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Name : _________________________ 

Date:  _________________________ 

 

Secondary 3 Additional Mathematics: Binomial Theorem 
 
1. Binomial Theorem for a positive integral index: 

If n is a positive integer, the expansion of (" + $)! is given by the following formula: 

(" + $)!  

= "! + $%1' "
!"#( + $%2' "

!"$($ +⋯+ $%+'"
!"%(% +⋯+ $ %

% − 1'"(
!"# + (!  

= "! + %"!"#( + !(!"#)
$ "!"$($ +⋯+ !(!"#)(!"$)…(!"%)#)

%! "!"%(% +⋯+ %"(!"# + (!  

 

(a) By replacing y with −(, we obtain the expansion of (" − $)!  

(" − $)!  

= "! + $%1' "
!"#(−() + $%2'"

!"$(−()$ +⋯+ $%+' "
!"%(−()% +⋯  

                +$ %
% − 1'"(−()

!"# + (−()!  

 

(b) In a similar way, we get the following expansions 

(1 + ")! = 1 + %" + $%2' "
$ + $%3' "

+ +⋯+ $%+' "
% +⋯+ %"!"# + "!  

(1 − $)! = 1 − '$ + )'2+ $
" − )'3+ $

# +⋯+ )'.+ (−1)
$$$ +⋯+ '(−1)!%&$!%& + (−1)!$!  

 

2. In general, $%+' =
!(!"#)(!"$)…(!"%)#)

(#)($)(+)…(%) = !(!"#)(!"$)…(!"%)#)
%! = 0%	!  

For example: 

(a) $%1' =
!
#    or  = 0# = %	!  

(b) $%2' =
!(!"#)
(#)($)  or !(!"#)$!     or  = 0$	!  

(c) $%3' =
!(!"#)(!"$)
(#)($)(+)  or !(!"#)(!"$)+!   or  = 0+	!  

 

3. In the expansion of (" + $)!  

(a) there are n + 1 terms, 
(b) the powers of x are in descending order while the powers of y are in ascending order. 

(c) the powers of x and y add up to n. 

(d) the (+ + 1)th	term is $%+' "
!"%(% 
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Example: 

(a) (2 + 5")$  

Number	of	terms = 5 + 1 = 4 + 1 = 5  

(2 + 5")$ = 2$ + 8419 (2)
%(5") + 8429 (2)

&(5")& + 8439 (2)(5")
% + (5")$  

      	= 16 + 4(8)(5") + (6)(4)(25"&) + (4)(2)(125"%) + 625"$ 

      	= => + =>?@ + >??@' + =???@( + >AB@) 
 

OR  
 

(2 + 5")$ = 2$ + 01	
4 (2)%(5") + 02	

4 (2)&(5")& + 03	
4 (2)(5")% + (5")$  

      	= 16 + 4(8)(5") + (6)(4)(25"&) + (4)(2)(125"%) + 625"$ 

      	= => + =>?@ + >??@' + =???@( + >AB@) 

 

(b) 82 − *
+9

%
 

 Number	of	terms = 5 + 1 = 3 + 1 = 4  

82 − *
+9

%
= C2 + 8− *

+9D
%
  

    = 2% + 8319 (2)
&(− *

+) + 8
3
29 (2)

* 8− *
+9

&
+ 8− *

+9
%
  

    = 8 + (3)(4)(− *
+) + (3)(2) 8

*
+!9 + 8−

*
+"9  

    = 8 − *&
+ +

,
+! −

*
+"  

 

OR  
 

82 − *
+9

%
= C2 + 8− *

+9D
%
  

    = 2% + 01	
3 (2)&(− *

+) + 02	
3 (2)* 8− *

+9
&
+ 8− *

+9
%
  

    = 8 + (3)(4)(− *
+) + (3)(2) 8

*
+!9 + 8−

*
+"9  

    = 8 − *&
+ +

,
+! −

*
+"  
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4. The general formula for the (+ + 1)th term of the expansion of (" + $)! is given by the 

following formula: 

/'() = )01+2
*%'3' 

 

5. This formula helps us find specific terms (for example, the term in "-) in a binomial 

expansion without having to do the entire expansion. 

 

6. In particular, we can also find the term independent of x, i.e. the constant term, in the 

expansion. Equate the power of x in the simplified expression to 0 and solve for r. 

 

Example 

In the expansion of 8"& + &
+9

,
, find  

(a) the coefficient of "%, 

(b) the constant term. 

 
The (E + 1)./ term, 	F01* = 86E9 ("

&),20 8&+9
0
  or  = 01	

6 ("&),20 8&+9
0
  

          = 86E9 "
*&2&0 ⋅ 20 ⋅ "20 	  or  = 01	

6 "*&2&0 ⋅ 20 ⋅ "20 	 

          = 86E9 "
*&2%0 ⋅ 20 	   or         = 01	

6 "*&2%0 ⋅ 20 	   

 

(a) To find the coefficient of "%,	let 12 − 3E = 3 

   3E = 9  

    E = 3  

Therefore, the coefficient of "% = 8639 2
%	  or  = 03	

6 2%	  

               = 160	  
 

(b) To find the constant term, let 12 − 3E = 0 

                  3E = 12  

               E = 4  

Therefore, the constant term = 8649 2
$	  or  = 04	

6 2$	  

          = 240	  
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Name : _________________________ 

Date: _________________________ 
 
 

 

Binomial Theorem – Practice Questions 1 
 
1. Find the first four terms, in ascending powers of x, each of the following expansions.  

(a) (1 + "&)*3	 
 

 

 

 

 

 

 

 

 

 

(b)  81 + +
&9
4
	 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



www.ApexEducators.com 34 

7. (a) In the expansion of 82 − +
%9
!

, show that the ratio of the coefficient of the 2nd term to  

that of the 4th term can be simplified to the expansion &*,
(!2*)(!2&) .  
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(b) Find the value of n if the ratio in (a) is 108 : 55. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Hence, find the term "-. 
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8. (a)  Given that the constant term in the binomial expansion of 8" + 7
+9

,
 is −160, find the  

 value of the constant L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(b)  Using the value of L found in part (a), show that there is no constant term in the  

 expansion of 8" + 7
+9

,
(2"& + 3). 
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9. The coefficient of *+" is 512 in the expansion of 8&+ + S"
&9

6
, where S < 0. 

(a) By working out the general term of 8&+ + S"
&9

6
, find the value of S. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Using the results in (a), 

(i) show that the coefficient of the first term in the expansion of 8&+ + S"
&9

6
is also 

512. 
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(ii) find the *+% term in the expansion of 8&+ + S"
&9

6
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Explain why the term *+& does not exist in the expansion of 8&+ + S"
&9

6
8 *5+ +

*
*& "

&9. 
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10. (a)  By considering the general term in the binomial expansion of 8"% − &
+9

4
, explain why  

 there are only odd powers of " in this expansion. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)  Find the term independent of " in the expansion of 8"% − &
+9

4
8-+ − 2"

&9. 

 


