
Operations on Polynomials 
 

  
  I.  Addition – combine like terms (same variables and same exponents for these  

variables) using the distributive property: ba + ca = (b+c)a 
 
Examples:  (1)  2222 5)32(32 xxxx =+=+
   (2) xyxyxyxyxyxy 5)14(144 =+=+=+  

   (3)  =+−+++=+−+++ 285873)285()873( 2222 xxxxxxxx

          10810)1(8)28()87()53( 2222 +−=+−+=++−++ xxxxxxxx

   (4)      873 2 ++ xx
      (+)    (column form) 285 2 +− xx
                              1018 2 +− xx

 
 
 II.  Subtraction – add the opposite of the second polynomial 
  

Examples:  (1)  xxxxxxx −=−=−+=−+=− )1()]8(7[)8(787  

   (2)   =−+−+++=+−−++ )285()873()285()873( 2222 xxxxxxxx

           =−+++−=−+−++ )28()87()53(285873 2222 xxxxxxxx

           6152 2 ++− xx
    
   (3)             ⇒          873 2 ++ xx 873 2 ++ xx
        (-)              (+)       (column form) 285 2 +− xx 285 2 −+− xx
           
                                                                      6152 2 ++− xx

 
 
III.  Multiplication – use the distributive property a(b+c) = ab + ac, laws of exponents,  

and addition and subtraction of polynomials 
 
Examples:  (1)   32 6)3)(2( xxx −=−

    (2)   xxxxxxx 156)5)(3()2)(3()52(3 2 −=−=−
    (3)  =−+−=−+ )4)(1()3)(1()4)(2()3)(2()43)(12( xxxxxx  

                     4564386 22 −−=−+− xxxxx
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  (4)         12 +x
           (column form) )(× 43 −x

     xx 36 2 +
            48 −− x  
                        456 2 −− xx
 
 
IV.  Powers of polynomials and binomial expansion 
 

Note the following patterns: 
 

=+ 0)( ba      1 

=+ 1)( ba             ba +  

=+ 2)( ba                                                   22 2 baba ++

=+ 3)( ba                                            3223 33 babbaa +++

=+ 4)( ba                                      432234 464 babbabaa ++++

=+ 5)( ba                            54322345 510105 babbababaa +++++
 
 
                                 Pascal’s Triangle 

 
                  1                            Rows start and end with 1,            

                                                     1           1                     and each of the other numbers 
                                              1           2          1       is equal to the sum of the  
          1          3           3         1       two numbers above it. 
            1          4           6          4          1 
                1            5         10         10        5         1 
 
 
 

Examples:  (1)   =−+−+−+=−+=− 322333 )3()3)(2(3)3()2(3)2()]3(2[)32( xxxxx

                       2754368 23 −+− xxx
   (2)   =−+−+=−+ )32)(32()32( 2222 xxxxxx ++ )2)(())(( 222 xxxx

           +−+−+−+++− )2)(3())(3()3)(2()2)(2())(2()3)(( 222 xxxxxxxx

           =+−−−++−+=−− 96364232)3)(3( 223234 xxxxxxxx

           91224 234 +−−+ xxxx
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 V.  Division 
 

(1) Monomial  monomial – use laws of exponents ÷
 

Example:  
y

x
yx
yx

3
4

18
24 2

32

24
=  

 
(2) Polynomial  monomial – separate and divide individually ÷

 

Example:  2
3

4
3

2
6

12
6
8

6
4

6
1284 3

2

2

2

3

2

5

2

235
+−=+−=

+− xx
x
x

x
x

x
x

x
xxx  

 
(3) Polynomial  polynomial – use the following long division algorithm ÷

(i)  Write dividend and divisor polynomials in standard polynomial form.  Use 
zero coefficients for powers of the variable which are missing in the dividend 
and divisor. 

            (ii)  Divide first term of the divisor into the first term of the dividend.  Put this  
quotient above term in the dividend. 

           (iii)  Multiply quotient by all terms of the divisor and put products under the  
appropriate terms of the dividend. 

           (iv)  Subtract (change signs on bottom polynomial and add) and bring down  
remaining terms. 

            (v)  Continue to divide first term by first term until the power of the divisor is 
        larger than the power in the dividend. 
 
 

Example:   )2()38( 3 −÷−+ xxx
 

                            122 −−− xx

                  2−x 830 23 +++− xxx 2
3

x
x
x

−=
−  

               (-)        23 2xx +−

                                                  832 2 ++− xx x
x
x 22 2

−=
−  

        (-)        xx 42 2 +−

        8+− x    1−=−
x
x  

                                  (-)       2+− x  
       
      6  (remainder) 
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    Thus, 
2

612)2()38( 23
−

+−−−=−÷−+
x

xxxxx . 

 
    Check:  122 −−− xx
        (     )× 2−x
    
    xxx −−− 23 2
               242 2 ++ xx
    230 23 +++− xxx
           (+)                                6  (remainder) 
    830 23 +++− xxx
 
 

Practice Sheet – Operations on Polynomials 
 

Perform the indicated operations and simplify: 
 
 (1)   =+++−++− )52()43()( 34535 xxxxxxx

 (2)   =−+−−− )53()33()58( 22 xxxx

 (3)   =+−+−+− )]43()2[()345( 22 xxxxx
 (4)   =+− )27)(14( xx
 (5)   =+− )56)(56( xx

 (6)   =+ 2)43( x

 (7)   =− 3)12( x

 (8)   =− 4)2(x

 (9)   =−+−+ )45)(32( 2 xxx

(10)   =+−+ )124)(12( 2 xxx

(11)   =−−−+ )43)(2( 22 xxxx

(12)   =−+ 22 )13( xx

(13)  =
−++

x
xxxx

3
9123015 234

 

(14)  =
+−

yx
yxyxyx

2

223342

5
401525  
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(15)   =−−+ )12()43(5 xxx
(16)  =−+−+− )2)(56()32)(13( xxxx  

(17)   =+−−+ )1)(52()23( 2 xxx

(18)   =+÷−−+ )5()10172( 23 xxxx

(19)   =−÷−+ )1()223( 23 xxx

(20)   =−÷+−− )32()181184( 23 xxxx

(21)   =+÷+ )32()278( 3 xx

(22)   =−−÷−−+ )32()8113( 223 xxxxx

(23)   =−+÷−++ )1()12( 2234 xxxxx

(24)   =+÷+− )3()43( 24 xxx

(25)   =−÷− )1()1( 25 xx
 
 

Solution Key for Operations on Polynomials 
 

 (1)      (16)  7145344 45 ++− xxx +x  
 (2)       (17)   225 2 −− xx 9157 2 ++ xx
 (3)       (18)   723 2 +− xx 232 −− xx

 (4)       (19)  228 2 −+ xx
1

3553 2
−

+++
x

xx  

 (5)       (20)  2536 2 −x
32

372 2
−

−
+−−

x
xx  

 (6)       (21)   16249 2 ++ xx 964 2 +− xx

 (7)      (22)  16128 23 −+− xxx
32

725 2 −−

+
++

xx
xx  

 (8)     (23)   1632248 234 +−+− xxxx 12 ++ xx

 (9)      (24)  12772 23 −++− xxx
3

1333 2
2

+

+−
+−

x
x  

(10)        (25)  18 3 +x
1

1
1

1 3
2

3
−

++=
−

−
++

x
xx

x
xxx  

(11)   8292 234 ++−− xxxx
(12)   1676 234 +−++ xxxx
(13)   34105 23 −++ xxx
(14)   yxyy 835 23 +−



(15)                                      5 20162 2 ++− xx
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