4.1 The Language of




Algebra Terms

- Avariable is a letter that can represent any
humber

For example, the formula for the area of a rectangle is:

Area of a rectangle = length X width

If A represents the area of the rectangle, | represents the length of
the rectangle and w represents the width of the rectangle, then we
can write the formula for the area of the rectangle as follows:

A= Xw Inthis formula, the letters A, | and w are called
pronumerals.

Example: x could represent the number of goals a soccer player
scored in a game




The sum/total is the answer when
you add

the sumof aand b,isa+ b

The difference is the answer
when you subtract the smaller
number form the larger

the difference of aand b,isa-b



a X biswritten ab
the product of aand b,isa X b

A quotient is the answer when you
divide
a = biswritten a

b
The quotient of aand b,isa + b



Algebra Terms

Double: multiply by 2

ex. Double 16 is 16 x 2 =
32

Halve: divide by 2

ex. Half of 16 is 16 + 2 =8 describes the
numbers that follow
Triple: multiply by 3 directly after each other

ex. Triple 9is 9 x 3 =27 ex.7,8,9,10 are
consecutive numbers; 11, 13,

15 are consecutive odd
numbers, 11, 14, 17 are not
consecutive numbers.

Square: multiply a number by
itself

ex. Square 7is 7 X 7 =49



A term may have one or more
pronumerals (variables) or may
be just a humber.

Ex. 5a, 7q, 99/5, w,400,abc

5 2, Algebra Terms

A term is part of an expression



Algebra Terms

(x+1) (v-9)

A coefficient is the number in
front of a variable.

* If the term is being subtracted,
the coefficient is a negative number

* If there is no number in front, the
coefficient is 1

Example: 9ay 4a w-16zy...the
coefficientsare 9,4, 1 and -16




2, Algebra Terms

eé-.
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An algebraic expression is a
combination of humbers and variables

together with mathematical
operations

ex. 3x + 2zy
ex. 8 =+ (3a-2b) + 41

Expressions are made by adding,
subtracting, multiplying or dividing terms




2, Algebra Terms
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A polynomial is an algebraic expression
with 1 or more terms.

2 or more terms are separated by
addition or subtraction

ex. X2 + 3X

ex. (-2x°%) + bx - 4
Polynomials are used in math to solve
algebraic problems.




(X+1) (Y-2)
An equation always has an equals
sigh =
ex.r=5a+7y 2(v-6)=12

Algebra Terms

A constant is a number whose value
doesn't change, it always remains
the same

ex. 2001-3 73715 -8



TRY THIS!

Language of Algebra
4a+b-12¢c+5

. List the individual terms in the expression

. In the expression, state the coefficients of q,
b,cand d

. What is the constant term?

. State the coefficient of b in the expression
3a +4ab + Bb2 + 7b



SOLUTION

4a+b-12c+5
1. List the individual ferms in the expression

Each part of an expression is a ferm. Terms get added (or
subtracted) to make an expression. So, there are four
terms: 4a, b, 12c and 5

2. Inthe expression, state the coefficients of a, b, c and d
The coefficient is the number in front of a variable. So,

The coefficient of a is 4. the coefficient of b is 1 because b
is the same as 1 X b. the coefficient of c is -12 because
this term is being subtracted. And the coefficinet of d is

O because there are no terms with d.



SOLUTION

4a+b-12c+5H
3. What is the constant term?

A constant term is any term that does not have a variable
(letter) in front of it. The constant is 5

4. State the coefficient of b in the expression
3a+ 4ab + 5b% + 7b
Although there is a 4 in front of ab and a 5 in front of b?,
neither of these are terms containing just "b”, so they

are ignored. We are looking for only ‘b’ by itself. So, the
coefficient is 7, for 7b.




TRY THIS!

Write an expression for this sentence:

Start with a number, multiply it by three then add
five

Let the starting number be "y"

1. Start with a number
2. Multiply by 3
3. Thenadd b5 y X 3+5

So the algebraic expression is:
3y +5



TRY THIS!

= A
o
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e,

Write “expr'ession for each of the following

1. The sum of 3 and k

2. The product of mand 7

3.5 is added to one half of k

4. The sum of a and b is doubled



Solutions

1. The sum of 3 and k

The word sum means '+ so, 3+k

2. The product of mand 7
The word ‘product’ means to X so, m X 7 or 7m
3. 5 is added to one half of k

One half of k can be written 3 x k (because 'of' means x) or
k/2 because k is begin divided by two

4. The sum of a and b is doubled

The values of a and b are being added and the result is
multiplied by 2. brackets are required to multiply the ghole
result by two and not just the value of b

(a+b) x 2 or 2(a + b)
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Algebra Tiles & Visual Representation end )
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r—"
L2 =l
Positive 1 -tile Negative 1 - tile
Green tiles this shape represent positive x White tiles this shape represent negative x
[ -x |
x tile - x tile
Green tileg this shape represent positive x? White tiles this shape represent negative x?
/‘*_ e e
i l|ﬂ2 .n : " : & .", . b
wis 1S5 . W AR 2
> o & .‘x, 5y s -
a o 1 - ':‘ -- ‘--.
‘:'I/ Lt " ' s
—

M B
(sercy - 2iRea ) ; i}?*
USING THE 2 PAGES YOUR TEACHER FAS PROVIDED, MAKE
YOURSELF 1 SET OF POSTTIVE ALGEBRA TILES AND 1 §ET OF

NEOATIVE ALGERRA TILES



X X|X|X

X X|X|X

X XXX

X XXX

1
1(11(1/1]|1|1

if1(12j27/12/12/1/112 1111111 |11|11|1 |1

1/11j1|j1|1|j1 11111111111 |1|1|1 |1

i/j1(1f122 (2222222121111 |1{1(1|1

X | X | X




wode! with \'0()@ a,\%e_brahles)
e decad
.(PracTicE -

Example #1: Use algebra tiles to model each expression below.

a) 2x2+ 3x-5

2| 1Z)-4HH-3 5
4x+9 EBJH 4 cwmw)

Example #2: Write the expression represented by the algebra tiles below. Yheo| afen

oA
a) [ ._ﬂy i .{ ¥ ~.| E[ {wg"{

=== lla
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A polynomial is one term or the sum/difference of terms whose variables have whole
number exponents.

Terms are numbers,
variables, or the product of
a number and a variable
(ex. 6, x, or 3x?y)

The expression is NOT A POLYNOMIAL when:

- There is a negative exponent ex. 07—5 5 xX 1

- The variable cannot be in the denominator of a fraction ex. %

- The variable cannot be inside a radical ex. A x_ 3 ‘ j
)
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Example #3: Which of the following are polynomials? Explain your reasoning.

1
a) -2x+6 b) -10x2 @ c)@éx +2
Y4 No!
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Vocabulary
Coefficients are the numbers in front of the variables. r_Y
oot Jerm
coe®eren
| uadad€

The term with the greatest sum of exponents (from the variables only) determines the degree
of the polynomial. def)r‘ﬁe = B

26 . 2 (2 F
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The constant term is the one without the variable (its value does not change/vary when the

value of x change, it remains constant) 3 \
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oC Qxu+ - E%— conS !
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Example #4: For each polynomial below, determine the coefficients, the degree and the

constant. [‘T‘Y\ﬁ SN a be_\crtbs” +o e Yerm .
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We classify polynomials by the number of terms.

Amonomialhas one e, ecy. __53(, ) 35(
)
\

Abinomialhas ‘Lo YermD eb' -3y + ?R
\

Atrinomial has  yinree exrmsS eq. -2x +§ - %
\ K )

A polynomial is generally written in descending order. This means we order the terms with the
highest degree term first, all the way down to the constant term of degree zero.
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Evaluating Algebraic Expressions _

We can use algebraic expressions to solve problems and solve for things like cost.
The following algebraic expression is used to determine the cost of a school field trip.

C =$300 + $10t + $7.50s

where C is the cost, t is the number of teacher supervisors on the trip and s is the number of

students on the tr_u_a tatd 0z 100
If a school field trip had“4 teacher supervisors and100 students in attendance what would the
total cost of the field trip be? . \

P (soboshidte in values + >dve )

C 5200+ $iot + $7.90>
C = 30O+ O(H)+ 1.50(100)

C- 300 +u0+ 150 (=h 020\
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_______________________________________________________________________________________

Investigation: Model each polynomial using algebra tiles.
USE YOUR OWN ALGEBRA TILES TO MODEL ON YOUR DESK!

. (cancel ou“\‘ f)‘\rG-P velows ) =ok s
a)(2x2-8x+3 '2.‘

\“6

FHEHREs.

bf'- x2.';+ 6x - 1 )

~ —— 5 Y
Consider the model for the ponnomiaI( 2x? - 8x + ? x?+6x-1. 7

We organize the tiles by grouping the same sizes together and simplify by removing the
opposite pairs.

These opposite pairs are sometimes referred to as zero pair% as they are equivalent to zero.
Forexample___ ¥\ and -\ |\ *X and =X .+ and x3re zero pairs

The opposite pairs cancel out and we are left with: fi &)
— e —— 3 ‘ ‘ B .
j
| - ) “../ﬁc" -~/

Simplified expression: 7C -dx +

g x_a
A polynomial is in simplified form when:

- Its algebra tile model uses the fewest tiles possible (cc.,nc_o_l ouvtalk e ‘\DCC\ f‘b\>

- Its symbolic form contains only one term of each degree and no terms with a zero coefficient.
LIKE TERMS are:

- Terms that can be represented by algebra tiles with the same shape AND size.

- Terms with the samewariable AND same exponent



~ Constants may be different. For example: 3x* and 5x° are still “like terms’ because they are
both B8, _ varicdde t expenent e ez sooma..
Example #1:
: : : -4 2 ]
a) List three terms that are like terms with 5x* | 3¢ E A e xX 5
E . . 2 ?
b) List three terms that are unlike terms with 5x , X ; . @ 5 ) 51

Group the like terms in the following expression:
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Group the like terms in the following expressions:

) -6k+7k = K 2) 12r—8-12
- ‘a("aO
3)[ |~ 10[+ 9n)- 3 4) ~4x - 10x
N+an -10-2 -4
N
10n — 1D
5) —r~ 10r 6) |24+ 11} 6\
- \\r -2 vlax +1)
(\_,—/_‘(’u
Lo 11



Adding Polynomials

Example #2: What is the sum of 2x + 2 and 3x + 3?

Simplify the polynomial visually using algebra tiles and symbolically with algebra.

Visually Symbolically

SN

ford 4@

Group Like Terms:

2ee (b adsBed)
Remove Any Zero Pairs: Combine Like Terms:
Thece are no A+ BX + X +D
2ecoPUAD BIC g s

Trare are 0 |2 w5

(\egqh\re_, \eS .




Example #3: What is the sum of 2x> + 2x -3 and - x2-3x + 3?

Simplify the polynomial visually using algebra tiles and symbolically with algebra.

=L

Visually Symbolically

g [0} a i
| £} |~ :.:rg X []Du@g
e e Shouwn hanre

axvrox-3 ~x*-2x +5

<
Group like tiles: Group Like Terms:
2 x 8% [N NEORE N S T
AR m@.

-Remove Any Zero Pa|rs
( e oSS o
+ re- drch

= B

oove D

N

Combine Like Terms:

2,2 ax-Zw->+
a2 512

Iz

o=l

Example #4: (2x é—?+ 4 :3) r_\ 5
D 3 ol Remove the brackets + CO%. \ike termd

A +UC
L/_./—\_JK/Y\-)

e a

Example #5: @:1‘ @+ 2)(@

2242 -1 5
—
\_/—Y-\_) \_m) ( Vo ‘_\)

\ox - &= T\

r’\ Rearrange so like terms are together

Combine like terms

weLUS mcwqowun-\l.

T NS youden't hape ColouS) LR
Remove the brackets  d t €5 e b" Y
U

Rearrange so like terms are together

Combine like terms



. PRACTICE -

DO THE ADDITION QULSTIONS ONLY (COME BACK TO SUBTRACTION NEXT LESSON)
Simplify each expression.

D (5p°=3)+(2p" - 3p°) 3/(«3 -2a’) - (3a* - 4a°)
( ANSLLES o0 Naxt ?0%/5 >

3) (44 20%) +(5n° + 2) 9/(4:1 = 3n) = (3n° + 4n)

5B +1) - (4+24") Hart +37%) - (4 - 5r7)

50+ 4) - (5a+3) #(3x* - 3x0) - 3x = 31Y

9) (—dk* + 14 + 362) + (=3k* - 14> ~ 8) ya/(»_? ~6n° —8n') ~ (~6n* ~ 3n - 8n°)

yﬂ 12¢" ~ 6a - 10¢") ~ (10a ~ 24° ~ 144*) y{ (8n = 3n* + 10n”) = (3n? + 110* = 7)

13) (' +132° + 627) + (62 + 527 +73Y) 14) (97 + 572+ 11r) + (2277 + 9r - 8/°)

15) (13n% + 110~ 2n*) + (13" = 3n - 6n%) 16) (~7x" + 14 — 2x) + (10x* + 7x + 5x°)



Kuta Software - Infinite Algebra 1
Adding and Subtracting Polynomials
Simplify each expression.

1) (5p*-3)+(2p*-3p°)
“3pP +7p* =3

3) (4+2n%)+(5n% +2)
7+ 6

5) 3a*+1)-(4 +24?)

at-3

7) (5a+4) - (5a+3)
I

9) (—4k* + 14 + 3k?) + (-3k* — 14k> — 8)
—7k* - 11k* + 6

11) (124° - 6a — 10a*) — (10a — 2a° — 14a*)
144° + 14a” - 10a° - 16a

13) (—x4 +13x° + 6x3) + (6)c3 +5x° + 7x4)

18x° + 6% + 1247

15) (1312 + 11n - 2n*) + (=131 - 3n— 6n*)

—8nt +8n

Name

Date

2) (a® -24%) - (3a2 —44°)
5a° - 54°

4) (4n-3n>) - (3n> + 4n)
—6n*

6) (4r3 + 3r4) - (r4 — 5r3)

2t + 947

8) (3x* —3x)—(3x—3x%)

6x* — 6x

10) (3 —6n° —8n*)— (<6n* = 3n - 8n°)

2n° =20t +3n+3

12) (8n—3n* +10n*) - (3n? + 11n* - 7)

~14nt +Tn” + 8 +7

14) (97 + 572 + 11r) + (<27 + 9r — 872)
7r' =~ 3r% +20r

16) (=7x° + 14 — 2x) + (10x* + 7x + 5x°)

2x° +10x* + 5x+ 14

Period
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Subtracting Polynomials RE ALY ccnsum\‘r% .

Method #1: Subtracting Polynomials Using Algebra Tiles
-x?-Yx vreadad

Example #1: Subtract (3x2 - 2x) mx)

i

@L take away one X2 tile from three x? tilesﬂ

Start with the first polynomial:

We need to

take away four x tiles from two negatlve x tiles
!f you don’t have enough pos:t/ve tlles you need to add more pOSIt/ve tiles and balance by also
A : addmg the same number of negat:ve tlles s o - :

e et @zero ‘ywr

-

Lecaul e
oren't an *
nteS, we add o
coroup ol ZPJ'O

poirs> of We
Cunduse cue €64 with =bx b Numieer u¥ a e
Simplified expression: &x. 3= \02_ ot w\ns Yo remol
W HX

Examgle #2: Use algebra tiles to subtract (4x?- 2x + 1) - (3x2- 4x 3)

= e O Tr»\mr-) \-o cecnoue T, oot Yhare 15
(:) ?)I fl{ B " 5 . add 8 Mure (S G e
; EL__. pcwr '.»o *—VU*M o> 3 foremene,

B \:] 3 C)Kem:\r:(-'ﬂx nd +3 (D

Q\f(.“ed in
@) \ (\;mo)‘ro (CMDUQ E@\ O Count wonedr KUY\CAAGS ( >

ok B (el

A \

we 0da WLro Py - ~- 6
Unhil W nave eno - &éded “2% TRrG PO S S0 bk

Yl VS now M o remove.
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Method #2: Add the Opposite

Example #3: (5x z 4) The opposite of 2x + 1) i SF -2x - 1) \
a:t l\j

5xy"i)

Remove brackets and add the opposite

@/% \-‘;Lj(:\) Collect like terms

——— —_—

R 0+ ?D \ Combine like terms

Example #4: (3x? + 4x - 2) - (2x* 46X + 2)

= |
The opposite of (2x2 + 6x + 2) is + (-Ax " ~lox 'a)

e ( _;_r-*‘.».
[%‘DC :\:%{L‘\x@*. ﬁar_ "" lo - ‘i‘""’ Remove brackets and add the opposite

A X Hx - loxr - A - Collect like terms
> % - 2x” +X , ,
@3/—«\3" v’(m ¢-a-a -u)
- X =Y Combine like terms
Fostest.

Method #3: Subtracting Using Integer Properties (“paper an pencil method”)
Warm Up: Subtract, (gtve studentS> 2mins...vaen op ower ansv
a)8-7 b)-3-5 c) 6 — (-4) d)-2 — (-5)

. I L+Y -
= + | : 1o a*‘5_+5

Example Subtract using properties of integers. .
Tre neacchioe a'pp\kﬂb m

2 2 4 4x) YO euery rtve 2 4 2 ¥
a) (3x°-2x)E(x X) \rmdnim “ b)(-Ba*+3a-7)-(-2a°-a+h)

229y —x*-Hax oo ts - %Q D a- 1E (a(J) Cr\>-é':3\)
Bt ax - 5tk 53 1A [T AT
S = M T A

i‘ - - = . ¥ ._' < I-_.:':-f] |

: Required questions Exira practice  Extension
AMaeuirile
[[Hl@mw@ﬂ? Ik’b 1, 20, 3, 4,0, Tabed, 9,10,  2b, Tef, 8, 14, 15, 25
11, 12, 13, 16, 19, 21, 22, 17, 18, 20, 23bcd
ASSIGNMENT #:2 23a

Section 4.2 pg 123 - 126
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