Math 1300 Section 3.1 Notes
Polynomials
A polynomialis an expression made up of terms called monomials.

A monomialis an expression made up of one real-number caaitiand (at least) one variable to some
whole-number power.

Examples are 30 X7 XY

A polynomial made up of two monomials added toubtsacted from each other is called a binomial

Examples: 8y + 62 2x — 8¢; 4abc? —ab®.
A polynomial made up of three monomials added tsutntracted from each other is called a trinomial
Examples:  dbc’—ab®+ 5 ; 3¢ + N — 6.

(Generally we do not name polynomials with founmre terms.)

Usually, polynomials that use only one variableargten with the highest exponent first and then i
descending order of exponenf§x) = aX" + a1 X" + ... +aiX + ag

Thedegree of a monomial is the sum of the powers of the variables. Dousatthe coefficient when
determining the degree.

Examples: & -6y 2xyz 16

Degree?

Thedegree of a polynomial is determined by the degrees of the monomialed fie degree of each
monomial (each term), the highest degree is theegegf the polynomial.

Example:  5x2 +4x+10; the degree is 2.

x%y® +4xy® +6y’; the degree is 9.
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A zero-degre@olynomial is just a number without a variables¢atalled a constant Example: 9.
A first-degreepolynomial is a lineafunction. Examples: »+ 3; —X-5.

A second-degrepolynomial is called a quadrafienction. Example:  x* + 2x— 1.
A third-degreepolynomial is called a cubitinction. Example: x°+ 5¢ + 4

The leading ternof a polynomial is the monomial with the largespenent or of the highest degree.
Examples:  5x% +10x* +1; the leading term is8.

4x%y3 - 6xy®; the leading termis xg°.

The leading coefficientf a polynomial is the coefficient of the monomaath the largest exponent or of
the highest degree.

Examples:  5x° +10x* +1; the leading coefficient is 5.
4x?y® - 6xy®; the leading coefficient is -6.

Like termsare two monomials that are the same, or diffey bgltheir numerical coefficients.
Examples: & and -5¢ 3¢y and -Xy? 2¢ and x*

Like or unlike?

In the following examples, is each expression a polynomial? If yes: what isthe degree of the
polynomial, what type of polynomial isit (monomial, binomial, trinomial, or none of these), what is
the leading coefficient, and what isthe constant term?

1) ¥ - X+1
2) T _23+9
2 3
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3) 10x 2 +4x1+5

4) 3a°b* — 22%°

5) -a’ + 2a°° + b° — F%b*

6) VX +xX*-5

7) x—2¢

8) 30~ 2y - 3/°

Thedomain of a polynomial function is ¢e, «). Any real number can be put into the functioplace of
the variable.

To evaluate the polynomial functidfx) = a.x" + a,.X™* + ... +ax + & at a numbex = b (or to evaluate
f(b)), take the numbdy and place it in the function everywherexasppears in the original function.
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Examples:

Evaluatef(x) = 3x + 7 atx = 3.

f(3)=3(13)+7 Put (3) everywhere there’sxan the original function.
f3)=9+7 Simplify
f(3) = 16 Answer

Given the functiori(x) = 2¢ — % + 5, findf(-2).

f(-2) = 2(-2f - 7(-2f+5  Replace all thg's with (-2)’s.

f(-2) =2(-8) - 7(4) + 5 Simplify
f(-2) =-16-28+5 Simplify more
f(-2) = -39 Answer

Evaluatef(1) if f(x) = 19.
f(1) = 19 Replace al's with (1). This is the answer; there arex®in
the original equation.

Example 11: Evaluate X — 2¢ atx = 2.

Example 12: Givenf(x) = 2x + 3, findf(0).

Example 13: Evaluatef(2) iff(x) =3+ 1.

Example14: If f(x)=x>-2x2 +5x+4, find f(-1).



