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1. Hexka ABC e ocTpoaroiieH TpHaroiHuk, 3a koj AB < AC < BC u reka D e mpomu3BosiHa TOUKa
Ha npojomkenneto Ha BC , mocne C . Kpyxnumara (A, AD), ru ceue monynpasute AC, AB,CB Bo
toukure E,F,G, cooaserHo. OnuinaHata KpyXKHUIA ) OKOIY TpHaroaHukor AFG ru ceue mpaBuTe
FE,BC,GE, DF , nosropHo Bo Toukure J,H,H' J'. Onumanara KpyXKHULA (), OKOJIy TPUATOJIHUKOT
ADE tu ceue mnpasute FE,BC,GE,DF, mnosropuo Bo Toukute |,K,K'l'. J[lokaxu neka

yetupuaronuuuure HIJK m H'l'J'K' ce TeTHBHM M HMBHUTE LIEHTPU HA OMMILAHUTE KPYKHULU CE
coBmaraar.

2. Hexa n>2 e npupoaen 0poj. Ckakymner ce IBUKHU MO CTpaHUTE Ha NxN KBaJgpaTHa
1IeMa, Koja e rmojielieHa Ha N’ eJIMHeHN KBaapaTuniba. Toj ce IBIKY Taka IITo
a) Bo cekoe 1x1kBajparue oj nmeMarta MOMHHYBA HUA3 CaMO €JIHA CTpaHa
0) xora ke moMuHE enHa cTpaHa oa 1x1kBagparde oj IIemara, TOj CKOKa Ha TeMe Ha JIPYro
npo3BosHO 1x1KBaznparye ox memMaTa, Koe HeMa CTpaHa 1o KOja CKaKyJIeIOT Ce TBUKEI.
Ckakynenor ce IBUXKH Ce JI0JIeKa Ce UCTIOIHETH YCIOBUTE Ha 3a/1a4ara.

Koj e HajkpaTKHOT u HajAO0JITHOT AT KOj MOXKE Ja TO IOMHHE CKaKYJICIOT JIBIKEJKH CE
CIIOpe/ YCIIOBOT Ha 3aavara’?

3. Onpenenu ru cure pynkuun f :(0,00) > R Taksu mro

X+ =10+ )

3a cexon X,y >0.

4. Ha niBa nucra ce 3anuillaHyu 1oBeke npupoaHu Opoesu. Ha mpBuot nuct ce 3anumasu N
OpoeBH, 10/IeKa Ha BTOPUOT JIKCT Ce 3amuiiaHd M OpoeBu. AKO elieH Opoj € 3aluiliaH Ha HEKOj
O]l IMCTOBUTE TOTAIll € 3alUIIaH Ha MPBHOT JHUCT U 30UpOT Ha TOj Opoj co 13 MM Ha BTOPUOT

. . . m
JIUCT pa3iukara Ha Toj Opoj co 23. [IpecmeTaj ro KOTMYHUKOT — .
n

Language: Macedonian
Bpewme: 4 yaca u 30 MuHyTH
Cekoja TOYHO pelieHa 3aa4a ce Bpeanysa co 10 nmoeHu.



1. Let ABC be an acute triangle, for which AB < AC <BC and let D be an arbitrary point on
the line BC, after C . The circle (A, AD), intersects the half-lines AC, AB,CB in the points E,F,G,
correspondingly. The circumscribed circle o, of the triangle AFG intersects the lines FE,BC,GE, DF ,
again in the points J,H,H",J". The circumscribed circle o, of the triangle ADE intersects the lines
FE,BC,GE, DF , again in the points I,K,K", 1". Prove that the quadrilaterals HIJK and H'lI'J'K" are
cyclic and the centers of their circumscribed circles coincide.

2. Let n>2 be a positive integer. A grasshopper is moving along the sides of an nxn

square net, which is divided on n? unit squares. It moves so that
a) in every 1x21unit square of the net, it passes only through one side
b) when it passes one side of 1x1unit square of the net, it jumps on a vertex on another arbitrary
1x1 unit square of the net, which does not have a side on which the grasshopper moved along.
The grasshopper moves until the conditions can be fulfilled.

What is the shortest and the longest path that the grasshopper can go through if it moves
according to the condition of the problem? Calculate its length and draw it on the net.

3. Determine all functions f :(0,00) — R such that for every X,y >0

(x+ 1) F(y) = Foy)+ 1.

4. On two sheets of paper are written more than one positive integers. On the first paper
n numbers are written and on the second paper m numbers are written. If one number is written
on any of the papers then on the first paper is written also the sum of that number and 13, and on

the second paper the difference of that number and 23. Calculate the value of %

Language: English
Time: 4 hours and 30 minutes
Each problem is worth 10 points



1. AB<AC <BC olan dar agili bir ABC (c¢geni veriliyor. D noktasi BC 1sim {izerinde
BC dogru pargasinin diginda bir nokta olsun. A merkezli AD yarigapli (A, AD) ¢emberi AC, AB,CB

yari-dogrulariyla swrasiyla E,F,G noktalarinda kesisiyor. ~AFG (ggeninin ¢evrel ¢emberi «,;
FE,BC,GE,DF dogrulariyla ikinci kez J,H,H " J"' noktalarinda kesisiyor. ADE Uggeninin gevrel
cemberi ®,; FE,BC,GE,DF dogrulariyla ikinci kez |,K,K"/ 1" noktalarinda kesisiyor. HIJK ve
H'I'J'K" dortgenlerinin gembersel oldugunu ve ¢evrel ¢ember merkezlerinin cakigik olduugunu
gosteriniz.
2. n>2 pozitif tam sayidir. Bir ¢ekirge n® tane birim kareden olusan nxn lik kare
seklindeki bir agin birim karelerinin kenarlari iizerinde hareket ediyor.
a) her bir 1x1 birim karenin sadece bir kenarindan gegiyor.
b) 1x1 lik bir birim karenin bir kenarini bitirdikten sonra sonra heniiz hi¢bir kenarini bitirmedigi
baska bir 1x1 lik birim karenin bir kdsesine si¢riyor.
Cekirge artik hareket edecek bir birim kare kalmayana kadar hareketine devam ediyor.
Cekirgenin bu sartlara uygun hareket ederek alabilecegi en uzun ve en kisa yolu
belirleyin. -Bu uzunlugu hesaplayiniz, 6rnek yolu ¢iziniz-.

3. Her x,y>0 reel sayilar1 igin,

(x+Df(y) =0y + ).
sartin1 saglayan tim f :(0,00) > R fonksiyonlarini bulunuz.

4. Her birinde birden ¢ok sayida pozitif tam sayilar yazilmis iki kagit veriliyor. Birinci
kagitta n tane pozitif tam say1, ikinci kagitta m tane pozitif tam sayr vardir. Herhangi bir

kagitta yazilmis olan bir saymnin 13 fazlas1 birinci kagitta 23 eksigi ikinci kagitta bulunuyor. m
n

oranini hesaplayimiz.

Language: Turkish

Sinav stresi 4 saat 30 dakikadir.
Her soru 10 puanlik



