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4.4 Factoring Polynomials

) Core Concept

The Factor Theorem
A polynomial f(x) has a factor x — k if and only if f(k) = 0.

Determine whether

(@) x - 2 is a factor of f (x) = X* + 2x — 4

5 bic £+

2 2 -4 We
,_u Decouse  remainder
A A does pot = O

(b) x + 5 is a factor of f (x) = 3x* + 15x°> - x* + 25.
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Factoring, revisited.

What we already know..........

Factor each polynomial completely.

a. x’ — 4x* - 5x b. 3y° - 48y° c. 57" + 302° + 457
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Check it Out!
Factor the polynomial completely.

A X = 7x? +10x

XCw ™= 7x +1
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Factor: %(3 - x2|- 25x + 25. Jen s
X (x=0)]725(x = 1)

Factoring by Grouping

(x~D(x™25)

kx— 1) (X+C)\tx-ﬂ

Check it out!
Factor: x3 - 2x2|- 9x + 18.

X" (x-2) |- 9( x- 2)
(X-2)x™9)
[(x-2) (x+ X))
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Core Concept

Special Factoring Patterns

Sum of Two Cubes Example /OO0
[a*+ b3 = (a+ b)a® — ab + b?) 643 + 1 = (4x> + 13

.

e —

=(4x+ D(l6x2 —4x+ 1)

Difference of Two Cubes Example

a®>—b’=(a—b)a®>+ ab + b@ 27x% — 8 = (3x)? — 2?
=3x—2)(9x2+ 6x+4)

(b)

Factofbr completely.
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Factor completely.

(a)zf+8 - (2@2)({' —Zzzﬂ)

o 25
é 2] X b 2

3
X° - X = QXQ( _X 2 L
(b) 2° - 16 (QX”L(X'ZMX VR,

Factoring Polynomials in Quadratic Form

o }lﬁtb( >+(,

Example 5a 2 \2
Factor x* + 26%)- 63 completely. (X ) + 2(¢)- 6

O+ Cf)(x’i 7))
Example 5b \(\'\f\p 60_2.{—2 40
Factor 3x* + 2@+ 40 co/mpletely. @
(97(;«‘ 10 x"+Y)
5{% 10y 12y +10




Notes 4.4 (1718) 3a.notebook January 02, 2018

LMF
%@@ Q-3
[~ a)(%-7)
Example 5c

Factor 3p8 + 15p5 + 181192 completely.

5p"(p°+ g )
2p= (p +3)(p = z)
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Factor 16x* - 81 completely.  (1-l> - (c+L)ob)
(Y +9)(@x - 9 )
@i %} (CQ><+ 2N Ax - 3)

Check it Out! Examples
Factor each expression completelv.

Sa. 3x*—3x? — 168 5h. x*—3x* - 10

Sc. 4xt+ 442747 411254 5d. 49x* -1
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Additional Practice. Factor completely.

1. a° + 27 2.62° - 7502
3.X°+4x° - x-4 4.3 + "+ 9y + 3
5. -16n" + 625 6. 5w° - 25w + 30wW?

Show that x + 3 is a factor of f (x) = x* + 3x3 — x — 3. Then factor f (x)
completely.
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During the first 5 seconds of a roller coaster
ride, the function h(t) = 4t3 - 21t2+ 9t + 34
represents the height h (in feet) of the roller
coaster after t seconds. How long is the roller
coaster at or below ground level in the first 5
seconds?

(h(t) = 48 — 2182 + 9t + 34
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