Section A-3
Polynomial and Rational Expressions

Objectives

1. Recognize Special Products
2. Factor Polynomials

3. Simplify Rational Expressions

Monomial: The product of a number and a variable raised to a nonnegative integer power.
Thus a monomial is of the form

axk

where a is called the coefficient and k is called the degree.
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We can add and subtract monomials that are like terms.
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Binomial: The sum or difference of two monomials having different degrees.

Trinomial: The sum or difference of three monomials having different degrees.
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A polynomial in one variable is an algebraic expression of the form:

ApX™ + ap X"+ agx + ag

where a,,, a,,_1, ..., @1, Qg are the coefficients of the polynomial, n > 0 is an integer, an x is a
variable.

a, is the leading coefficient and n is the degree.
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Adding and Subtracting Polynomials

Example: Add 2x* + 5x3 and 4x3 — 10x2.
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Example: (3y°+ 12y3 +6) + (9y* + 10y3 — 7)
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Example: (7x — 6) — (7x7 + 5x* + 17)
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Multiplying Polynomials
Example: Multiply 2(x? + 6x — 1).
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Example: Multiply 5y(y? — 6y).
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Example: Multiply (x + 2)(x + 3).
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Example: Multiply (2x? — 7)(4x + 1).
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Example: Multiply (5x — 7)(x% + 3x — 1).
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Factoring

What does it mean to factor a number? ~ Wrik as Hhe product of Factors,

10= 25
12=2'2-3 or 4-3
20= 2:2-5 or 2.10 o 4.5 etc.

Factoring Polynomials

® Factor out the greatest common factor (GCF)
® Factor trinomials

® Factor a difference of squares

e Factor by grouping

Factoring Polynomials (GCF)

Example: Factor 6x + 2.
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Example: Factor 3x2 + 9x.
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Example: Factor 20x> — 30x.
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Example: Factor 5(3x —7) + x(3x — 7).
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Factoring by Grouping

Example: x3 + 3x2 + 2x + 6.

3
X+3xL+2x+lo
L —J [ _J

= X’.(xa- 3) +2_(x+@

. (e 2)

Example: Factor x3 + 2x2 —
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Example: Factorx® + 3x2 + x + 3.
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Factoring Polynomials: Trinomials

Example: Factor x? + 7x + 12.
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Example: Factor x? + 2x — 8.
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Example: Factor 3x2 + 6x — 9.
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Example: Factor 6x2 + 11x — 7.
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Example: Factor 3x? — 10x — 25.
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Factoring a Difference of Squares

x2—y?=(x+y)(x—-y)

Example: x? — 25

=g - (,;sy(x-s)

Example: 9 — 16y2

-1 1}3 = (3%‘1}\) (3—41)

Example: x* — 25.

X-a5: (x) -5 - (xﬁs) (x*- 5)



