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[Sequences]  
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B�	�� 'C��� 6D% ��,�		�� E�
  ���1 4A[ M\&:  

1 3a =  "1 4n na a −= +  LA�2n ≥.  
 �,�	A, ��,�		�� 4% ]0�	�� 4A[{ }na �̂'� ��,�		�� �& _�� ��
" �H� X��`	a�, V�

 X����na . ��,�	(D� b"3� �7(P� $"�H� -�;<(={ }15 ( 2)n− − �
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15 ( 2) 17

15 ( 2) 11

15 ( 2) 23

15 ( 2) 1

15 ( 2) 47
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− − =
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[Arithmetic Sequences]  

 ��,�		� �
 ��,�7H� ��,�		�� �'A���	,�c ��$�% .���		� 4��� d& ., e�f�� .
 �� >'I\ -e$& V�'T,"{ }na  ��
 �g� ��,�7� ��,�		�1n na a d+ − =  LA�
 hS'� W�C! $�%n  @��d  i�	��� e�f�� 6(7� j,�c $�%

)common difference .( -�;<(={ }2 2n +  '
 i�	��� ��k�= ��,�7� ��,�		�
2 �3  

1 2( 1) 2 (2 2) 2n na a n n+ − = + + − + =.  
�
 ��,�		�� E�U b"3� $"�H�  

4, 6, 8, 10,…  
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 i�	��� e�f�� �&"d .-�m��%  

2 1

3 2 1 2

a a d

a a d a d

= +

= + = +
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4 3 1 3a a d a d= + = +  
'
 ��,�	(D� X���� �H� �n= ���" -��A
"  

1 ( 1)na a n d= + −  
  

 ����)�(  ��,�		�� �& j0c&2, 9, 16, 23, 30,…  �S" ��,�7� ��,�		� �
2011a

.  
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 �& �J9 2 16 9 23 16 30 23 7− = − = − = − = ���= ��,�7� ��,�		�� �n=

1 2a =  "7d =.-�g�  
  2011 1 2010 2 2010 7 14072a a d= + = + × = .  ����  

������  
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2

2

b a c b

b a c

a c
b

− = −

= +

+
=

  

 o�7H� *a'�� '
 *a"3� �H� �'A� ��Q")arithmetic mean ( d��� �CD�
M�D� d��� �H�" MD0k.  

 ����)�(  j\�
 �g�3 1, , 3k k+ −  �p= ��,�7� ��,�		� 4� ����		� $"�� �c;c

 �(�kk.  
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 $"�H� �& �J $��%& ����		��& �q  
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(3 1) 3

2 1 3

k k k

k k

− + = − −

− − = − −
  

 �'A� ��Q"2k =.  ����  

 ����)�(  X���� �H� �Sna  ��,�7H� ��,�	(D�2��  d"�7� @��<�� �
��8 
 d"�7� 4��<�� �
��"17−.  

��
  

�& �J3 8a =�n=  1 2 8a d+ =  )r(  
 �& �J"8 17a = − �n=  1 7 17a d+ = −  )s(  

 .	�$���� L:")r ( ")s ( �& �q5d = −  �&"1 18a =.-�g�

1 ( 1) 18 ( 1) ( 5) 23 5na a n d n n= + − = + − × − = −.  ����  

 ����) (  �& l�f��1 2, , , ka a a… NIt ��,�7� ��,�		�  

4 7 10

4 5 6 13 14

17

77

13k

a a a

a a a a a

a

+ + =

+ + + + + =

=

…  

 �(�k �
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��
  

�,�Sv�  �
18k = . '
 ��,�		�� 4� >"3� �H� �& l�f��a  e�f�� �&"
 i�	���d .-�m��%  

4 7 10 17 ( 3 ) ( 6 ) ( 9 ) 17

3 18 17

a a a a d a d a d

a d

+ + = ⇒ + + + + + =

⇒ + =
  

��w�&  
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4 5 13 14 77

11 88 77

8 7

7 8

a a a a

a d

a d

a d

+ + + + =

⇒ + =

⇒ + =

⇒ = −

�

  

 4% x�'�	��,"a  ��$���� y3 18 17a d+ =�& ��\  
3(7 8 ) 18 17

21 24 18 17

6 4

2

3

d d

d d

d

d

− + =

− + =

− = −

=

  

 �& �q z�g 4�"2 5
7 8

3 3
a = − × =.-�{�  

13 ( 1) 13

5 2
( 1) 13

3 3
1 17

ka a k d

k

k

= ⇔ + − =

⇔ + − × =

⇔ − =

  

 -�g�18k =.  ����  

 ����)�(  4�$���� ., $��%& ��,�& L|$&3 "12  ��,�		� $��%& �	7�� �'A1 @�:
��,�7�.  
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 �& l�f��d ��,�		(D� i�	��� e�f�� '
 .�
 �	7�� $��%3� -�m��%  
3,3 ,3 2 , 3 3 , 3 4 ,12d d d d+ + + +.  
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3 5 12

5 9

9
1.8

5

d

d

d

+ =

=

= =
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[Geometric Sequences]  

 ��,�		� �
 ��a��U� ��,�		��{ }na  �H� }�w, �
$"�� 4� L
 6D% LT~
 j,�c d�f! ]� $��, MI07� d���r  �
�	��� �07��� 6%��)common ratio .(

 �& d&1n na a r+ =  hS'� W�C! $�% LA�n .>�<�� L�0a 6D%  
4, 12, 36, 108,…  

 d"�71 �
�	��� ��	07\ ��a��
 ��,�		�3 .�& �(
  
4, 12, 36, 108,− − …  

 d"�71 �
�	��� ��	07\ ��a��
 ��,�		�3−.  

������  

 j\�
 �g�a -b -c �& ���= ��a��
 ��,�		� 4� ����		� $"�� �c;c  

2

b a

c b
b ac

b ac

=

=

= ±

  

 @��ac  �a��U� *a'�� '
)geometric mean ( 4�$��D�a  "c.  
 j\�
 �g�{ }na  �
 �
�	��� ��	07\ ��a��
 ��,�		�r  ��,�		�� $"�� �& �p�=

�
  
2 3 1

1 1 1 1 1, , , , , ,na a r a r a r a r −… …  
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'
 ��,�		(D� X���� �H� �& d&  
1

1
n

na a r −=  

 ����)%(  ��,�		��1 1
9,3,1, , ,

3 9
…  �
 �
�	��� ��	07\ ��a��
 ��,�		�1

3
r = 

 >"3� �
��"1 9a = . '
 X���� �H�= ���"  
1

1 2 1 3
1

1
9 3 3 3

3

n

n n n
na a r

−
− − + −

 = = × = × =  
  

 �'A� ��Q"33 n
na

−=  LA�1n ≥.  ����  

 ����)&(  j\�
 �g�, 3 ,20k k k−  �(= ��a��
 ��,�		� 4� ����		� $"�� �c;c
 �(�k �
k u  

��
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3 20

3
20

3
3

9 20

10 20

k k

k k
k

k
k k

k

−
=

−
=

= −

=

  

 -�g�2k =.  ����  

 ����)'(  ��a��U� ��,�		(D� X���� �H� �S  
6, 6 2, 12, 12 2,…  

 ���I�� 4% M	(�k ��K1 �� >"& �S #1400.  

��
  

 �����1 6a =  "2r = .-�g�( )
1

6 2
n

na
−

= ×.  
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 4% ��K� d��� �H� $��v"1400  $��� }'D��� �'A�n  @��1400na > .
�& ��\ �0a�� ��� X��`	a�,  

  15 768a =-  16 768 2a =-  17 1536a =.  
 �& �q z�g 4�"17a }'D��� NI� �� >"& '
.  ����  

������  

 �'A� @�� ��(	����'D�� >�"��� }�	A�� ��
 4� ?�<�� �K�� y R���a
Lm�7�� E�
 L<� d�S L� $��v ��(	����'D�� X'�f� X��`	a� ��	%��	a�,.  

 ����)((  d"�7� ?�<�� �
�� ��a��
 ��,�		�6−  d"�7� O��P� �
��"162 .
��,�		�� E�U X���� �H� �S.  

��
  

�����  2 1 6a a r= = −  )r(  
  4

5 1 162a a r= =  )s(  
 ��$���� �(7I,)s ( ��$���� 6D%)r (�& �q  

4
1

1
3

3

162

6

27

27

3

a r

a r

r

r

r

=
−

= −

= −

= −

  

 -�g�1 2a =  "3r = −  X���� �H� �'A�"12 ( 3)nna
−= × −.  ����  

 ����)�)( >"3� �
�� ��,�7� ��,�		� �'A1 ��I�I� $��%& �c;c �����  
 d"�7�9 . $���� ��f�& �g�2  $���� ��f�&" ?�<�� �CD�20  ���I,&" @��<�� �CD�

��a��
 ��,�		� 6D% LT~ '
 �(
 >"3� �H� . �
 ����!&  @��<�� �CD� �(�k
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��a��U� ��,�		�� 4� u  

��
  

 �& ����= �g�d  �&" ��,�7H� ��,�		(D� i�	��� e�f�� '
r  �
�	��� �07��� '

 6D% �
 ��a��U�" ��,�7H� .	�,�		�� 4� �c;<�� $"�H� �& �p= ��a��U� ��,�		(D�

B�'	��  
9, 9 , 9 2

9, 11 , 29 2

d d

d d

+ +

+ +
  

�& ��\ z�g 4�9 11r d= +  . �& d&9 11d r= − .  
�& �(
  

29 29 2 29 2(9 11) 7 18r d r r= + = + − = + .  
 -�& d&29 18 7 0r r− − =.�& �q ��$���� E�
 L:"  

29 18 7 0 (3 1)(3 7) 0r r r r− − = ⇔ + − =  

  7

3
r =  "&  1

3
r⇔ = −  

 ��
 �g�1

3
r = −'
 ��a��U� ��,�		�� 4� @��<�� �H�=

2
2 1
9 9 1

3
r

 = − =  
.  

��
 �g� ��&7

3
r ='
 ��a��U� ��,�		�� 4� @��<�� �H�=

2
2 7
9 9 49

3
r

 = =  
.  

 �
 ��a��U� ��,�		�� 4� @��<�� �CD� �(�k ��!& -�g�1.  ����  
  

)�.  ( �*�����
)Series(  

 �D7D7	�� ���	�����,�		� $"�� �'(5 �
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1 2 3, , , , na a a a…  

 K����, �'()� ��U K���a"nS .�& d&  

1 2n nS a a a= + + +�  
��,�		�� ����� ��
 �gn=1, 4, 9, 16, 25,…�n=  

2 2 2 2 21 2 3 4nS n= + + + + +�  
�'A�"  

2
1

2 2
2

2 2 2
3

1 1

1 2 1 4 5

1 2 3 1 4 9 14

S

S

S

= =

= + = + =

= + + = + + =

  

��A
".  
  

)�.� ( ��
���
 �*�����
)ِArithmetic Series(  

��,�7� �D7D7	� -��,�7� ��,�		� $"�� /� 4% ������ �D7D7	�� 6(71 .�;<(=  

3 5 7 23 25+ + + + +�  
��,�7H� ��,�	�� $"�� �'(5 ��3 ��,�7� �D7D7	�  
3, 5, 7, , 23, 25….  

 �& l�f��1 2 3, , , , na a a a…  i�	��� ��k�= ��,�7� ��,�		�d . 4A[ -�m��%

V�'T�� 6D% �
$"�� �,�	
  

1 1 1, , 2 , , 2 , ,n n na a d a d a d a d a+ + − −….  

�'A� z�g 4�  

1 1 1( ) ( 2 ) ( 2 ) ( )n n n nS a a d a d a d a d a= + + + + + + − + − +�  
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 �,�	A,"nS�& ��w�& �q �7A% h�1�	,  

1 1 1( ) ( 2 ) ( 2 ) ( )n n n nS a a d a d a d a d a= + − + − + + + + + +�  
�& ��\ .	�$���� /(�"  

1 1 12 ( ) ( ) ( )n n n nS a a a a a a= + + + + + +�  
 d"�7� $"�H� $�% @��n .-�g�  

12 ( )n nS n a a= +  
�'A�"  

1( )
2n n

n
S a a= +  

 �& �J"1 ( 1)na a n d= + − �& ��w�& �p�=  

1(2 ( 1) )
2n

n
S a n d= + −  

 ����)��(  �'(5 �S5 8 11 14+ + + +…  b�40 ����.  

��
  

 ���= ��,�7� �D7D7	� E�
1 5a = -3d = -40n = .-�g�  

  40

40
(2 5 39 3) 20(10 117) 2540
2

S = × + × = + =.  ����  

 ����)��(  �'()� �S1 1
50 49 49 48 ( 20)

2 2
+ + + + + −�.  

��
  

 ���= ��,�7� �D7D7	� E�
1 50a = -1
2

d = − -20na = − .-�{�  
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1 ( 1)

1
20 50 ( 1)

2

1 1
70

2 2

1 1
70

2 2

na a n d

n

n

n

= + −

 − = + − × −   

− = − +

− − = −

  

141

2 2

141

n

n

− = −

=

  

�& �q ��Q"  

141

141 141
(50 ( 20)) 30 141 15

2 2
S = + − = × = ×  

 -�g�141 2115S =  ����  

 ����)��(  y .0� '
 �(
 @D<� LA� 6D% ���D|�$ ���S _0� �& ���Da $��&
d���� }'� X��`	a�, z�g" LA��� . M��`	a� d��� }'��� $�% ��
 �g�

 '
 ����� ���0� ���Da171 ����� ��I0� $�% '
 �(= u  
  

              

            

          

        

�  

��
  

'
 ��I0��� y }'��� $�% �& Y�Z1, 2, 3, 4,… .  
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 >"3� �
�� ��,�7� ��,�		� E�
"1  i�	��� ��k�="1 .�{�  

1

2

2 ( 1)
2

171 2 1 ( 1) 1
2

342 (1 )

342

n

n
S a n d

n
n

n n

n n

 = + − 

 = × + − × 

= +

= +

  

2 342 0

( 19)( 18) 0

n n

n n

+ − =

+ − =
  

 -�g�19n = − l'=�� ��
" . '
 ����� ��I0� $�% �'A� ��Q"18n =.����  

 ����)� (  >"& �'(5 �& j0c&n  d"�7� �0S'�� �C�CT�� $��%3� 4�
1
( 1)

2
n n +.  

��
  

�
 $��%3�1, 2, 3, , n…  >"3� �
�� ��,�7� ��,�		� �
"1 1a =  �
��"

 ?'���na n=  '
 i�	��� ��k�="1d = .-�g�  

  
1 2 3 (1 ) ( 1)

2 2n

n n
S n n n= + + + + = + = +�.  ����  

 ����)��(  d"�7� R$�7�� �
�� ��,�7� ��,�		�21  >"& �'(5"17  ��
 d"�7� ����0 .@��<�� �
�� �S.  

��
  

6 1 1

17 1 1

5 21 5

17 17
(2 16 ) 0 (2 16 )
2 2

a a d a d

S a d a d

= + ⇒ = +

= + ⇒ = +
  

-�g�  
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1

1

5 21

2 16 0

a d

a d

+ =

+ =
  

�& d&  

1

1

5 21

8 0

a d

a d

+ =

+ =
  

�& �q .	�$���� ���,  
3 21

7

d

d

− =

= −
  

 ��$���� y x�'�	��,1 8 0a d+ = �& ��\  

1̀ 8 8 ( 7) 56a d= − = − × − =.  
-�g�3 1 2 56 2 ( 7) 42a a d= + = + × − =.  ����  

  

)�.% ( ��!"#$
 �*�����
)Geometric Series(  

��a��
 ��,�		� ����		� $"�� �'(5 �
 ��a��U� �D7D7	�� . L�0a 6D%->�<��  

1 2 4 8 16 128+ + + + + +�  
��a��U� ��,�		�� $"�� �'(5 ��3 ��a��
 �D7D7	�  
1, 2, 4, 8, 16, , 128…  

 �& l�f��1 2, , , na a a…  �
 �
�	��� ��	07\ ��a��
 ��,�		�r . 4A[ -�m��%

V�'T�� 6D% �
$"�� �,�	
  
2 1

1 1 1 1, , , , na a r a r a r −…  

�'A� z�g 4�  
2 1

1 1 1 1
n

nS a a r a r a r −= + + + +�  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RRU  

  

 $����, ��$���� y�� }�w,"r �& ��\  
2 1

1 1 1 1
n n

nrS a r a r a r a r−= + + + +�  
�& �q .	�$���� ���,"  

( )
1 1

1( 1) 1

n
n n

n
n

rS S a r a

S r a r

− = −

− = −
  

( )1 1

1

n

n

a r
S

r

−
=

−
  

 �& Y�Z1r =/.  

 ����)�%(  ��,�	(D� b"3� 4������ $"�H� �'(5 �S  
1 1

9, 3, 1, , ,
3 9

− − …  

��
  

 >"3� �
�� ��a��
 ��,�		��1 9a =  �
�	��� �07���"1

3
r = − .-�g�  

  ( )

20

20
1

20

1
9 1

31 27 1
1

1 1 4 3
1

3

na r
S

r

      − −       −        = = = − −    −    − −

 .  ����  

 ����)�&(  d"�7� ��a��
 �D7D7	� ?�<��" >"3� 4��H� �'(590  �
��"
 d"�7� @��<��24 .z�g ��IIt .	D7D7	� $'S" j0c& . >"3� �H� �S #

�(��� LA� �
�	��� �07���".  

��
  

�����  

o b e i k a n d l . c o m



RRV@ @¶ìÿa@óÝy‹¾a@
u@ @

1 1 1

2
1

(1 ) 90

24

a a r a r

a r

+ = + =

=
  

 .	�$���� �(7I,�& �q  

2

2

1 90 15

24 4
15 4 4 0

r

r
r r

+
= =

− − =

  

�& �q ��$���� E�
 L:"  
4 16 4 ( 4) 15 4 256 4 16

2 15 30 30
r

± − × − × ± ±
= = =

×
  

 -�g�1

4 16 2

30 3
r

+
= ="2

4 16 2

30 5
r

−
= = −.  

 ��%1

2

3
r = �& �q  

1 1

4 9 24
24 54

9 4
a a
  × = ⇒ = =  

.  

 ��%"2

2

5
r = − �& �q  

  
1 1

4 24 25
24 150

25 4
a a
  × = ⇒ = =  

.  ����  

   

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RRW  

  

)�.& (�+��, �-���  

)r(  4�$���� ., ��$�f�� $��%3� $�% ��17

4
  "175

2
 u  

)& (38    )} (40    )� (42    )$ (44  
)s( [MAΘ 2011]  ��a��
 ��,�		� 4� ����		� $"�� �c;c }�� L!��

 d"�7�27 .�c;<�� $"�H� E�
 4� *a"3� �H� �(�k �
 �� u  

)& (27

8
    )} (3  )� (9  )$ (27  

)�( [MAΘ 2011]  ����	�� $��%3� ��%'(5 ., 4� $��%& �c;<�� �%'(5 ��
��,�7� ��,�		� $��%& �c;c >"& �'A1 �& 4A[ 2�� u  

)& (1 3
, , 1
5 5
    )} (2, 4, 8    )$ (1 3 27

, ,
3 5 25
    )$ (1 1 1

, ,
2 3 4
  

)�( ��01� �g� $"�H� V]<A� �c;<�� �"���  

( )2( ) ( 11) 10 21f x x x x= − − +  

 �'A1 ��n= ����%�T1��,�7� ��,�		�.�� i�	��� ��k�= u  
)& (3    )} (4    )� (7    )$ (11  

)�( [MAΘ 2011] ��,�	�� $"�� $�% ��8, 5, 2, , 2011− − − … u  

)& (671    )} (672    )� (673    )$ (674  
)�( [MAΘ 2011]  >"3� �
�� ��a��
 ��,�		�6  �
�	��� ��	07\"12 . ��

������ �H� u  
)& (19 102 3×    )} (10 102 3×    )� (21 112 3×    )$ (22 112 3×  

)�( ��,�		�� $"�� $�% ��1 2
36, 35 , 34 , , 30

3 3
−…u 

o b e i k a n d l . c o m



RRX@ @¶ìÿa@óÝy‹¾a@
u@ @

)& (60  )} (99  )� (100    )$ (200  
)�( [MAΘ 2011] d"�7� ��a��
 ��,�		� 4� ?�<�� �H�144  /,���� �H�"

 d"�7�324 .>"3� �CD� ��A(�� ��I�� /�� �'(5 �� u  
)& (0    )} (96−    )� (216    )$ (216−  

)�(  ., $��%& �c;c ��D|$& �g�5  "10  �'(5 �n= ��,�7� ��,�		� 4�'A	�
'
 �c;<�� $��%3�  

)& (122
2

    )} (123
2

    )� (124
4

    )$ (324
4

  

)r�( [MAΘ 2011] NI� d��� hS'�� W�CT�� $���� ��  
15 16 17 15n n+ + + + =� u  

)& (6−    )} (21    )� (35    )$ (85  
)rr(  ��k �'(5 ��k  L�� 2�� �fD	`��25, , 8k k − ��,�7� ��,�		� u  

)& (1−    )} (2    )� (3    )$ (4  

)rs(  ��
 �g�71 7

2n

n
a

−
= ��,�		� X���� �H� '
 . $��D� �(�k ��!& ��n 

 4� ��!& ��,�		�� $"�� L�� 2��200− u  
)& (67    )} (68    )� (69    )$ (70  

)r�( [MAΘ 2011]  �c;c 4� �\'A� ��,�7� ��,�		� V�'07�� 6D% ���Da h	

 d"�7� $"�H� E�
 �'(5 �& Y�Z" $"��21  }�� L!�� �&"

4�]�T�� 4��H� }�� L!��  �� d"�7� 4�]0A�� 4��H� . �(�k ��
$"�H� E�
 ., 4� �
3� �H� u  

)& (8    )} (33

4
    )� (7 2+    )$ (28

3
  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RRY  

  

)r�( [AHSME 1956]  V�'T�� 6D% 2�� $��%3� �'(52 1k +  @��k 
 4� ��I�� �|�� W�C! $�%1  b�n '
  

)& (2n    )} (( 1)n n +    )� (( 2)n n +    )$ (2( 1)n +  
)r�( [AHSME 1950]  4�$���� ., ��a��
 ��a"& �7� ��D|$&8  "5832 .

���D% LT~ 2�� ��a��U� ��,�		�� 4� O��P� �H� �� u  
)& (648    )} (832    )� (1168  )$ (1950  

)r�( [MAΘ 2010]  j\�
 �g�a b c d< < <  4� b"3� ��,�3� $"�H� �

 ��
" ��,�7� ��,�		�d a r− =  �(�k �(=c a− u  

)& (
3

r    )} (
2

r    )� (2
3

r    )$ (3

4

r  

)r�(  �'(5 ���,�7H� .�a'��. 4�$���� ., 21−  "24 u  
)& (2−    )} (2  )� (3    )$ (12  

)r�(  M	(�k d��� �H� d'	t Z ����	�� ��a��U� ���,�		�� 4� d&64 u  
)& (2, 4, 8,…    )} (1, 2, 4,− …  

)� (1 1
, , 1,
4 2

…    )$ (1
, 2, 16,
4

…  

)r�( [MAΘ 2010]  d"�7� ��,�7� ��,�		� 4� b"3� ��\�(<�� $"�H� �'(5
440  '
 i�	��� e�f��"6 .��,�		�� 4� @��<�� �H� �� u  
)& (32    )} (34    )� (44    )$ (46  

)s�( ��,�		�� $"�� $�%16, 10, 4,− − − …  d"�7�37 . E�
 �'(5 ��

��,�		�� u  
)& (2404    )} (3404    )� (4000    )$ (4404  

o b e i k a n d l . c o m



RSP@ @¶ìÿa@óÝy‹¾a@
u@ @

)sr( [MAΘ 2011] d"�7� ��,�7� ��,�		� 4� $"�� �c;c >"& �'(5300− 
 d"�7� $"�� ��71 >"& �'(5"300 .b"3� �	7�� $"�H� �'(5 �� u  

)& (200−    )} (100−    )� (0    )$ (400  
)ss(  �
 ��a��
 ��,�		� 4��<�� �H�" R$�7�� �H� ., �07���2  b�5 . �07\ ��

 �H� b� /,�7�� �H�4��<�� u  
)& (1  b�2    )} (2  b�1    )� (2  b�5    )$ (2  b�5  

)s�( [AHSME 1959] $��%3� 4� LA� M7f\ j,�<�� $���� ��f�& �g�20-  
50 -100  ��a��
 ��,�		� 6D% LT~ .�
�	��� ��	07\ �� u  

)& (5
3
    )} (4

3
    )� (3

2
    )$ (1

2
  

)s�( [MAΘ 2011]  4� �
& ��a��
 ��,�		� 4� >"3� �H�10  O��P� �H�"
 4� ��!&1000 . �
�	��� �07��� j\�
 �g�r ���I�I� ��$�% ��,�	(D�  �(=

 d"�71 �& 4A[ 2�� �C�CT�� $��%3� $�%r u  
)& (3    )} (4    )� (6    )$ (7  

)s�( { }na  ���= ��,�7� ��,�		�8 4a =  "20 120a = .�'()� �(�k ��  

8 9 20a a a+ + +� u  
)& (606    )} (706    )� (806    )$ (906  

)s�( [MAΘ 2010]  d"�7� ��,�7� ��,�		� 4� O��P� �H�15  O��P� �H�"
 d"�7� �"�����"105 .��,�		�� E�
 4� �"�����" d$�H� �H� �� u  

)& (87    )} (90    )� (93    )$ (143  
)s�( [MAΘ 2010]  ��$"�� �7(P� �'(5  ��a��
 ��,�		� 4� b"3�

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RSQ  

  

 �
$"��$��%&  d"�7� >"3� �
�� ��I�I�17  d"�7� O��P� �
��"
272 u  
)& (17  "&417 3×    )} (177    )� (17−    )$ (187  "&527  

)s�(  >"& �'(5n ����,�		�� $"�� 4�20, 16, 12,… .  

 d"�7�60 . $��D� ��A(�� ��I�� �'(5 ��n u  
)& (5    )} (6    )� (9    )$ (11  

)s�(  2�� ����	�� ���,�		�� ., 4� ��,�		�� ����a��
 Z" ��,�7� j7�� u  

)& (10, 36, 62, 88,…    )} (1
, 1, 3, 9,
3

…  

)� (15, 2, 11, 24,− − …    )$ (1 1 1
1, , , ,
2 3 4

…  

)��( [AHSME 1953] �0S'� �
$"�� ��a��
 ��,�		� . �
$"�� 4� �� L

M� .���	�� 4��H� �'(5 d"�7� .�
�	��� ��	07\ �� u  

)& (1    )} (5 1

2

−    )� (5 1

2

+    )$ (2 5

5
  

)�r(  4A	�{ }na  >"& �'(5 ��,�7� ��,�		�n �� �
$"�� 4�d"�7�
22 6nS n n= + . j\�
 �g�3 15, ,ta a a  �(�k �(= ��a��
 ��,�		�t u  

)& (5    )} (7    )� (8    )$ (9  
)�s( [MAΘ 2010]  d"�7� ��7� 4� ]|3�  T�� �%�I� $�%64 . $�%"

�%�I� �c;<, MfD| d��� 4% LI� z�g ��,  ! L
 �%�I� . $�% ��
 �g�
 d"�7� ��7�� �'f!18  �'A� �A=>"3�  T�� �%�I� $�% u  

)& (10    )} (13    )� (16    )$ (19  
)��( [MAΘ 2009]  '
 ��a��
 ��,�		� 4� @��<�� �H�10 /,�7�� �H�"  

o b e i k a n d l . c o m



RSR@ @¶ìÿa@óÝy‹¾a@
u@ @

 '
160 .����	�� ��I�� ., 4� ?�<�� �CD� ��A(�� �(�I�� �
 �� u  

)& (5−    )} (5
2
−    )� (5

2
    )$ (8  

)��( [MAC12 2002] �'(518  '
 ����		�� �0S'�� �C�CT�� $��%3� 4�
L��
 /,�� .�'()� ��U �(�k ��!& �� u  

)& (169    )} (225    )� (289    )$ (361  

)��( [MAΘ 2007] j\�
 �g�1 2
, , ,
4 27
x y  M�I�IH� $��%3� 4� ��a��
 ��,�		�

 �(�k �(=x y+ u  

)& (11

36
    )} (5

18
    )� (5

12
    )$ (15

16
  

)��(  4A	�2, , 6x  d"�7� i�	��� ��k�= ��,�7� ��,�		�d �&"2, , 6y ��,�		�

 �
�	��� ��	07\ ��a��
r . �(�k ��3r

d
 u  

)& (3
2
    )} (5

2
    )� (3    )$ (5  

)��( [MAΘ 2007]  '
 @��<�� �
�� �0S'� �
$"�� ��a��
 ��,�		�2 
 '
 /,�7�� �
��"8 . ��
 �g�6S a b c= +  �(�k �(=a b c+ + u  

)& (12    )} (16    )� (24    )$ (63  
)��( [MAΘ 2009]  '
 i�	��� ��k�= ��,�7� ��,�		�d  >"3� �
��"

1 5a = −  �'()�"8 16S =.�'()� �(�k ��  

( )2 3 4 5 61

18
d d d d d d+ + + + + u  

)& (31
9

−    )} (6    )� (31
9
    )$ (7  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RSS  

  

)��( [AHSME 1955]  4A	�{ }na  @�� ��a��
 ��,�		�1 0a ≠  "0r ≠

 4A	�"{ }nb  @�� ��,�7� ��,�		�1 0b = . ��,�		�� �\'
{ }nc  6D%
B�	�� 'C���:n n nc a b= +LA�1n ≥.  

 $"�� j\�
 �g�nc  �
1, 1, 2,… b"3� V����� $"�H� �'(5 �(=

	(D�	 ��,�nc u  
)& (467    )} (557    )� (978    )$ (1068  

)��( [AHSME 1958]  >"3� �H�$��%& �
$"�� ��,�7� ��,�		� 4�  �C�C!
 '
 ����		�2 1k + . �'()� �(�k ��2 1kS + u  

)& (3 3( 1)k k+ +    )} (3 3( 1)k k− +  
)� (3( 1)k +    )$ (2(2 1)( 1)k k+ +  

)�r( [AHSME 1960]  �& l�f��nS -2nS -3nS  /���5 �
n -2n -3n 
 '
 >"3� �
�� ��,�7� ��,�		� $"�� 4�a  '
 i�	��� ��k�="d . ��

 �(�k3 2n n nS S S− − u  
)& (22n d    )} (2n d    )� (2an d    )$ (and  

   

o b e i k a n d l . c o m



RST@ @¶ìÿa@óÝy‹¾a@
u@ @

)�.' (�+��.
 �-���
 ���/  

)r( �,�Sv�  �
)� :(�
 $��%3�5, 7, 9, 11, , 87… .  

 >"3� �
�� ��,�7� ��,�		� E�
"1 5a = i�	��� ��k�= -2d = �H� -
 ]|3�87na = .-�g�  

1 ( 1)

87 5 2( 1)

2 84

. 42

na a n d

n

n

n

= + −

= + −

=

=  

)s( �,�Sv�  �
)} :( �
 �c;<�� $"�H�, ,
a
a ar

r
 @��r  �07��� '


�
�	��� .-�m��%  

3

3

27

. 27 3

a
a a ar

r

a

= × × =

= =  

)�( �,�Sv�  �
)& :(�& Y�Z  
3 1 3 2

1
5 5 5 5
4 2 8 4

3 1 27 3

5 3 25 5
1 1 1 1

3 2 4 3

− = − =

− =/ −

− =/ −

− =/ −

  

 -�g�)& ( '
 i�	��� ��k�= ��,�7� ��,�		� �
2

5
.  

)�( �,�Sv�  �
)}:(( ) ( 11)( 7)( 3)f x x x x= − − −.  
 �
 �"��� -�g�3 -7 -11 .i�	��� ��k�= ��,�7� ����		� �
"  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RSU  

  

 d"�7�4.  
)�( �,�Sv�  �
)$ :( ���= ��,�7� ��,�		��1 8a = −-3d =-2011na = .

-�g�  

1 ( 1)

2011 8 ( 1) 3

2022 3

2022
. 674

3

na a n d

n

n

n

= + −

= − + − ×

=

= =

  

)�( �,�Sv�  �
)&:(  
9 9 18 9 19 10

10 1 6 (12) 2 3 2 3 2 3a a r= = × = × × × = ×.  

)�( �,�Sv�  �
)� :( ���= ��,�7� ��,�		��1 36a = -2

3
d = − -

30na = − .�g�-  

1 ( 1)

2
30 36 ( 1)

3

2 2
66

3 3
200 2

3 3
. 100

na a n d

n

n

n

n

= + −

 − = + − −   

− − = −

− = −

=

  

)�( �,�Sv�  �
)& :( �����144ar =  "3 324ar = . �q .	�$���� �(7I,
�&  

3

2

324

144
2.25

ar

ar
r

=

=

  

o b e i k a n d l . c o m



RSV@ @¶ìÿa@óÝy‹¾a@
u@ @

2.25r = ±  
-�g�144

2.25
a ="&144

2.25
a

−
= d"�7� �(�%'(5"0.  

)�( �,�Sv�  �
)& :(�
 $��%3�5, 5 , 5 2 , 5 3 , 10d d d+ + + .  

�& �q -z�g 4�  
5 5 10 5 3

4 5

5

4

d d

d

d

+ − = − −

=

=

  

 �
 $��%3�"1
6
4

 -17
2

 -38
4

 .d"�7� ��%'(5  

1 1 3 1
6 7 8 22
4 2 4 2
+ + = .  

)r�( �,�Sv�  �
)� :( ���= ��,�7� ��,�		� E�
1 15a = -1d = -
14na n= +  �
$"�� $�%"14n − .�g�  

14

2

2

( 14)
15 15

2
15 210 14 30

29 210 0

( 35)( 6) 0

n

n
S n n

n n n n

n n

n n

−

−  = + = 

+ − − =

− − =

− + =

  

 �g�35n = ) �3n hS'�.(  
)rr( �,�Sv�  �
)} :(�����  

2

2

8 5

2 3 0

( 3)( 1) 0

k k k

k k

k k

− − = −

− − =

− + =

  

 -�g�1 1k = −  "2 3k = . �'A�"1 2 1 3 2k k+ = − + =.  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RSW  

  

)rs( �,�Sv�  �
)} :(����0	�� L� '
 }'D���  
71 7

200
2

7 471

471
67.3

7

n

n

n

−
< −

>

> ≈

  

 $��D� �C�C! �(�k ��!& -�g�n  �
68.  
)r�( �,�Sv�  �
)$ :(�
 $��%3� E�
 �& l�f��, ,a d a a d− + .-�m��%  

21

3 21

7

a d a a d

a

a

− + + + =

=

=

  

-�{�  
7(7 ) 2 (7 ) 7

7 14 2

7

3

d d

d d

d

+ = × − ×

+ = −

=

  

 '
 �
3� $����7 28
7
3 3

+ =.  

)r�( �,�Sv�  �
)� :( >"3� �
�� ��,�7� ��,�		��3  i�	��� e�f��"2 .
-�g�  

2

2 3 ( 1) 2 (4 2 )
2 2
2 ( 2)

n

n n
S n n

n n n n

 = × + − × = + 

= + = +

  

)r�( �,�Sv�  �
)& :( �����1 8a =  "7 5832a = .-�g�  

o b e i k a n d l . c o m



RSX@ @¶ìÿa@óÝy‹¾a@
u@ @

6
1

1
6

5832

8

729

3

a r

a

r

r

=

=

= ±

  

-�{�4 4
5 1 8 ( 3) 648a a r= = × ± =.  

)r�( �,�Sv�  �
)� :(�����  
3( )

3 3

d a b a

d a r
b a

− = −

−
− = =

  

-��w�&  2
2( )

3

r
c a b a− = − =.  

)r�( �,�Sv�  �
)� :( �& l�f��d i�	��� e�f�� '
 . ��,�3� $"�H� -�m��%
�
21, 21 , 21 2 , 24d d− − + − + .  

'
 .�a'�� �'(5"6 9 3− + = .  
)r�( �,�Sv�  �
)$ :(�& �q ���,�		(D� ��|3� $"�H� x�, �,�	A,  

)&(  2, 4, 8, 16, 32, 64,…  

)}(  1, 2, 4, 8, 16, 32, 64,− − − …  

)�(  1 1
, , 1, 2, 4, 8, 16, 32, 64,
4 2

…  

)$(  1
, 2, 16, 128,
4

…  

 ��,�		��= ���")$ ( d'	t Z64.  
)r�( �,�Sv�  �
)$:(  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RSY  

  

8 1

1

1

1

8
(2 7 6)
2

440 4(2 42)

2 68

34

S a

a

a

a

= + ×

= +

=

=

  

-�g�3 34 2 6 46a = + × =.  
)s�( �,�Sv�  �
)} :( >"3� �
�� ��,�7� ��,�		� E�
16−  i�	��� ��k�="

6 .-�g�  

37

37
2 ( 16) 36 6 37 92 3404

2
S  = × − + × = × = .  

)sr( �,�Sv�  �
)& :(�����  

  
( ) ( 2 ) 300

3 3 300

a a d a d

a d

+ + + + = −

+ = −  )r(  
-��w�&  

  

( ) ( 8 ) 300

9 36 300

3 12 100

a a d a d

a d

a d

+ + + + + =

+ =

+ =

�

  )s(  
 $��� }'D���( ) ( 5 )a a d a d+ + + + +� .$��� d&6 15a d+.  
 ��$���� ���,)r ( ��$���� 4�)s (�& �q9 400d = .-�g�  

6 15 6 6 9

2(3 3 ) 9

2 ( 300) 400 200

a d a d d

a d d

+ = + +

= + +

= × − + = −

  

)ss( �,�Sv�  �
)$ :(�����  
5

2

7

2 5

5 2

ar
r

ar
= ⇒ =.  

o b e i k a n d l . c o m



RTP@ @¶ìÿa@óÝy‹¾a@
u@ @

-�g�
6

7

1 2

5

ar

rar
= =.  

)s�( �,�Sv�  �
)& :(��a��U� ��,�		�� �����20 ,50 ,100k k k+ + + .  
-�m��%  

50 100

20 50

k k

k k

+ +
=

+ +
  

2

2 2

(50 ) (20 )(100 )

2500 100 2000 120

20 500

500
25

20

k k k

k k k k

k

k

+ = + +

+ + = + +

=

= =

  

�
 �
�	��� �07��� -�g�50 75 5

20 45 3

k

k

+
= =

+
.  

)s�( �,�Sv�  �
)$ :(�����  
4 4

1 1

4 4 4
5 1

10 10

1000 10 1000 100

a a r r

a a r r r

> ⇒ >

= < ⇒ < ⇒ <
  

 �
 z�g NIt 2�� �C�CT�� $��%3�0, 1, 2, 3± ± ± . /�',

1 11a = �	II� .	���0	�� �& �q ��k /�(� �r E�
 . }'D��� $���� -�g�
 '
7.  

)s�( �,�Sv�  �
)� :( >"3� �
�� ��,�7� ��,�		� �'(5 '
 �'()� �& Y�Z
4  '
 ��% @��<�� �
��"120 .�g�-  

8 9 20

13
4 120 806

2
a a a  + + + = + = �  

)s�( �,�Sv�  �
)& :(�����  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RTQ  

  

5 1

25 1

4 15

24 105

a a d

a a d

= + =

= + =
  

�& ��\ ��\�<�� ��$���� 4� b"3� ��$���� ���,  
20 90

9

2

d

d

=

=
  

 ��$���� y x�'�	��,"�& �q b"3�  

1

9
15 4 15 18 3

2
a = − × = − = −  

-�g�21 1

9
20 3 20 87

2
a a d= + = − + × =.  

)s�( �,�Sv�  �
)$ :(�����  

1 17a ="4 4
5 1272 17a a r r= = =  .-�g�  

4 272
16

17
2

r

r

= =

= ±

  

 ��
 �g�2r = �& ���=  

( )
( )

5
1 5

5

1
17 2 1 17 31 527

1

a r
S

r

−
= = − = × =

−
  

 ��
 �g�"2r = − �& �p�=  

( ) ( )5 5
1

5

1 17 ( 2) 1 17 ( 33)
187

1 2 1 3

a r
S

r

− − − × −
= = = =

− − − −
.  

)s�( �,�Sv�  �
)$ :( ���= ��,�7� ��,�		��1 20a =  "4d = −"60nS =

.-�g�  

o b e i k a n d l . c o m



RTR@ @¶ìÿa@óÝy‹¾a@
u@ @

2

2 20 ( 1) ( 4) 60
2

(44 4 ) 120

11 30 0

( 5)( 6) 0

n
n

n n

n n

n n

 × + − × − = 

− =

− + =

− − =

  

 -�g�1 6n =  "2 5n = �'()� �'A�"  

1 2 6 5 11n n+ = + =.  
)s�( �,�Sv�  �
)$:(  

)& ( '
 i�	��� ��k�= ��,�7� ��,�		�16.  
)} ( �
�	��� ��	07\ ��a��
 ��,�		�3.  
)� ( i�	��� ��k�= ��,�7� ��,�		�13.  

)$ (�3 ��a��
 Z" ��,�7� Z1 1 1

3 2 6
− = − .4A�"1 1

1
2 2
− = − .

 -��w�&1 1
1

2 2
÷ =  4A�"1 1 2

3 2 3
÷ =.  

)��( �,�Sv�  �
)} :( LA� �����1n ≥  
1 2

1 1 1
n n na r a r a r+ += +  

 6D% ��$���� �(7I,1
na r �& �q  

2 1 0

1 1 4 1 5

2 2

r r

r

+ − =

− ± + − ±
= =

  

 �n= �0S'� $"�H� �& �J"r  �'A� # 4�" hS'�1 5

2
r
− +

=.  

)�r( �,�Sv�  �
)} :(�����  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RTS  

  

2
1 1

2
2 2 1

2 1 6 1 8

2 2 6 2 8 12

a S

a S a

= = × + × =

= − = × + × − =
  

-�g�2 1 12 8 4d a a= − = − =.  
�& �q z�g 4�  3 1 2 8 2 4 16a a d= + = + × =  

  15 1 14 8 14 4 64a a d= + = + × =  
 �& �J -�{�3 15, ,ta a a �n= ��a��
 ��,�		�  

2
3 15 16 64ta a a= × = ×  

 -�g�4 8 32ta = × = .�& �q ��Q"  
32 8 ( 1) 4

4 28

28
7

4

ta t

t

t

= = + − ×

=

= =

  

)�s( �,�Sv�  �
)} :( >"3� �
�� ��,�7� ��,�		� �
 �'fT�� �%�I� $�%
64  '
 i�	��� ��k�="3−  �
"64, 61, 58,… .  

 $��� '
 }'D���18a .-�{�  

18 1 17 64 17 ( 3) 13a a d= + = + × − =.  
)��( �,�Sv�  �
)& :( �����2

1 10a r =  "6
1 160a r = .�g�  

6
1

2
1
4

160

10

16

2

a r

a r

r

r

=

=

= ±

  

 ��
 �g�2r =  �n=1

5

2
a = �'A�"2 1

5
2 5

2
a a r= = × =.  

o b e i k a n d l . c o m



RTT@ @¶ìÿa@óÝy‹¾a@
u@ @

 ��
 �g�"2r = −�n=1

5

2
a =�'A�"2 1

5
( 2) 5

2
a a r= = × − = −.  

 -�g��,�Sv�  �
 ��,�SZ� ., 4� ��A(��5−.  
)��( �,�Sv�  �
)} :( '
 >"3� $���� �& l�f��a .�
 $��%3� -�g�  

, 1, 2, , 17a a a a+ + +…  

 >"3� �
�� ��,�7� ��,�		� �
"a  '
 i�	��� e�f��"1 . �q z�g 4�
�&  

18

17 18
18 (1 2 3 17) 18

2
18 9 17 9(2 17)

S a a

a a

×
= + + + + + = +

= + × = +

�  

 �& �J"9  �'A� �AD= L��
 /,��18S  �'A� �& hp�= �;��
 ���,��
2 17a + �;��
 ���,�� . $��%3� h��p	,"1-2-3-4-…  ��!& �& �q

 $��D� �(�ka  L�� 2��2 17a + �,���� �;��
  �
4a = �'A�"

18 9(2 4 17) 225S = × + =.  

)��( �,�Sv�  �
)} :( �����1

1

4
a =  "3

1

2

27
a r =. �m��%-  

3
3 1

1

2 / 27 8

1 / 4 27

a r
r

a
= = = .-�g�3

8 2

27 3
r = =.  

�'A� ��Q"  
1 2 1

4 3 6
1 2 1

6 3 9
1 1 5

.
6 9 18

x

y

x y

= × =

= × =

+ = + =

  

)��( �,�Sv�  �
)& :(�& �J2, , 6x�n= ��,�7� ��,�		� 

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RTU  

  

2 6 2 8 4x x x x− = − ⇒ = ⇒ =  
�
 ��,�		��= ��Q"2, 4, 6 i�	��� ��k�= �'A�"2d =.  

 �& �J"2, , 6y" ��,�		� ��a��
 �n=2 2 6 12 2 3y y= × = ⇒ = .

�
 ��,�		�� -�g�2, 2 3, 6 �
 �
�	��� ��	07\ �'A1"3r =.  

�& �q ��Q"  3 3 3 3

2 2

r

d

×
= =.  

)��( �,�Sv�  �
)} :(�����2
1 2a r = "6

1 8a r = .�m��%-  
6

1

2
1

8

2

a r

a r
=  

( )
4

4 4 2r = =  

 �& ��\ z�g 4�2r = )�0S'� ��,�		�� $"�� ( "1 1a =.-�g�  

( )
( )

6

6

1 2 1
7

7 1 2 7 2 7
2 1 2 1

S

  −   
= = = + = +

− −
  

 �n= ��Q"7a =  -2b =  -7c = �'A�"  
7 2 7 16a b c+ + = + + =.  

)��( �,�Sv�  �
)$ :(�����  

8

8
16 2 ( 5) 7

2
4 10 7

7 14

2

S d

d

d

d

 = = × − + 

= − +

=

=

  

-�{�2 3 4 5 6, , , , ,d d d d d d >"3� �
�� ��a��
 ��,�		�2d =  ��	07\"

 �
 �
�	���2d = .-�g�  

o b e i k a n d l . c o m



RTV@ @¶ìÿa@óÝy‹¾a@
u@ @

( )6

6

2 2 11 1 2 63
7

18 18 2 1 18
S

− ×
= × = =

−
.  

)��( �,�Sv�  �
)� :(�
 ��a��U� ��,�		��2
1 1 1, , ,a a r a r ….  

" ��,�		���7H��
 ��,  
0, , 2 ,d d … .  

 �& �Jn n nc a b= + �n=1 10 1 1a a+ = ⇒ = ��"  
 1 1 1a r d r d+ = ⇒ + =  )r(  
  2 2

1 2 2 2 2a r d r d+ = ⇒ + =  )s(  
 ��$���� }�w,)r ( $����,2−  ��$���� b� �1���� /�")s (�& �q  
2 2 0r r− = . �& d&( 2) 0r r − =.  

-�g�2r = ) �30r ≠.( �'A� ��Q"1d = −.  
 ��a��U� ��,�	(D� b"3� $"�� V����� �'(5{ }na '
  

( )10 10
1 1 2 1

1023
1 2 1

a r

r

− −
= =

− −
  

 ��,�7H� ��,�		(D� b"3� V����� $"�H� �'(5{ }nb '
  
10
0 9 ( 1) 45

2
 + × − = −   

 ��,�		(D� b"3� V����� $"�H� �'(5 -�g�{ }nc '
  
1023 ( 45) 978+ − =.  

)��( �,�Sv�  �
)& :( �& Y�Z2
1 1a k= +  �&"1d = .-�g�  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RTW  

  

( )

( )
( )

2
2 1

2

2

3 2

3 2 3 3 3

2 1
2 1 (2 ) 1

2
2 1

2 2 2
2

(2 1) 1

2 3 3 1

3 3 1 ( 1)

k

k
S k k

k
k k

k k k

k k k

k k k k k k

+

+  = + + ×  
+

= + +

= + + +

= + + +

= + + + + = + +

  

)�r( �,�Sv�  �
)&:(  

( ) ( )

( )

3 2

2

3 2
2 (3 1) 2 (2 1)

2 2

2 ( 1)
2

6 9 3 4 4 2 2
2

4 2
2

n n nS S S

n n
a n d a n d

n
a n d

n
a nd d a nd d a nd d

n
nd n d

− −

= + − − + −

− + −

 = + − − − + − − + 

 = = 

  

o b e i k a n d l . c o m



RTX@ @¶ìÿa@óÝy‹¾a@
u@ @

)�.( (�+��, 01 �-���  

)r(  ��,�		��1 1 1
1, , , ,
4 9 16

… �
:  

)& (*I= ��,�7�    )} (*I= ��a��
  
)� (��a��
 Z" ��,�7� Z    )$ ( " ��,�7�

��a��
  
)s( ,�		�� >"3� �
�� ��,�7� �20 ]|3� �
��"110  �
$"�� $�%"31 .

i�	��� ��k�= �(�k �� u  
)& (2−    )} (1−    )� (2    )$ (3  

)�(  .	�,�		�� 4� LA� X���� �H�{ }na  "{ }nb  '

71 7

2n

n
a

−
=  "

12 ( 3)nnb
−= × − .-�m��%  
)& (��a��
 .	�,�		�� 4� L
  
)} (��,�7� .	�,�		�� 4� L
  
)� ({ }na " ��,�7�{ }nb ��a��
  
)$ ({ }na  " ��a��
{ }nb ��,�7�  

)�( [MAΘ 1991]  �'c;<��" ���'�� �
�� ��,�7� ��,�		� 4� R$�7�� �H� ��
 d"�7�18  d"�7� �'�07��" @��<�� �
��"46 u  

)& (1
3
    )} (2

3
    )� (1    )$ (4

3
  

)�( [MAΘ 1992]  d"�7� ��a��
 ��,�		� 4� ?�<�� �H�4  R$�7�� �H�"
 d"�7�16 . j\�
 �g��07��� �I�I� ��$�% .���		� 4��� ., �(�k �(= ��
/,���� �H� u  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RTY  

  

)& (2    )} (4    )� (6    )$ (8  
)�(  �(�k ��k  L�� 2��1, 2 1, 13k k+ + ��,�7� ��,�		� u  

)& (4−    )} (3−    )� (3    )$ (4  
)�(  ., $��%& ��,�& ��D|$& �g�8−  "32  �'(5 �n= ��,�7� ��,�		� 4�'A	�

'
 E�
 ��,�3� $��%3�  
)& (32    )} (40    )� (48    )$ (50  

)�( [Mathcounts 1992] b"3� �c;<�� $"�H� �'(5 �
$"�� ��a��
 ��,�		� 
��%&$  $"�H� �'(5 " >"3� �H� >�<�& ��0a d"�7� �0S'� �C�C!

 d"�7� b"3� ��,�3�45 .>"3� �H� �� u  
)& (2    )} (3    )� (4    )$ (5  

)�(  $��%3� j\�
 �g�1, 2 , 21k k k− −  ��I�� �'(5 �(= ��a��
 ��,�		�

 ���I(D� ��A(��k u  

)& (2
3
−    )} (2

5
    )� (22

5
    )$ (20

3
  

)r�(  ��,�		�� $"�� $�% ��1
8, 4, 2, 1, ,

256
… u  

)& (8    )} (11    )� (12    )$ (13  
)rr(  ��,�		�� $"�� $�% ��6, 6 2, 12, , 3072… u  

)& (10    )} (15    )� (19    )$ (24  
)rs( [MAΘ 2011]  X���� �
�� ��,�		� �
 ����,�	�� ��,�		��

2
na an bn c= + +  @��a -b -c �	,�c $��%& . $"�H� j\�
 �g�

 �
 ����,�1 ��,�		� b"3� �c;<��1 1a = -2 3a = -3 1a =  �H� �(=

o b e i k a n d l . c o m



RUP@ @¶ìÿa@óÝy‹¾a@
u@ @

/,���� u  
)& (7−    )} (5−    )� (0    )$ (3  

)r�( [MAΘ2010] �D7D7	�� 4� b"3� .c;<�� $"�H� �'(5 '
 ��  
1 2 2 4 3 6 4 8− + − + − + − +� u  

)& (120−    )} (105−    )� (465−    )$ (15−  
)r�( [MAΘ 2011]  4A	�5,11,13  �
$"�� �7(P� 4� $"�� �c;c �


�����K1 ��,�7� ��,�		� b"3� .��,�		�� 4� 4������ �H� �� u  
)& (38    )} (41  )� (43    )$ (45  

)r�(  O��P� �
�� ��a��
 ��,�		�162  4��<�� �
��"4374− . �'(5 ��
�
�	��� ��	07\" >"3� �
�� u  

)& (2−    )} (1−    )� (0    )$ (1  
)r�(  $��%3� j\�
 �g�, 8,9k k k+ ��a��U� ����a"& ��k �(= ��a��
 ��,�		� 

u  
)& (2−  "4    )} (6  "12    )� (2  "4−    )$ (6−  "12  

)r�( [MAΘ 2010] ?�<�� �H�  '
 �0S'� ��I�I� ��a��
 ��,�		� 4�4  �H�"
 '
 R$�7��16 ./,���� �H� �� u  

)& (10    )} (8    )� (8 2    )$ (12  
)r�(  �D7D7	�� �'(56 1 8 15 141− + + + + +� d"�7�  

)& (1385    )} (1450  )� (1485  )$ (1515  
)r�( [MAΘ 2010]  �
 ��,�7� ��,�		� @��<�� " >"3� �H� ., �07���5  b�

4 .?�<�� �H� b� >"3� �H� ., �07��� �� u  

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RUQ  

  

)& (10  b�9    )} (5  b�2    )� (5  b�8    )$ (5  b�9  
)s�(  d"�7� ��,�7� ��,�		� ����		� $"�� �c;c /� L!��12  �Q�� L!��"

 d"�7�80− .$��%3� E�
 ��!& �� u  
)& (2−    )} (4    )� (6    )$ (8  

)sr( [MAΘ 2010] ��,�7� ��,�		�  

2,1 2 ,4 4 ,k k− + + …  
 '
 b"3� V����� $"�H� �'(5a bk+ . �(�k ��a b− u  

)& (15    )} (25    )� (35    )$ (55  
)ss(  d"�7� ��,�7� ��,�		� 4� ����		� $"�� �7� �'(540  }�� L!��"

 E�
 4� O��P�" @��<��" >"3� �H�$"�H�  d"�7�224 . E�
 ��!& ��
$"�H� u  
)& (2    )} (5  )� (8    )$ (11  

)s�(  >"& �'(5 ��
 �g�n ����,�		�� $"�� 4�  
1

9, 3,1, ,
3

− − …  

 d"�7�182

27
  �(�k �(=n u  

)& (6    )} (9  )� (12    )$ (15  

)s�(  $��%3�4, , , 8 2, ,a b c d ��I�I� ��a��
 ��,�		� . �(�k ��d

a
 u  

)& (2    )} (2 2    )� (4    )$ (4 2  

)s�( [MAΘ 2010]  j\�
 �g�49
1, ,6

4
x x+ +  �c;<�� $"�H� �


o b e i k a n d l . c o m



RUR@ @¶ìÿa@óÝy‹¾a@
u@ @

��,�7� ��,�		� b"3� . ��k �'(5 ��x ��A(�� u  
)& (3    )} (6    )� (7    )$ (8  

)s�(  '
 ��,�7� ��,�		� 4� @��<�� �H�1  '
 ������ �H�"36 . �'(5 ��
��,�		�� E�
 4� b"3� V����� $"�H� u  

)& (110    )} (125    )� (135    )$ (155  

)s�(  $"�H� �'(5.c;<��  ��,�		(D� b"3�1 1
, , 1,2, 4,
4 2
− − − … '
  

)& (312 2−    )} (312    )� (
302 1

12

−    )$ (
302 2

3

−  

)s�(  '
 ��,�		� X���� �H�4 3( 1)na n= + − . �'()� ��15S u  
)& (270    )} (275    )� (350    )$ (375  

)s�(  j\�
 �g�, ,a b c  ��a��
 ��,�		�" ��,�7� ��,�		� 4� ����		� $"�� �;c
 M7f\ jk'�� y�n=  

)& (a b=  "a c≠    )} (a c=  "b c≠  
)� (a b c= =    )$ (a b c≠ ≠  

)��(  j\�
 �g�, , , ,a b c d e �n= ��,�7� ��,�		�  
)& (2a e b d c+ = + =    )} (2a e c+ =  "b d c+ =  
)� (2a e c+ =  "3b d c+ =    )$ (a e c+ =  "2b d c+ =  

)�r( ��,�		�� $"�� $�% ��  
1

128, 64, 32, 16, ,
512

… u  

)& (15    )} (16    )� (17    )$ (21  
)�s( [MAΘ 2011]  '
 i�	��� ��k�= ��,�7� ��,�		� ���Da ��	|�d  ��,�		�"

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RUS  

  

 �
 �
�	��� ��	07\ ��a��
r . 4� >"3� �H� /(� z�g ��, X�k #
�,�		�� 4� ?�<�� �H� /�" ��a��U� ��,�		�� 4� >"3� �H� /� ��,�7H� �

 ��,�		� 4�'A	� ��A
" ��a��U� ��,�		�� 4� ?�<�� �H� /� ��,�7H� ��,�		��
V���S . j\�
 �g�3, 8, 15  V����� ��,�		�� 4� b"3� �c;<�� $"�H� �


 4� L
 ��
 �g�"d  "r  ��k �'(5 �(= ��0S'� ��C�C! ��$�%d u  
)& (3    )} (7    )� (4    )$ (5  

)��( [MAΘ 2010]  ��
 �g�0ab ≠ j\�
"  

, 3, 6a a b a b+ +  

 @�� ��a��
 ��,�		�( )3

2

a
m n

b

−
= +  �(�k �(=m n+ u  

)& (2    )} (3    )� (4    )$ (5  
)��( [AHSME 1963]  ���fT�� ]� $��%3� 4A	�, ,a b c ��,�7� ��,�		� . �g�

 ��f�&1  b�a  "&2  b�c .	�a��
 .	�,�		� 6D% LT~ . �(�k ��b u  
)& (8    )} (10    )� (12    )$ (14  

)��( [AHSME 1981]  d"�7� ��I�I� ��a��
 ��,�		� 4� 4��� >"& �'(5
7  >"& �'(5"6  d"�7� $"��91 .b"3� ��,�3� $"�H� �'(5 �� u  
)& (28    )} (30  )� (32    )$ (34  

)��( [AHSME 1966]  >"3� �
�� ��,�7� ��,�		�2  ]|3� �
��"29 
 �
$"�� �'(5"155 .i�	��� ��k�= �� u  

)& (3    )} (2    )� (27

19
    )$ (13

9
  

)��(  [AHSME 1966]  ��
 �g�nA  >"& �'(5 '
n  ��,�		�� $"�� 4�

o b e i k a n d l . c o m



RUT@ @¶ìÿa@óÝy‹¾a@
u@ @

8, 12, 16,…  ��
"nB >"& �'(5 '
n ��,�		�� $"�� 4� ��

17, 19, 21,…  ��
 �g�"0n ≠  ��k $�% �n=n  L�� 2��n nA B=

'
  
)& (0    )} (1    )� (2    )$ (14  

)��( [AHSME 1968]  4�$��D� o�7H� *a'��a  "b   �� d"�7�

 @�� �a��U� �(��a"0a b> > .�07�D� ��A(�� �(�I��a

b
 ) }�k3

W�C! $�% (�
  
)& (5    )} (10    )� (11    )$ (14  

)��( [AHSME 1972]  �& l�f��3 9x y< < <  @��3, ,x y  ��,�		�

 " ��a��
, , 9x y ��,�7� ��,�		� . �(�k ��x y+ u  

)& (19
2
    )} (10    )� (110

4
    )$ (111

4
  

)��( [AMC10B, 2003]  d"�7� ��a��
 ��,�		� 4� ?�<�� �H�2  /,���� �H�"
 d"�7�6 .>"3� �H� �'A� �& 4A[ ����	�� $��%3� 4� d& u  

)& (3−    )} (2 3

3
−    )� (3

3
−    )$ (3  

  
   

o b e i k a n d l . c o m



  pþ�Ý�n¾aì@pbÉibnn¾a@ @RUU  

  

)�.�) (�+��.
 01 �-���
 ��
�23  

)r (�    )s ($    )� (�    )� ($    )� ($  
)� ($    )� (�    )� (}    )� (�    )r� (�  
)rr (�    )rs (}    )r� (&    )r� (�    )r� (}  
)r� (}    )r� (}    )r� (�    )r� (&    )s� (&  
)sr (}    )ss (&    )s� (&    )s� (�    )s� ($  
)s� (�    )s� (�    )s� ($    )s� (�    )�� (&  
)�r (�    )�s (}    )�� (�    )�� (�    )�� (&  
)�� (&    )�� (}    )�� ($    )�� ($    )�� (}  

 

o b e i k a n d l . c o m



@ @@ @@ @@ @

 

  

  

  
    

o b e i k a n d l . c o m



@ @@ @@ @@ @

RUW@ @

�א��א�� �
Bibliography 

  

]� [����	
     ���
�� ����
����	
 ��
����� ��
���� ����� ��� � !��"� �

 #��
 � ��	
 �$%�&'
�()* 
+)*-��..(  

]*[$1�2
 �$%�&'
 ����� ��������	
 ������� ��3%4 56�7� �8&9 :
8�1 �

 �#��
 � ��	
�()� 
+)*-�-..(  

])[   �3�;
	
� !�&�"� 8&9 <=�	
8�1 �>&1���� <=�	
8�1 ?�� � �!�@A

   �
B�
CD� ����
��
� $&" 	
 �CD	
 �������	
 .�" 	
 E���F �8=� GH�I

 �� � J"�
 � ��K�(** 
+)*--�..(  

]([ �D7	
� <=�	
8�1 ?�� � �!�@A L�"M ���N�O
�P�
 �:
8�1 Q�R �$�

 56�7�
)SK�P�(���	
 T4 �  

]U[  ��V�W���O� �
81�
 ���XY �8=� GH�I �3�;	
� <=�	
8�1 ?�� � �!�@A

 ��H�P	
� �CD"	 $Z�[
 B
��()� 
+)*-�-..(  

]\[ �� ��]�B8Y�� <=�	
8�1 ?�� � �!�@A    �8
=� GH�
I �3�;
	
� <�B

�������
 ������B^�2
^     �
�H�P	
� �
CD"	 $
Z�[
 B
� �L��
 _`
2


�()* 
+)*-��.(  

]a[     �8
=� GH�
I �3�;
	
� <�B�� ��]�B8Y�� <=�	
8�1 ?�� � �!�@A

 �������
 ������B^  �
81�
 ���XY–  L��
 _`2
– $Z�[
 B
�   �
CD"	

 ��H�P	
��()* 
+)*-��.(  

o b e i k a n d l . c o m



@ @@ @@ @@ @

RUX@ @

[8] Atkins WJ, Edwards JD, King DJ, O'Halloran PJ,and Taylor PJ, 

Australian Mathematics Competition Book 1 (1978-1984), AMT 
Publishing 2004 

[9] Atkins WJ, Munro JE, and Taylor PJ,Australian Mathematics 

Competition (1992-1998), AMT Publishing 2009 

[10] Atkins WJ, Taylor PJ, Australian Mathematics Competition 
(1999-2005), AMT Publishing 2007 

[11] Batterson J, Competition Math For Middle School, AoPSInc, 

2011 

[12] Canadian Mathematics Competitions, Past Contest Problems 

With Solutions, Gauss (Grade 7), Gauss (Grade 8), Pascal(Grade 

9), Cayley (Grade 10), and Fermat (Grade 11) (1997-2012) 

[13] LehoczkySandor, and Rusczyk Richard, The Art of Problem 
Solving,Volume 1: The Basics, 7th Edition, AoPS Inc. 2006 

[14] LehoczkySandor, and Rusczyk Richard, The Art of Problem 

Solving, Volume 2: And Beyond, 7th Edition, AoPS Inc. 2006 

[15] Mu Alpha Theta (MAΘ), A Great Collection of High School 
Problems and Solutions From Past Contests (1995-2011) 

[16] O'Halloran PJ, Pollard GH, and Taylor PJ, Ausralian 

Mathematics Competition Book 2 (1985-1991), AMT 
Publishing 2003 

[17] The UK Mathematics Trust, Ten Years of Mathematical 

Challenges (1997-2006), The University of Leeds, Leeds 
LS29JT, 2010 

  

o b e i k a n d l . c o m



@ @@ @@ @@ @

RUY@ @

��	
�

���א�� 
Subject Index  

 

 

�&7W	
 �
B��Pc
 * divisibility tests 

�@�@d	
 �
81�
 \ integers 

� ���	
 �
81�
 � natural numbers 

���C 	
 �
81�
 �) decimal numbers 

���7]	
 �
81�
 e rational numbers 

f ����
 L�&� ga completing the square 

���"& 	
 ���	�� g order of operations 

 5�"@P	
 gU factorization 

"4 ��8'
 �
3h� 5� �g� factorization of polynomials 

T��i ae constant 

$ ���P	

 B;2
 �a square root 

j� ]P	
 B;2
 �e cubic root 

��8M k3h� B;K �a( root of a polynomial 

5M ae solution 

�&7W	
 ���HB
�c �a( division algorithm 

��8M k3h� �KB� �a� degree of a polynomial 

���2
 l�d	
 �( algebraic expresions 

o b e i k a n d l . c o m



@ @@ @@ @@ @

RVP@ @

 m�� P	
 �W��n �-* substitution method 

?;'
 �W��n �-� elimination method 

o�� �81  * prime number 

p	q� �81 * composite number 

 ��Fr1s
G�P� e) Viete's relations 

 t ��� t� u�I �g* difference of two squares 

t� ]� t� u�I �g* difference of two cubes 

v�PC� u�I *�- common difference  

���
 v�PC�
 S��W	
 ( greatest common divisor 

��Y�h	
 �KB8	
 !�Y�F ge quadratic formula 

w�W	
 �\ indices 

��8'
 �
3h� �a� polynomials 

��8M
� ��8M k3h� �a� polynomialmonic 

�7]	
B e fractions 

��D���P�
 �)a inequalities 

��Y�h	
 �KB8	
 ��D���P� �(\ quadratic inequalities 

3xP� y ���c ��D���P� �)a linear inequalities  

in one variable 

 <�3xP� y ���c ��D���P� �(( linear inequalities  

in two variables 

 � ��PP�)��	�PP�( *-e sequence 

����7M � ��PP� *�- arithmetic sequence 

o b e i k a n d l . c o m



@ @@ @@ @@ @

RVQ@ @

���8D+ � ��PP� *�( geometric mean 

 �"7"7P� *�a series 

���8D+  �"7"7P� *** geometric series 

����7M �"7"7P� *�g arithmetic series 

3xP� ae variable 

t� ]� z�&{ �g* sum of two cubes 

L�|{ ae unknown 

R�
 v�PC�
 p1�%�
�x ( least common multiple 

��Y�h	
 �KB8	
 �	�� � gU quadratic equation 

���c �	�� � ae linear equation 

5�� � ae coefficient 

�
81}
 �YB�W� �(a comparing numbers 

`�~ e� discriminant 

���PC� ��7Y *�( common ratio 

��7M ��� *�� arithmetic mean 

$�8D+ ��� *�( geometric mean 

 
 

o b e i k a n d l . c o m




