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Simplifying Rational Expressions 
Look for:  one fraction, only multiplication and division. 

1. Factor if needed (often not needed). 

2. Align numbers with numbers. 

3. Align variables with like variables. 

4. Cancel any common factors (numbers). 

5. Cancel any common factors (variables). 

 

Example 1 (no factoring): 

 

Example 2 (no factoring): 
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Rearrange so that numbers are 

aligned with numbers, 

variables with variables. 
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Multiplying Rational Expressions 
Look for:  multiple fractions connected by a multiplication sign. 

1. Factor as much as possible. 

2. Align numbers with numbers. 

3. Align variables with like variables. 

4. Cancel any common factors (numbers). 

5. Cancel any common factors (variables). 

 

Example (without factoring): 

 

Example (with factoring): 
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Rearrange so that numbers 
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Dividing Rational Expressions 
Look for:  multiple fractions connected by a divide sign or a fractional divide. 

1. Factor as much as possible.  Invert and multiply. 

2. Align numbers with numbers. 

3. Align variables with like variables. 

4. Cancel any common factors (numbers). 

5. Cancel any common factors (variables). 

 

Example (without factoring and with divide sign): 

 

Example (with factoring and with fractional divide): 

 
 

 

 

21

1

43

6

)1(4

6

3

)1(

6

44
3

1
22

2

x

x

x

x

x

x

x

x

x

x

x
x

x

=








+

+









•
=

+
•

+
=

+

+

 

 
 

 

Rearrange so that numbers 

are aligned with numbers, 

variables with variables. 

Cancel any 

common numbers. 

number factors. 

2 3 

Cancel any 

common variables. 

number factors. 

4 

5 

Factor wherever possible. 

Invert and multiply. 

1 

ababba

ab

ba

abbaab

8

51

8

5

64

53

6

5

4

3

5

6

4

3
32

2

32

2322

=







=









•

•
=•=  

 
 

 
 

Rearrange so that numbers are 

aligned with numbers, 

variables with variables. 

Cancel any 

common numbers. 

number factors. 

2 
3 

Cancel any 

common variables. 

number factors. 

4 

5 

Invert and multiply. 

1 



This work is licensed by H. Carey Gire under the Creative Commons Attribution-Noncommercial-Share Alike 3.0 United States License. Copying 

allowed for non-commercial purposes.  Please attribute if materials modified. 

Dividing Rational Expressions (Distributed Division) 
Look for:  one fraction, multiple terms in denominator, single term in 

numerator. 

1. Divide each term in the numerator by the term in the bottom. 

2. Simplify each fraction as in “Simplifying Rational Expressions” above. 

Example (distributed division): 

 

Dividing Rational Expressions (Long Division) 
Look for:  one fraction, multiple terms in denominator, multiple terms in 

numerator. 

1. Divide highest power of numerator by highest power of denominator. 

2. Multiply and subtract. 

3. Repeat until the remainder has a smaller power than the denominator.  Then, 

add the remainder in fraction form (
rdenominato

remainder
). 
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Simplify each fraction. 

2 

Separate into three fractions 

by distributing the division. 1 
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Adding/Subtracting Rational Expressions 
1. Find the least common denominator (LCD). 

2. Multiple each fraction by 1 (in a form that converts each denominator into the 

LCD). 

3. Add or subtract the numerators, keeping the LCD in the denominator. 

Example (variables in numerator): 

 
Example (variables in denominator): 

 

 

Solving Rational Expressions 
1. Find the least common denominator (LCD). 

2. Multiple each fraction by 1 (in a form that converts each denominator into the 

LCD). 

3. Multiply by the LCD to cancel all denominators. 

4. Solve for the variable. 

Example (variables in denominator):
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Multiply by 1 to convert to LCD. 
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LCD = 6x.  Each denominator 

divides 6x evenly. 
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Multiply by 1 to convert to LCD. 
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LCD = 8x.  Each denominator 

divides 8x evenly. 

1 

Multiply by the LCD. 

Solve for 

the variable. 
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Multiply by 1 to convert to LCD. 
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LCD = 6.  Each denominator 

divides 6 evenly. 

1 

Add or subtract numerators. 
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