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Chip and Dale play the following game. Chip starts by splitting 1001 nuts between three piles,
so Dale can see it. In response, Dale chooses some number N from 1 to 1001. Then Chip
moves nuts from the piles he prepared to a new (fourth) pile until there will be exactly N nuts
in any one or more piles. When Chip accomplishes his task, Dale gets an exact amount of nuts
that Chip moved. What is the maximal number of nuts that Dale can get for sure, no matter
how Chip acts? (Naturally, Dale wants to get as many nuts as possible, while Chip wants to
lose as little as possible).
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A car rides along a circular track in the clockwise direction. At noon Peter and Paul took their
positions at two different points of the track. Some moment later they simultaneously ended
their duties and compared their notes. The car passed each of them at least 30 times. Peter
noticed that each circle was passed by the car 1 second faster than the preceding one while
Paul’ s observation was opposite: each circle was passed 1 second slower than the preceding
one.




— AR

=

SAMmEAZDEERIEFIET 29 . 2/ NEEREFE—EREEKES 5
A m+14, m+13, ... m-14%); FRNEBEEFE—BRISEKFED A
p-14. p-13, ... p +14%),

BIxNM AR CER E, BEEFiESS 29 BRIREREDEIA 29m LI 29p.
XE/N2ERNE] 15 BEET/NEEINFE1~14B252~158, Ti=Emia
BR T, &8 (p-14)+(p-13)+...+p>(M+13)+(M+12)+..+m
B, NEBEIRE 15 BEE 7/ NMN2ERIN16~298E 2 15~288, MEE
mrEER ~, #BafE(m-14)+(m-13)+...+m>(p+13)+(p+12)+..+p

I@f

B TAE, F1EE p+m>392, #29p+29m>392x29=11368
tEFZEDE—EAFEAIZIRY 29 ERFEEIE11368/2=5684%>, 1 1.5 /\iF

R %3 5400 #, #aprE1S:E.




=

Ed/NaT 5o BIAEREIE R
EofiFE, wtoffam

T h e

AR OE—EL

s}

I A EIIF4ERACER_L{F

SB=REZR(URE
t h

ird g u e

sti on

EIGAEELBISE SRR, ERFITZI, \ES

TE AR RIA TSR B T B At IR 2, (BT —
T AFTSCIRAIER, DHEEEED

SR 260k LA E, E/\BIRYRCER £, BREEICESIBMRTRAVESEED L
—IRIR 2 #biE; E/VAIRYECER £, BREEEE
CRRIBSTEIAS DR 2/

e,

rare AR {PIRCER

2 AIB IR HIRF EIEREL L —IXIE 2



/. SR

EAMEAZDEBRIEFIE T 25 B, /NEEREFE—EBNEEKES B
B m+24. m+22, ... m=-24%; /INABERIEFIE—BERIREKED A

p-24. p-22. ... p+24%),
BIXOMm AR 2ER |, BE5E 25 BRIEES BIA 25m LAK 25p.
X B/ NIEZEIRE 13BEE 7/INHBERINE~12BEE%2~136, mEiEmiE
BRTE, #rE(p-14)+(p-13)+...+p>(M+13)+(M+12)+..+m
ITT%EI’J INEERINE1B3BEE 7 /IBRINFE 14~ 258825 13~246, ME
EMEER N, &8 (m-24)+(M-22)+.....+m > (p+22)+(p+20)+......+p

AFUCMEUAENN, FfIBEI, p+m > 576, #25p+25m > 576x25=14400, H
hZE/DE—EAFEL RV 25 B 5 E1E14400/2=7200%), mm2/\iFENA&7200

PaN A= o
&npé'fﬁn{.ﬁfo




BPE

BB A ABC ZAL, —{EERE B EA% | FE3Z AB 1%: D H3Z BC 1iREs E.
=h K 7 DE Z27REs, 55s2BH<AKC > 900

In a triangle ABC two points, C1 and A1 are marked on the sides AB and BC respectively (the
points do not coincide with the vertices). Let K be the midpoint of A1C1 and | be the incentre of
the triangle ABC. Given that the quadrilateral A1BC1l is cyclic, prove that the angle AKC is obtuse.



BhE

NBERNEITL TR, B, \BRE— AR a, RENTE, I
AT/ \IREAB BEHIA 2012, B—R/NFAILUE—EERS «, S
/NERWVERERH X - a|VEERHD, sEREEDEEBZ /IR RERT LIS W/ \E
PIZERYEN?

Peter and Paul play the following game. First, Peter chooses some positive integer a with the
sum of its digits equal to 2012. Paul wants to determine this number; he knows only that the
sum of the digits of Peter’ s number is 2012. On each of his moves Paul chooses a positive

integer x and Peter tells him the sum of the digits of [x — a|. What is the minimal number of
moves in which Paul can determine Peter’ s number for sure?




B/ \rEa

sae—EEDk O RERE—ES A, B A AVBE O B,
(a) EBiBE: A E=1% ’:lﬂ‘EHEE’JﬁziﬁdttﬂZB NEE. ERERE MERAVEE
DEFMEN=(XEFRER. G =EPEEER (G, vi, z) B n ERHYE _E-E;

NN At A Xy P EYy Yyt t Yy BT I,
B xy5=2 e A4 RELARL n : my o)

(a) A point A is marked inside a sphere. Three perpendicular lines drawn through A intersect
the sphere at six points. Prove that the centre of gravity of these six points does not depend
on the choice of such three lines.
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(b) An icosahedron with the centre A is placed inside a sphere (its centre does not necessarily
coincide with the centre of the sphere). The rays going from A to the vertices of the icosahedron
mark 12 points on the sphere. Then the icosahedron is rotated about its centre. New rays mark
new 12 points on the sphere. Let O and N be the centres of mass of old and new points
respectively. Prove that O = N.




There are 1 000 000 soldiers in a line. The sergeant splits the line into 100 segments (the
length of different segments may be different) and permutes the segments (not changing the
order of soldiers in each segment) forming a new line. The sergeant repeats this procedure
several times (splits the new line in segments of the same lengths and permutes them in
exactly the same way as the first time). Every soldier originally from the first segment
recorded the number of performed procedures that took him to return to the first segment

R W]

%—}/’YEI’JTA’H‘EIE , E

RANIRS

EERLYIBEAEDEISABA—ERRR 100
=EET1IEEJZ—E7§U

II‘IZH‘EE

5 1000000 iz

[ERY/NER, E:%JHSE B L R AR RSB
'E/J\ExWEI’J‘_,\%BT MBS —/NERNRYIIERR.
IR ERr 2 B/ N O A BB | B

&R EREA s —IR AV EIEE). FRacER NE—(L
ZRIBIEE N BEFIE— R RAORS, 5
(EGEESS:NE

for the first time. Prove that at most 100 of these numbers are different.
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