@' Factoring Polynomials

Recall that iIf a number Is divided by any of its
factors, the remainder is O. Likewise, If a
polynomial is divided by any of its factors, the
remainder is O.

The Remainder Theorem states that If a
polynomial is divided by (x — a), the remainder
IS the value of the function at a. So, If (x — a)
Is a factor of P(x), then P(a) = O.

Factor Theorem N

THEOREM EXAMPLE

For any polynomial P(x), |Because P(1) =1°—1=0,
(x — a)is a factor of P(x) |(x — 1) is a factor of
if and only if P@> = 0. PO =x° —1.

b
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@ Factoring Polynomials

Example 1: Determining Whether a Linear Binomial s'
a Factor

Determine whether the given binomial is a factor

of the polynomial P(X).
A. (X + 2); (4x? —2x + 5) /_\(f.) b/(/
-2 (4 o) 5 ?{fal) =)
L -8 20

4 10 lCas u\/\l(lf\m\Of?

B. (33X —6); (3x£§ggt6x2 + 3X — 30)

¥divide everything by = 1 2) (x1- 2y 2ex0)
2\V -2 2
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@ Factoring Polynomials

Check It Out! Example 1

Determine whether the given binomial is a factor
of the polynomial P(X).

A.(X+1); (x*=—3x + 1)

g N blc PC-1Dx O

_ |
| - (S /J/( re moeandei 1 0O

B. (x +2); (3x* +6x3—5x—10) Y¢ ¢ OQLY 0
| | — Al
W e BX) (N (’ac{—owo{ﬁ{:Z)fW\- 4
PO = (D - 5)(y+2) ~

3 00'§\0
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@ Factoring Polynomials

Example 2: Factoring by Grouping
! oro
Factor:€<3 — x2><25x + 25> X Y- ASY S SAN
>5<_>< 1) =25 x-1)
(x-1)(X-25) /
" [y— (x4 5K S)
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@' Factoring Polynomials

Example 2 Continued

Check Use the table feature of your calculator to
compare the original expression and the factored

form.

Flokl Flakz Flok: = Y4 Y&
E'ﬂ = ot E 55 55
wWWerBOa—120xR-S00x % E% E%
+5:'_ Ih I;z? I;z?
tﬂf‘; : 3 1
e = A=

The table shows that the original function and the
factored form have the same function values. v
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@ Factoring Polynomials

Check It Out! Example 2a

® 2
Factor: x3 — 2x4 — 9x + 18.
XZ(X 23 'Q(Y—2> <%q
K- )x -
&= b

XA 53 )X -4

Cactor 2%+ 8%+
X2 (Qxt]) + (ARt )

(X4 )3, M—)
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@' Factoring Polynomials

Check It Out! Example 2a Continued

Check Use the table feature of your calculator to
compare the original expression and the factored
form.

Flokl Flokz Flokz
§¥1EH“3—EHE—9H+1
S ol = Lt B A
+3)

W=
~Ny=
wWe=

Y4 Yz
g

=
i
b e 2 O
=m.r

II'| e
I

=

The table shows that the original function and the
factored form have the same function values. v

—_—
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@ Factoring Polynomials

Check It Out! Example 2b

Factor: 2x3 + x2 + 8x + 4.
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@' Factoring Polynomials

Just as there is a special rule for factoring the
difference of two squares, there are special rules for
factoring the sum or difference of two cubes.

Factoring the Sum and the Difference of Two Cubes

METHOD ALGEBRA
Sum of two cubes a’+b%=(a+b)a®—-ab + b?

Difference of two cubes| a®> — b = (a — b)(a2 + ab + b'""')
\ J
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@ Factoring Polynomials

Example 3A: Factoring the Sum or Difference of Two
Cubes

Factor the expression. O.= X LD
2
Ax4 + 108x(X) (2)

Yx(x+27)
Q/x(w 2 (% = By + @)]
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@ Factoring Polynomials

Example 3B: Factoring the Sum or Difference of Two
Cubes

Factor the expression.

125d3 — 8 a_= bd. L=7
(S0-2 ) (250 + 10d + 1)

Holt McDougal Algebra 2 Copyright © by Holt Mc Dougal. All Rights Heserued.-:;



@ Factoring Polynomials

Check It Out! Example 3a

Factor the expression.

8 +7z6 - O’Z+z><4/ "QZ_+Z>
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@ Factoring Polynomials

Check It Out! Example 3b

Factor the expression.
2X°> — 16X72

X - 2% 5 2% #1)
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