
����������������������������            10 – Binomial Theorem ��������������		
��	��
 
 

 

��������	�
����
����������	�
����
����������	�
����
����������	�
����
������
When n is a positive integer : 
 

01. (a � x)
n
 �  a

n
  � n n 1 n n 2 2 n n r r n

r1 2C a x C a x C a x x� � � � � � � � � � � � � �

� � �� � � � �    n n r r
r rt C a x� �
� �� �

��  
 

02. (1 � x)
n
 �  1  � n n 2 n r n

r1 2C x C x C x x� � � � � � � � � � � � � �� � � � �                                   n r
r rt C x� �
� �� ��  

 

03. (a 	 x)
n
 �  a

n
  	 n n 1 n n 2 2 n n

1 2C a x C a x ( 1) x� � � � � � �

� �� � � �     
 

04. (1 	 x)
n
 �  1  	 n n 2 n n

1 2C x C x ( 1) x� � � � � � � �� � � �  

 

05. Middle Term of (1 � x)
n
  :  

      (a) when n is even  M.T. � n n/2
n/2

C x      (b) when n is odd  M.T. � n 1

2

n 1
n 2C x�

�

   and  n 1

2

n 1
n 2C x�

�

 

06.  Greatest Co-efficient of  (a � x)
n
 or (1 � x)

n
 : 

      (a)  when n is even  G.C. ��
n

1
2

� �
� �
� �
� th  i.e., middle term’s co-efficient. 

      (b)  when n is odd  G.C. ��
n 1

1
2

� �
� �
� �

�
� th  or  

n 1
1

2

� �
� �
� �

�
� th  term has the greatest co-efficient, both being equal. 

07.  Greatest Term of  (a � x)
n
 when x, a 
 0.                                                               

r 1

r

t n r 1 x

t r a
.

� � �
�  

       rr 1t t� ��� according as r � � 
 
n 1

x
x a

�

�
. 

 

08.  Properties : (a)  n0 1 2C C C C�������� � �   � 2
n
.           (b)  n1 2 3C C C C�������� � �   � 2

n
 − 1. 

                           (c)  0 2 4C C C �������� �   � 51 3C C C �������� �   � 2
n − 1

. 
 

Infinite Binomial 

09.  Expansion for any value of  n (n � a positive integer) 

     (a)  if  a
2
 > x

2
  then  (a � x)

n
 �  a

n
 � n n 1 n n 2 2

1 2C a x C a x 
� � �������� �  
 

     (b)  if  a
2
 < x

2
  then  (a � x)

n
 �  x

n
 � n n 1 n n 2 2

1 2C x a C x a 
� � �������� �  
 

 

10.  Deduction :  n � a positive integer  [	 1 < x < 1  or |x| < 1 ] 
 

        (a)  (1 � x)
n
 � 1� n n 2 n 3

1 2 3C x C x C x �������� � � 
  (b)  (1 	 x)
n
 � 1	 n n 2 n 3

1 2 3C x C x C x �������� � � 


     For :  	 n � a positive integer 

    (c) (1 	 x)
	 n

 � 1	 n n 2 n 3
1 2 3C x C x C x �������� � � 
   (d) (1 	 x)

	 n
 � 1� n n 2 n 3

1 2 3C x C x C x �������� � � 

 

 

11.  Important Results :  when  	 1 < x < 1 

     (a)  (1 � x)
	 1

 � 1 	 x � x
2
 	 x

3
 � 
�������  

     (b)  (1 	 x)
	 1

 � 1 � x � x
2
 � x

3
 � 
�������  

     (c)  (1 � x)
	 2

 � 1 	 2x � 3x
2
 	 4x

3
 � 
�������  

     (d)  (1 	 x)
	 2

 � 1 � 2x � 3x
2
 � 4x

3
 � 
�������  

     (e)  (1 � x)
	 3

 � 1 	 3x � 6x
2
 	 10x

3
 � 
�������  

     (f)  (1 	 x)
	 3

 � 1 � 3x � 6x
2
 � 10x

3
 � 
�������

     (g)  

1
2 2(1 x )
�

�  �  2 4 61 1 3 1 3 5
1 x x x

2 2 4 2 4 6



� � �

� � �

�������� � � �  

 

 

Sum - HS 

 01. Obtain the term free from x in the expansion  
2

9
1

2x
3x

� �
� �
� �
�  �����������	�
�������
�����������  

02. Find the co-efficient of  x  in  (1 − 2x
3
 � 3x

5
)

10
1

1
x

� �
� �
� �
�  �������������������������������	��������������  

03. If  − 1 � x � 1,  prove that ���������������
� ������������������� 

     (1 � x � x
2
 � x

3
 � 
������� ) (1 � 2x � 3x

2
 � 4x

3
 � 
������� ) � 

1

2
(1.2 � 2.3x � 3.4x

2
 � 
������� ) 

04. Find the co-efficient of  x
r
  in the expansion  

2

1 x

(1 x)

�

�
 �����
�����  

05. Find the co-efficient of  x
16

  in the expansion  x
10

 (x − 2)
10

. ���!�
���������	���  



����������������������������                  10 – Bi Theorem : Page-2 ��������������		
��	��
 
 

 

06. Given that  (1 − x)
n
 �  2 3 n r n n

r0 1 2 3C C x C x C x 1) C x 1) x� � � � � � � � � � � � � �� � � � � �� � � �� ; show that 

     n1 2 3C 2C 3C nC�������� � �   � n.2
n − 1

. �����"������!�#	��������������
�������$ �������%$���  

07.  Find the first three terms in the expansion of  (2 � 3x)
− 3

 and state the condition of validity of the expansion. 

 ���!��$&�%������������� 

08.  Write down the first four terms in the infinite series expansion of (1 � x)
1/ 4

 in ascending powers of x and state the 

condition of validity of the expansion. ������������#	���� 

09.  Find the term independent of  x in the expansion of  
2

9
3x 1

2 3x

� �
� �� �
� �

� �����"���������	 �����
� ����'�%�
������������� 

10.  Prove that the co-efficient of the middle term in the expansion of  (1 � x)
 12

  is equal to the sum of the co-

efficients of the two middle terms in the expansion of  (1 � x)
 11

. ������� 

11.  Find the middle term in the expansion of  
2

3

8
x 3

3 x

� �
� �� �
� �
�  ����������������������������������
���� 

12.  If in the expansion of (1 � x)
 32

,  the co-efficient of the (3r � 1)th termbe equal to the co-efficient of the (r � 5)th 

term, show that the value of  r is 7. ����������"(  �%����������#��� 

13.  If   | x | � 
1

2
, find the co-efficient of  x

n
 in the expansion of  

1
2(1 2x)

�
�  ���� 

14.  Which term in the expansion of  

q
p 1

(1 x) 1
x

� �
� �
� �

� � is independent of  x,  where  p and q are positive integers ? 

What is the value of the term ? ����������&&��)	 %������	*+�����"��%$���  

15.  If  n is a positive integer and  | x | < 1,  show that the co-efficient of the nth term in the expansion of (1 − x)
 − n

 is 

twice the co-efficient of the (n − 1)th term. ����������� 

16.  If  (1 � x)
n
 �  2 n

n0 1 2C C x C x C x� � � �� � � � � � � ,  prove that  n0 1 2C 2C 3C (n 1)C� � � � �� � � � � � �  

      � (n � 2)2
n − 1

. ������
������	 ������������
����� 

17.  Find the co-efficient of x
− 2

 in the expansion of  

8
7

3x
x

� �
� �
� �
� . �����#	�����'�%���&&���� 

18.  Write down the first four terms in the expansion of (2 � x)
 − 2

 in ascending power of 
1

x
, stating the condition of 

validity of the expansion. ���� 

19.  Use binomial theorem to show that if  n � 2 is an integer, then  11
n
 − 10n − 1 is divisible by 100. �����"������ 

19a. Use binomial theorem to show that if  n � 2 is an integer, then  3
2n � 2

 − 8n − 9 is divisible by 64. ,,�����"�
��� 

20.  Use binomial theorem to calculate (1
02)
8
 correct to two places of decimals. �
����"������� 

21.  Examine whether there is any term containing  x
9
 in the expansion of  

2
20

1
2x

x

� �
� �
� �

� . �
��� 

22.  If  y � 2x � 3x
2
 � 4x

3
 � 
�������  for  | x | � 1, | y | � 1, find the first three terms in the expansion of  x  in a series of 

ascending powers of y. �
����"�#��� 

23.  If  (1 � x)
n
 �  2 n

n0 1 2C C x C x C x�������� � � � ,  show that  

                                                             n n0 1 n 1 2 n 2 0C C C C C C C C� � � � � � �� �� � � �  ��
( )

2

2n

n
 ���� 

24.  The condition of validity of the expansion being assumed to be satisfied, find the fifth term in the expansion of  
1
2(1 2x)

�
� in ascending powers of  x. [give your answer in the simplified form]. ����������'�%��� 

25.  Express the series  
2 3

5 5 7 5 7 9
2 to

2 3 3 3 4 3
∞

. . .

. . .
�������� � � �  in the form of a binomial expansion and hence find its 

value. �����"
����� 

26.  Find the numerically greatest term (or terms) in the expansion of  (2 − 3x)
13

 when x � ½   

 �����$&�%�(  �%���"�������"
����� 

27.  If  (1 � x)
n
 �  2 n

n0 1 2C C x C x C x�������� � � � ,  prove that  

        n0 1 2C 3C 5C (2n 1)C� � � � � � �� � � � �  ���������2
n
� ���	�������"#	���� 

28.  If   | a | � 1 and   | b | � 1, then find the sum of the series : 

                                 1 � (1 � a)b � (1 � a � a
2
)b

2
 � (1 � a � a

2
 � a

3
)b

3
 � ������� �������  

29.  The successive co-efficients in the expansion of  (1 � x)
n
 is  a, b, c, show that   n � 

2

2ac b(a c)

b ac

� �

�
. 

============================================== 
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Sum - HP 
 

01.  If in the expansion of  (1 � ax � 2x
2
)
6
 the co-efficients of  x

2
 and  x

11
  be  27 and  − 192 respectively, then prove 

that  a � − 1. ���� 

02.  Sum to infinity :  

2 3
1 2 1 3 2 1 3 5 2

1
2 3 2 4 3 2 4 6 3

� � � � � �� � �� � � 
� � �� � �� � �� � �� � � � � �
� � � �

�������� � � �  ������
���� 

03.  Sum to infinity :  

2
1 1 3 1 1 3 5 1

2 2 4 4 2 4 6 4

� � � �� �� � 
� �� �� �� �� � � �

� � �

� �

� � �

�������� � �  ��������	����'�%��� 

04.  If  (1 � x)
n
 � 2 n

n0 1 2C C x C x C x�������� � � � , show that  0 1 2 n
C C C C

1 2 3 n 1
� � � � � � �� � � �

�
 ��

n 12 1

n 1

� �

�
��

 ��������"��������",����"
� ������&&��"-�*�	�����	*+��������
������	*+��	 �����'�%�
����� 

04(a).  If  (1 � x)
n
 � 2 n

n0 1 2C C x C x C x�������� � � � , show that 

                                                      n0 1 2 n
C C C C

( 1)
1 2 3 n 1

� � � � � � �� � � � �
�

 ��
1

n 1�
� 
� ��! 

05.  If   Pn be the product of all the co-efficients in the expansion of  (1 � x)
n
,  then prove that 

n
n 1

n

P (n 1)

P n

� �
� . 

 �����")	 %�����'�%������������

��&��������	��� 

06.  In the expansion of  (1 � x)
n
, if the numerical co-efficients of any four consecutive terms be 1 2 3 4a , a , a , a , then 

prove that  31 2

1 2 3 4 2 3

aa 2a

a a a a a a
� �

� � �
. ���!�",��� 

07.  If  c be such a number that c
4
 can be neglected in comparison with  l

4
, then show that 

        

       
2

2

3 c
2

c c 4
�� � �

� �

l l

l l l
 �����"��������� 

08.  Find the index of the power of  x  in the greatest co-efficient in the expansion of  

12
5x

2
2

� �
� �
� �
�  ���� 

09.  If  y � 3x � 6x
2
 � 10x

3
 � 
�������  then prove that  x  �  

2 3
2 3

y 1 4 1 4 7
y y to

3 3 2 3 3
∞

. . .

. .
�������� � �  ���� 

10.  If  (1 � x)
n
 �  2 n

n0 1 2C C x C x C x�������� � � � ,  show that  

       � �� �� � � �n0 1 1 2 2 3 n 1C C C C C C C C�� � � �� � � � � � �  ��
n

n1 2 3

(n 1)
C C C C

n
� � � � � � �

�
 �����"'�%��������	*+��� 

11.  Sum to infinity :  
1 1 3 1 3 5

4 4 6 4 6 8
�������� � � 


� � �

� � �

 [1]  '�%��� 

12.  If  x � 1 � a � a
2
 � to����������� 
 and  y � 1 � b � b

2
 � to����������� 
 	�where a and b are proper fractions, 

       then the value of  z � 1 � ab � a
2
 b

2
� to����������� 
 �is given by     (i) 

xy

x y 1� �
     (ii) 

xy

x y 1� �
 

      (iii) 
xy

x y 1� �
   (iv) 

xy

x y 1� �
. �%	�"�	*+������� 

13.  If  n  be a positive integer, and if the third, fourth, fifth and sixth terms in the expansion of (x � p)
n
 be  a, b, c, d 

respectively, prove that  
2

2

b ac

c bd

�

�
 � 

5a

3c
. �	*+������� 

14.  If  (1� x)
n
 � 2 n

n0 1 2C C x C x C x�������� � � � ,show that 2 2 2 2
n1 2 3C 2C 3C n C� � � �� � � � � � � �

( )
2

2n 1

n 1

�

�
 ���� 

15.  Sum to infinity :  
1 1 3 1 3 5

1
4 4 8 4 8 12

�������� � � � 

� � �

� � �

 [ 2 ]  ����������������)	 %������	 �����
�������� 

16.  If  (1 � x)
n
 �  2 n

n0 1 2C C x C x C x�������� � � � ,  prove that  

        n 1
n1 2 3C 2C 3C ( 1) n C� �� � � � �� � � � � � �  ��
� �����)
�&�*�����"
����� 

17.  If  y � x � x
2
 � 2x

3
 �

2n

n n 1
������������

�
�������� ����������� ,  prove that�y

2
 − y � x ��
 

18.  Show that the middle term of the expansion  (1 − x)
2n

 is  
n

n n( 1) 1 3 5 7 (2n 1)
2 x

n

� �������
� �

� �� � �

 �����#	+������%��� 

19.  Sum to infinity :  
1 1 4 1 4 7

1
6 6 12 6 12 18

�������� � � � 

� � �

� � �

 [ 3 2 ]  
� �������"����������� 
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20.  Sum to infinity :  
10 10 16 10 16 22

1
9 9 18 9 18 27

�������� � � � 

� � �

� � �

 [ 33 9 ]  �	*+����"������ 

21.  Sum to infinity :  
4 4 5 4 5 6

1
6 6 9 6 9 12

�������� � � � 

� � �

� � �

 
19

8

� �
	 
� �

  '�%$*+%�*� ���� 

22.  Show that  2 �  
2 4 6

7 1 1 3 1 1 3 5 1
1

5 1 2 1 2 310 10 10
�������� � � �

� �� �� �
� �
� �� �� �

� � �

� �

� � �

 �	*+��� 

23.  If    y � x − x
2
 � x

3
 − x

4
� �����������
   when  − 1 � x � 1,  prove that  x � 

y

1 y�
 ��&&���� 

24.  Find the co-efficient of  x
n
  in the expansion of  

x

(1 2x)(1 3x)� �
. 
� ����
 .��� 

25.  If  3 consecutive co-efficients in the expnsion of (1 � x)
n
 be 66, 220, 495, find the value of  n. [12] �������
 .��� 

26.  Show that  
1 x

1 x

�

�
� 

2 3
x 3 x 5 x

1
1 x 2 1 x 2 1 x

�������� � � �
� � �

� � � � � �� � �� � �� � � 
� � �� � �� � �� � �� � �� � � � � �
� �  �	*+������ 

27.  If  x is so small that x
2
 and higher power of x may be neglected, show that  

231 x (1 x)

1 x 1 x

� � �

� � �
� 1 − 

x

6
. ���� 

28.  Show that  (x − 1)
2
 is a factor of  x

n
 − nx � n − 1. 

29.  Find the term independent of  x in the expansion of  

n
m 1

(1 x) 1
x

� �
� �
� �

� � ,  where  m and n are positive integers ? 

============================================== 
Sum - TP 
 

01.  If  0 1 2 3 15C , C , C , C , C� � � � � � � �are the binomial co-efficients in the expansion of (1 � x)
15

,  prove that 

       151 2 2

0 1 1 14

CC C C
2 3 15

C C C C
� � � � � � � � � �� � � � ���120. 
� ����",��!��������(  �%��� 

02.  Evaluate  (0 � 99)
15

  correct to four places of decimals. ,����������"/����0 

03.  Find the term independent of  x in the expansion of  
2

10
x 3

3 2x

� �
� �� �
� �

�  ,����"������"/����0 

04.  If the co-efficients of (2r � 4)th, (r − 2)th  terms in the expansion of (1 � x)
18

 are equal, find r. ,����".�1���"/����0 

05.  Find the value of greatest term in the expansion of  

20
1

3 1
3

� �
� �
� �
�  ,����"������"/����0 

06.  If  (1 � x)
15

 �  2 15
0 1 2 15C C x C x C x�������� � � � ,  find the value of  

        2 3 4 15C 2C 3C 14C� � �� � � � � � �  [212993]  ,���"/����0 

07.  If the co-efficients of  2nd, 3rd and 4th  terms in the expansion of  (1 � x)
2n

  are in A.P. 

      show that  2n
2
 − 9n � 7 � 0. �����,����.�1���"/����0 

08.  Find the term independent of  x in the expansion of  (1 � x � x
2
)

2
9

3 1
x

2 3x

� �
� �
� �

�  ,����"�	*+���"/��!�0 

09.  If  n0 1 2 3C , C , C , C , C� � � � � � � �be the co-efficients in the expansion of (1 � x)
n
,  prove that   

      (a)  2 2 2 2
n0 1 2C C C C� � � �� � � � � � � �

( )
2

2n

n
 ��������",����"#	+�����"/��!�0 

      (b)  r n n r0 1 r 1 2 r 2C C C C C C C C �� �� � � �� � � � � � �  ��
2n

n r n r�� �
 ,����"�$&�%�������"�	*+���""/��!�0 

10.  Show that the larger of  (99)
50

 � (100)
 50

  and  (101)
 50

  is  (101)
 50 

 ,���""/��!�0 

11.  Show that the sum of the co-efficients of the polynomial  (1 � x − 3x
2
)
2143

  is  (− 1). ,���""/��!�0 

12.   Find the term independent of x in  

7
12(1 + x) x
x

� �
−� �

� �
                                                             [70]""/-��!0 

13.   Show  that  the middle term in  the expansion of  

2n
1 1.3.5.........(2n 1) nx   is     ( 2) .
x n !

� �
� �
� �
� �

� �
�

 /-���0 

 

���������	
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���
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