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Factor Theorem:

x - b is a factor of a polynomial P(x) if and only if P(b) = 0. Similarily,ax - b
is a factor of P(x) if and only ifP(gj =0.

Example 1

Determine if the binomials x + 1 and 2x + 1 are factors of the polynomial
P(x)=2x" +3x> -3x-2

Ped=2¢0n3e)-3¢)-2  PE) 2AVHY

- N3 *
Py, 2332 P R)V@ T

: -
o -o2 ".—2-
Cxal i ._.+-.? 24

' %
ot & Lk AL gplis O fucke



2.2 The Factor Theorem finished.notebook February 27, 2013

Consider the polynomial P(x)=x’ +2x* —5x—6

—>
A value x = b that sasfies P(b) = 0 also sasfies  b* +2b* —5b—6=0o0r the

equaon b’ +2b>-5b=6

19"4. zo: -5b=6

e The relaonship between the factors of a polynomial and the constant
term in the polynomial expression is stated in the integral zero theorem
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Integral Zero Theorem:

If x - b is a factor of a polynomial P(x) with leading coefficient L and
remaining coefficients that are integers, then b is a factor of the constant

term of P(x).

e Once one factor of a polynomial is found, polynomial division or
synthec division is used to determine the other factors.
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Example 2 Flﬂd ‘Gl.‘b"s o‘C‘ 6, &o

Factor x’ +2x* —5x—6 fully +h b owhen wt sub 0One 0c
s, those +#s, son Kb i
F(Z)' 2-&2(2) -S)~ ¢ PL), we %c\. Pb)= 0

F(Z):g'g‘/o b #1£2,23,16
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Example 3 Fac‘brs O‘C '8 : ‘c('z‘
Factor x* +3x° —7x* —27x—18 fully. 11 ,'! 2;3.36,:7,3 1§ 20
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Consider a factorable polynomial such as P(x) =3x’ +2x* —7x+2. Since
the leading coefficient is 3, one of the factors must be of the form3x- b
where b is a factor of the constant term 2 and P(gj =0

To determine the values of x that should be tested to findb, the integral zero
theorem can be extended to include polynomials with leading coefficients
that are not 1. This extension is known as the raonal zero theorem.

Raonal Zero Theorem:

Suppose P(x) is a polynomial funcon with integer coefficients and x _b
a
is a zero of P(x), where a and b are integers anda # 0. Then,

* bis afactor of the constant term of P(x)
e g is a factor of the leading coefficient of P(x)

* ax-bisafactor of P(x)
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Example 4

The forms used to make large rectangular blocks of ice come in different
dimensions such that the volume, V, in cubic cenmetres, of each block
can be modelled by V(x) =3x" +2x* = 7x+2

a) Determine possible dimensions in terms of x, in metres, that result in
this volume.

(b) What are the dimensions of blocks of ice when x = 1.5?
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