
13: Multiplying and Dividing Rational Expressions 
Multiplying rational expressions 
To multiply two fractions, we simply multiply the numerators and multiply the 
denominators. For example, !

"
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$
= !×#
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We do the same thing when multiplying rational expressions. For example, !(
!)"
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(!)!
=
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The resulting rational expression is not defined when 𝑥 = &
"
 and cannot be simplified. 

Dividing rational expressions 
To divide a fraction, 𝑎/𝑏, by another fraction, 𝑐/𝑑, we multiply 𝑎/𝑏 by the reciprocal of 𝑐/𝑑, 
i.e., 𝑑/𝑐. For example, !
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We do the same thing when dividing rational expressions. For example, !(
!)"

*"()&
÷ (*+

(!)!
=
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= !(#)$(!)1
*"(!)&"(*+

. 

The resulting rational expression is not defined when 𝑥 = &
"
 or 𝑥 = 4 and cannot be 

simplified. 

Simplifying using factoring 
It’s nice if the rational expressions we end up with can be simplified. It’s generally easier to 
do this if we can factor any of the polynomials before multiplying. For example, 
(!)(*1
(*&

× (!*!()&
(!*+

= (#*("*$(!)&"(*1
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, {∀	𝑥 ≠ −2, 1, 2}. This is not particularly easy to simplify 
from here. 

However, if we factor the numerators and denominators of the original rational expressions 

before multiplying, we get a much simpler answer: (
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×
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More examples 

• (!

(!*1()2
÷ +(

!(*1
= (!

(!*1()2
× !(*1

+(
= (!

((*")!
× !((*")

+(
= (

!((*")
, {∀	𝑥 ≠ 0, 3}. 

• (!*(*1
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× (()&)!
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, {∀	𝑥 ≠ −2,−1, 0, 3}. 
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, {∀	𝑥 ≠ −3,−2, 1, 2}. 


