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10. Division of Polynomials 

1. Divide. Write the quotient and the remainder. 

(1) (𝟑𝒙𝟒 + 𝟐𝒙𝟑 + 𝟏𝟓𝒙𝟐 + 𝟒𝒙 − 𝟒) ÷ (3x + 2) 

Solution:  

  𝒙𝟑 + 𝟓𝒙 − 𝟐 

          3x + 2   𝟑𝒙𝟒  +  𝟐𝒙𝟑 + 𝟏𝟓𝒙𝟐 + 𝟒𝒙 − 𝟒 

                      _𝟑𝒙𝟒  ±  𝟐𝒙𝟑 

                        0      +   0     + 𝟏𝟓𝒙𝟐 + 𝟒𝒙 − 𝟒  

                                            _  𝟏𝟓𝒙𝟐 ± 𝟏𝟎𝒙  

                                                           − 𝟔𝒙 − 𝟒 

                                                          ∓ 𝟔𝒙 ∓ 4 

                                                                        0 

∴ Quotient : 𝒙𝟑 + 𝟓𝒙 − 𝟐  

   Remainder : 0 

(2) (𝒙𝟒 + 𝟐𝒙𝟑 − 𝟑𝒙𝟐 + 𝟐𝒙 − 𝟒) ÷ (  𝒙𝟐 + 1) 

 Solution :  

                         

 

 

 

 

 

 

 

 

 

 

∴ Quotient :  𝒙𝟐 + 𝟐𝒙 − 𝟒  

   Remainder : 0 
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(3) (𝒙𝟒 + 𝟐𝒙𝟑 − 𝟓𝒙𝟐 − 𝟏𝟑𝒙 + 𝟗) ÷ (  𝒙𝟐 − 3) 

 Solution:  

 

    

    

 

 

 

 

 

 

 

 

∴  𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 ∶  𝒙𝟐 + 𝟐𝒙 − 𝟐 

    Remainder : −𝟕𝒙 + 𝟑 

 

(4) (𝟔𝒙𝟒 − 𝟓𝒙𝟑 + 𝟑𝒙𝟐 + 𝟓𝒙 − 𝟗) ÷ (  𝒙𝟐 − 1) 
 

Solution:  

 

 

 

 

 

 

 

 

 

∴  𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 ∶  𝟔𝒙𝟐 − 𝟓𝒙 + 𝟗 

    Remainder : 0  
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(5) (𝟐𝒙𝟒 − 𝟔𝒙𝟑 − 𝟓𝒙𝟐 + 𝟏𝟗𝒙 − 𝟏𝟐) ÷ (𝒙 − 3) 
 

 Solution:  

 

 

 

 

 

 

 

 

   ∴  𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 ∶  𝟐𝒙𝟑 − 𝟓𝒙 + 𝟒  
 

       Remainder : 0  

  

(6) (𝟐𝒂𝟐 − 𝟒𝒂𝟑 + 𝟓𝒂𝟒 + 𝟖 + 𝟒𝒂) ÷ (𝒂𝟐 − 1) 

Solution:  

First write the polynomial (𝟐𝒂𝟐 − 𝟒𝒂𝟑 + 𝟓𝒂𝟒 + 𝟖 + 𝟒𝒂) 

in the descending order of indices and then divide. 

∴  𝟓𝒂𝟒 − 𝟒𝒂𝟑 + 𝟐𝒂𝟐 + 𝟒𝒂 + 𝟖 
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 ∴ Quotient:  𝟓𝒂𝟐 − 𝟒𝒂 + 𝟕 

     Remainder : 15  

 (7) (𝟖𝒎𝟒 − 𝟏𝟒𝒎𝟑 + 𝟑𝒎𝟐 − 𝟏𝟔𝒎 + 𝟖) ÷ (𝟒𝒎 − 1)  

Solution:  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

∴ Quotient : 𝟐𝒎𝟑 − 𝟑𝒎𝟐 − 𝟒 

   Remainder : 4 

(8) (𝟐𝟒𝒙𝟒 − 𝟐𝟓𝒙𝟑 + 𝟔𝒙𝟐 − 𝟒𝟎𝒙 + 𝟏𝟖) ÷ (𝟖𝒙 − 3)  

Solution:  
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 ∴  𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 ∶  𝟑𝒙𝟑 − 𝟐𝒙𝟐 − 𝟓 

     Remainder : 3 

     (9) (𝟑𝒙𝟒 − 𝒙𝟑 − 𝟔𝒙𝟐 + 𝟐𝟎𝒙 + 𝟒) ÷ (𝟑𝒙 − 1)  

    Solution:  

 

 

 

 

 

 

 

 

 

 

 

 

∴ 𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 : 𝒙𝟑 − 𝟐𝒙 + 𝟔 

    Remainder : 10 

   (10) (𝟔𝐩𝟒 − 𝟖𝐩𝟑 + 𝐩𝟐 + 𝟏𝟒𝐩 − 𝟐𝟎) ÷ (𝟐𝐩𝟐 − 3)  

Solution:  
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∴  𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 : 𝟑𝐩𝟑 − 𝟒𝐩 + 𝟓 

    Remainder : 𝟐𝐩 − 𝟓 

 
 

2. Divide. Write the quotient and the remainder 

(1) (𝟐𝒙𝟑 − 𝟑𝒙𝟐 + 𝟒𝒙 + 𝟏𝟏) ÷ (𝒙𝟐 − 3)  

 

Solution:  

 

 

 

 

 

 

 

 

 

 

 

 
∴ 𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 : 𝟐𝒙 − 𝟑 

   Remainder : 𝟏𝟎𝒙 + 𝟐 

(2) (𝟐𝒙𝟑 + 𝟕𝒙𝟐 + 𝟔𝒙 + 𝟏) ÷ (𝒙 + 1)  

 

Solution:  
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∴ 𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 :  : 𝟐𝒙𝟐 + 𝟓𝒙 + 𝟏 

   Remainder : 𝟎 

(3) (𝟐𝒙𝟑 + 𝒙𝟐 + 𝟒𝒙 − 𝟏𝟎) ÷ (𝟐𝒙 − 3) 

 Solution:                            

                                      𝒙𝟐 + 𝟐𝒙 + 𝟓 

                   𝟐𝒙 − 3    𝟐𝒙𝟑 +  𝒙𝟐 + 𝟒𝒙 − 𝟏𝟎 

                              − 𝟐𝒙𝟑 ∓  𝟑𝒙𝟐   

                                            𝟒𝒙𝟐 + 𝟒𝒙 − 𝟏𝟎  

                                         −𝟒𝒙𝟐 ∓ 𝟔𝒙  

                         + 𝟏𝟎𝒙 − 𝟏𝟎  

                        ± 𝟏𝟎𝒙 ∓  15 

                                        5  

 

∴  𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 ∶  𝒙𝟐 + 𝟐𝒙 + 𝟓 

     Remainder : 𝟓 

(4) (𝒂𝟑 − 𝟐𝒂𝟐 − 𝒂 + 𝟏) ÷ (𝒂 − 2) 

 Solution:  
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∴  𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 ∶  𝒂𝟐 − 𝟏 

    Remainder : −𝟏 

 (5) (𝟐𝒏𝟑 + 𝒏𝟐 + 𝒏 + 𝟗) ÷ (𝟐𝒏 − 1) 

 Solution:  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ∴ 𝐐𝐮𝐨𝐭𝐢𝐞𝐧𝐭 : 𝒏𝟐 + 𝒏 + 𝟏 

     Remainder : 𝟏𝟎 

 (6) (𝐛𝟑 − 𝟓𝐛𝟐 + 𝟒𝐛 + 𝟏𝟑) ÷ (𝐛 + 2) 

Solution:  
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∴ Quotient : 𝐛𝟐 −  𝟕𝐛 + 𝟏𝟖 

   Remainder : − 𝟐𝟑 

(7) (𝟑𝐲𝟑 − 𝐲𝟐 −  𝟐𝟑𝐲 − 𝟏𝟐) ÷ (𝟑𝐲 + 2) 

 Solution:  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝐲𝟐 −  𝐲 − 𝟔 

   Remainder : − 𝟑𝐲 

 (8) (𝒎𝟑 − 𝟐𝒎𝟐 + 𝟕𝒎 − 𝟏𝟎) ÷ (𝐦 − 4)  

 Solution:  
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∴ Quotient : 𝐦𝟐 +  𝟐𝐦 + 𝟏𝟓 

   Remainder : 𝟓𝟎 

(9) (𝟒𝒙𝟑 −  𝟐𝟎𝒙𝟐 + 𝟖𝒙 + 𝟐𝟓) ÷ (𝟐𝒙 − 4) 

 

 Solution:  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝟐𝒙𝟐 −  𝟔𝒙 − 𝟖 

   Remainder : −𝟕 

 (10) (𝟑𝒙𝟐 +  𝒙𝟑 − 𝟔𝒙 + 𝟏𝟖) ÷ (𝒙 − 3) 

Solution:  

 First write the polynomial 𝟑𝒙𝟐 + 𝒙𝟑 − 𝟔𝒙 + 𝟏𝟖 in the 

descending order of indices and then divide. 

∴ 𝒙𝟑 + 𝟑𝒙𝟐 − 𝟔𝒙 + 𝟏𝟖  
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∴ Quotient : 𝒙𝟐 −  𝟔 

   Remainder : 𝟔𝒙𝟐 

 

3. Divide. Write the quotient and the remainder. 

 

(1) (𝒙𝟐 +  𝟒𝒙 − 𝟖) ÷  (𝒙 − 𝟏)  

 Solution:  

  

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝒙 + 𝟓 

   Remainder : −𝟑 
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(2) (𝒙𝟐 +  𝟓𝒙 − 𝟔) ÷  (𝒙 + 𝟐)  

 Solution:  

  

 

 

 

 

 

 

 

∴ Quotient : 𝒙 + 𝟑 

   Remainder : −𝟏𝟐 

(3) (𝟓𝒙𝟐 −  𝟏𝟏𝒙 − 𝟏𝟕) ÷ (𝒙 − 𝟑)  

 Solution:  

  

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝟓𝒙 + 𝟒 

   Remainder : − 𝟓 
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(4) (𝟑𝒎𝟐 +  𝟐𝟒𝒎 + 𝟒𝟎) ÷  (𝟑𝒎 + 𝟗) 

 Solution:  

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝒎 + 𝟒 

   Remainder : 𝟑𝒎 + 𝟒 

 

(5) (𝟏𝟐𝒙𝟐 +  𝟓𝒙 − 𝟑𝟎) ÷ (𝟑𝒙 + 𝟓)  

 

 Solution:  

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝟒𝒙 − 𝟓 

   Remainder : − 𝟓 
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(6) (𝒙𝟑 − 𝟒𝒙𝟐  − 𝒙) ÷  𝒙  

 Solution:  

 

 

 

 

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝒙𝟐 − 𝟒𝒙 − 𝟏 

   Remainder : 𝟎 

 

(7) (𝟒𝒙𝟒 − 𝟔𝒙𝟑 + 𝟐𝒙𝟐 − 𝟔𝒙 + 𝟏𝟎) ÷  𝟐𝒙  

 Solution:  
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∴ Quotient : 𝟐𝒙𝟑 − 𝟑𝒙𝟐 + 𝒙 − 𝟑 

   Remainder : 𝟏𝟎 

 

(8) (𝒙𝟒 − 𝒙𝟑 + 𝒙𝟐 + 𝒙 − 𝟑) ÷ 𝒙𝟐 

Solution:  

 

 

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝒙𝟐 − 𝒙 + 𝟏 

   Remainder : 𝒙 − 𝟑 

(9) (𝒙𝟓 − 𝒙𝟒 − 𝒙𝟑 − 𝒙𝟐 − 𝒙) ÷ 𝒙𝟑 

z Solution:  
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∴ Quotient : 𝒙𝟐 − 𝒙 − 𝟏 

   Remainder : − 𝒙𝟐 − 𝒙 

 (10) (𝟐𝒙𝟑 + 𝟒𝒙 − 𝟏) ÷  𝟐𝒙  

Solution: 

 

 

 

 

 

 

 

 

 

∴ Quotient : 𝒙𝟐 + 𝟐 

   Remainder : − 𝟏 
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4. Complete the following activity. 

(1) (𝟖𝒙𝟐 + 𝟐𝒙 − 𝟕) ÷  𝟐𝒙  

                                                 +    

                                   𝟐𝒙   𝟖𝒙𝟐  +  𝟐𝒙 − 𝟕  

                                       _  

                     + − 𝟕  

                                                  _  

                                                                 

∴ Quotient :  

Remainder :  

 

 

Solution:  

 

                                            𝟒𝒙  +  𝟏  

                                   𝟐𝒙   𝟖𝒙𝟐  +  𝟐𝒙 − 𝟕  

                                       − 𝟖𝒙𝟐  

                     + 𝟐𝒙 − 𝟕  

                                                  − 𝟐𝒙  

                                                               −𝟕   

                      

∴ Quotient : 𝟒𝒙 + 𝟏  

Remainder : −𝟕   
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 (2) (𝟐𝟓𝒙𝟑 −  𝟖𝒙𝟐) ÷  𝟓𝒙  

                                             −   

                                    𝟐𝟓𝒙𝟑 − 𝟖𝒙𝟐  

                                      −  

                       −   

                                            −         

                                                        𝟎  

       ∴ Quotient :  

       Remainder :  
                 

Solution:  
 

                            𝟓𝒙𝟐 −  
𝟖

𝟓
𝒙  

                                 𝟓𝒙    𝟐𝟓𝒙𝟑 − 𝟖𝒙𝟐  

                                      − 𝟐𝟓𝒙𝟑  

                        −   𝟖𝒙𝟐   

                                                    ∓    𝟖𝒙𝟐    

                                                           𝟎                                                          
                                                          

          ∴ Quotient : 𝟓𝒙𝟐 −
𝟖

𝟓
𝒙  

             Remainder : 𝟎  
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(3) (𝒙𝟑  + 𝟕𝒙 − 𝟔) ÷  (𝒙 + 𝟑)  

Write the polynomial (𝒙𝟑  + 𝟕𝒙 − 𝟔) in descending order 

and divide. 

    ∴ 𝒙𝟑  + + − 𝟔  

 

                                     + 𝟑𝒙 −   

  𝒙 + 𝟑   𝒙𝟑  +   +  − 𝟔  

                                −   +   

                                                                                                                +   𝒙 − 𝟔  
                                                            −                                                                                                                          

                                                                       +   

                                                                            +       −  𝟔  

                                                                           −        −       

                                                                                             +  

        

     ∴ Quotient :  

        Remainder :   

 
Solution :  

Write the polynomial (𝒙𝟑  + 𝟕𝒙 − 𝟔) in descending order 

and divide. 

 

 ∴ 𝒙𝟑  + 𝟎𝒙𝟐 + 𝟕𝒙 − 𝟔   
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                                        𝒙𝟐 + 𝟑𝒙 − 𝟐   

  𝒙 + 𝟑   𝒙𝟑  +  𝟎𝒙𝟐  +  𝟕𝒙 − 𝟔  

                                − 𝒙𝟑  +  𝟑𝒙𝟐
  

                                                                                                               + 𝟑𝒙𝟐  +  𝟕  𝒙 − 𝟔  
                                                                                                                                                                                       

                                                                      ± 𝟑𝒙𝟐  ±  𝟗𝒙  

                                                                                  −  𝟐𝒙  − 𝟔  

                                                                                  ∓   𝟐𝒙  ∓ 𝟔      

                                                                                                + 𝟎  

      ∴ Quotient : 𝒙𝟐 + 𝟑𝒙 − 𝟐  

         Remainder :  𝟎   
 

 

5. Identify which of the following polynomials. 

(1)  
𝟓

𝟑
 𝒙𝟐  +  𝟔𝒙 +  𝟕 

Ans :  
𝟓

𝟑
 𝒙𝟐  +  𝟔𝒙 +  𝟕  is a polynomial. 

(2) √𝟐 . √𝐲 + 𝐲
𝟏

𝟐  +  𝟑  

Ans : √𝟐 . √𝐲  + 𝐲
𝟏

𝟐  +  𝟑 is not a polynomial because the 

index of  𝐲
𝟏

𝟐  is  
𝟏

𝟐
 which is fraction and not a whole 

number. 

 



21 
 

(3)  √𝟓 . 𝐲𝟐 + 𝟒    

Ans : √𝟓 . 𝐲𝟐 + 𝟒  is a polynomial. 

(4)  𝟕𝒙𝟐  +  
𝟏

𝒙
 +  𝟓 

 Ans : 𝟕𝒙𝟐  +  
𝟏

𝒙
 +  𝟓 i.e. 𝟕𝒙𝟐 + 𝒙− 𝟏 + 𝟓 this is not a 

polynomial  because the index of   𝒙− 𝟏 is −1 which is 

negative. 

(5)  𝒂𝟐 + 𝟕𝒂 + 𝟖  

Ans : 𝒂𝟐 + 𝟕𝒂 + 𝟖 is a polynomial. 

 

6. Write the degree of the following polynomial. 

(1)  𝟑𝒙𝟐 + 𝟕𝒙 + 𝟐 

Ans :  The degree of the polynomial  𝟑𝒙𝟐 + 𝟕𝒙 + 𝟐 is 2. 

(2)  −𝟏𝟏  

 Ans : The degree of the polynomial  − 𝟏𝟏 is 0. 

(3)  𝟖 + 𝟔𝐲𝟐  +  𝐲 + 𝐲𝟑 

Ans : The degree of the polynomial   𝟖 + 𝟔𝐲𝟐  +  𝐲 + 𝐲𝟑 

is 0. 

 (4)  𝟓𝒙 + 𝟐  

Ans : The degree of the polynomial  𝟓𝒙 + 𝟐  is 1. 

(5)  (𝒎𝟐 + 𝟐𝒎 + 𝟏) − (𝒎𝟐 + 𝟐𝒎 + 𝟏) 

Ans : (𝒎𝟐 + 𝟐𝒎 + 𝟏) − (𝒎𝟐 + 𝟐𝒎 + 𝟏) = 0 
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Therefore the polynomial (𝒎𝟐 + 𝟐𝒎 + 𝟏) − (𝒎𝟐 + 𝟐𝒎 + 𝟏) 

has no degree.  

 

7. Write the  indices of the variables in descending order 

of the following polynomial. 

(𝟏) 𝒙𝟒 + 𝒙𝟐  +  𝒙𝟓  +  𝟑    

Ans : 𝒙𝟓 + 𝒙𝟒  + 𝟎𝒙𝟑 + 𝒙𝟐 +  𝟎𝒙 + 𝟑    

(𝟐) 𝟏 + 𝒙𝟐 + 𝒙𝟑 − 𝟐𝒙  

Ans :  𝒙𝟑 + 𝒙𝟐 − 𝟐𝒙 + 𝟏 

(𝟑) 𝒎𝟐 − 𝟓𝒎 + 𝒎𝟑 

Ans : 𝒎𝟑 + 𝒎𝟐 − 𝟓𝒎 

(𝟒) 𝟏 − 𝟖𝒂 +  𝟐𝒂𝟒 + 𝟑𝒂𝟑 

Ans : 𝟐𝒂𝟒 + 𝟑𝒂𝟑 − 𝟖𝒂 + 𝟏  

(𝟓) 𝟐𝒙 + 𝟒𝒙𝟒 −  𝟑𝒙𝟐  

Ans : 𝟒𝒙𝟒 − 𝟑𝒙𝟐 +  𝟐𝒙  
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 8. Match the following pairs.  

             ‘A’ Group      ‘B’ Group 

            (𝟏) 𝟓𝒙𝟑
                             (a) Binomial polynomial 

            (𝟐) 𝒙𝟐 + 𝟐𝒙 + 𝟏   (b) Monomial polynomial 

            (𝟑) 𝒙𝟐 − 𝟑    (c) Trinomial polynomial 

 

Ans :  

             ‘A’ Group      ‘B’ Group 

            (𝟏) 𝟓𝒙𝟑
                               (b) Monomial polynomial  

            (𝟐) 𝒙𝟐 + 𝟐𝒙 + 𝟏     (c) Trinomial polynomial 

            (𝟑) 𝒙𝟐 − 𝟑      (a) Binomial polynomial 

 

***** 

 

 

 

 


