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Division of Polynomials
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. Objectives

Bl Divide a polynomial by a monomial
EJ Divide polynomials
Synthetic division

¥ Evaluate a polynomial using synthetic division



Divide a polynomial by a monomial



~ Divide a polynomial by a monomial

To divide a polynomial by a monomial, divide each term in
the numerator by the denominator, and write the sum of the
guotients.




~ Example 1

6x° — 3x* + 9x

Divide:
K
Solution:
6> — 3x2 + 9y 6x°  3x% Oy Divide each term of
= —— = —— g — the polynomial by the
3x 3x 3x  3x monomial 3x.
=2x2—-x+ 3 Simplify each expression.



Divide polynomials
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Divide polynomials

To divide polynomials, use a method similar to that used for
division of whole numbers. The same equation used to
check division of whole numbers is used to check
polynomial division.

(Quotient x Divisor) + Remainder = Dividend

If a term is missing in the dividend, insert the term with zero
as its coefficient. This helps keep like terms in the same
column. This is illustrated in Example 3.



. Example 3

Divide: (6x + 2x° + 26) + (x + 2)

Solution:
2x* — 4x + 14
x4+ 2236 + 0x° + 6x + 26 Arrange the terms in descending
23 4 42 order. There is no x2 term in
a = 2x3 + 6x + 26. Insert 0x2 for the
—4x° + 6x missing term so that like terms
—4x? — 8y will be in the same columns.
14x + 26
14x + 28
—2
2
(B6x +2x3+ 26) + (X +2) = 2x? —4x + 14 — 5
£+



Synthetic division
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~ Synthetic division

Synthetic division is a shorter method of dividing a
polynomial by a binomial of the form x — a. This method of
dividing uses only the coefficients of the variable terms and
the constant term.

Both long division and synthetic division are used below to
simplify the expression

(B3x* — 10x + 7) = (x — 2).
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- Synthetic division

Long Division:

Compare the coefficients in this problem worked by long
division with the coefficients in the same problem worked

by synthetic division.

3x — 4

x—2)3x* — 10x + 7
3x* — 6x

—4x + 7

—4x + 8

—1

1
P i

Bx* —10x+7) ~+ (x —2) =3x — 4 —
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~ Synthetic division

Synthetic Division:

|dentify the value of a.
X—a=x-2,so0a=2.
Bring down the 3.

Multiply 2 - 3 and add
the product (6) to —10.
The result is —4.

Multiply 2(—4) and add
the product (-8) to 7.
The resultis —1.

Value of a Coefficients of the dividend

|—>2 3 s 7

J
5
2‘ 3 —10 7
L=
3— —4
213 —10 7
6 8
3 -4 —%

Coefficients of Remainder

the quotient
13



- Synthetic division

Use the coefficients of the quotient and the remainder to
write the result of the division. The degree of the first term
of the quotient is one degree less than the degree of the

first term of the dividend.

B> — 10x +7) = (x — 2)

1
s

=3 — 4 —

Check: Bx —4)(x —2) — 1 =3x"—6x—4x+8—1=3x2—10x + 7
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Example 4

Divide.
A. (5% —3x+7) +(x—1)
B. Gx* =82 +2x+1) =~ (x +2)

Solution:

A. 1|5 x—a=x—-1a=1

=3 7
S 2
5 2 9

5x*=3x+7) =+ (x—-1)

=D Td T
1 Al |
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 Example 4 — Solution

B. 2|3 0 -8 2 1 Insert a zero for the missing x3 term.
-6 12 —8 12
3 —6 4 —6 13 X—a=x+2a= -2

Gx* =8 +2x+ 1)+ (x+2)

13
Al

=3 — 6"+ 4x— 6 +

16



Evaluate a polynomial using
synthetic division
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 Evaluate a polynomial using synthetic division

A polynomial can be evaluated by using synthetic division.

REMAINDER THEOREM
If the polynomial P(x) is divided by x — a, the remainder is P(a).
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" Example 5

Use the Remainder Theorem to evaluate P(—2) when
Plx) = x> — 3x* + x + 3.

Solution:
Use synthetic division with ¢ = —2.

—2 1 -3 1 3
-2 10 —22
| 11 —19

By the Remainder Theorem, p(—2) = —19.
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