COLLEGE PREP ~ SECTION 5.1 /5.2 Adding, Subtracting, and Multiplying Polynomials

By the end of the lesson, you will be able to:

- Define the terms Polynomial and Monomial, and
determine the degree of a monomial & polynomial.

- Simplify Polynomials by combining like terms.

- Evaluate Polynomial functions.

- Add, Subtract and Multiply Monomials, Polynomials
and special functions.
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TERMS DEFINITION EXAMPLES
Monomial | The product of a constantand a variable raised to a nonnegative integer powerin 3Ixcy

the form ax®, where a is a constant, x is a variable, and k = 0is an integer. The 4z

e . . . -

constanta is called the coefficient of the monomial. =
Degreeof a | Is equivalent to the exponent k in the monomial. If there is more than one 4xiyiz
Monomial | variable in the monomial, the degree is equal to the sum of the exponents. The degree is equal

(Example: inx™y", the degreeis m +n.) to2+3+1=6

The degree of aconstant value is 0, and the number0 has no degree,
Polynomial | Apolynomial is a monomial or the sum of monomials. bx—y+3z+5
Degree of a | The highestdegree of all the terms of the polynomial. “yi—xy+6

5 “

Polynomial Degree is 4
Binomial A polynomial with two monomials that are not like terms, X =2
Trinomial | Apolynomial with three monomials that are not like terms. 3xcy—2xy +1




*
exX“y°z

The degree is equal
to2+3+1=6

6x —y+3z+5

| E—
Xy —xy+6

Degree 1S 4.

X — 2

3x=y = 2xy + xy*
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EXAMPLES: |dentify whether or not the expression is a polynomial. Identify
the type of polynomial, the degree of the polynomial, and if it's a monomial,
identify what its coefficient is.

A) 2x* Mno l’hiuﬂ B) 7a’—4a‘+6a—2
D~ 4 Tolynomiod
Coekf- 2. DR

C) 2m*n*—mn> +4mn* D) 8 Mn\wmiaﬂ
“Trinomiafl D: 0

DS Coeff- G

E) 1-3)(1 F) 5a3— 643 + 4
S K ok
Nt a ﬂl|3numitﬁ '\lbjr o ?olg no™
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SIMPLIFYING POLYNOMIALS ~ ADDITION & SUBTRACTION
To add (or subtract) polynomials, we combine the coefficients of
like terms. The variables and exponents themselves do not change!

Horizontal Addition: Rearrange like terms so they are side by side,
then combine.

G) Simplify: (=5x°4+6x%+2x —7)+ (3x% +4x + 1)

= “‘5}(.3 +3x 3 bloxZ 42xt4x ~F+1

:{‘2x3+6>@+ﬁ;x-—*(p}
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Vertical Addition: Line like terms up into columns, and add
the coefficients in the columns of like terms.

H) Simplify:  (5x%y —3xy + 12xv4) + (x°y + 12xy — 5xy*)
X"y +yy —Sxy?




COULEGE PREPF ~ SECTION 5.1 f 5.2 Adding, Subtracting, and Multiplying Polynomials

Subtraction: Either the horizontal or vertical method works here
as well. The difference here is that to add, you must change the
sign of every term of the second polynomial (essentially you are
multiplying everything by -1). @

) (6z° + 2z% —15)

Simplify: Z(=32°+9z°—z+1)
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MULTIPLYING POLYNOMIALS: Several methods are
used depending on the type of polynomials we have.

Multiplying monomials and polynomials: Use the
distributive property.

AN

) Simplify:  2x*(x*+3x+5)

= 2o x® 4 2% 3x +2x2S
- 4
| 2ZX T4+ (% 3 +(0x>
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Multiplying 2 binomials: Use distribution (sometimes
called FOIL).
K) Simplify: (2y = 3)(§y +6)
2
= le 4'2\1-/1‘5\3 -1y

t-il[)\'jz-—g\ﬂ — g l
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Multiplying 2 polynomials: Use repeated use of the
distributive property.
L) Simplify: (2@}

= 72x 3-!-252—2;( +§2+f9x —3

- g

(

3
2x 7 4 12X % (3 -3
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Multiplying Special Products: Certain products end up
following specific patterns every time. The following are special
product formulas that make it easy to find a product quickly.

DIFFERENCE OF TWO SQUARES:

(A—B)(A+ B) = A* — B?

(2x +5)(2x = 5) 2_;{1 -)D'/']-/LB{-Q.G
= [4x ™25

M)

]
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SQUARES OF BINOMIALS , or PERFECT SQUARE BINOMIALS:

(A+B)?> = A2+ 2AB+B? .4 (A—B)*=A*—-2AB + B*

N (48 =(nE)(ntE) o) (72-2)*= (‘-‘r%-j)(?}‘;_,;)
Y'] FYn &N +H6Y

_mn@ - 492% -1 2 +14

we USed tin
61' Mw)

o
S
formula,
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POLYNOMIAL FUNCTIONS:A function whose rule is a
polynomial. (Example: f(x) =3x%—2x*+6x+1 )

ADDING, SUBTRACTING, &MULTIPLYING POLYNOMIAL
FUNCTIONS:

If f and ¢ arefunctions, then

(f +9)x)=f(x) + 0(x)

(f —)x)=[(x)—u(x)

(f - 9)(x) = f(x) - 9(x)

o
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EXAMPLES: let f(x)=2x?+4+x—3 and g(x) = —x*—2x+1
L

) (F+ ) =@x ) E ()2 w)
%(ﬂ\fﬁ&h = X?-_;x _2

Q) (f - ) = (@ x*+ x.-%j o)
= Tpx -4 x 242x- |\
(Fg)r) = Hx™> +or -4 )

*R) TF9R) = ra)2)= T -1
£(2)= 2D42-3 % &)= -( =uU+\
= ¥ 423 = -A-4 4| W
P(’L} =} ,j(" =-3}

*Note: When evaluateing functions at a specific value of x, evaluate each
function at that point FIRST, then combine.
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S) Let f(x)=3x* and g(x)=x*—-2x+1

find: (f - 9)(x) = Bx> Xz—’lxa-l)
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APPLICATIONS: The Profit Function.
Profit is defined as total revenue minus total cost. The profit
function of a company is shown as P(x) = R(x) — C(x)

Example: If a company sells sunglasses for $20, the revenue
functionis R(x) = 20x . If the company’s variable cost is $8
per pair of sunglasses and fixed costs are $1000 per week, the
cost functionis C(x) = 8x + 1000

a) Find the profit function P(x) = K(x)}- t(”q
= 70X -—(?'ﬁ""lmﬂ
-gx —(00D

[E___;IJ_M_J 22-100)

b) Determine and interpret E’X()/EE}) ?(%qﬁ o0 O
PO1S6)= |2(350)~100d L
= 0001000 =§WO



P390\ = oo

£ | s 750 Swnglesacs, m
’Pm:ai-l' w i 'ﬂ-bjim‘ 7
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Homework:

Pg 364: #13-33 odds, 37, 39, 45, 47, 53, 55,
57,61, 65,69, 75,81, 85

P4 ?;?j\r (assi ghedon Deo 5/ F? )
cw:




