Mathematical Express
ROUND 1 (25MINUTES)

1.1. (7 points) Is there such a natural numbét that the equatior®®+ x°°

solutions in integers?
1.2.(7 points) In triangle ABC (AB < AC) angle BAC is equal toa. On ray CA point D is marked, so

that CD = AB. Line | is drawn through the midpoints of segme#® and BC. Find the angle between
lines AB andl.

1.3.(7 points) Prove the inequality

2010_—
+...+X,0,=N has no

1<i+—1+—1+ et 2.

11 12 13~ 42 43

1.4.(7 points) Are there such numbers and y, that each of the numbe+}s+—1 and x* +y? is rational, and
Xy
the numberx+y — irrational?

Using a micro calculator is prohibited!

RoUND Il (25MINUTES

2.1.(7 points) Find all such positive numbers that the value of the expressi%ﬁ(:—: is an integer.
X

2.2.(7 points) Positive numbers, D and ¢ are such thaab+bc+ac :g. Prove the inequality
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2.3.(7 points) Prove that the equatioxr®®+ y***°= z *°* has infinitely many solutions in natural numbers.

2.4. (7 points) In triangle ABC bisector AA and altitudeBB, are drawn. It is known thallAAB =45°.
Prove that lineAA is tangent to the circumcircle of triangBB A.

Using a micro calculator is prohibited!

ROUND III (25 MINUTES)

3.1.(7 points) Find all natural numbers which can not be reprieskeas a sum of two mutually prime num-
bers other than 1?

3.2.(7 points) There is linel and two pointsA and B off it. Find such a poinX, on the line, for which
AX? +BX? takes its smallest value.

3.3.(7 points) Can 17 integers be written in a line so that tn@a &f any four adjacent numbers was nega-
tive, and the sum of all numbers equalled 1717

3.4.(7 points) Find all sequences of natural numbgag such thata, =1 and for any natural numbera
andn the equalitya,,,, =a,+a, +mn is true.

Using a micro calculator is prohibited!



Matematik deneme sinavi

1.TUR (25DAKIKA)
1.1.(7 puan)

X12010 + X22010+ L+ ng(i](.)O: N
Denkleminin tam sayiyla ¢6zimua olmayacak Niy dogal sayisi var mi?
1.2.(7 puan) ABC lcgeninin(AB < AC) BAC acisi gittir a. CA 1sininin Gzerinde biD noktasi saretlendi

ve CD = AB oldu. AD ve BC daogrularinin merkezlerinden birdogrusu cizildi. AB ve | dogrulari arasindaki
acl nedir?

1.3.(7 puan) Esitsizligi ispatlayiniz

1<i+—1+—1+ et 2.

11 12 13~ 42 43

1.4. (7 puan) 1.1 ve x* +y? sayllarin her biri rasyonel sayx,+y ise — irrasyonel sayi olacakkilde x
Xy

vey sayllari var mi?

Hesap makinesi kullanmak yasaktir!

2. TUR (25DAKIKA)

2.1.(7 puan) ;X—i: ifadesinin ¢6zimud tam say1 olacgdkilde tim pozitiv x sayilarini bulunuz.
X

2.2.(7 puan) a, b ve c pozitif sayilardir veab+bc+ac = g Asagidaki sitsizligi ispatlayiniz

a_ . b L C
Ji-02 V1-¢2 J1-a®
2.3.(7 puan) x*°*°+ y %= 7 2> denkleminin dgal sayilarla ¢6ziimii sonsuz sayida glahw ispatlayiniz.

2.4.(7 puan) ABC uggenindeAA agiortay,BB; yikseklik cizildi ve JAAB =45°. AA dogrusununCBiA,
Ucgen ¢cemberinin geti olduzunu ispatlayiniz.

3.

Hesap makinesi kullanmak yasaktir!

3. TUR (25 DAKIKA)

3.1.(7 puan) 1 rakami dyindaki, iki kasgilikli asal sayilar toplami olarak ifade edilemeyam pozitif dgal
sayllari bulunuz.

3.2.(7 puan) Bir | dogrusu ve onun uizerinde olmayarve B noktalari verilmgtir. AX?*+ BX? ifadesinin en
kucuk saylya @t olaca sekilde dgrunun GzerindekK noktasini bulunuz.

3.3. (7 puan) Yan yana yazilan herhangi dort sayinin toplamiatiegsay!r ve tum sayilarin toplami 171
olacaksekilde, 17 tane tam sayi bir satira yazilabilirmi?

3.4.(7 puan) a =1 ve a,,, =a,+a, +mn denklemdekim ve n herhangi dgal sayi ise{a} 'nin tum dgal
say! dizilerini bulunuz.

Hesap makinesi kullanmak yasaktir!



Mamemamuunuii excnpec

L TyP (25XBUJIMH)

1.1.(7 6anis) Ym icHye Take HaTypaigbHe unucio N, M0 piBHSIHHS

2010 2010

Xl + X2 2010 N

+. X000

HE Ma€ PO3B’ A3KIB Y IIIMX YUCTaX?

1.2.(7 6anis) Y tpukyrtauky ABC (AB < AC) kyr BAC nopisuioe @. Ha npomeni CA BiAMITHIH TOYKY
D Tak, mo CD = AB. Yepes cepenunu Biapizkie AD i BC mpoenu npsimy |. 3HaiAiTh KyT MiXK IPSIMHMU
AB i l.

1.3.(7 6anis) JloBeaiTh HEPIBHICTH

1<i+—1+—1+ +—l+—1< 2

11 12 13~ 42 43

. . . . 1 1 . 2 2 .
1.4.(7 6anis) Yu icHyIOTH Taki yucia X i Y, M0 KOKHE 3 yucen —+— i X° +Yy* — parioHanbHe, a 9YiCiI0
Xy
X+ Yy — ippauioHaiabHe?

KopucTtyBaTHcsa MIiKPOKAJBKYJSTOPAaMHU 3a00POHAETHCS!

II TyP (25 XBMJINH

X+ 3

2.1.(7 6anie) 3HaitniTh yci Taki 1OJATHI YKCIa X, 10 3HAYCHHS BUPA3y — I[iJIe YHUCIIO.

2.2.(7 6anie) Jonmathi ykcna a, b i ¢ taki, mo ab+bc+ac= E JloBeiTh HEPIBHICTH

a_ . b +_C o3
Vi-p2 J1-¢2 V1-a? o
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2.3. (7 6anis) JloBeniTh, 110 PIBHAHHSI X 2010

HUX 4yucCJiax.

= 7 ?** Mae HeckiHUEHHO 6araTo po3B’ A3KiB y HATYpAallb-

y

2.4.(7 6anis) Y tpuxyrauky ABC mposenu Oicextpucy AA iBucory BB,. Bizomo, mo AAB =45, Jlo-
BE/IiTh, 10 npsiMa AA € TOTUYHOIO J0 OMMCAHOro Kosa TpukyTHuKa CBA,.

KopucTryBaTuCs MIiKpPOKaJBKYJSITOPaAaMHU 32a00pPOHSAETHCS!

III TyP (25 XBWJINH

3.1. (7 6anis) 3HaiaiTh yci HaTypallbHI YKCIIA, IKi HE MOJKHA IMOJATH Y BUTJIAAI CYMH JBOX B3a€MHO IPOC-
THX 4YHCEN, BIAMIHHAX Bijg 17

3.2.(7 6anig) Jana npsima | i aBi Touku A i B mosa Hei. 3HaiiniTh Ha mpsiMiid Taky Touky X, UIs SIKOi
AX? + BX ? HabyBae HalfMEHIIOrO 3HAYCHHS.

3.3.(7 6anis) Un moxHa 3anucatu y paaok 17 minmx ducen Tak, mob cyma Oyab-SKHX YOTHPhOX CYCITHIX
gyucen OyJia BiI' EMHOIO, a CymMa BCIX 4Hcel JopiBHIOBayia 1717

3.4. (7 6anis) 3HaiifiTh yci MOCIITOBHOCTI HaTypanbHUX ducen {8} TakuX, mo & =1 i aus Oyab-SKuX Ha-
TypaJbHUX YMCEJI M 1 N BUKOHYEThCS PIBHICTH &, =&, +a, +Mmn.

KopucTtyBaTHcsa MIiKPOKAJBKYJSTOPAaMHU 3a00POHAETHCS!



Mamemamuueckuit Ikcnpecc

LTYP (25MHHYT)

1.1.(7 6annos) CymiecTByeT Jin Takoe HaTypaibHOe yucio N, 4TO ypaBHEHHE

2010 2010 2010
XX L+ X00= N

HE UMEET PEIICHUH B IENBIX YUCIIax ?

1.2.(7 6annos) B tpeyrompauke ABC (AB < AC) yron BAC pasen a. Ha myue CA ormerwim Touky D

tak, utro CD = AB. UYepe3 cepeauns! orpeskoB AD u BC mposenu npsimyto |. Haitnure yron mexny npsi-
MbiMu AB w |.

1.3.(7 6annos) Jlokaxxute HEPABEHCTBO

1 1 2 2
1.4.(7 6annoe) CyiiecTBYIOT JIM TaKHe YHCIa X U Y, YTO KaXI0€ U3 yucen —+— u X° + Yy — paluoHaib-
Xy

HOE, a YUCJI0 X+ Y — uppanuoHaIbHOE?

IHoab30BaTbLCH MUKPOKAJUBbBKYJAATOpaAaMHA 3anpemaeTca!

Il TyP (25MHUHYT)

X+ 3
3x+8

2.1.(7 6annos) Halinute Bce Takue MOJIOKUTEIIBHBIC YUCIA X, YTO 3HAUCHHUE BBIPAKCHHUSI — 1enoe

YHCIIO.
3
2.2.(7 6annos) TonoxurenbHble yriciaa &, b u C TakoBsl, uTo ab+bc+ac = rk JlokaxxuTe HEpaBeHCTBO

a_ . b L C >3
Vi-p2 J1-¢2 J1-a?

2010 4 y2010= 7 291 yMeeT GeCKOHEUHO MHOTO pelleHuil B HaTy-

2.3.(7 6annos) Jloxaxure, 4TO ypaBHEHUE X
PaITbHBIX YHCIIaX.

2.4. (7 6amnos) B tpeyromsauke ABC mnposemu Ouccektpucy AA wu Beicoty BB,. M3BectHo, uto
UAAB =45°. Jlokaxure, uto npsMasi AA sBiIseTCs KacaTelbHOM K OIMMCAHHOM OKPYKHOCTH TPEYTrOJIbHH-

ka CBA.

IHoap30BaThCsI MUKPOKAJBKYJSITOPaAaMHY 3anpeniaercs!

III TYP (25MHUHYT

3.1.(7 6annos) Halingure Bce HaTypasbHbIC YHCIIA, KOTOPBIC HEJIb3s MPEACTAaBUTh B BUJIC CYMMBI JIBYX B3a-
MMHO TIPOCTBIX YHCEN, OTIMYHBIX OT 17

3.2.(7 6annos) Jlana npsimast | u nBe Toukn A u B BHe ee. Haiigure Ha npsiMoii Takyro Touky X, Ui KO-
Topoit AX? + BX ? npuHEMaeT HauMeHbIIee 3HaYCHHE.

3.3.(7 b6annos) MoxxHo 1 3amucath B CTPOKY 17 1EIbIX YKCeN TaK, YTOOBI CyMMa JIFOOBIX YETHIPEX COCEI-
HUX 4YHCell OblJIa OTPUIIATETILHOM, @ CyMMa BCeX Yucen paBHsutach 1717

3.4. (7 6annos) HaiinnTe Bce MOCIEA0BATEILHOCTH HATYPANBHBIX 4ncen {8} Takux, yto & =1 m s smo-
OBbIX HAaTypaJbHBIX YMCEI M U N BBHINOJIHAETCS PABEHCTBO a.,, =a, +a, +mn.

IHoab30BaThCsI MUKPOKAJBKYJSITOPaAaMH 3anpeniaercs!



