


POLYNOMIAL

Polynomial comes from @- (meaning "many") and -

nomial (in this case meaning "term") ... so it says "many terms”.

A polynomial can have:

constants (like 3, -20, or ¥2)

variables (like x and y)

exponents (like the 21n y), but only 0, 1, 2, 3, ... ete are allowed

that can be combined using addition, subtraction,
multiplication and division ...

... except ...
... not division by a variable (so something like 2/x is right out).

So: A polynomial can have constants, variables and
exponents, but never division by a variable.
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'h;i:mlynnmial is a function of the form
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are real numbers and n is a nonnegative integer.

The domain of a polynemial function is the set of
—— real numbers
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® A polynomial Ls an expression made with conStants,
variables and exponents, which are combined uslng
addition, substraction and mutiplication but net
division,

@ 1he exponents can only be 0,1,2,3.... €xo.

® A poly Aomial conmnot have bnflnite nmber of teus,

exponents: 0.12,...
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! e
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= a— Polynomials and Polynomial Functions
Definitions

Term: a number or a product of a number and variables raised
to a power.
g 3, 5x°, —2x, 9x°y

Coefficient: the numerical factor of each term.
sx*. =2 9x2y

Constant: the term without a variable.
39 _ 6, 5, 32

Polynomial: a finite sum of terms of the form ax", where ais a
real number and nis a whole number.

—15x> +2x> -5 21y° =7y =2y’ +6y
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= Polynomials and Polynomial Functions

Definitions

Monomial: a polynomial with exactly one term.

ax>, 11, 2x*,  —9m, 9x2y

Binomial: a polynomial with exactly two terms.

x—8, r-3, 5x°+2x, —2x+9x2y

Trinomial: a polynomial with exactly three terms.

x*+x-8, r+3r-3, 5x*+2x-7



oca wulary

Monormial: & number, a variabl e or the product of 2
rurmber atd ore ar micke variables,

Polvnommial: & monomial or a sum of monornial s,

Binormial: & pdyrnomial with exactly bwo terms.

Tinomial: A polynormial with exactly three terms.

Coeflident: A rumerical factor ina term of an algetraic
EXrEs Sion,




Vocabulary

« Monomials - a number, a variable, or a product of a
number and one or more variables. 4x, 20x>yw?, -3,
a’b?, and 3yz are all monomials.

 Polynomials — one or more monomials added or
subtracted

e 4x + 6x2, 20xy - 4, and 3a” - 5a + 4 are all polynomials.



P Polynomials and Polynomial Functions

Definitions

The Degree of a Term with one variable is the exponent on
the variable.
S5x° =2, 2x"=>4, -9m= 1

The Degree of a Term with more than one variable is
the sum of the exponents on the variables.

—7x2y —> 3, 236'4);2 =6, -9mr’z' = 10

The Degree of a Polynomial is the greatest degree of
the terms of the polynomial variables.

2x° =3x+7=3, 22Xy +5x’y' —-6x= 6



#. Polynomials and Polynomial Functions

Practice Problems

Identify the degrees of each term and the degree of the
polynomial.

53 —4x% +5x 4a°b* + 3a3b° — 9b* + 4
3 2 1 6 8 3 0
3 8

4x°y* + 5x*y® — 6x3y3 + 2xy
0 10 6 2
10



L7 Polynomials and Polynomial Functions
Practice Problems

Evaluate each polynomial function
f(=1)  flx)=3x"-10
3(-1) =10 = 3.1-10 = 3-10 = -7

gB)  &(y)=6y"+11y-20
6(3)"+11(3)-20 = 6-9+33-20 =
54+33-20 = 87-20 = 67



Adding Polynomials

Some people prefer to add polynomials by stacking them.
If you choose to do this, be sure to line up the like terms!

(x2+3x+ 1)
+ (4x2 +5)

5x2+3x+6

(x?+3x+ 1) + (4x% +5)

Stack and add these polynomials: (2a%+3ab+4b?) + (7a2+ab+-2b?)
(2a% + 3ab + 4b?)

+ (7a% + ab + -2b?)

9a’ + 4ab + 2b?

(2a%2+3ab+4b?) + (7a2+ab+-2b?)




®=a Polynomials and Polynomial Functions

Multiplication

Multiplying Monomials by Monomials

Examples:

10x-9x= 90x*



®=Fa Polynomials and Polynomial Functions

Multiplication

Multiplying Monomials by Polynomials

Examples:

4x(x2 +4x+3) — 4x*+16x* +12x

8;\5(7x4 +1) — 56x° +8x



B=# Polynomials and Polynomial Functions
Multiplication
Multiplying Two Polynomials

Examples:
(x+5)(x* +10x—3) =x"+10x’Bx+5x"+50x—15
x’+15x*+47x-15

(4% +x+5)(3x—4) =
12x° —16x"+3x"—4x +15x —20 =
12x° =13x* +11x —20



B_F ‘Multiplying Polynomials
- Special Products
Multiplying Two Binomials using FOIL

First terms == Quter terms == Inner terms == Last terms

(x+3)(x+4) = x"+4x +3x +12 =
x°+7x+12
(x+7)(x—4): x°—4x +7x —28 =

x> +3x =28



ultiplying Polynomials
Special Products

Multiplying Two Binomials using FOIL

First terms == Quter terms == Inner terms == Last terms

(25 +3)(y—4)=2y"-8y*+3y —12 =
2y°—8y°+3y —12

(y2 +4)2 = (y2 +4)(y2 +4) =

vy +4y°+4y° +16 = y*+8y% +16



B Multiplying Polynomials

Special Products

Squaring Binomials
(a+b)2 =a’+2ab+b’
(a —b)2 =a’—-2ab+b’
(4x— 5)2 =16x" +2(—20x) +25 =
16x* —40x+25
(—3x-6)" =9x?+2(18x)+36 =
9x” +36x + 36



L3 Multiplying Polynomials
] Special Products

Multiplying the Sum and Difference of Two Binomials
(a+b)(a-b)=a’—b’

(x+9)(x—9)=x>—9x+9x —81= x> -8l

(3x+5)(3x—5) = 9x"—15x +15x—25=9x" - 25

(x+8)(x-8)= x" —64

(S5x+13)(5x-13)= 25x" —169



' Multiplying Polynomials
Special Products

Dividing by a Monomial

athb a b
=—+— wherec#0

C c C
21x" 495 - 12x" B
3x°

21x°  9x®  12x*
R T
3x 3x g b a

Tx> +3x° —4x



B2 Polynomials and Polynomial Functions
| Multiplication

Multiplying Two Polynomials
Examples:

(x+3)(2x2 —5x+4) =
2x=5x"+4x+6x"—15x +12 =

2x +x* =11x +12



B=#  Polynomials and Polynomial Functions
Multiplication

Multiplying Two Polynomials
Examples:

(x—3y+2)2 =
(x—3y+2)(x—3y+2)=
x°=3xy +2x —3xy +9y”> -6y +2x -6y +4 =

x? —6xy +4x +9y” —12y +4
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\ Algebraic long division

Divide 2o* ¢ 35" - e LBy e 2
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Replace the middle term with our working
numbers.
x2 — ﬁ — 63
x2 - 9x + 7x — 63

Group the terms.
(x2 —9x) (+ 7x — 63)
Factor out the GCF
X(x—9)+7(x —9)
The parentheses are the same! Weeedoggie!
(x +7)(x—9)




THANK YOU



