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��� �����	 ��
 ��। �������
� ����
� �
����	 �����
�	 ���� �	� �����। ���	 
�	 ����� ����� �� �� !��	���� �
 �। �����	 ���"�
 �#
 $%	&�' �
 �� ���। 	�( 
�	�	 �
� �#
 $%	&�'	 �&�
 ��) �����	 �	� *���। ��+�� ��,� �
�
 �� ��
 
�� - �	���.)
 
�	 �
 � ��/
��।  
 

�. ���� ����	
� ���� 
����� ������ (24 ��� �	�	) ���� ���	 ����। 
�� 
��� �������� 25 ��� 
�
� 
��। 
��� 25 
� ���� �� 
���	�� 
�� ���� ����	 
�	���� �
 ��	 ���	? 
Subrata writes a letter to Ruponti every day (in successive intervals of 24 hours) from Korea. But Ruponti 
receives the letters in intervals of 25 hours. What is the number of the letter Ruponti receives on the 25th day? 
 
�. ����	� �� ���� !�"#� ��$�% ��� ���&। ���� !�"#��	 ��� � 12। ��
�� � �� ������ �� ���� �'� � !�"#� 
��� ���
 
���। ���� ����� 
�� ��� �� ���� 7 �� !�"#� 
��� ����। 
��
� ���� ���� 1 �� !�"#� ��� (������� ������ ���� 
��� ���
 
���। ���� ����� 
����	� �� �� ����� �(���� !�"#� 
��� ���� ��$% �)* ���
 
���। ���� �
 ��� ����	� �� ��$% �)* ���
 
���?  
Superman is taking part in a hurdle race with 12 hurdles. At any stage he can jump across any number of hurdles 
lying ahead. For example, he can cross all 12 hurdles in one jump or he can cross 7 hurdles in the first jump, 1 in 
the later and the rest in the third jump. In how many different ways can superman complete the race? 
 
�. ABCDE �+,��- �.,�- ABC, BCD, CDE, DEA ��� EAB �� �/.0� ����। AC ��� AD �	��	��1
 BE �� ���2�� 
M  " N �(3��� �4� ���। ���# �� ��, BM = EN। 
In a given pentagon ABCDE, triangles ABC, BCD, CDE, DEA and EAB all have the same area. The lines AC 
and AD intersect BE at points M  and N. Prove that BM = EN. 

�. ���			



�����... 5��2��� �(�(��� ��	� ������ 11�� � �� 
�� 12 �� �, 13�� �... 6,��( ���� ����। 5��2���	 2012 
�� (7#�� ��? 
Consider the pattern ���			



�����...  When the part with 11 ‘�’s end, the pattern continues with 12‘�’s, 
13 ‘�’s and so on. What is the 2012th letter in this pattern? 
 
�. ABC �.,��- AD ��� CF �8 �� G �(3��� �	9	�� �4� ���। P, AC �� $
� �� ���� �(3�। P ���� ����
 AD �� ����	�� 
�	�� BC �� Q �(3��� ��� CF �� ����	�� �	�� AB �� R �(3��� �4� ���। QR %�� AD ��� CF �� ���2�� M  ��� N �(3��� 
�4� ���, 
�&�� ����: �� �.,�- GMN  �� �/.0� = (A)/8, ������ (A) = AD, CF, PQ, PR 1�	� ;(< �/�.	 �/.0�।  
In triangle ABC, medians AD and CF intersect at point G. P is an arbitrary point on AC. PQ & PR are parallel 
to AD & CF respectively. PQ intersects BC at Q and PR intersects AB at R. If QR intersects AD at M  & CF at 
N, then prove that area of triangle GMN  is (A)/8 where (A) = area enclosed by PQ, PR, AD, CF 
 
�. ����: �� ������ ��$��� �'� � p -�  &� ��(� �'� � 8��=� �>7#�'� � a ��) �*�� ����" ��?, ��� ap + 1, 6p 1�	� ��+���, 
�� �- । ��? ��$��� �'� �����: �(	 ���� %���� �/�. ���� ���-�� ��?।  
Show that for any prime p, there are either infinitely many or no positive integer a, so that 6p divides ap + 1. 
Find all those primes for which there exists no solution. 
 
�. ABC �>/���7@ �.,��- ∠A= 600

। ����: �� B " C �(3� &�
 ����	 �(�	@� (�A	 B�	 �.�� ���	 �4��(3��� �� ���7���� BC�D &� 

���� ���� 6���	 ���1�E� ABC �.,��-	 ��	��FG��@।  
In an acute angled triangle ABC, ∠A= 600. Prove that the bisector of one of the angles formed by the altitudes 
drawn from B and C passes through the center of the circumcircle of the triangle ABC. 
 
�. 2n + 1 �'� � 
���� ���� ��8 �� ���� ��<�� ��:
� &��। %�� �(�)	,�G �/�. �!" ��� 
�&�� ���� ��<��, �� %�� ��� ��� 

�&�� �
� ��<���� ��:
� &��। H
�� �(���� 
����� �!" " ��� 
��� �I�(�� �)� ���� ����। ��J ��/� (��<��� 0�#
��� n �-�%� 

����� ��	(�#� ��� ��� n �-�%� 
��� �	�� ����� ������	 ���� 6��� ��
�� �!" " ��� 
��� �I�(�� ���� ��, 
�� ����� �-�%�
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6��� �
��
 �!" ;��	 �I�(�� �-�%�	 5�  �
������ ��� ;��	 �I�(��	 ����। 6? ��	(�#��	 ��	�7 �� ���� 6��� ��<���	 ��� 
�/����K �L�M !�(? ���N �!���	 ( �� � �	। 
A decision making problem will be resolved by tossing 2n + 1 coins. If Head comes in majority one option will 
be taken, for majority of tails it’ll be the other one. Initially all the coins were fair. A witty mathematician 
replaced n pairs of fair coins with n pairs of biased coins, but in each pair the probability of obtaining head in 
one is the same the probability of obtaining tail in the other. Will this cause any favor for any of the options 
available? Justify with logic. 
 
�. �.����� &��� �
��� (G# ���� O��	 L  ��1�
। ���� 2k × 2k  ����2� ��:
� &��� %�� ���� (G# ���। ���� �� �� ���� (G#���� ���� 
�.����� O��	 ��� �I(।  
A triomino is an L -shaped pattern made from three unit squares. A 2k × 2k  chessboard has one of its squares 
missing. Show that the remaining board can be covered with triominoes. 
 
��. ���� ����� 00 NN: →→→→f  ������� ����। 6�� ����	 �P�#���� ���� ���- 

(i) 0)0( ====f ;  (ii) )()( nfnpf ==== ; (iii) 











++++==== p

nfnnf )(  %4� p 1�	� n ��Q�)�* �(,�-  �
।  

�4��� p > 1 6��� 8��R� �>7# �'� �। N0 ��� 5S7�R� �>7#�'� �	 ���।  x  1�	� x 6	 ���� ��'(� ��	 ���
 �4�� �(���
 (% �'� ��� 

����#) �	� !�&। kpn ≤≤≤≤≤≤≤≤0 6	 -�  f (n) 6	 (L!T� ����� ak  1�	� ���) �	� !
। ak ��7#
 �	।  

Consider a function 00 NN: →→→→f  following the relations: 

(i) 0)0( ====f ;  (ii) )()( nfnpf ==== ; (iii) 











++++==== p

nfnnf )(  when n is not divisible by p. 

Here p > 1 is a positive integer, N0 is the set of all nonnegative integers and  x  is the largest integer smaller or 

equal to x. Let, ak be the maximum value of f (n) for kpn ≤≤≤≤≤≤≤≤0 . Find ak. 

 


