The Learning Center Trident Technical College

Division of a Polynomial by a Monomial

4x2 +3x4 + 6X6
2x
If a, b, and c are real numbers, then %=%+% c#¥0

A polynomial is a variable expression in which the terms are monomials.

2x3 ,—4x 2 ,—3
A monomial is a number, a variable, or a product of numbers and variables.

Polynomial terms can be computed in the form of addition, subtraction, multiplication or
division. When dividing a polynomial by a monomial, there are two rules to complete.

Rule 1- Division of Polynomial

1. To divide a polynomial by a monomial, write the division as a fraction.

“Split the numerators,” or “Split the fraction.”
2. Divide each term in the polynomial (dividend) by the monomial
(divisor).

L : : X
3. Use the Division of Exponential Expression rule: —=X

Rule 2- Division of Exponential Expression

Xa
If a and b are integers and x # 0, then xP = X a-b ifa>b
x2 1
and x® xP72 jfa<p

Note: Remember to subtract the variables.
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Example 1:  Divide the polynomial 6x* +2x> —4x by —2x°

Solution:
Step 1 Rewrite the division as a fraction.
6x* +2x° —4x
-2x°

Step 2 “Split the numerator,” or use the monomial as the denominator.

4 5

6x " 2x B 4x
—2x? —2x? -2x°

Step 3 Divide each term in the polynomial by the monomial.

(Rule # 2: Subtract the variables.)

4 5
= —6X—2 — ZLZ + 4—Xz <« Signs change
2x 2x 2x
_ 4-2 5-2 1-2 ) )
= —3x — 1x + 2x < Rule # 2: Subtract the variables.
Note: 2x 1'2, variable answer
went in the denominator.
2
= ~3x? - 1x? + —
X

6x* +2x° —4x B

2

2 3

Therefore %2 —3x - IxT 4
— 22X
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Division of Polynomial by a Monomial

Example 2:

Solution:

Step 1

Step 2

Step 3

Therefore,
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4 5
Divide 16m™ +8m 4m

—4m

Write the division as a fraction.

16m* +8m> —4m
—4m

“Split the numerator,” or use the monomial as the denominator.

16m* . 8m’ —4m

—4m —4m —4m

Divide each term in the polynomial by the monomial.
(Rule # 2: Subtract the variables.)

4 5
146m — 841 + j_m « Signs change
m m m
4m*! om>t o+ Im'™" «Rule #2 subtract the variables.
— 4m’ - 2m* + 1

4 5
l6m™ +8m 4m=4m3—2m4+1

—4m
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Example 3:  Divide 3x® +18x* — 6x + 2x> = 2x

Solution:
Step 1 Write the division as a fraction.
3x° +18x* —6x +2x°
2x
Step 2 “Split the numerator,” or use the monomial as the denominator.
6 4 3

3x + 18x o 6x n 2x

2x 2x 2x 2x
Step 3 Divide each term in the polynomial by the monomial.

(Rule # 2: Subtract the variables.)

6 4 3
_ 3x + 18x B SEE + 2x
2x 2x 2xX 2x
3x !
= : + ox*1 3 + x> «—Rule #2: Subtract the variables.
5 3
2 .
= 3% +  9x°? -3 + x2 «—Note: % =1x 2, written as X2,
X

6 4 3 5
Therefore, X +18x —6x +2x :32 +9x3 —3+x°

2x
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4y 4716 513
Example 4: Divide 6a’b—da b2 +10a7b
—2a’b
Solution:
Step 1 Write the division as a fraction.
6a*b—4a’b® +10a°b’
—2a’b
Step 2 “Split the numerator, ” or use the monomial as the denominator.
6a*b _ 4ad® 1020
—2a’b 2a’b —2a’b
Step 3 Divide each term in the polynomial by the monomial.
(Rule # 2: Subtract the variables.)
a4 71,6 5.3
= 62; b + 4a 2b _ 1 2b «Signs change
2a“b 2a“b 2a“b
= ~3a*2p" +  2a"?b%'—  5a°?b>!  «—Rule#2: Subtract the variables.
= —3a? +  2a%’ — 5a°b?

4. 4716 5.3
Therefore, 6a’b—da b2+10a O 3224225 — 5272
—2a°b
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Example 5: Divide (6y4 —9y? +7y— 2)+ -3y
Solution:

Step 1 Write the division as a fraction.

6y4 —9y2 +7y—-2

Note: To clear the negative in the denominator, multiply the
numerator and denominator by -1 to get a positive
denominator.

(—1)(6y4 —9y2 +7y—2) —6y4 =9y2 -T7y+2

(-1Y-37) 3y

Step 2 “Split the numerator,” or use the monomial as the denominator.

oyt o4 2

3y 3y 3y 3y

Step 3 Divide each term in the polynomial by the monomial.
(Rule # 2: Subtract the variables.)

4 2
= Sy, Xy, 2
3y 3y 3y 3y
79" ) ‘
= —2y* o+ 3y - -5 3 «Rule #2: Subtract the variables.
y
= —2yd 4+ 3y - 7 + 2
3 3y
4 2
Therefore, Oy +9y" —Ty+2_ —2y% +3y? — 7 + 2
3y 3 3y

Learning Assistance has the following resources available for Division of polynomials:

1. CD-ROM #1, lecture series to accompany Elementary Algebra, 6™ Ed.
2. Videotape # 6, Basic College Algebra by Gerald Davis
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