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2.1: The Remainder Theorem

Watch the mathmagician make the remainder disappear!
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Recall: Long Division!

2 g&uo*‘m“ /\
10 30
JW}S“- >0 ‘\d‘v"{u\A / /O 5 \




2.1 The Remainder Theorem.notebook February 25, 2013

Recall: Long Division with a Remainder
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Polynomial Division
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Theorem

The result of the division of a polynomial P(x) by a binomial of the form x - b is
P(x)

R
o —Q(x)+ﬁ , Where Q(x) is the quoent and R is the remainder. The

corresponding statement, that can be used to check the division, is

‘ P(x)=(x—-b)Q(x)+R
rooj.

M6 _ Qi




2.1 The Remainder Theorem.notebook February 25, 2013

Example 1: Divide a Polynomial by a Binomial of the Form x - b

Divide —3x*+2x*+8x—12 by x—1. Idenfy any restricons on the
variable. Write the corresponding statement that can be used to check

the division Z)(z- X_Lq' Z){S-‘}X""‘x' (2.
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Example 2: Divide a Polynomial by a Binomial of the Form ax - b

Divide 4x’+9x—12 by 2x+1 . ldenfy any restricons on the
variable. Write the corresponding statement that can be used to check

the division 2x*-X +5
X‘t (qu 'I’Zox -:-;lx lz ’
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Determining a Remainder Without Dividing

Consider the binomial x - 2. Compare this binomial to the expression x - b. What

is the value of b? é - + a

Given a polynomial P(x), what is the value of x in P(2)?
X= +2
=Divide P(x):x3+6x2£L2x—4 by x-2 . What is the remainder?
X +8x4(%
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Theorem: The Remainder Theorem

When a polynomial funcon P(x) is divided by x - b, the remainder is P(b); and

when it is divided by ax - b, the remainder is P(ﬁj , Where a and b are integers, and
a

az0

o wide k-b
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Example 3: Apply and Verify the Remainder Theorem

(a) Use the remainder theorem to determine the remainder when

P(x)=2x"+x"-3x—6 s divided by x+1
PN 2654C0=2¢)-6 - o
=2 L-{t [+3-¢ .o 1

(b) Verify using long divisionzx'-_ )( - 2
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Zx-(-zx J' / . -K":“{

Tl

- =2x-6
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/O
(c) Use the remainder theorem to de':irmine the remainder when
P(x)=2x"+x" - 3x 6 is d|V|ded by 2x-3
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Example 4: Solve for an Unknown Coefficient

Determine the value of k such that when 3x* + kx> —7x—10 is divided by x-2 ,
the remainder is 8

]:(23 =&
$@k@-A3-10 = §
+8h-14-p = ¢

12



2.1 The Remainder Theorem.notebook February 25, 2013

Extend: Synthec Division. A different method for dividing polynomials
Divide x*+7x*-3x+4 by x+2 @&\gxi 5)(,,3
o 'R =30
_al| [ T T 9

- 10 +26
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{xm[slt Y Redux:
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Homework:

Page 91-93#1-16

February 25, 2013
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