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Operations with Rational Expressions

Operations with rational expressions are completed using the same methods used to

complete operations with numeric fractions. Review the examples below.

To multiply or divide rational expressions, both the numerator and denominator need to be in

factored form. To add or subtract, only the denominators need to be in factored form.

2’ +6z  =’+Tz+6
(:::+6)2 a?—1

Multiplication: forz # —6, —1,0r1

x{z-~6) . (z+1)(z+6)
(z+6)(z+6) (z+1){z—1)

Reorder the factors: (x+6)| [ qU+6)| = |
{x+0) (x+6) (z—1)

! (z+6) (w--6)
Since i = 1 and Py

Factor:

=Lsimplify:  1-1-g55-1= g5

Note: Division is carried out using the same process, but first rewrite the division problem as

a multiplication problem.

Addition: 2 + 22 for # -3, -2

22 +5z1-6 z+2
: 4 2w

EagioE (x+2)(z+3) + (x+2)

Create a common denominator: 4 2z E
{z+2)(z+3) * (z+2)

Complete the addition: A2e(2+3)
(@+2)(=+3)
44222 +6x 252 4+-6a+4

Rewrite: (z+2)(x+3) (2+2)(z+3)
2z +32+2) _ 20a+2)(z+1) _ 2(z+1)

K implifying (if ible):
eep simplifying (if possible) ST - LS - o0

Note: Subtraction is carried out using the same process.

Answers may be written with or without parentheses.



Simplifying Complex Fractions
A complex fraction is fraction in which the numerator and/or denominator also contain
fractions. Two methods for rewriting a complex fraction are shown below.

a

Example: 1
[

Method 1: Multiply numerator and denominator by be (common denominator):

(3) ox _% o
(1—2) br—b$ Now simplify: .’m—b% = i‘}f—ﬂb

Method 2: Multiply the denominator by % to create division of fractions:

B 3
b o ]
(1—L =
c A
B b L e W, B
Then divide the fractions: - + — = 3+ =57 = 7.5

Polynomial Division with Remainder

The examples below show two methods for dividing. Both have remainders,

which are written as fractions.

x*—6z°+182—1

r—2
Using long division: Using an area model:
_?.’.'3 - 412 —8x+72 Remainder
xX— 2)1‘4 —6x3+0x2 +18x—1 X 4 -8x 42 !
e (rﬂi e 2x5) X ,{'4 — ﬁ_\;’z + 21 3
3 .
—4x +0.5Lj Y +i7 I _F
—(—4x°+8x%)
Sk I A
_8"‘" +18x 2 ocert 0 +18c =1
—(—8x-+16x)
2x-1 Final answer: 2% — 422 — 8z + 2 + ;’Tz

—(2x =~ g'L_/Rcmainder

Final answer: 2° — 42® — 82 + 2 + fj



