) 5. -2(126+13) 9. 8(-7e’ ~6e-2)
2.9(3x*+7) 6. ~7(6b" +4b’) 10. ~4(2¢" - 3gr+71*)

3. 4(8d-3) 7. =10(-3p-1) [ =12(-x* -3¢ +4x-6)
4.7(5y*-11) 8. ~4(-2x" -5x) 12. -50(~4a> +5b~7c)

2) Find each of the following products.
4.@ (d)(=2d) O (x)(-7¢') @ (-1')(~*) @ (-87)(-7)) () (10)(~10x*)

5. (9)()s7) ® (=a’)(-a*)(a) © (4°)(~¢")(~q) (@ (=) (=t)(~*)

116

6.@) (~4x'y')(-9x)") () (Bede)(-5cde') (¢) (-2a°d)(5b%¢*) (d) (-nPye?)(m'z")
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Ch 5 Polynomials

3) Find each of the following products(Challenging!)

13. r(5r-8)

14. _1/3(2_1)2 —3y—7)

15. x*y2’ (x*y2* + xp°z+ y’z)

19. —4m’ (—5m2 —9m+1 1)

20. 9pq’ (—8104 -6p°q° +7q4)

21. —6xyz(9xyz —Txy —3yz)

Math 9

25. —§a7(2002 —15a—10)
5

26. iazb3 (2a4b6 + Easb
3 8 16

*Remember to update your cue card, or on the front page of the notes package to prepare for the

upcoming exam!

5.5/5.6 Multiplying Polynomials Asn &: Pg 246 #
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5.5/5.6 Dividing Polynomials

We will only be dividing a polynomial by a monomial. We will divide algebraically and using algebra tiles.

Dividing Algebraically

Ex 1) Tip: The numerator of the polynomial you are dividing and your answer should have the same number of
terms.

a)

b)

c) 12m?2+6m + 3
3

Like always, be careful with positive and negative signs!
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