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Operations with Algebraic and Rational Expressions 

 

𝒃 − 𝟓

 𝟓 − 𝒃
=

𝒃 − 𝟓

−(−𝟓 + 𝒃)
=

𝒃 − 𝟓

−(𝒃 − 𝟓)
= −𝟏 

 

Multiplying Rational expressions  

 

Let’s learn how to do it: 

 

𝟓𝒙𝒚𝟑

𝟖𝒙𝟐𝒛𝟐
×

𝟏𝟔𝒛𝟑

𝟏𝟓𝒚𝟐
=

𝒚𝒛

𝒙𝟑
 

 

 

Examples: 

 

𝒙 + 𝟑

𝒙
× 

𝒙𝟐

𝒙𝟐 − 𝟐𝒙 − 𝟏𝟓
= 

 

 

We rewrite expression: 

𝒙 + 𝟑

𝒙
× 

𝒙𝟐

(𝒙 + 𝟑)(𝒙 − 𝟓)
=

𝒙

(𝒙 − 𝟓)
 

 

 

 

𝒙𝟐 + 𝟓𝒙

𝒙
× 

𝟏

𝒙𝟐 + 𝟏𝟎𝒙 + 𝟐𝟓
=

𝒙(𝒙 + 𝟓)

𝒙
×  

𝟏

(𝒙 + 𝟓)𝟐
=

𝟏

𝒙 + 𝟓
 

 

 

𝟓 ÷ 𝟓

𝟏𝟓 ÷ 𝟓
=

𝟏

𝟑
 

𝟏𝟔 ÷ 𝟖

𝟖 ÷ 𝟖
=

𝟐

𝟏
 

 

𝒙

𝒙𝟐
= 𝒙𝟏−𝟐 = 𝒙−𝟏 =

𝟏

𝒙
 

 

𝒚𝟑

𝒚𝟐
= 𝒚𝟑−𝟐 = 𝒚 

 

Identity IV 

Find two numbers  that: 

3 × (−5) = −15 

3 + (−5) = −2 

 

Identity I 

factorization 

Factorization: 

5

−1
+

−𝑏

−1
= −(−5 + 𝑏) 
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Operations with Algebraic and Rational Expressions 

To add or subtract two rational expressions with unlike denominator 
 

Let’s learn how to do it: 

find the least common multiple (LCM) of the two denominators 

 

𝟏

𝟑𝒂
+ 

𝟏

𝟒𝒃
=

𝟏(𝟒𝒃)

𝟑𝒂(𝟒𝒃)
+ 

𝟏(𝟑𝒂)

𝟒𝒃(𝟑𝒂)
=

𝟒𝒃 + 𝟑𝒂

𝟏𝟐𝒂𝒃
 

 

 

 

𝟏

𝒂 − 𝟓
+ 

𝟐

𝒂
=

𝟏𝒂 + 𝟐(𝒂 − 𝟓)

𝒂(𝒂 − 𝟓)
=

𝒂 + 𝟐𝒂 − 𝟏𝟎

𝒂(𝒂 − 𝟓)
=

𝟑𝒂 − 𝟏𝟎

𝒂(𝒂 − 𝟓)
 

 

 

Examples: 

 

𝟏

𝒙 + 𝟏
+ 

𝟐

𝒙 − 𝟏
=

(𝟏)(𝒙 − 𝟏) + (𝟐)(𝒙 + 𝟏)

(𝒙 + 𝟏)(𝒙 − 𝟏)
=  

(𝒙 − 𝟏) + 𝟐𝒙 + 𝟐

 𝒙𝟐 − 𝟏
=

𝟑𝒙 + 𝟐

 𝒙𝟐 − 𝟏
 

 

                      

𝟐

𝒙 + 𝟐
+ 

𝒙 − 𝟏

𝒙 + 𝟒
=

𝟐(𝒙 + 𝟒) + (𝒙 − 𝟏)(𝒙 + 𝟐)

(𝒙 + 𝟐)(𝒙 + 𝟒)
 

 

=  
𝟐𝒙 + 𝟖 + 𝒙𝟐 + (𝟐 − 𝟏)𝒙 + (−𝟏 × 𝟐)

 𝒙𝟐 + (𝟐 + 𝟒)𝒙 + (𝟐 × 𝟒)
  

=  
𝟐𝒙 + 𝟖 + 𝒙𝟐 + 𝒙 − 𝟐

 𝒙𝟐 + 𝟔𝒙 + 𝟖
=

𝒙𝟐 + 𝟑𝒙 + 𝟔

𝒙𝟐 + 𝟔𝒙 + 𝟖
 

 

 

𝒂

𝒃
+  

𝒄

𝒅
=

𝒂𝒅 + 𝒄𝒃

𝒃𝒅
 

(𝑏, 𝑑 ≠ 0) 

 

The LCD of the 

fraction is 12ab 

The LCM of the fraction is 

𝒂(𝒂 − 𝟓) 

Identity IV 
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