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Who uses this?

Ecologists may use factoring polynomials to
determine when species might become extinct. (See
Example 4.)

Lesson Objective(s):

¢ Use the Factor Theorem to determine
factors of a polynomial.

¢ Factor the sum and difference of two
cubes.

Recall that if a number is divided by any
of its factors, the remainder is 0.
Likewise, if a polynomial is divided by
any of its factors, the remainder is 0.

he 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) =
0.

Factor Theorem
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. Determining Whether a Linear Binomial Is a Factor

s Determine whether the given binomial Is a factor of the polynomial P(x)-
A (x-3)sP@x)=x*+2x-3 ’ B (x+4);PW =zx'-&&r‘7€x+8 )
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You are already familiar with methods for factoring quadratic expressions. You can

tactor polynomials of higher degrees using many of the same methods you previously
learned.

Factoring by Grouping

Factorx®+ 3x? —4x— 12, ® Group terms bj +wos
- (2) Factor out GCF
X3 )=t ) -
— — the stuff inside ()
a_ must match
(X HXX+3) @ Combine terms
lDi-FFercncc of on +he outside +
e inside

(x +2)(x-2 Xxt3)

E ke x*-27x-9
x2(3x+ 1)=9(3x+1)

(Xz‘j’q)(gx“)
(x+3 Xx-3)3x+!)

a2-b2= (atbXa-b)
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You are already familiar with methods for factoring quadratic expressions. You can

factor polynomials of higher degrees using many of the same methods you previously
learned.

‘ Factoring by Grouping

é Factorx® 4 3x —4x— 12, ® Group terms bj +wos
Foctor out GCF
| xﬂ-( Xf3)—£-](x+3)'\@
— —_— the stuff inside ()
(XQ"' HXX‘I'B must match
) ® Combine terms
lDiFFerc.ncc of on +he outside
SquareS inside

(x +2)(x-2Xx+3)

a2-b3= (a+b)o-b)
l3x3+ X‘?,L- LTx =49
x2(3x+ 1)=9(3x+1)
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Just as there Is a special rule for factoring the difference of two squares, there are
spacial rules tor tactoring the sum or difference of two cubes.

Fd'\”f\“?"‘si the Sum and the Ditference of Two Cubes

£ “METHOD = | ,f ALGEBRA §
. Sum of two cubes a3+b3 = (o,+b)(a. ab+b )
Difference of two cubes Qa --ba = (a-bIo."+ab+ bz)

Factoring the Sum or Difference of Two Cubes

Factor each expression.
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o3-b2= (a-b)a +Qb+52>
@ 2y o (2y- BXL/)ML(OW‘C?)
3[27=3=b
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You can also use a graph to help you factor a polynomial. Recall that the real zeros of
a function appear as x-Intercepts on Its graph. By the Factor Theorem, If you can
determine the zeros of a polynomial function from its graph, you can determiné the
corresponding factors of the polynomial.
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f Ecology Application :
- — |
| The population of an endangered specles of 1350 Y- 3;;-‘1:1 ,:L;: 11
. bird in the years since 1990 can be modeled by 1050 I 11— IL - %
| the function P(x) = —x° + 32x% — 224x + 768. Ty
- Identify the year that the bird will become e AN | 5
- [extinctiif the model Is accurate and no protective aso\_/ I\
| | measures are taken. Use the graph to factor P(x). 15011 [ L e
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factor: (X"Q"O
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