3.3 The Factor Theorem

Example 1: Find the remainder when x3 + 2x% — 5x — 6 by x + 1.

i) Using synthetic division:

| ( 2 -5 -b

e

X [ I =b 0
——’

Remainder of zer !

ii) Using the Remainder Theorem:

Find P(-1) P-1) = (1) 2(-1)F =5(-1) -b
S =l +2 +5 —¢p
P(-1) = O
A nder |
A. The Factor Theorem Kmainder .

The Factor Theorem states that x — a is a factor of a polynomial P(x), if and only if, P(a) = 0.

So, m Example |, X+l s a factr of  x® 4+ 2x% -5y -

Example 2: Determine if x — 5 is a factor of P(x) = x3 — 2x2 — 33x + 90

Use the Remainder Theorem:

P(5)

(1]

(5) - 2(5)* - 33(5) + 90

115 — 50 = 1b5 + 90

= 0

< remainder

Smce P(5)=0 , we can say X-5 Is o factor

of Pw) .
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Example 3: Determine if x + 3 is a factor of P(x) = x3 —3x% —x + 3.

P(-2)

(-3)° = 3(-3)" = (~3) +3

1

“211-2T7+3%+3

~ 48
L hot 2ero!

So, xX+3 s hot o facter of P).

B. Possible factors of a polynomial: In order to factor a polynomial, we need to find the values of "a"
such that P(a) = 0.

C. Intergral Zero Theorem

If x — a is a factor of P(x) with integral coefficients, then "a" is a factor of the constant term of P(x).

( ;mlfgers D

Example 4: List all the possible values of "a" such that x — a is a factor of P(x) = x3 + 3x2 — Zx@

factors of +12 {il,tl,i‘3,1"+,i~b,1|z}
possible volues of “a”

Example 5: Factor P(x) = x3 — 6x% + 7x + 6.

O Ist all possible values of "o {1|, o . I‘o} factors of b
® Use Remamder Theorem find a value for "a" such +hot Pla) =0
Ty a=3 PG) = ) —b(3)*+1(3) +6 Only show worle for
= 21 =54 +2 + b the one  +hat- worls
- 0 (do others on cale.)

» S0, X-3 |5 a. factor .
® Use synthete division  t Ffind a quotient.

=201 =k 7 b _
- l \ -3 9 P(x) = QU(x-a) + R
x| 1 -3 -2 o . fx®
. P(x) = (X" =3x-2)(x-3)
Q)

@ Factor Q(x) fwrther, if possible.
Q)  cannot be factyred .

So, (xt-3w-2)(x-2) is the Final answer
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Example é: Factor P(x) = 2x3 — 15x2 + 27x — 10.

possible  values of -10 { I, e, tS,tlD}

hy o= 2 P = 2(2)° —15)" + 21(2) — 10

\b = 0O + 54 - ID
0

i

So, (x=1) Is a Factor.

-2 l 2 -5 271 -0
-4 -4 22 -
xJ 2 - 5 0
b e
Q) R

QX)) = 2% =Ny + 5

PIX) = (2x*-1x +5)(x-2)
e

onhnue factorin 4
factor by decomposition

Ile—x—10x+s1 IR LIRS
=L +2l0 =
X(2e-1) =5(a-1)
(2¢-1)(x-5)
So,

Practice: p.133 #2ab, 3cd, 4ef, 5acd, ébc, 7ad, 15

factors of - 10






