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Binomial theorem for positive integer power  
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The expansion of a binomial  

If a ,                then  

       =        
           

         ……………….      
       =        

           
         ……………….         

1) The number of terms of the expansion is (n+1) terms  
2) The power   decrease and the power   increase  
3) The sum of powers of   and powers of a in any term = n 
4) The value of   in      

 of each term is always decreased the order of the 
term by one   

Example 1: 

Find the expansion of        
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Example 2: 

Find the expansion of          
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Example 3: 

Find the expansion of         
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Example 4: 

Find the expansion of        , then use it to find the numerical value of 

the expansion     
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Put x = 1 in both sides  

       = 1+     
      

       
      

      
    

     =     
 +     

      
       

      
      

      
  

Example 5: 

Find the expansion of        , then use it to find the numerical value of 

the expansion      
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Put x = 1 in both sides  

       = 1     
      

      
      

      
       

      
      

    
 

 

   Solution 
 

   Solution 
 

   Solution 
 



 

 

Example 6: 

Find the value of   .      by using the binomial theorem and approximate 

the result to three decimal numbers  

 
 

    .      = 1     
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)
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)
 
  ……………… 

                        = 1   .     .       .        …..… terms less than 0.001 

                        = 1.0936   1.094 

Example 7: 

Find the value of   .       by using the binomial theorem and approximate 

the result to three decimal numbers  

 
 

    .       = 1     
    .         

    .          
    .       ……… 

                         = 1       .          .             .         ….. 

                      = 1 – 0.2 + 0.018 – 0.00096  

                       = 0.81704     0.817 

Example 8: 

Find the expansion of              
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Example 9: 

Find the expansion of (    
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Multiple choice questions: 

1) If       
   

   
     ……….      = 2187 , then     ……….. 

(a) 4                              (b) 2                            (c) 8                        (d) 10 

 

 

          
      ……….      =        = 2187 =     

                           = 2    

2) If       + 16         + 112             ……….   256    = 0 ,  
then     ……….. 
(a) 2                              (b) –2                            (c) –1                      (d) 1 

 

 

      + 16         + 112             ……….         = 0  

  [        ]  = [   ] = 0                              = – 1    
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The general term of the expansion of a binomial 

The general term of the expansion of a binomial         is denoted by 

     such that r     , r    

     =            
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In the expansion        

     =      
 

 
       ,      =        

   
 
   

Coefficient of      is     
  but coefficient of    is        

  

               = 2 (          ……… .. ) 

               = 2 (          ……… .. ) 

Multiple choice questions: 

1) In the expansion (  
 
 
)
 

according to the descending power of   , the 

coefficient of the sixth term   …………… 

(a) 940                      (b) 2179                            (c) 1972                    (d) 1792 
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coefficient of     =               
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2) In the expansion (    
 
  

)
  

according to the descending power of   , 

then the tenth term from the end   ………… 

(a) 
      

 
              (b) 

      

  
             (c) 

      

  
            (d) 

      

  
     

 
 

the tenth term from the end in the expansion (    
 
  

)
  

 

is the term from the beginning of the expansion ( 
 
  

    )
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Another solution  
    from the end =          =    from the beginning of the 

expansion (    
 
  

)
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3) In the expansion (   
  

   )
  

according to the descending power of   , 

then the fourth term from the end   ………… 

(a) 
   

    
                 (b) 
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   from the end =         =    from the beginning  
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4) In the expansion          if  coefficient of    = 120 then n   ……… 
(a) 10                      (b) 21                            (c) 9                    (d) 11 

 

  =          
  

coefficient of    =      
 = 120     

              n = 10 

5) In the expansion  
                                         …… . .   

           
    

the fifth term   ………….. 
(a)                         (b)                   (c)                  (d)          

 
 

The expansion represents the expansion of     [            ]    

                                                                                                = [    ]   

   =       
       

                                  

6) In the expansion  
                  +                ………           ,  
then     at     1 is ……… 
(a) 940                      (b) 2179                            (c) 1972                    (d) 1792 

 
 
                  +                ………          

                       [        ]  =  [    ]  
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   Solution 

   Solution 



 

 

 
 

7) In the expansion        according to ascending power of   , if the ratio 
between the sixth term and eighth term is 9 : 4   then n   ……... when   = 2 
(a) 9                           (b) 21                             (c) 12                        (d) 11 
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      at x = 2          
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  = 1                   = 42  

                                                 6            7      = 42           = 6         = 12 

8) In the expansion of          , the coefficient of       ………… 
     (a) 1257                     (b) 210                             (c) 135                        (d) 117 

 
 

In the expansion of (        )
 

 

         (      )
 

 
        

         
      , r   9  

In the expansion of                  =          
      , m   r  

     =       
            

 
 
  =                    

 
 
   

To find the coefficient of         put r + m = 10 where m   r   9 

r = 9 r = 8 r = 7 r = 6 r = 5 

m = 1 m = 2 m = 3 m = 4 m = 5 

coefficient of     = 

                   
 

 
                    

 
 
   

 
 
 

 
 

 
 

 
 

 
 = 117 
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   Solution 
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𝐂𝐫 𝟏  
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𝒏 𝒓 𝟏 
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9) In the expansion of          , the coefficient of     ………… 
    (a) 125                      (b) 45                             (c) 135                        (d) 54 

 

In the expansion of (        )
 

 

     =   (       )
 
  

      
         

     , r   5  

In the expansion of                  =         
      , m   r  

     =       
           

 
 
  =              

 
 
   

To find the coefficient of        put r + m = 4 where m   r   5 

r = 4 r = 3 r = 2 

m = 0 m = 1 m = 2 

coefficient of    =             
 

 
        

     
 

 
 

 
  

Example 1: 

In the expansion (    
 
 
)
 

according to the descending power of   , Find 

each of        and if          , Find the value of   
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       168                                                            
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Example 2: 

In the expansion         if     = 
   
 

  ,     = 
  
 

  , find n,   then find     
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By squaring 1         =   
   

 
              3 

2   3     
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5   =   
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Example 3: 

Find in the simplest from                
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Example 4: 

Find in the simplest from (  √ )
 
 (  √ )

 
  

 
 

(  √ )
 
 (  √ )

 
 = 2 (       +   ) 

                 = 2 (     √     
 +     √    

      √    
 ) 

                 = 2 [ √       √     √   ] 

                 =    √       √      √    

Example 5: 

Find to the nearest three decimals   .        .      using the binomial 
theorem  
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              = 2 (       .    
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              = 2 (   .      +  .           ………. ) 

              =    .      +  .           ……….   

              = 2.0505134   2.051 
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Example 6: 

If                    
     

   …… .       
   and 16   = 3    , 

find the value of n, c where c   0 
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        16        = 3   
     

 
 

  

 

 
                                    

Another solution 

       
 = 20                             

    
                                          

    
 =    

             = 20   (1)      
      

   
                    

           

     
          

                                                        (2)                 6     (3) 

By squaring 1         =                    (4) 

4   2     
    

          
 =  

 
   

     
   

    
          I 

By cubing 1         =                     (5) 

3   5     
              

    
 =  
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    By  (I II)  
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                      16   = 3    
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5n – 1 0= 4 n                        n = 10                    c  = 2  

Example 7: 

In the expansion of           if the coefficient of the third term is 180 and 
the fifth term is 210, Find the value of k and   where k is positive integer 
 

 

coefficient of the    =      
  

 
   = 180      

     k = 2        or           k = –2 (refused)  

   =       
  

 
   = 210 

      =   210       = 210 

      =            = 1 

     = 1    =   
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            The middle term of the expansion  𝒙  𝒂 𝒏 

In the expansion        , number of terms of the expansion = n + 1 

1) If n is even, then the number of terms of the expansion is odd and the 

expansion has only one middle term of order  
   

 
  or  

 

 
 + 1  

2) If n is odd, then the number of terms of the expansion is even and the 

expansion has two middle terms of order  
   

 
  ,  

   

 
 

Multiple choice questions: 

1) In the expansion (   
 

   )
  

 the middle term is …………. 

 (a) 924                    (b) 924                         (c) 492              (d) 924     
 

The power is even   the order of the middle term = 
  

 
 + 1 = 7  

   =    (
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)
  

          
 
    

 
 

   

      =       
  

 
   = 924      

2) Find the middle term of the expansion (   
 
  

)
  

if the value of this 

term is 
  

  
 , then the value     ……………….. 

(a) 
 

 
                            (b) 

 

 
                                (c) 

 

 
                         (d) 

 

 
 

 

the order of the middle term = 
  

 
 + 1 = 6 
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3) In the expansion (
  

 
 

 
 
)
  

  the middle term equal …………. 

(a) 2145   , 19305                                     (b) 19305    , 135135    

(c) 135135   , 729729                                     (d) 
        

  
 , 2145    

             

the order of the middle term = 
    

 
 = 8    and   

    

 
 = 9   

   =    (
 
 
)
  

(
  

 
)
  

 
  =      

             
      =    

 
 
   

 
  = 2145    

   =    (
 
 
)
  

(
  

 
)
  

 
  =      

             
      =       

 
 

  = 19305    

 

4) If the middle term of the expansion (    
 
  

)
 

 equal 17920, then the 

value of      ………….. 
(a) 2                                 (b) 4                          (c) 2 , – 2                   (d) 4 , – 4 

 
the order of the middle term = 

 

 
 + 1 = 5 
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)
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        = 17920 

    = 16                  =     
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5) In the expansion:       +         Then the middle term equal …….. 
(a) 32256                  (b) 181440               (c) 1810             (d) 163296    

 

the order of the middle term = 
 

 
 + 1 = 5 

   =        
       

 
 
 +              
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      = 2         
       

 
     

 
 
 = 181440     

6) In the expansion: ( √  
 

 √ 
)
  

+ ( √  
 

 √ 
)
  

  

    Then the middle term equal ……………. 

(a) 1680                (b) 
   

 
            (c) 5760             (d) zero 

 
 

the order of the middle term = 
  

 
 + 1 = 6 

   =    (
 

 √ 
)
  

 ( √ )
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 √ 

)
  

 ( √ )
  

 
     

      =    (
 

 √ 
)
  

 ( √ )
  

 
       (

 
 √ 

)
  

 ( √ )
  

 
  = 0 

7) In the expansion:       +                       …………      
Then the middle term equal ……………. 
(a) 240                    (b) 160                             (c) 576                    (d) 60    

 
 

The expansion [       ]  = [    ]  

the order of the middle term = 
 

 
 + 1 = 4 

   =        
    

 =       
    

     
 

 = 160    
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Example(8): 

If the two middle terms of the expansion           are equal,  

Prove that 
 

 
 

 

 
 

 

 

the order of the middle term = 
    

 
 = 7    and   

    

 
 = 8 

                                 =                                            

       
       

 
 

    =         
       

 
 

   

          
     

 

     
          =       

     

     
 

                              =           

                       
 

 
 

 

 
  

Or directly for choose problems: 

If the two middle terms are equal 
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