Zo‘bfa‘)w

Y International Mathematics Olgtol SLsL ) 4l

Tournament of Towns

(¥ as i ) (oo 4islne
Senior A level paper S gam) (oo 9 ?
Spring 2012 V¥ 9o sl

oludl, 4ls

(%SA\:JUMCJA\;_‘;MU@L:JﬂW‘t}f’bﬂﬂwﬂ)

Cadst & (b e 53, N Sde 4N a5y b SLgS (oan Sl (s34 48) 315 Lateiio glas, OLgSS a0l 51 oo o
33 2 Glp eSS eed 4 Sl St 4 (il SN S 4 o)bss s sy o 0w S N S 4 e 50 g
od a 53 oS 3,15 OIS LOLE 31 o ol 61 LT ol ¥ il 3057 a5 4 5V a3y ol 40 S0 i 55 87 LSS
f] (st a;;ﬁjf':‘ Y @&jjjdﬁ);wubgijgajlx@})) il Cods 4 (ab ge QL&&{._{JE‘J@-

BIEY

LLE;J_‘Q‘)S‘LSAJJCAUu\JJ‘-Lv)‘J;Wb&é})th)‘@UM@A}&‘@MW%\oa L;‘aﬂ‘QJS‘JJA
.Ml{aﬂlsal"}slspcvujfuﬁwcda&e ol 5l aS s B ;)fﬁ.latijwmfd)}bd{m;”ﬂiju{hgjg-qb
[Sleel 0]

;.\;‘x@w;xﬁé\ﬁsdﬂbg.\;)lnﬁ,an @y @, W;l.&;l.&ﬁqﬁ.@lﬁém;n.gfup‘;

Y

v
Y
v
<<x +a\) +ay> +-ta, | ta,

))6})45‘)M}Jﬁw.))‘))‘}%&_@}ﬂdj}&d)}bﬁcb;wJ}‘}%&ﬂé})‘)wﬁ&
j‘gdﬁbgqu.éﬁgw‘)uba)ka‘djbCM}‘QL@)J.J;J@ﬁ%.Ba)%&iiil.z‘-ubﬁ)j\?u‘%?-j
[)'L::.»IF].LM:SJ:V.{ f'\/\jjl sl Cws a

o S5 ilens & Sl s Sl dy g by A 5 el wlas ABC Elia bl 65 1 Ls
[laal Al ol Ciigran ABC Ellia b T o 5905 a0 bshas oyl Lo 5 o7 2l uiS” Sl MBLABC ke

W6@1&&U|wﬂ.wmvﬁlﬁrmg}¢w@w M sde p sl p e s 51 alinel L & s (LI
[aal Y] (ol e 035 513 on (53,) 935 oy 0T Lo 5
L))SliT...U)Issﬁijljuiﬁ&LMC}wl{@_mech 3de (51 oS S gb 4ol o33 Lam o 31 oalizals (slllis (o
[3baal ] (ol Slaee 3.5 515 oa (555) Sili g 1a0T o g 1 somir 01 5 o0

2 U kS o i 3OS S w33 4 15 0T 503,5 Ol 1) a5 1 IS 2 53 3503 Ko Voo I (glatay o518
S b T s 4 Al S K Lo oS p S ary Voo &S

[zl #] 5505 S Fo oa (535 o Lot -ty Yo clatios Olon 5147 sy oo (o890 ()
[,'L;.M].;)l;&ﬁa{._aw)swwnmwgp;\s.w@@sy@
[;plf].mgub&ﬁcﬁé})sugwm0\?@6.\;@,,\§a\6,,»,u|,:@5,\5(€

q

(¥

(v

(f

®

(4

%



Y

International Mathematics Olgteol DLSL ) 4l

Tournament of Towns
(¥ b oy elon) o Alslws ?
Senior A level paper = O
1WA Ldwl

Spring 2012 sl Gl

(The result is computed from the three problems with the highest scores; the scores for the individual

parts of a single problem are summed.)
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In a team of guards, each guard has a certain rank (a positive integer). A guard of
rank N is on duty for N days, then he is off-duty for N days, again is on duty for N
days and so on. For each two guards, the ratio of the senior rank to the junior rank
is at least 3. Is it possible that in such a team of guards at each moment at least one
guard is on duty? (The guards need not all start their duty on the same day).

Inside a given circle 100 points are marked. No three of them lie on the same
straight line. Prove that it is possible to split the points into pairs in such a way, that
all 50 lines drawn through each of 50 pairs have their intersection points inside this
circle.

Let n be a positive integer. Prove that there exist integers a4, ay,..., a, such that
for any integer x the number

(P +a)d)+ay)?*++ap_1)*+a,
is divisible by 2n — 1.

Alex marked six points on unit cube, one point inside each face. Then he connected
by segments any two marked points on neighbouring faces. Finally, he calculated
the total sum of lengths of these segments. Prove that the number he got was no

less than 6v/2.

Let line [ be a tangent to the incircle of triangle ABC. Letl,, [}, l. be the lines
symmetrical to [ about the bisectors of exterior angles of triangle ABC. Prove that
the triangle formed by these lines is congruent to triangle ABC.

In an infinite sequence of rectangles the area of n-th rectangle equals n? for each
n. Is it always possible to cover the plane by them? Overlapping is allowed.

Given an infinite sequence of squares such that for any number N there exist
squares of total area greater than N. Is it necessarily possible to cover the plane by
them? Overlapping is allowed.

Konstantin has a pile of 100 stones. At each move he chooses a pile and splits it into
two smaller ones until he gets 100 piles of a single stone each. Prove that

at some moment among the piles there will be 30 piles containing 60 stones in
total;

at some moment among the piles there will be 20 piles containing 60 stones in
total;

Konstantin could proceed so that at no moment he will have 19 piles containing 60
stones in total.



