
 Dividing Polynomials
The Quotient of Powers rule states that for any nonzero number a and all

integers m and n    , am_
an = am - n.

To find the power of a quotient, find the power of the numerator and the power 
of the denominator.

EXAMPLE

1 Simplify.

a.
x5y8_
-xy3

x5y8_
-xy3

= ( x5_
-x)(y8_

y3) Group powers that have the same base.

   = -(x5 - 1)(y8 - 3) Quotient of powers

   = -x4y5 Simplify.

b. w-2x4__
2w-5

w-2x4_
2w-5

= 1_
2(w-2_

w-5)x4 Group powers that have the same base.

   =    1_
2

 (w-2 - (-5))x4 Quotient of powers

   =    1_
2

w3x4 Simplify.

You can divide a polynomial by a monomial by separating the terms of the 
numerator.

EXAMPLE

2    yfilpmiS 15x3 - 3x2 + 12x___
3x

.

15x3 - 3x2 + 12x___
3x

=    15x3_
3x

-    3x2_
3x

+    12x_
3x

Divide each term by 3x.

   = 5x2 - x + 4 Simplify.

Division can sometimes be performed using factoring.

EXAMPLE

3 Find (n2 - 8n - 9) ÷ (n - 9).

(n2 - 8n - 9) ÷ (n - 9) =    n
2 - 8n - 9__
(n - 9)

Write as a rational expression.

   =    
(n - 9)(n + 1)___

(n - 9)
Factor the numerator.

   =    
(n - 9)(n + 1)___

(n - 9)
Divide by the GCF.

   = n + 1 Simplify.

http://glencoe.mcgraw-hill.com/sites/0078738237/student_view0/chapter11/lesson5/personal_tutor.html


When you cannot factor, you can use a long division process similar to the one 
you use in arithmetic.

EXAMPLE

4 Find (n3 - 4n2 - 9) ÷ (n - 3).

In this case, there is no n term, so you must rename the dividend using 0 as the 
coefficient of the missing term.
(n3 - 4n2 + 9) ÷ (n - 3) = (n3 - 4n2 + 0n + 9) ÷ (n - 3)
Divide the first term of the dividend, n3, by the first term of the divisor, n.

n2 - n - 3
n -   3    n3 - 4n2 + 0n + 12  

___________(-)n3 - 3n2 Multiply n2 and n - 3.

   -n2 + 0n Subtract and bring down 0n.

____________(-)-n2 + 3n Multiply -n and n - 3.

   -3n + 12 Subtract and bring down 12.

___________(-)-3n + 9 Multiply -3 and n - 3.

3 Subtract.

Therefore, (n3 - 4n2 + 9) ÷ (n - 3) = n2 - n - 3 +    3_
n - 3

 sah tneitouq eht ecniS . 

a nonzero remainder, n - 3 is not a factor of n3 - 4n2 + 9.
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