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There are 2011 mathematicians in a party. It is known that, Mahbub, the host of the party (who is adso a
mathematician) knows all other mathematicians. Two mutually unacquainted mathematicians will become friend of
each other eventually after the party if they have a common friend/acquaintance (who will introduce them to each
other of course). After the end of the party how many pairs of mathematicians will be left who are not yet
introduced to each other?
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In the first round of a chess tournament, each player plays against every other player exactly once. A player gets 3,
0 or —1 points respectively for winning, drawing or losing a match. After the end of the first round, is it possible
that the sum of the scores of all the playersis 21? State your answer with logic.
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In triangle ABC, the incircle touches AB, BC and CA at D, E and F. Show that if AABC and ADEF are similar
then AABC isequilateral.
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E isthe midpoint of side BC of rectangle ABCD. A point X is chosen on BE. DX meets extended AB at P. Find
the position of X so that the sum of the areas of ABPX and ADXC is maximum with proof.

¢. @36 fRaware fage ABC @ DA = 90°1 A Rvqee fagefbe figees ¢ BC & M fRvee am s |
fageita =@s3e AC & S'¢ AB (& R e =4 321 RS ¢ BC *R=ce N ™re @w 8 ©3: AM 8 SR
siiae U favee (zn a1 @il 9 @ UMN @ 6(5 sifaie fage

In a scalene triangle ABC with OA = 90° The tangent line at A to its circumcircle meets line BC at M and the

incircle touches AC at Sand AB a R. Thelines RS and BC intersect at N while the lines AM and SR intersect at
U. Prove that the triangle UMN isisosceles.
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p isaprime and sum of the numbers from 1to pisdivisible by all primeslessor equal to p. Find the value of p with
proof.

q. GG &FCol N> 1 AP VT SR | G2 QAT QP G&e NF AT I, 0N ¥ | S (I T
IS I OIF @CFF ¥ <8 I | T @ ol AFT A 43R B 271 I 6 @ =W o G 16 a9
Tl 15 *iepel I R 1 (7T COFT @ 2T IHOGA AR * PO TR AN | N @3 e TSIy N e 741
Consider agroup of n>1 people. Any two people of this group are related by mutual friendship or mutual enmity.
Any friend of afriend and any enemy of an enemy isafriend. If A and B are friends/enemies then we count it as

1 friendship/enmity. It is observed that the number of friendships and number of enmities are equal in the group.
Find all possible values of n.
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Bhaskaracharya has set up a strange study group. Any member of that group has exactly one immediate teacher
(the teacher who teaches him) except for Bhaskaracharya himself, although teacher of teacher is also respected as a
teacher. Asthe chancellor of the group, Bhaskaracharya is not taught by anybody. No two members of that group
can be teachers of each other. The study group operates in a pairs where each pair consists of one member and his
immediate teacher. If such a pairing is possible, isit unique? Justify your answer.
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Prove that 19J/3 + 2 +19+/3 =2 isirrationd.

0. OFZ ATCH A= VAR 140 O @ NI 977196 I = | (@ 123 97 2741376 & 123123 934
GG g 2i¢f A=yl fef v (3w AE) @ o 2FRRe 9l il =)

Therepeat of a natural number is obtained by writing it twice in arow (for example, the repeat of 123is123123.
Find a positive integer (if any) whose repeat is a perfect square.
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