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Operations with Algebraic and Rational Expressions 

ADDING AND SUBTRACTING ALGEBRAIC EXPRESSIONS 

Addition and subtraction of monomials: 
Example 1: 

𝑚 + 2 + 3𝑚 − 7 = 4𝑚 − 5 

 

Example 2: 

3𝑎 + 2𝑏 + (6𝑎 − 6𝑏) = 3𝑎 + 2𝑏 + 6𝑎 − 6𝑏 = 9𝑎 − 4𝑏 

 

Example 3: 

 

2𝒙2 − 5𝒙 − 9 − (𝒙2 − 2𝒙 − 1) =             

2𝒙2 − 5𝒙 − 9 − 𝒙2 + 2𝒙 + 1 =                 

𝒙2 − 3𝒙 − 8                                                

Example 4: 

 

𝒂𝟐   −   𝟑𝒂𝒙 + 𝒙𝟐    −  [𝟒𝒂𝟐  + 𝟓𝒂𝒙 − (𝟑𝒂𝟐  −  𝟖𝒂𝒙)] = 

 

𝒂𝟐   −   𝟑𝒂𝒙 + 𝒙𝟐    −  [𝟒𝒂𝟐  + 𝟓𝒂𝒙 − 𝟑𝒂𝟐 +  𝟖𝒂𝒙] = 

𝒂𝟐   −   𝟑𝒂𝒙 + 𝒙𝟐    −  𝟒𝒂𝟐 − 𝟓𝒂𝒙 + 𝟑𝒂𝟐 −  𝟖𝒂𝒙 = 𝒙𝟐 −   𝟏𝟔𝒂𝒙     

 

Example 5: 

  − [𝟒𝒃𝟐  + 𝟓𝒂 − 𝟒 − (𝒃𝟐  −  𝟑𝒂 + 𝟔)] = 

  − [𝟒𝒃𝟐  + 𝟓𝒂 − 𝟒 − 𝒃𝟐 +  𝟑𝒂 − 𝟔] = 

  − 𝟒𝒃𝟐 − 𝟓𝒂 + 𝟒 + 𝒃𝟐 −  𝟑𝒂 + 𝟔 = 

  − 𝟑𝒃𝟐 − 𝟖𝒂 + 𝟏𝟎 
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Operations with Algebraic and Rational Expressions 

DIVIDING ALGEBRAIC EXPRESSIONS 

Dividing monomials by monomials 
Examples 30: 

𝟏𝟖𝒚𝟓 ÷ 𝟔𝟎𝒚𝟑 =
𝟏𝟖𝒚𝟓

𝟔𝟎𝒚𝟑
=

𝟑𝒚𝟐

𝟏𝟎
 

 

Examples 31: 

𝟔𝒙𝟕 ÷ 𝟑𝒙𝟒 =
𝟔𝒙𝟕

𝟑𝒙𝟒
= 𝟐𝒙𝟑 

 

Examples 32: 

𝟐𝟎𝒎𝟓 ÷ 𝟐𝟓𝒎𝟑 =
𝟐𝟎𝒎𝟕

𝟐𝟓𝒎𝟐
=

𝟒𝒎𝟓

𝟓
 

 

Examples 33: 

𝟖𝒙𝟓𝒚𝟏𝟐

−𝟐𝒙𝟑𝒚𝟏𝟎
= −𝟒𝒙𝟐𝒚𝟐 

 

Examples 34: 

 

𝟖𝒙𝟒𝒚𝟒𝒛

𝟒𝒙𝟑𝒚𝟒𝒛𝟑
= 𝟐𝒙𝒛−𝟐 

 

Examples 35: 

𝟔𝒙𝟐𝒚𝟑

𝟏𝟐𝒙𝟓𝒚𝟐
=

𝟏

𝟐
𝒙−𝟑𝒚                      𝒙−𝟑 =

𝟏

𝒙𝟑
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