Mr. Simonds” MTH 65

Key Concepts: Polynomials
Definitions, Addition and Subtraction, Multiplication

ﬁefinitions \

A Polynomial Term is a constant, or a product of variables raised to whole number
powers, or a product of a constant and variables raised to whole number powers.

The constant factor of a polynomial term is called the coefficient of the term.

The sum of the exponents on the variable factors is called the degree of the term.
A constant term has degree 0.

A single polynomial term or the sum of two or more polynomial terms is called a
polynomial.

A polynomial with one term is called a monomial. A polynomial with two terms is
de a binomial. A polynomial with three terms is called a frinomial.

Example
List the terms of the polynomial —4* y7 + x* — x1% — 71+ 9. Also, state the coefficient and
degree of each term. 4 (—W")

Term _ }cl;-’ x Y —K# x| 7? 7

Coefficient "'Lf { -\ — ‘7 i

Degree 7 'T' _3 f O

.-73 "5 ,J'm...--l-wﬂ _'X‘HL _1?'
9 15 A Conshad fern
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Addition and Subtraction of Palynomials

Distribute the subtraction sign (if subtracting), Remove parentheses regardless,

1
2. Combine the like terms. Like terms have the same variable factors (including exponents).

L. L
..X x
Examples
Find each sum or difference.
fricamial binemint
(327 + Tx=2)+ (52" - Tx)

(37:‘4-17:—2.) +(-vxt-tx) = It
=l _sxt) +(x-1) -4

- =Ax* $0x L

= —axt X &

‘le +2""_?}—(3.\'1_9_\-+2] ~
2 .

( xct +-dx ~7)- (3 qx+ = Vs dye =7 =3 +9x
= (Fx-5c) + (x4 t) £CT)

TxEy (Ix—9 =

-—
—
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Find (3::4 —Ip* LARG 3]—(—::“ -2n' —4n+2)

(3,\“-::.\’44-‘4-1.} —(—n’ '-1?" ~\fn -f/"ff) -
= At el ] e

= 3at e # 0

(Multiplying Polynomials \
1. Use the distributive property of multiplication to eliminate all grouping symbols,
2. Simplify each polynomial term.

3. Combine the like terms.

\. J

Examples
Find each product.

4x° (-3,1'3 — 44X +9x+ ll]
L/ n ) _dVibx -I—|l)
Yo (357 - ¥ +4
= (ix)(3x3) ~(#) (¥xS) + (L{xl) (%) 4'(""‘1) ()
LG —(#6xY) + (0 e ()X
— T KT R T
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4 (2-v +11v—-T)
- y | 3 2
ot (- vy ) ==Fr- Y vi-¥{velly

B ('fuﬁ-—‘}‘fuJ 4ROV

-4
Jc.l,rL-J}:J Jt.jl'l."«- a{‘é:f (

re, on
(ot tevt .,Jluw‘”-*- T oNE

Multiply the polynomials 7x + 3 and x* — S+ 2.

(72+2) (cE-SxtL)
—_— ( 0 1"‘3) L‘K ] e (?}\1—3)(5'}()4_ (7?({__3) (7-')_
= (7 (x V+G)&Y ~ ()6 - @)+ (o (v ) H)

- Ix’ + 3xT -—35)( — X Hfx +—é

e

= 7x® X+ -x+6

Multiply the polynomials 6 — x and 2x x—2.
) P
( G '-\() ()uz

—L)—(J«x—ﬁ-)c qr —axi X THAx
= "‘:;)-x -!'f_’?:x «-‘(}( -




Cx?

14

tryt
S-)( LY Mr, Simonds’ MTH 65

Cye3 rf“t}/ Fixy© 41y

Multiply the pelynomials 25+ 21 and 3x — '+ 5.

(.'lx -I-l,.] (3?( "}-ﬁ') - C’Ck‘lkb Hox 4——6)(; -JJ"HU;

= bxt Yy -~y #Hox Oy

Multiply the polynomials 2 — 1 and —33* + Ty —§.

('2 (331'+7J_ -§) = _63 4—!‘{; -1(,4-35 _"Ig‘z-f-??
- ,33 _‘331.4,_).)_8 —16
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Find the product (6.1 + x — 4)(—.\"’ -x+7).
((\c"+x— ) -x" -x +7)
- L - +Yx —L¥
B -Ck,{*cxj*,ﬂwuf}c v &Y

23
= it Tt AP

@d”_& fort of chece

G-+ =@)()
(ot x=] L ) =(U_
Jal Einnd: —C-7 +HE HI-27 =56 -1l

= 6\
- &

‘—=c$'_;./“"

Find and simplify the volume and surface area of a cube if the height of the cube is twice the width
and the length is 2 more than the width. Use the variable w for the width.

V= Quh
j: L:Q :('“4.;),“-_?”,]
A - (w-l"l’\ Aw
_Q:-b':? = qu_’."{ub
i '\7
2T 21 ATC 5 e

———

St = 5. ) +2-u() + 2'3“:_‘”
_ qom qn 4 Qe W

II
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F O | L
{a+b)lc+d)=ac+ad+bc+bd

0 f"]Ok d ] ac First terms
0 h)c +® ad Outside terms
(a d) be Inside terms

(a +®{ ¢ +@ bd Last terms

Examples
Use FOIL to expand each binomial product and, of course, simplify the result.

L
(x+ T} x-2) F Y —‘:

(Xf"ﬂ ()g-z_..) e (X](}q 1—(X)("1-) +(N(x) + ('7](-2—)
= x¥ =yt Il
= %" +Sx T
(y—9)(y+11) F o T
(y - 1] (;+r|) = (g + Gl ¢ (A0 HNW
=yt Hily -9y -99
= ?L -l'-); "77
(2% =8)(x+3)

(x*-9) (x#2) = %7 +0xt ~9x -2

‘nmomials definitions and arithmetiq« Sections 6 0.317



8P ol

Mr. Simonds’ MTH 65

e
£ it | 2dmi
e AP o . &
(B )Ee-g)s TR
B = tv-Feryt-i
R 4
L 3 e
= F4¢ ;_'ékﬁe_

("

conjugates. Likewise 1* — x* and 1 + x* are conjugates.

Let's use FOIL to multiply the conjugate pair ¢ + » and  — b to see what's so darn
\special about this pair of binomials.

e binomials ¢ + 5 and g — b are called conjugates. For example, v — 2 and v+ 2 are \

[N
Co+h) (a--ﬁ) = a~—ab+ab ¢
Examples " Sl S

Use the special product for conjugates to find each of the following.

(x+2)(x-2)

(}H- 2) (x-1)

"

S
|
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Q: So what's up with exponents not distributing over addition and subtraction? Like, why

doesn't (a + bY =a* + b*?

A: Ummmm._.. . ‘cuz it doesn't.

Examples
Find each of the following.
— o0 T &L
(a+ .-'*r}: = —‘:--...._._.
C”"’)Z\ = (ovf‘)C“’fb) (aev) =7 "=Y9¢

L -
- aL *ﬁh +a_b +-$ 37-*;"1" ~ c’-f-(c =¢S5

1
= & 4kl b (3.}-:{)1 :f‘-?L-f"f"

(a-b)
(«-8" = Ca-bl(c)
= ak ,.5_5 — mb 4‘.'4"7—

s a" -—J"-"F‘L

(4x+5y)

(L{)H_ga)l = (‘h(-l—S'J) (‘fo}}
= [hx* #20%y +1 Oxy A5y -

= fhxt rtoxg T
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(e-4/ (e-)(¢-t)

(r-4)
(e-4) = (£ 4)(£-4)(4)
= (e-4) [ &5 -yt -t #e]
= @-4) (-84 +0)

= of? = RRT el = FEE-CY
o é;_()_-ét”#ﬁ‘rf' —¢f

'2.\'“' - 3x+ 5]1

(e ippe)tn (et -apasiian® T a8/

= ?kﬂ Cx? Hox =k AT ATX
FOx T 5 Xx +L5

= Ixt-nx’w 9t =30 +LT
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