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m Polynomial Division; The Remainder Theorem
and the Factor Theorem

Divide to determine whether x + 1and x — 3are factorsof P(X)= %’ + 2x* — 5x — 6.

Solution Wedivide x* + 2x* — 5x — 6 by x + 1.

Quotient
X+ x —6
x+ljx5+2x3—5x—6"r1}ividend
T i
Divisor — x' — 5y
o+ x
—6x — 6
—bx — 6
0 <— Remainder
this is the Zero
of the diviser, X+ .
3 . o TIThnstant Kef,&y
A ;g" A X 1
1 2 5 -6 -2 -5 -¢
0 -1 -1 6
1 1 6)0
Coefficients R ‘wdec

ot %uo‘l'ien"' Tf r:O,"'L'-"

RW = x>+ 1x- € divisov is &
= XL‘\' x_‘ -Fa¢+0f.

T s ¥X-3 a -Fac'l'or‘?

=
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Divide to determine whether x + 1and x — 3 are factors of P(X)= x* + 2x* — 5x — 6.

)(fl[)(3+2x*-5'x—(p

-1t a2 -s -6

T s X-3 a -Fac'l'or_?
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THE REMAINDER THEOREM

[f a number cis substituted for xin the polynomial f(x), then the
result f(c) is the remainder that would be obtained by dividing f(x)
by x — ¢. Thatis,if f(x) = (x — ¢) - Q(x) + R, then f(c) = R.

P(x) = d(x) - Q(x) + R(x)
g & % K
Dividend Divisor Quotient Remainder
6457’ ZX«mbole‘-
'7 ‘,..-I-Fe-.""
S [z 7o 37= ()N +2
35
Qren.:uler

P(x)= x’ + 2x* — 5x — 6.

2] 1 2 -S -6 X2+ S x 410
I 3 s 30 X=3] X3+ 2x-Sx —¢
1 s o a4 s

T=xY

P(x)=x"+2x°-5x-6
=(x—=3)(x" +5x+10)+24

P2 =2%5 te repuingter

waes X -3
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If P(x) =-2x° +9x* —x’ +x* 16, find P(-2)

of Coqrse) P( 23

-2(- .7.} F9(-)" = (—2) +(- 2)
—2(69) + G(I6) =~ (—8)+ 4 16
_ 128+ 1YY +3 + 4 -6 =

(149 +¢ +q> — (123 +16) =
1S - 144 =l

remander when Fhe

a+e PL 2>— divisor 1s X+2,

Twnstant Rer{ay
~2|-a2alo1g|-1|ll}o]|—lé

0 4 -8 -2 6 -14 28

-2 4 1 -3 7 -14 12 \
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In each of the following, a polynomial P(x) and a divisor

d(x) are given. Bsetongdivistonto find the quotient
Q(x) and the remainder R(x) when P(x) is divided by
d(x). Express P(x) in the form d(x) - Q(x) + R(x).

5. P(x) = x — 8,
dx) = x+ 2

8. P(x) = x* — 9x* + 15x + 25,
dx) =x-5

September 29, 2017
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Use synthetic division to find the quotient and the
remainder.

22. 3x' — 2 +2) + (x— 1)

Use synthetic division to find the function values. Then
check your work using a graphing calculator.

29. f(x)=x3-5x-2; find £7), fZ2), f17), and
f(1 = V2).

)_\ﬁ" | O -S - A

(1-73)(-R) = 1 ~VZ -y +2 = 3-2/7
(l-ﬁ)QR-R(S}: -2 -af3x +2aya + 4 = 2

Q)= X+ (1-73)x -2-a¥a

C_laini | + V& 's a 2Zero for Q(x)

EXE] ' EXF) -2-afa
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Are 2, 7, and 13 factors of 2387 Reuse Quotiends
119 3¢ 18 A1 9) |
@is% (5!123_3;2 2339 €) 23¢ 119 ) alg
| 2z L
"3 T | I b 7
3 = X BT o
S
Yes Yes No Yes Ves No

Using synthetic division, determine whether the
numbers are zeros of the polynomial function.

31, —=3,2; f(x) =3x +5x° —6x+ 18

b=h=2 f(x) =X + W+ x+2

factoid: if P(x) is a polynomial with real coefficient and a + bi is a
zero then its conjugate a - bi is also a zero.
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