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Math-1110 5.1 Notes

1. Terms - the building blocks
e Think of terms as the “words” that make up math expressions.

e Aterm can be: 5\ ja/Q%Q BYCUS& Q%Pf%fm
e Anumber (like 7 or 13) Y TY
DA 5 5L7l/wt O na 9’“@6

e Avariable (like x ory)

e Anumber and variable multiplied together (like 4w’ or 3x) ?D;&{HQ Q QMQ f(%
e Aproduct of several variables (like x*y®)
of  tue vanhbles.
2. Monomials — multiplication only OV\OL/ O CWMV\%S

e A monomialis a special kind of term. It’s made only by multiplying numbers and variables—no
variables in the denominator.
2 6 2 (\CLQjD"
. Examples: x*y°, 4w?, 13 > enetu
° x Not a monomial: ecause of the variable in the denominator)

> we punpt e NYadkive Pouwex$-

3. Degree —the “power level” of a monomial

e The degree of a monomialis the sum of the exponents on its variables.

e 4w’ degree 2 %?) aé 27/

o xy®>degree 8 (2+6=28)

e Aconstant like 13 has degree 0 C\(LD(\TQ‘(‘O (@«/\%{Q\,\% in(@_Q — Zhw D%\Vov@%

e Theterm Ois a special case: it has no degree

Quick Recap DQ Q.QQ Jart{a -
e Term = a single piece of an expression “QE&
e Monomial = a term with multiplication only (no division by variables) = ?) '\— Q * D\
e Degree = add up the exponents to measure its “power” =\ '\

4. Coefficients =
e Inthe term 4w?, the number 4 is called the coefficient. (o Q"Y&‘ O% 7 X lg 7
e Acoefficient is the number in front of the variable(s). COQ%(’ R B% g .
e Ifthetermisjust a constant (like 7), the coefficient is simply that number. \% ?

5. Polynomials &W.ﬁ* 0{: ‘X{zjé W\& l
e Apolynomialis either:
e Asingle monomial, or
e A sum of monomials
e Examples of polynomials: 3x° + 5x - 7,y - 4y, 8
Special names: b
e A polynomialwith two terms is a binomial.
e A polynomial with three terms is a trinomial.
e Any polynomial with more than 3 terms is a polynomial with no special name



Degree and Coefficients

The leading term of a polynomial is the term of highest degree. Its coefficient is called the leading
coefficient. The degree of a polynomial is the same as the degree of its leading term.

We generally arrange polynomials in one variable so that the exponents decrease from left to right. This
is called descending order. A polynomial with exponents increasing from left to right is written in
ascending order.

Example: Write the polynomial in descending order. Then, identify the leading term, leading coefficient
and degree of the polynomial.

5x° — 7x + 9x* — 6x3 + 10

Polynomialin descending order EXS '\’q%q "‘A'Zg —731 ;\;'] O
Leading term 5%5

Leading Coefficient 5

Degree ‘;

Example: Write the polynomial in descending order. Then, identify the leading term, leading coefficient
and degree of the polynomial.

S5x*y + 11x2y* — 2x3 + xy

2 Y >
Polynomial in descending order ‘r\‘l LK\JM 4+ bX L,:\"‘lx —(—Xﬁ

24
Leading term I!’)/ Lé,]

Leading Coefficient | |

Degree Z)

Example: Write the coefficient of each term of the polynomial

First term coefficient H
Second term coefficient — g;”;

Third term coefficient Q

4x* — 6x3 + 8x



Example: Determine the degree of each term of the polynomial
9x3y* — 5x*y® + 6y?
Degree of first term \7

Degree of second term ,l O

Degree of third term 9\

Classify the Polynomial by the number of terms

1. 9x* J
2. 2x+5 @\

3. x2—-3x+1 ?)

4. 4x3+2x*—x+6 l/\

Polynomial Functions

A polynomial of degree 0 or 1 is called linear. A polynomialin one variable is said to be quadratic if it is
of degree 2, cubic if it is of degree 3, and quartic if it is of degree 4.

A polynomial function is a function in which ordered pairs are determined by evaluating a polynomial.
For example, the function P given by P(x) = 3x® — 4x + 6 is a polynomial function.

Example: Evaluate the polynomial function for f(—1) and f(0)

fx)=—x3+8x2—-2x+7

FED =) 5 e ary 7 = -1+ 8424 =14
floy=— o &—g@zy 2(03 A7 =T

Example: Evaluate the polynomial function for P(4) and P(0)

P(x) = 4x*>—12x+5

PCO= 40y aoltd+s = Q)

Py = Uy —1nly+5 = 5



Adding Polynomials
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When two terms have the same variable(s) raised to the same power(s), they are similar, or like, terms

and can be “combined.”

The sum of two polynomials can be found by writing a plus sign between them and then combining like

terms.

o N amLQeg ha\ e
dw\@

d‘lgrm

Example: Combine like terms

a. 12x+7—-7x+7x3—6x—6

j'ﬂ-g T 129 1% — by 1= C
) —

=T =5 &

b. 12v%t + 7t? — 36v%t — 9t?
to )

29°L —ape 4t —qeT

= —qu Wk — i

Example: Add

a. (=7x*+x%—5x) + (=5x*+ 6x2 —9)

2 2
~Tot 4 o —Bx — 5oL b =9
o ) —

— 9\ o
- ’:I?LLL%% A A AOY Ty
S N N

Qo 4 — 5 =9

-_— ——

P
==2%" =02y 4247 AL~

b. (x*+3x—7xy—9)+ (-3x%2—x+2y*+7)

N 3=ty ~9 3%2ﬁ+f_§gﬂ

L2 T é)vztj Arax~>t —

) .




c. (13s%d —3sd? + 2sd) + (—10s2d — 6sd? + 8sd)

p \327d — %%&+ax& ~\0%5\ +

624 + 8 2

— ] L7=° —J

= DL ~wBL —324 —6ad” 284+ € 24
|

) )

2 2
= 324 -9 24 +lo2d
d. 382+ 13a—9)+ (6a®*—3a+6)+ (a*—7a—7)

QL
= e +30. —\O

Opposites and Subtraction

e If the sum of two polynomials is 0, the polynomials are opposites, or additive inverses, of each
other.

e Toform the opposite of a polynomial, we can think of distributing the “~” sign, or multiplying each
term of the polynomial by -1, and removing the parentheses.

e The opposite of a polynomial P can be written as —P or, equivalently, by replacing each term with
its opposite.

e To subtract a polynomial, we add its opposite.

Example: Write two expressions, one with parentheses and one without, for the opposite of the given

polynomial. 5x* + 2x% —9x — 1

Y

a. Write the expression with parentheses for the opposite of the polynomial.
PR
07 2y —qa-

Y P
— (5% 2% —qQux —|
b. Write the expression without parentheses for the opposite of the polynomial

— 5o — 2 Qo A



Example: Subtract the polynomials

a. (7Tvi+7v+9)— (92 +9v—2)

T 94 q — Q9 — a0 o
— J —J L

S VNN NS I IS PN
—_ L

= =3V —an + 1)

b. (ba—5b+c¢)—(2z+2b—7c)

6a.—=Sb+ C -2 2L 4AC
| DD S Y Y W Y SN B —

= b4 ~5h —2b 4 Cx7C - 22

=60.—1b +&¢ —9 %2

c. (4x? + 10xy —3y?) — (7x% — 8xy + 11y?)

= Yo atoay —39° 1+ Sy —11y*

—

=350 ARy —uy>

Example: Perform the indicated operations

a. (7x2+4+6)— (4x? + 1) + (x? + 4x)

2
= 10X E —Ux oy aoig

Ho gy %

b. 3r2=3r)—Br—-5)+ (7r? -9)
P2 o
= DY g =9

-—
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c. x?2—-7x+8)+(5x2-3)—(x?—-7x+8)
= XA R A SR = A T8

— ‘5%2~3

Applications

a. Forarugby club consisting of p people, the number of ways N in which a president, vice president,
and treasurer can be elected can be determined using the following function.

NE)=p'-3p+2p | Cubie  §untien ot P

The rugby club has 23 members. In how many ways can they elect a president, vice president, and
treasurer?

NCas) = 3% -3(23) 4 ‘2@—35 = 24y

b. The amount of horsepower needed to overcome air resistance by a race car traveling v miles per
hour can be approximated by the following polynomial function.

]
h(v) = (;'2353 V2 ] Quadyat'c
How much horsepower does the race car traveling 190 mph need to overcome air resistance?

%\(\@@ = 0354 C[qo\l = 55 horsepower
¥AHO



c. Total profitis defined as total revenue minus total cost. Let the revenue from the sale of x futons
be defined as shown below.
R(x) = 230 x — 0.4x?
Let the cost of producing x futons be defined as shown below.
C(x) = 7000 + 0.9x?
Find the profit from the sale of 110 futons.

=10

Pi) = Ry — 00

o @Box-—awwf> - C’ﬁ)oo + 199 12>

2
= &%DX ﬁOa')_{fZ_rL -—7000 — DAY

= — e A AUROY — 100D

(\7(\\03 - — 13 C\\bﬁ2 A~ o) —Tooo
= aA570
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R Peg @/} XA >EL anmhk Ax = H

oeee (b)) A(x-D < b o Yx+5 > 35

See () QAx+2x 210 ond X-3 <O

B ) X 45 =<6 or % 43z
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