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Lesson #1 — Definitions

Use the glossary at the back of “Math Makes Sense to define the following. Provide
examples if you are able.
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Classifying the degree of a Monomial, Binomial and Polynomial:
Classify the degree of the following monomials:

a) 5x . b) 10x* o) Xy
X is %

7y

7
P

| Degree Degree 2 Degree

Monomials have a degree of the pumzss  ofthe _J» @/ '+ on all variables. If there is
only one variable, the degree is 77 ¢m'7_
**If there is a variable by itself it is raised to the power of % |

le:x
**A constant term always has a degree of 0
le:5
5 xX° X221 so SX°c 6.1 85
Classify the degree of the following. Indicate if it is a binomial, trinomial or polynomial.
a) 3x‘2>+ 2x+1 b) x%y* + y% c) Zx)"'-i- x3=5x2+3x—7
2 Degree q Degree Y Degree

Tm_’)omial m omial ﬁéﬁomial

A polynomial has the degree of the largest Y#/VE {'l VL of the exponents. The single term with the

ﬂ! gjgg Z sum of exponents is the degree of the entire polynomial.

Ex) Complete the table below:
Polynomial Variable(s) Degree 'Number of Coefficient(s) | Constant
Terms 8.
3x* +4x -2 S - 3 2::¥ -2
—4x*y® +2y* +3y XJ)/ 3 3 -4%32,3 0
gx> 3 2 4 -2
5x°y + 4x? — 13 x, Y S 3 g ¥ - /3
% 4.3 X 1 - ¥ L=

Writing Polynomials:

When you create a polynomial from some given terms it is important to understand there is not
one single correct answer. There are many, many correct answers, however to be correct every
stipulation outlined must hold true.




For consistency when writing polynomials there are a few conditions that must be met:
1. Terms are written from the highest degree to the lowest degree (descending order).
x3 + 5x% — 11x + 5 is written correctly, while

5x% 4+ 5 — 11x + x3 is written incorrectly.

2. Ifthe degree between two terms is the same, then the variables are written alphabetically.
x3 = y3 + 2x* + y% = 3x + 5y — 11 is written correctly, while
—y3 + x3 4+ y? 4+ 2x? — 3x + S5y — 11 is written incorrectly.

3. The constant always goes at the end (which follows the logic of the degree being in
descending order, since a constant has a degree of ).

A polynomial must have whole number exponents on the variable. So, variables may be raised
to the powers 0, 1, 2, 3, .... This means that any expression where the variable is in the

denominator G) and would therefore have a negative exponent {think back to the powers unit
-1
- (i = G—) - x")} is not a polynomial. Also, any expression where there is a square root of
1
the variable (\/.'r' - x'i) does not have a whole number exponent and is therefore not classified

as a polynomial.

Ex) Re-write the following polynomials according to the conventions above. If the expression is
not a polynomial, state so.

a)2x2 ~5x3+8—x b)§+5x2-11
%&mon 1ca f‘o/]nomicvl
/ C
B L R L s i gy < 2

5X 4-%—'"

VX —11 d)§—4x3—11+2x2

Nol o /909)10/”54,/ iveT Pognomiﬂvl

e)2 —3x + 11x% — 3x3

S3xX 24+ Ix¥ - 3x T2

Assignment: Page 214 #4-7, 9, 10.



Lesson #2 — Modeling Polynomials

Algebra Tiles (or Alge-tiles) are used to represent integers and variables. Lighter colored tiles
(vellow or white on paper) represent positive numbers or variables, while darker colored tiles

(red or grey on paper) represent negative numbers or variables.
Ex:

rJ

X - X~ % =l

Alge-tiles can be used to represent polynomial expressions, for example the expression

x* — 3x + 5 has the individual terms of a positive x°, three negatives x's and 5 ones . This
would be represented by:

“~#| The different exponents on the variable indicate which tile needs to be-;sed, while the [ ‘/
coefficient indicates how many of each tile should be used./ When you draw your own you have

“two options, you may shade the tiles for negatives or include positive and negative symbols on
each to show their sign.

Ex) Model each expression by sketching the algetiles used to represent it.
a)x*+x-3

b)—2x* -3




c)2x*+3
S @
[ (17 =
B3
d)—2x*—-3x+1

e)=3x+3

Ll
1E
3

Ex2) Write the polynomial that each set of algetiles represents,

a) X% - x+73 9 2% -X% -5 5 _x¥+2x-S

| IES

2x%+ 2

Assignment: Page 214 #8, 11, 12, 13
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Lesson #3 — Like and Unlike Terms
Remember the idea of 4 zero pai; For instance 3 and -3 are zero pairs because,their sum is
P P m———
zero] The same is true for some algetiles.

When working with algebra we can only group like terms. These are the terms that can be

( and -1 are like terms )

/H/_V.-—V-H"\—o—\
x<and -x< are like terms x and -x are like terms

Like terms have 27 Yawéé andthe Same  axpmrenl
Examples of like terms are: (Cocf)C?d?’fr .;/oeg nor a{!‘t,cmfne eqva [\#j)

3yL and - Yx* 3r andd _p.FSN

modelled by the same tiles:

Un-alike terms have Z1f{2a/7” VaRRbr and P ke ¢Z,(pw‘?f’8‘
Examples of unalike terms are:

3
In%  and -bmn o 3Y
Ex) Identify the like terms in each expression.
a) 2x + 3y — 4xy + 5x — 2y + xy

xy ara. X
2Xj ancl 5‘,2
3y and -2

b)2a+5a—6b+8b~ 2¢ + 3¢

A

Wrke  prxe Lixe

c)3s?+55—2+47
Like
The co-efficient on the variable shows you quantity (like how many you have).
Eike terms can be grouped. Unalike terms must remain separate. ’

(0 /00 ean 0/\6 '51@00&0”-0@ Tezms ./”




You can use algetiles to simplify polynomials that are not in simplest form. /

If you are asked to simplify a polynomial it means you are being asked to combine any terms
that are like. o . :
Ex) To simplify 2x? + 3x — 5 + x? — 2x + 3 using algetiles: & r"p[(/j,

~ First you would need to sketch all algetiles you need to use.

= o

» Second you will want to group all alike tiles 9 fe,e ms
Lo X A2x)43

BE x*+x* +3¥-2x-5+3
l N BK +X -2

Tip: **Line up zero pairs**
# Finally, count up how many tiles you have; count every zero pair as none.

This will tell you that 2x* + 3x — 5+ x? —2x+3=3x%+x — 2
A simpler way of doing this is writing all like terms in groups in the first step.
Ex) Draw algetiles to simplify the following:

, = i
a) 4n* —1—3n -3 +5n—2n? b) —xzzj{_@ Zx%
2 2
—An X i ~X

2 f | 22>

,%[44 : -

\

~3--- ,?n +2n-Y 47’77

Assignment: Page 223-224 #6-10, 12, 14, 18
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There are two methods for adding polynomials. They both require an understanding of like
terms which are terms with the same variable raised to the same degree.

Using Alge-tiles to Determine a Sum: Mrthod 4 /7
One method which is very effective to determine the sum of a polynomial is using algetiles. )
This is an effective method but is only practical if the coefficients are smaller numbers.
Ex) Calculate the sum of (3x2 + 2x + 4) + (—x* 4+ 3x = 5)
» Each set of brackets represents a separate polynomial. Display each polynomial using

the appropriate tile:
(322 +2x+4) (—x*+3x—5)

- ri -
0

0

» Combine the displays and group like tiles:

@

1
6 ®
G

~ Remove zero pairs

The remaining tiles represent the sum.

O " - oo

W_f




Grouping Like terms to solve Algebraically:
Like terms can be grouped symbolically to add a polynomial as well. This process is much more
logical if the coefficients are larger numbers.
Ex) Calculate the sum of (15n%? — 17n + 24) + (11n* — 21n + 15)
~ Each set of brackets still represents a separate polynomial, but this method requires
us to use the property of distribution to rid ourselves of the brackets. Image that /
each setis beinﬁ multiplied by 1 (because there is no number out frontm
number in math is always an invisible 1). This will allow us to write the polynomial
/ with no brackets:

ISo% 174 +29 + /1% _2/n4 15

7 Now rearrange t the terms so that all like terms are together. Be aware of the
operator before the term! The | proper operator needs to accompany each term.

/5/7 + 1/ n* 179 -2)n +24 + /&5

» Finally, add orsubtract each coeffi ; combine Iuke terms,

26'n* —38f7+::’>7

Ex) Use algetiles to add (—2x? — 3x + 3) + (x%? 4+ x - 2)

o ]
<) crmlls

B ( -X*-2x+a
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Ex) Add the following algebraically: (22x% + 17x — 35) + (11x2 + 12x — 17)
Lo
L2 X %% T 638 9 ™ pypse_ it

22x=+1x=2 A3 iz s w35
L_———'.-N---—-"- —_—— —_——

J

\ 5%

Sometimes polynomials may have more than one variable in them. In this case like terms are

still defined as having the same variable(s) to the same degree.
Ex) Add the following: (2a* + a — 3b — 7ab + 3b%) + (=4b% + 3ab + 6b — 5a + 5a%)

B r/o?az’-/—c{, —3b -~ Tah+ 352 _vdZ+ 3ab +65-5a

/@Up 2, ., Z 2. 36
Ligw —» ,?a_ 4 ba +gé~C}é +a -Sa - Fb6b -~ Tal + 3ab
Te&zms —_— S et
- -—\L)QJ Yoo akh - Yab
s i L L - #3b ~ Habs

Assignment: Pg 228 #3, 5, 6, 8, 9, 10, 13, 14.



—~ ~to SvBIRACT
o AR L»_YMADD”/%ETE“/

Polynomials can be subtracted both algebraically and by using algetiles along with the additive
inverse. The additive inverse is the expression that would add to zero ; for example the
additive inverse of 3 is -3 because 3 + (-3) = 0.

To subtract polynomials using algetiles you would adding the inverse polynomial.
State the additive inverse of the polynomials below:
e x? 4 2x + 3 would be represented by:

S0
XZ+2X +3

So the inverse would be all the opposite: InrRes e

= S T VR
L]
(=x*=2x-3)

Together these would add to zero.

Ex) State the additive inverse to the following:
a) 2x*—=3x+1

b4

~2xF £3X -]

b) —3x2+2x—6

J‘Ll

3x*_2x +6



Method 1 — Subtract the following polynomial by using algetiles and the additive inverse.
(2x* +3x+5)—-(x*=2x+3)
» Represent the first polynomial as it appears.

2x*+3Y+5 X2 ax+3 —9 InveRse.

* ooy e

» To subtract the second polynomial @he additive inverse of it. This means you will
add the algetiles that'would represent the additive inversel = L.

» Line up any zero pairs to eliminate them and state what is left symbolically as you did
with adding.

n (2% +3x+5) = (x2 = 2x+3) = 2).’,‘24—5}( +5-——2’1'-+ 2 -3

|}

W2 X% - BY +2X t5-3

Method 2 —- Subtract the following polynomials usi ncept of distribution of the
negative over the second polynomial. W The negalie. &6 N
Bx*-2x+4) = (22 +x72) A/Hiples The Signs
~ Distribute the negative sign over the second polynomial. This will make it the additive ’ T .

inverse of the original expression. It is easi ee if you re-write the expression as
(3x%2 = 2x+ 4) +|(-1)(2x* +x - 2)

5')'X‘z‘2'2.<+~'7' A PATD e H AT
K= -2 2% -y +9 +2

v

» Now you should have two polynomials to add, which you will do as you did in the adding
polynomials section by adding like terms with the same variable to the same degree.
#~ Another way to think of this is that you will be adding the additive inverse to the first

polynomial.



ANVERy
Ex 1) Subtract the following using algetiles:

(2x2+3x+6)—(x*+2x+4) ( x 2)( Ll)

g
HHH : .'

4//1///1‘

Ex 2) Subtract the following symbollcallr
(13x2 +3x + 5y + 6y%) — (11x%2 — 12x + 7Ty + 14y2) é

= (1BX* ¥ BX+5 +&JZ)+(-\\X”'H?.X—-J l'—fj@
- ]33 {g%xy@ xR )Ty
I?ﬂé X +y2—Uy>x B 42X 59 -7

I

6:)" L NS0 -%j
\_/\_N\—/\-/

l

Assignment: Page 234-235 #5-8, 12
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Lesson #6 — Multiplying Polynomials by a Constant

Recall that a constant is any number with no variable attached to it; also recall multiplication by
grouping that you learned when first learning multiplication tables. So, if you were to multiply
(2)(3) you would represent 2 groupings of 3:

This rectangle is 2 units by 3
units and represents
(2)(3) being equivalent to 6.

The same can be done when multiplying any polynomial by a constant.
For example, 2(x — 1) would be represented by making two groups of (x — 1):

This would meanthat 2(x = 1) = 2x — 2

Method 1 — Multiply the following by showing the groupings with algetiles:
a) 3(x*-2x+1) b)4(x? —x + 3)

{ []looo

B I:JIUD O

D* lUUU
2l O
| al D10
(3%t +3 D'BOD
Cs Yy o180

—2(x? + 3x) d) —1(4x

00 Uﬂﬂﬂuln-c--
-"l = '.'lUDDDUUD
-." L —4x+7

Go-2x™ 0%

"




Method 2 - Multiply the following by using distribution of the constant.

When you multiply using distribution of the constant you are multiplying every term of the
polynomial by that constant. This is done by multiplying the coefficients as though they were
just numbers and keeping the variable and constant with them. When you are multiplying like
terms do not affect which terms are multiplied. Every term will be multiplied by every other

term.
Ex) Multiply the following: m

a) 2(3x*+7x+1) c) 6(—4x* + 7xy + 5y?%)

(2- XD (2+ Tx) +(2 ) '27X3+913\<7 3 BOJQ‘
X* + ¥ +2

AN\

b) —=3(5x2% - 11x + 6) d) —1(x*+17x+8)

—15x%4 33x -1 — X 13X~ B

Assignment: Pg 246-248 #3, 5, 7, 11, 12, 22



Lesson #7 — Multiplying a Polynomial by a Monomial

Recall that 2 monomial is a2 polynomial with one term. This means you are multiplying one
term with a variable by a multi-term polynomial with variables as well as constants. This can be
done with algetiles to illustrate how it would look.

This side s "x + 3°

Consider the expression x(x + 3). You can think of
it like making “x" groupings of “(x + 3)” which is
difficult to consider. Another way is to think that
you are making a rectangle with the dimensions of
“x” groupings of “(x + 3)":

This side is "x"

This would mean that the product of x(x + 3) = x? + 3x

This is easier to create by using the monomial and polynomial you are multiplying as outside
dimensions of a rectangle, then filling the inside in.

Ex) a) Multiply 2x(x — 2)
Thes side & " - 2° » Use "2x" and “(x — 2)" as the outside dimensions. This

: . . requires a knowledge of integer multiplication to fill in the
e inside.
{ ' ' ~ Fillin the inside of these dimensions. Use your rules of

integer multiplication; when you have a negative multiplied by a
-———-—] positive that would indicate a negative; etc.

25

i: —
3 P r—- » Using just the inside that you have filled in, count the
v algetiles you have drawn and write them symbolically to

k indicate the product.

b) Multiply —x(—2x — 1) using algetiles.

I 1
T sI=]

2
—fhs 18 X (2% -1) X l

"1

ZXL+ [
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Method 2 - Multiplication of a polynomial by a monomial algebraically (symbolically) . When

you multiply a polynomial by a polynomial you must recall your exponent laws.

For example, you know that 2° - 2° = 2%, The same would be true for any variables that are

being multiplied; so x* - x* = x*. When you multiply a monomial by a polynomial every term

within the polynomial must be multiplied by the monomial. To do this you must multiply the

coefficient by the coefficient and add the exponents on the variable. Remember that a singular

variable (like x would have an exponent of 1!).

This method is best used when you have more than one variable or the exponents will be larger

than 2.
Ex) Multiply the following: m

a) 2x(3x-75) ¢) 11x(2x% —5x + 3)
it Faaint
— Ny e 2%2) = (X e 5X%) + (I\x 3
L ——s el

| 2o B BB K
wa 52 3 T,
X~ 165 X -85
| ST e SOy R W S
A A~ m
b) 2x(x®+2x+4) d) _51(37;1:7;_5)
(Zwﬂ‘)-l—-(,Zx -2x)+(2r;74) (-§L><’-3x2)+(—5x - 7x) +(-S><--SI)
2 e e mx TBX - #5xM 4 26X
e s s

/,_\/-—\/V‘—\N\
532 & UXF +ox  _I5x°-35X* 425X
W \—’/\_/\_./\_,/\—’J

Assighment: Page 255-256 #4, 6,9, 12,14, 20



I/.
Lesson #8 — Multiplying a Polynomial by a Polynomial/
/

Consider the mitiplication of the polynomials (x — 2)(2x + 1). Thesé can be done with
algetiles in much Qe same manner as a :
polynomial being md This side is “2x + 1°

: i ey

Method 1 — Usigg
, 1= i) [Bi

Ex1) Multiply the following using algetiles:

a) (x-3)3x-1) b) (—x-3)(2x-1)

Method 2 ~ Algé Ally. This requires a
systematic approach to the multiplication as every term within every polypomial must be
multiplied by another. The acronym FOIL helps when you are multiplying a\b inomial by a
binomial. ;
Ex) Multiply the following:

a) (x+5)(2x-3) b)Y (—2x+3)(3x+1)

braically: You can also multiply polynomials algebrai



FOIL stands for:
F-\, 0- I-

term. Thisi |s led mega-distribution and will be used for arly larger polynomial

multiplication. You must also apply the rules for monomi by polynomial multiplication
from last class.
Ex) Multiply (3x + 2)

Assignment: '4

1 (4x-2) (4x+5) / 8. (3x+ 3) (4x-2) 15. (x- 1)(2x~ 4)
2. (x+5)(2x=2) / 9. (3x- 5) (4x- 3) 16. ( 2x- 2)(5x+ 5)
3. (2%~ 2) (4x+ ﬂ/ 10. (2n+ 1) (4n+ 5) 17. (2x- 4)(x- 2)
a. (4x-1) (2x;«'3) 11. ( 3x- 2)(5x+ 4) 18. (Sn-2)(3n-5)
5. (2x+ 5) (3x- 1) 12. (Sn-5)(n+5) \ 19, (5n-1)(3n+5)
6. (x+ 3) (3x-5) 13. (2x+ 4)(3x~ 4) © 20.(2n-3)(n+ 4)

7. (2x+ 4) (4x- 5) 14. (3x- 3)(2x- 2)



1

This can also be done algebraically:
Ex)a) (8x+12) =4

» Set up the division to be a fraction

~— Y 7
E’_‘,L‘Z:; ,@44—,—%-_2)(4-3
Y ~ *1

» Separate the terms (think the opposite of when you are adding or subtracting fractions)

» Divide each coefficient of the polynomial by the constant.

b) (—3x* — 15x + 24) + (-3)

18x2+9x-27
)

— 2x?- 15x + 24

\t%xz ax = -27
= S :g - - Xg --
_ By

—_— - —
s s B8 = 2X7+Xx -3
W\’—

X% +8X - &
\__A/\—/‘\——N/

&
==
By
—
T
3]
==
n

Assignment: page 246-248 #6, 8, 13, 14, 16, 23






A~ N\ a) (3s%—12s)+3s
S9Y

Ex) Divide the following using algetiles:

el
e
:—-
o S

To q&r —his,
ol aJpo nee - P

You can also divide polynomials by monomials by using your exponent division laws. That is,

R .
you know that :—, = 37 because when the bases are the same and being divided you subtract

n L
your exponent. This would be true for variables also; that is j— = x*. When dividing

algebraically you are not limited to how high your exponent goes nor are you limited to one

variable,
Ex) Divide the following:
a) (8x%+ 14x) +2x -9xy3+18x%y%-27x*y

c)

8)42’4- 19X - ‘i-){/-)’-_)’ 18 / x-)'o)V ..2-4)/ X 3¢

o x/ "/9’ Ty ‘T)‘;
._24:/____ | —3 +2xY ~ 3x2“7

= AX+ ¥

\

b) -Gy~ +24y "~ —30y d) (15x* —25x% + 40x? — 15x) = 5x
l5-x-x-x-/ -25 x-x.}/ 40- x/ __j
—60 (e b
,ﬁ.‘i " J‘-I A, s # 5v 5y

=Gl b -co-g’
i A - v & J

(F 4 15] X s raxp

‘Assighment: Page 255 - 257 #10, 15, 16, 18, 21, 25




