Unit 2: Polynomials

e Guided Notes
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Concept 1: Terms and Definitions of Polynomials

r Word Bank: constant variable leading coefficient polynomial term
monomial binomial trinomial degree operations
standard form degree of a polynomial coefficient like terms
1AL ] QAL \f\\ﬂ\ € is a symbol for a number we don't know yet.

Examples: X Non-Examples:

% \A’AL ot Tad
2.A Ti (Y is a single number or variable, or numbers and variables multiplied together
separated by addition or subtraction.

Examples: ) - "‘\ Non-Examples: T 2
DR s b B
e 2 Bl o TN
/X %
C L Ll
3.A _‘(:_\b\*f\l(\ RIS, | isan expression with constant(s) and/or variable(s) that are combined using
addition, subtraction, multiplication, and whole number exponents.
Examples: 54 L Non-Examples: \/Z _‘—]
A s >‘\
.5 C
X ='ox =+ A - :
Y\ =3 — (/W
4.A (‘f\b ANAANYY \ is a polynomial with one term.
.
Examples: ., & Non-Examples: -
b 2y ¥ 2
, — 1L
| I ~hbx
5A \Ol\ F\ ) N\ % \ is two monomials combined together with addition or subtraction. Itis a
polynomial with two terms.
Examples: " Non-Examples:
'S X+ 2
DR T

= Gy ;
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; '’ { l\ *
f} 6. A \(n (\\U (ﬂ \ 0\ \ is three monomials combined together with addition or subtraction.
Itis a polynomial with three terms.

) : "

Examples: \(\"-_ K,?)( - Non-Examples: 5N

e Tx-%
& A Bl :
Generally when there are more than three terms in a polynomial, we just say that it is a polynomial with

that number of terms. For example if the polynomial has four terms, we would say, “it is a polynomial with
four terms.”

7.The C\{ fof/ of a monomial is the sum of all the exponents on the variables
within that term. -

Examples: »\u X @ Non-Examples G - 1\+ \
) | Zfzg/g

¢ 8. When the monomials W{'lhin a polynomial are organized by degree in descending order, the polynomial

is said to be in _ TN Aol FDem.
) X — 7 v
Examples: ’)).7\//, >§ - L) Non-Examples X _ DY\L +C)
letore 242 2 oy @
oy St 2 it e o

9. The JP Q (P€ LQ Q OL \\/ml» Mic \IS the degree of the highest degree monomial within

that polynom|al

2 Non-Examples: =
) W Y=Y T L

Examples:

10. A C O@H;\ (, f (’/ﬂ’f is the numerical part of a monomial.

Examples: Non-Examples:

C g 2 %
'j A =%

——

e P e _==
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) L 1R oL i =
11. The h UEA \ 1 e L " \( l uf is the numeric part of the monomial with the
highest degree within a polynomial When the polynomial is written in standard form, it is the coefficient of
r the leading term.

- ‘l
Examples: Y\ -5 AT \ Non-Examples: i i | \
o d Wl & S

—

—

NiVa Nt . ; ; .
12. A___ (UNWNTAT | is @ monomial that doesn't include any variables. It is strictly
numeric.
Examples: Non-Examples . —
. S

’) (H : 3 b\ﬁ

13. Two or more terms of a polynomial that have the exact same variables raised to the exact same
exponents in the exact same combinations (once they are simplified) are said to beJ rﬁm 5

Examples: T =l -

p A% \\ |\ Non Examples/\ .

e, 5 ¥ oY
i S j = | s L
& A e &) i
F % ~1 \; - HV\ L\\f\ '% gl )

Within a polynomial we can add together two monomials if they are like terms.
14. Adding or subtracting more than one polynomial together are examples of UP{/(C\ [ \b N (’)

that can be performed on polynomials, or more specifically, the terms (or monomlals) within the
polynomials that are like terms.

Examples: Non-Examples:
Put the following polynomials in standard form:

15, =3 +4x° 16. 4+ 8x - 2x% + 3x 17. 353 =2+ 8x5 — 62
o I v B Z5 | s e z
UW« = (6'& 2 Z\*\ i) | TLT %\ + »f)\*ﬁ-%())( &
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Name each polynomial by degree and number of terms. Identify its' leading coefficient and constant.

i Example: 4x> + 5 2nd degree binomial. LC: 4 C: 5
B3 U™ degree moomial LG5 L0
952 -6+1 I doacee Tl LC:i%0 CF
, \J\Eﬂ €€ Trnomial

-

20, x* -6 Ll;w l,;,keouee Dinomig| LC | C o

21. 9+ 7 - 4x dtq ¢C Jﬂ/ noA | Lh )( Q C{

Remember: integers are the whole numbers and their opposites {...-4, -3, -2,-1,0,1, 2, 3, 4...}

-
22. Pick two integers and write them here: 7 d ~ 2

|0

: 3
a. Add them: 7 - % — L\ b. Subtract them: i] ~J

W) i) = 2 '7 =
c. Multiply them: | _x__ 0 = L d. Divide them: |« 0 = /f’

23. What does it mean that the integers are closed under addition, subtraction, and multiplication?
Wher 43\1 add , uptract, or mutrtip Y ony

TWO ‘”*)Oﬂ&"‘ e ((},Q\)’mf\% oONwer (g
Un ”T{qu

24. What does it mean that the integers are not closed under division? Show an example.

possibie fo dvide two (rteg-ers ond
N O e ﬁ L UnSwerr noet e OGN \(\’H?Cj er.

EX: Y2z
Throughout this unit, try to discover if polynomials are closed under any operations and if so,
which ones.
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Concept 2: Adding Polynomials

5, Add the following:
1.7+9 = W 253 (T -LW 3. —4x2+8x2=h—]\,&“ 4,68 +(-2°) = ’-h\:?

N 1 =
5. (6 -4x? +3x+7)+ (-2 + 82 - Tx+9) = Y rL-\-xL —L\'X HU

Try the following examples with your group, with a partner, or by yourself:
3 L \
B. (=22 +9)+(-Tx+9= X -ZXx 'rZ\’t'Q\
7. (82 ++6)+ (=28 +52+x-4)= ), 7 2 My v L
e =5y % TK

8. (6x) = 2x* +x+3)+(-4x> +8x2 = 5x +6) = 2‘,\/\7 *rkm\L — % J\‘Q\

9. Are polynomials closed under addition? YEHS\ NO
%
Subtracting Polynomials
Subtract the following:
. ¥
16, T=i(=3)= \(J M.2x-(-80= |() X 12.37 - 2= Y
— (22 -8x-3)= f :
13. B2 +2x+7) - (2x* - 8x-3) \ *’\U)« “\()
Try the following examples with your group, with a partner, or by yourself:
3 ok )
14,02 - 42 +90) - (- Tx+5) = "YU Hby -5
2 2 B F e R (5
15. (- 82 +3x+6) = (- 5 + 22 +x-7) = L))\ —10% +2x ¥l
= 9 ;
16.(1F° - 22 +3x+6) - (0P +32 - Tx+2)= =2 -5y +\0% + 4
( o

17. Are polynomials closed under subtraction? YES NO
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Concept 3: Multiplying Polynomials

Multiplying Monomials
“ 5
.

1.7x9=v’3; 2. 2 xx7 =\ 3.3 x4= |2y~ 460 x3°=\@

Multiplying a Monomial and Binomial or Trinomial

5. 8(x’ - 4x) = %X g i L3

t';)

6.4203F° +6x2 -2x+5)= \ 2w + L1

—+
>
5 %
\
1
o
N

Multiplying Binomials
7. @+3)E-9= X t34 Yy -

8.(4x° +4)(3x-2)= |7 \ > _ Q. 2T %’

Multiplying a Binomial and Trinomial
2 2 z
9.0+ DR +Tx-1)= Uy +x -x +\Ix +2Ix -4
i 3 T -
= U 1\ Ay + 0% -
10. 22 +3)02 +3x-4)= ]y T%‘L% -q 7\3 ey S, NS
= 2y vy *"))\l 4y -

Multiplying Trinomials

11, (2 = 5x+4)(3x2 - 2x-2) = 5% 77\ rzoﬁ NYANE %

O

12, (30 =22 +T)(@x +x-3) = '\'ny-“-- Cind = [ 28 B iy

13. Are polynomials closed under multiplication? YES NO
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Concept 4: Dividing Polynomials

& 4th grade Flashback: Long division ‘
e e e
1.656+4 4|50 2. 487+32 232{4% 3.528+24 4| 528
e J_; 4@
Lh | o "II _‘T, f’)
- b B e s
A Y
* — | £
o™ 5 132 L
| Molynomial Long Division
; 4 r20,\’2‘}'4% . +=4x 5. (p3+6p2+p..2)+(p+l) 6_(5b5_b4_15b+6)~(5b—])}
f,‘ﬂ / *_\‘ r‘-:' . ‘_[____\ DL —«-) (r‘_) _1
e — L = e oy T
ol 1 T piise” tlg vk b -1[5pe - 19 YU
(gl F ‘J? i \f:'l(_w)f'\o1
== e r
o B il Y 7 A
i | (/); f\' -\%p *
] S i | op Yof -\0b * %
!i A 5
\ ’l"\(’ i
| e
| 1
| \
| nthetic Division l [5 )
i —20r+ cax 8. (P 6P +p-2)(p+]) 9. (5 -b' - 15b+6)= (5= 1)
_y (Ve 1
=0
S
' 98 L

5 '\3 '\*Tvr\

When can you use synthetic division?

\5-Qegyee ”\\[;\q\ﬂ()m\()\ q Q=\ s

—
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