30 3A/IAYH HA 30 E3BUKA - OTTOBOPU
Codus, 25 rounu 2006

D 4: D |5: C |6: D |7: B : 9: E |10: A

11: E | 12:A |13:D |14:B |15:B |16:E |17:B |18:E [19:B |20:C
21: C [22: A |23:D |24:D |25:D [26:B [27:A |[28:B [29:E |30:C

* 3amauya E3uk * 3amauya E3uk
English 14 AHrmiickn Svenska 19 IIBeackn
Francais 7 DpeHcku Boearapcku 18 Brarapcku
Deutsch 10 Hemcku Pyccknii 28 Pycku
Italiano 8 Wranuancku Ykpaincbka 4 YkpauHcku
Tiirkge 26 Typcku MaxkenoHCKH 2 MaxkenoHCKH
Espaiiol 17 Hcnancku EXnvika 3 I'pbuxu
Portugués 23 IopTyrancku Shqip 29 AnbaHcKH
Nederlands 22 Hunepnanacku Sloven§¢ina 24 CrnoBeHCKHI
Roméana 25 PymbHCKH Slovencdina 13 CrnoBamku
Dansk 12 Jatcku Cpricku 15 CpbOcku
Polski 5 [Toncku Norsk 6 Hopgexku
Cesky 9 Yemxku Eesti 1 EcTtoHCcKHN
Hrvatski 21 XbpBaTCKU Benapyckas 11 Benopycku
Magyar 30 YHrapcku Catala 20 Karanyncku
Suomi 27 DuHCKH Lietuviy 16 JIutoBCcku
[1] (EE) Mitu tdisarvu n rahuldavad vorratusi 2006 < 200+6n < 6002 ?
A) 665 B) 666 C) 667 D) 668 E) 669

How many integers n satisfy the inequalities 2006 < 200+6n < 6002 ?

Answer A. We have 1806 < 6n < 5802; 301 <n < 967, and there are 665 integers.
Komxo menu uncia n m3nbyHsgBat HepaBeHcTBara 2006 < 200+6n < 6002 ?
Answer A. Umame 1806 < 61 < 5802; 301 < n <967, kpaero uma 665 1ean dncnia.

[2] (MK) Bo emna mapanenka mMa 36 nema. bpojor Ha Mamku cmpema OpojoT Ha IEBOjUHMIbA CE
onmHecyBa kako 4:5. Konky neBojunmba uMa BO mapajenkaTa?

A)S B)15 C)16 D)20 E)25

In a section there are 36 children in ratio boys:girls=4:5. How many girls are there?

Answer D. 4x+5x=36; x=4; 5x=20.

B mapanenka uma 36 neua B cboTHOUIeHHE MoMueTa:Momuuera=4:5. Kosiko ca momuuerata? Answer
D. 4x+5x=36; x=4; 5x=20.

[3] (GR) Méoa oe kikho x(O; r) eyyphopovpe 6omAgLpo Tpiyvo ABI. Méca oto tpiyovo ABI
gyypblopovpe KOKAO kKot pHéca oTov KOKAO k° gyypboovue tetpbymvo IIPXT. Na Bpebel n mhevpd tov
tetpay®vov ITPXT cuvopTioEL TOV 7.

A) /4 B) r/(2V2) C) 2 D) r/(\2) E)r

In the circle x(O;r) we inscribe an equilateral triangle ABI". In ABI" we inscribe a circle x* and inside x’
a square /7PXT. Express the side of [IPXT via r.

Answer D. The radius of x’ is half that of x, hence the side of the square equals (r/Z)(\/Z) = r/(\/2).

B okprxHOCT %(O;r) BICBaMe paBHOCTPAaHEH TPUBI'BIHUK ABI. B ABI” BmcBaMe OKPBHKHOCT k° , a B
Hest kBajpat [/P2T. N3pasere crpanara Ha [/PXT upe3 r.

Answer D. PanuychT Ha k¥’ € moJOBMHATa Ha TO3W HA K, TaKa Y€ CTpaHATa HA KBajJpaTa € paBHA Ha

(2)(N2) = r/(\2).

[4] (UA) V npsMOKyTHOMY TPUKYTHHKY BHCOTA, fIKa OMYyIIEHA 3 BEPIIMHH NPSIMOTO KyTa, JTOPiBHIOE
6¢cM, a rocTpuit KyT fopiBHIOE 75°. 3HAMIIT JOBXUHY TIOTEHY3H TPUKYTHUKA, B CM.

A)15 B)I8 C)21 D)24 E)30

In a right triangle, the altitude through the right angle measures 6cm and an acute angle measures 75°.
Find the length of the hypotenuse, in cm.

Answer D. The angle between the hypotenuse and the median is 30°, so the latter is 12cm and hence
the hypotenuse is 24cm long.



B mpaBoBreiieH TPHBI'BIHUK BHCOYNHATA TIPE3 MPAaBH BI'BI € 6¢m, a €IWH OCTHP BI'BII € paBeH Ha 75°.
HamepeTe npipkuHATA HAa XMITOTEHY3aTa B CM.

Answer D. breabsT MexIy XUmnoTeHy3aTa u mMeawanara e 60°, 3Haunm mMeawanata € 12cm, Taka de
XUINOTEHY3aTa € abiara 24cm.

[5] (PL) Pan i jego pies znajduja si¢ w odlegtosci 2 km od domu. Pan porusza si¢ z predkoscia 5 km/h,
a pies - z predkosciag 20 km/h. Pies biegnie do domu, wraca do pana, znowu biegnie do domu, wraca
itd., az do momentu gdy razem znajda si¢ w domu. Jaka drogg pokonuje pies?

A) 4 km B) 6 km C) 8§ km D) 10 km E) 12 km

A man and his dog are 2km away from home. The rate of the man is Skm/h and that of the dog is
20km/h. The dog runs to the home, back to the man, once again to the home, back to the man and so
on, until they both arrive home. What distance was covered by the dog?

Answer C. The man needs 2/5h to arrive home. For this time the dog will cover (2/5)20=8km.

Yosek 1 KydeTo My ca Ha 2km ot noma. YoBeksT ce aBmku ¢ Skm/h, a kygero ¢ 20km/h. Kyueto 6sra
710 TOMa, BP’BINA Ce 10 YOBEKa, MaK JI0 J0Ma, BPBIIa ce U T.H. 10 MOMEHTa, B KOMTO JBamMaTa 3aeJHO ce
o30Bar y goMa. KakbB mbeT € u3MmuHano kydero? Answer C. HoBekbT Iie CTUrHE y aoma 3a 2/5h. 3a
TOBa BpeMe KyueTo Iie HaBbpTH (2/5)20=8km.

[6] (NO) Et kvadrat endres til et rektangel ved at to sider gkes med x% (x>0) og de to andre sidene
minkes med 2x%. Arialet minker da med 12%. Verdien av x er da

A)4 B)6 (OR] D)10 E) 12

A square is transformed to a rectangle by increasing one side by x% and decreasing another by 2x%.
The area is decreased by 12%. Then x is?

Answer D. We have (1+x/100)(1-2x/100)=88/100, hence 10000+100x-200x-2x*=8800 and x’+50x—
600=0. As x>0, we get x= —25+V(625+600)= —25+35=10.

KBagpar ce mpeoOpasyBaH B MPaBOBI'BIHUK C YBEJIMUaBaHE Ha €HA OT CTPaHUTE C X% W HaMaJsBaHE
Ha apyra ¢ 2x%. Jluuero namansiio ¢ 12%. Torasa x e?

Answer D. Umame (1+x/100)(1-2x/100)=88/100, 3uaun 10000+100x-200x-2x*=8800 n x*+50x—600=0.
[{om x>0, nmonyuaBame x= —25+\/(625+600)= -25+35=10.

[7] (FR) Quel est le reste de la division de 3°**° par 11?2

Al B)3 04 D)5 E)9

What is the remainder of the division of 3°* by 11?2

Answer B. We have 35:243, which has remainder 1, hence 3295 4150 has remainder 1. Then 3°* has
remainder 3.

KaxbB € 0CTaThKBT OT JIEJEHUETO Ha 3
taxa ue 3°°” ¢cpmo nasa ocrarek 1. 3uaun 3

2006 ¢ 11?2 Answer B. Vmame 3°=243, koero naBa oCTaThk 1,

2006 JlaBa OCTaThbK 3.

[8] (IT) Un’urna contiene 5 palline nere, 4 rosse e 7 blu; una seconda urna contiene 4 palline nere, 6
rosse e 5 blu. Estraiamo una pallina da ciascuna urna. Determinare la probabilita di non estrarre alcuna
pallina rossa.

A)50% B)45% C)40% D) 35% E) 30%

An urn contains 5 black, 4 red and 7 blue balls; another contains 4 black, 6 red and 5 blue balls. We
withdraw a ball from each urn. Find the probability that there is at least no red ball among them.
Answer B. The probability for the first ball not to be red is 12/16=3/4, for the second 9/15=3/5, for both
9/20=45%.

VYpHa cpabpxka 5 4epHH, 4 YepBEHH U 7 CHHHU TOMYETA; APYyra ChIbpika 4 depHHU, 6 UEPBEHU U 5 CHHU
TormyeTa. M30mpame mo enHO TOmdYe OT BCsAka ypHa. Hamepere BeposSTHOCTTa HUKOE OT TSIX Ja HE €
gepBeHo. Answer B. BepositTHocTTa mepBOTO M2 He € uepBeHo e 12/16=3/4, Bropoto 9/15=3/5, a u
nBete n1a He ca yepBeHu 9/20=45%.

[9] (CZ) Je dén ¢tverec se stranou 1. Odrezte ve vrcholech rovnoramenné trojihelniky tak, aby vznikl
pravidelny osmithelnik. Vypocitejte jeho obsah.

A)V2-0.5 B)4V2 -5 C)3-2\2 D) 6 — 42 E)2\2-2

A unit square is given. Cut isosceles triangles from its vertices in order to obtain a regular octagon.
Find its area.

Answer E. If the side of the octagon is x, we get xV2 + x=1 and hence x=V2 — 1. The area of the
octagon is 1 — 4x%/4 = 1 — (3-2V2) = 2\2-2.

Hanen e equandeH kBaapat. OTpekeTe OT BBPXOBETE My PaBHOOCIPEHHN TPUBI'BIHUIM Taka, de Jla ce
TTOJTYYH TIPAaBUIICH OCMOBI'BIHHUK. HamepeTe nuieto my.



Answer E. Ako cTpaHaTa Ha OCMOBIBIHHKA € X, nMame xV2 + x=1 u 3maun x=\2 — 1. JInmero Ha
0CMOBIBIHHKA € 1 — 4x%4 = 1 — (3-2V2) = 2\2-2.

[10] (DE) Wie viele dreistellige Zahlen haben die Eigenschaft, daf} die Ziffer an der Einerstelle gleich
dem Produkt der Ziffern an der Hunderterstelle und an der Zehnerstelle ist?

A)32 B)31 C)26 D)23 E)21

How many three-digit numbers have the property that the units digit equals the product of the hundreds
and the tens digits?

Answer A. These are 100, 111, 122, ..., 199, 200, 212, 224, 236, 248, 300, 313, 326, 339, 400, 414,
428, 500, 515, 600, 616, 700, 717, 800, 818, 900, 919.

Konko tpurnmdpenn unciaa WMaT CBOWCTBOTO, uYe MHMdpara HA eIWHWIIATE WM € paBHA Ha
MIPOU3BEICHUETO HA IMTU(PUTE HA CTOTUITUTE W JECETHIINTE UM ?

Answer A. Tosa ca 100, 111, 122, ..., 199, 200, 212, 224, 236, 248, 300, 313, 326, 339, 400, 414, 428,
500, 515, 600, 616, 700, 717, 800, 818, 900, 919.

[11] (BY) Y kBagmpaue, crapaHa sikora poyHa 8cM, CSIp3I3iHBI J3BIOX CYMEXHBIX CTapOH 3JIy4aHbl
naMix caboii U 3 mpoliiyiernail BApIIbIHIHN KBaapara. 3HaHCLH IJI0IIYY aTpbIMaHara TpOXBYTOJIbHIKa (y
eM?). A) 12 B)le C)20 D)22 E)24

In a square of side 8cm the midpoints of two adjacent sides are connected to one another and to the
opposite vertex of the square. Find the area of the formed triangle (in cm?).

Answer E. The area of the square is 64, and the areas of the cut triangles are 4.4/2=8 and twice
8.4/2=16. The remaining area is 64-32-8=24(cm?).

B kBagpat chc cTpaHa 8cm cpeaWTe Ha JBE CHCEAHHM CTPAHW Ca CBBP3aHH TMOMEKAY CH H C
[IPOTUBOIIOJIOKHUS BpbX Ha KBajapaTa. Hamepere nmuueTo Ha NoaydyeHUs] TPUBIbJIHUK (B cm’). Answer
E. JIuero Ha kBagpara e 64, a jmnara Ha OTpsA3aHUTE TPUBI'BIHUIM ca 4.4/2=8 u nBe o 8.4/2=16.
OcraBaroTo e ¢ 64—32-8=24(cm?).

[12] (DK) Lad n=123456789101112 ... 20052006 vare det naturlige tal, der fremkommer ved at skrive
de naturlige tal fra 1 til 2006 op efter hinanden. Hvad er ciffer nr. 3030 i n?

A)l B)2 03 D)4 E)S5

Let n=123456789101112 ... 20052006 be the natural number formed by writing the natural numbers
from 1 to 2006 one after another. What is the 3030™ digit of n?

Answer A. There are 9 one-digit numbers, 90x2=180 digits in two-digit numbers and 900x3=2700
digits in three-digit numbers. The remaining 3030-2889=141 digits are from four-digit numbers. As
140:4=35, we need the first digit of the 36" such number, namely 1.

Heka n=123456789101112 ... 20052006 e ecTEeCTBEHOTO YHWCIIO, IOJYyYCHO OT 3aliCBaHE Ha
ecrecTBennTe uncna ot 1 mo 2006 exno caex apyro. Kos e 3030™ mudpa na n? Answer A. Mma 9
enHonudpenn, 90x2=180 mudpu nHa asymudpenun n 900x3=2700 uudpu Ha TpUHOPEHH HHCIA.
Ocrananute 3030-2889=141 mu¢pu ca na yernpuuudpenn uncina. llom 140:4=35, TpsiGBa nu mppBara
uudpa za 36" rakoBa YKCIIO, KOATO € 1.

[13] (SK) V kruZnici k st zostrojené dve tetivy AC, BC. MenSiemu obltiku AC prislicha stredovy uhol
98°, menSiemu obliku BC stredovy uhol 136°. Aky velky je uhol ACB?

A)58° B)59° C)61° D)63° E)68°

In a circle k two chords AC, BC are drawn. The central angle of the minor arc AC is 98°, and that of the
minor arc BC is 136°. What is the measure of angle ACB?

Answer D. The arc AB measures 360°-98°-136°=126°, so angle ACB measures 63°

B oxprbxHOCT k ca noctpoenu xopaure AC, BC. lentpanuust brei Ha mankata asra AC e 98°, a Ha
Mankara nera BC e 136°. Kaksa e msipkara Ha syt ACB?

Answer D. JIsrata AB ¢ paBna Ha 360°-98°-136°=126°, 3Hauu o1 ACB ¢ 63°

[14] (EN) Five girls have one ribbon each. They want to exchange them, so that each girl gets someone
else’s ribbon. How many different ways are there to do this?

A) 120 B) 44 C) 40 D) 36 E) 25

Answer B. There are 4!=24 ways to move the ribbons in a circle of five girls and 5.4=20 ways to make
a circle of three girls, so that the other two exchange their ribbons. In total 24+20=44 ways.

[TeT MOMHUYETa IMAT 1O €HA TMAaHAETKA BCAKA. Te MCKaT Aa CH I'M pa3MEHST, Taka 4e BCSIKA Ja MOTydHn
nanjaenkara Ha apyra. [lo konko pa3nuuHM HaunHa MOXKe Ja craHe toBa? Answer B. Mma 4!=24
Ha4yMHA Ja 3aBbPTUM MAaHIEIKUTE B KpbI' OT IeT MoMmuueTa U owe 5.4=20 HauuMHa 3a KpbI OT TpU



MOMHYETa (2 OCTaHAJIUTE B MOMHUYETA Ja Pa3MEHAT MaHIeNKuTe rnmomexay cu). Obmo 24+20=44
HadMHAa.

[15] (SR) Ha ocnoBuum AB jennakokpaxor Tpoyria ABC nara je npousBosbHa Tauka P. IIpasa p koja
cazipxu Tayky P v HopManHa je Ha ocHoBHLy cujeue npase AC u BC penom y taukama K u L (K je
mehy L u P). Axo je CD Bucuna Ha ocHOBULY Tpoyria, CD=15 u KL=4, onpenu PK=?

A)ll B)I3 C15 D)17 E)19

On the base AB of the isosceles triangle ABC an arbitrary point P is chosen. A line p through P
perpendicular to the base intersects the lines AC and BC at K and L, respectively (K is between L and
P). If CD is an altitude, CD=15 and KL=4, find PK.

Answer B. Let the external bisector at C cut the line p at M. Then CM is also an altitude there and
hence a median, so MK=ML=2. Also PDCM is a rectangle, so PM=15 and hence PK=15-2=13.

Bbpxy ocHoBata AB Ha paBHOOeapeH ABC e w3Opana mpomsBoiiHa Touka P. IlpaBa p mpe3 P,
NepIEeHIMKYIIsIpHA HAa OCHOBaTa, npecuya npasure AC u BC cboTBeTHO B Touku K 1 L (K e mexny L u
P). Axo CD e Bucouuna, CD=15 u KL=4, namepu PK.

Answer B. Heka ppHIHata prionofossima npu C npecuya p B M. ToraBa CM e u BUCOUYMHA, a 3HAYU
u Meauana, Taka ue MK=ML=2. Ho PDCM e npaBObI'bIHUK, 3Hauud PM=15 u PK=15-2=13.

[16] (LT) Kiek yra natiiraliyjy skai¢iy, maZesniy uz 2006, kurie nesidalija nei i§ 5, nei i§ 7?

A) 1147 B) 1204 C) 1261 D) 1318 E) 1375

How many natural numbers less than 2006 are not multiples of 5, nor of 7?

Answer E. There are [2005:5]=401 multiples of 5 and [2005:7]=286 multiples of 7, including
[2005:35]=57 common multiples.

Then we are left with 2005-401-286+57=1375 numbers.

Komko ca ecrectBennTe uncia, mo-Manku ot 2006, KOUTO HE ce OeJAT HUTO Ha 5, HUTO Ha 77 Answer
E. Nma [2005:5]=401 kpatau Ha 5 u [2005:7]=286 kpatHu Ha 7, cpen kouto u [2005:35]=57 obmm
kpaTtHu. OcraBat 2005-401-286+57=1375 uucna.

[17] (ES) En la figura de abajo, BCDE es un paralelogramo y AC es perpendicular a BC. Supén que
BC=12cm, AC=11cm, y que el 4rea de la regién sombreada es 30cm” mas grande que la del tridngulo
AFG. ;Cudl es la longitud de AG?

A)2 B)3 )4 D)5 E) 5,5

On the figure above, BCDE is a parallelogram and AC is perpendicular to BC. Assume that BC=12cm,
AC=11cm and that the shaded area is 30cm® more than that of triangle AFG. What is the length of AG?
Answer B. The area of the cited triangle is 66, hence that of the parallelogram is 66+30=96. Its base
being 12, its height will be 96:12=8. Then AG=11-8=3(cm).

Ha ropnara ¢urypa BCDE e ycnopennuk u AC e neprenaukymnsipaa sHa BC, BC=12cm, AC=11cm un
JIMIETO Ha 3aThMHEHATa yacT ¢ ¢ 30cm’ moBeue OT TOBa Ha TPUBIbIHUK AFG. Kakpa e Ib/KHHATA HA
AG? Answer B. Jlunero Ha cioMeHaTusi TPUBI'BIHUK € 66, 3HaUM TOBa Ha ycnopeaHuka € 66+30=96.
Illom ocHoBara ¢ 12, BucounHara ¢ 96:12=8. ToraBa AG=11-8=3(cm).

[18] (BG) [Ipazen xammon Texu 2006kg. CyTpuHTa TOBapbT OMI % OT ITBIHATA Maca Ha HATOBAPEHUS
kamuoH. [Ipu mbpBaTa cpka KaMUOHBT pasroBapui 50% ot ToBapa. Cera TOBapbT € KaKbB MPOLEHT
OT IsJTaTa Maca Ha HaTOBapeHHs KaMHUOH?

A) 37.5% B) 40,12% C)50% D) 55% E) 60%

An empty truck weighs 2006kg. This morning the load was three quarters of the total weight of the
loaded truck. At the first stop the truck unloaded 50% of the load. Now the load is what percentage of
the total weight of the truck?

Answer E. The load has been 3.2006 and after unloading it was reduced to (1,5)2006, which is 60% of
its total weight of (2,5)2006(kg).

Answer E. ToBapsT e 6w 3.2006, a cien pazroBapsane (1,5)2006, koeto € 60% OT IBJIHUS MY TOBap
ot (2,5)2006(kg).



[19] (SE) En kvadrat CDEF ér inskriven i en ritvinklig triangel (C ligger i ridta hornet, AC och BC ir
kateter). Berikna kvadratens sida da man vet att AC=30 och BC=45.

A)l15 B)18 C€)20 D)21 E)24

Find the side of a square CDEF inscribed in a right triangle of legs AC=30 and BC=45.

Answer B. Let the side of the square be x. By similarity x/45=(30-x)/30, whence 2x=3(30-x), 5x=90
and x=18.

Ksagpar CDEF e BhucaH B INpaBObI'bJIeH TpUbIbIHUK C kareTd AC=30 u BC=45. Omnpenenere
cTpaHata Ha kBajpata. Answer B. Heka 11 e x. Ot nogobuero x/45=(30-x)/30, 3naun 2x=3(30-x),
5x=90 n x=18.

[20] (CT) Un rectangle de costats 20 i 15 te un vertex situat en el centre d’una circumferencia i el
vertex oposat situat sobre la circumferencia. Calculeu la longitud de la corda que passa pels altres dos
vertexs del rectangle.

A)26 B)25 C)2V(481) D) 2N(471) E) 2V(461)

A rectangle of sides 20 and 15 has a vertex in the centre of a circle and an opposite vertex lying on the
circle. Find the length of the chord passing through the other two vertices of the rectangle.

Answer C. The diagonal is 25 (Pythagoras) and the area is 300, so the distance from the centre to the
chord is 300:25=12. Hence the length of half the chord has a square equal to 25 — 12° = 625 — 144 =
481.

[IpaBobreanuk cbe ctpanu 20 u 15 uMa BpbX B LEHTbpPA HAa OKPBIKHOCT U MPOTUBOIOJIOKEH BPbX Ha
oKkpBkHOCTTA. OmpeneneTe ABDKAHATA HAa XOpJaaTa Mpe3 APYTrUTe JBa BbpXa HA TPABOBI'BIHUKA.
Answer C. JlnaronansT e 25 (ITurarop) u mumero e 300, 3Haun pa3CcTOSIHUETO OT IIEHThPa JI0 XOpaaTa
e 300:25=12. 3uaun KBagPaTHT HA ABIDKMHATA HA MOJOBHHATA OT Xopaara e 25° — 122 = 625 — 144 =
481.

[21] (HR) Koliko postoji prirodnih brojeva n, koji pri dijeljenju broja 2006 s n daju ostatak 30?
A)16B)12C)9D)8E)4

How many natural numbers n have the property that when 2006 is divided by n the remainder is 30?
Answer C. This means that 1976 is divisible by n and n>30. Since 1976=2.2.2.13.19, there are 9 such
numbers: 13.4, 13.8; 19.2, 19.4, 19.8; 13.19.x (x=1,2,4.8).

Konxko ca ecrectBenute uncia n, Takusa 4ye ako 2006 ce paznenu Ha n, octaTbkbT € 30?7 Answer C.
Tosa 3nauu, ye 1976 ce nenmu Ha n u n>30. Ho 1976=2.2.2.13.19 u uma 9 takuBa uucaa: 13.4, 13.8;
19.2,19.4, 19.8; 13.19.x (x=1,2,4,8).

[22] (NL) Binnen een drichoek ABC snijden de lijnen AD, BE en CF elkaar in P. Gegeven is dat
AP:DP = 3:1 en BP:EP = 4:1. Bepaal de verhouding CP:FP.

A)9:11B)7:8C)4:5D)3:4E) 1:1

Inside a triangle ABC, the cevians AD, BE and CF meet at P. Given that AP:DP = 3:1 and BP:EP =
4:1, find the ratio CP:FP.

Answer A. Let S be the area of AABC. The area of AAPC is then S/5 and that of ABPC is S/4. Then the
area of AABP is 115/20. Thus CP:FP=9:11.

B tpusrbnnuk ABC ueBunanute AD, BE and CF ce npecuuat B P. Axo AP:DP = 3:1 u BP:EP = 4:1,
HamepeTe cboTHOoLIeHueTo CP:FP.

Answer A. Heka S e muiiero na AABC. JIunieto sa AAPC Ttorasa e S/5, a toBa Ha ABPC is S/4. Torasa
jmrero Ha AABP e 115/20. Thus CP:FP=9:11.

[23] (PT) Para numerar as paginas de um livro, consecutivamente desde a primeira pagina, sdo usados
876 algarismos. Quantas paginas tem o livro?

A) 229 B) 292 C)317 D)328 E)418

For numbering the pages of a book, starting from the first page, are used 876 digits. How many pages
are there in the book?

Answer D. We need 9 digits for the one-digit numbers and 90.2=180 for the two-digit. We are left with
876-189=687 digits for the three-digit numbers, so they are 687:3=229. In total we have 99+229=328
pages.

3a HOMepHpaHe Ha CTPAHUIUTE HA €HA KHWTA, 3al0YBAKU OT IIbpBa CTPAHWIA, ca M3MOI3BaHU 876
mudpu. Konxo crpannmm mva kaurarta?

Answer D. Vima 9 mudpu 3a ennonudpennte n 90.2=180 mudpu 3a aynudpenute uncna. OcraBat
876-189=687 tudpu 3a Tpunudpenn uncia, KOUTo ca 3Ha4u 687:3=229. O6mo numame 99+229=328
CTpaHUII.



[24] (SI) V trikotniku ABC je viSina CD enaka polovici stranice AB. Kolik$na je dolZina stranice AB (v
cm), &e je plodgina ABC 64cm™?

A)4 B) 8 C)12 D)16 E)32

In triangle ABC the altitude CD equals half the side AB. Find AB (in cm) if the area of ABC is 64cm’.
Answer D. If the altitude is x, the base is 2x and the area is x2=64, so x=8, 2x=16.

B tpusrennuk ABC Bucounnata CD e paBHa Ha nojoBuHaTa Ha AB. KakBa e apmkuHata Ha AB (B cM)
ako nuiero Ha ABC e 64cm?? Answer D. Ako BuCOUMHATA € X, OCHOBATa € 2x U JIMIIETO € x2=64, Taka
ye x=8, 2x=16.

[25] (RO)

Numere naturale consecutive 22, 23, 24 au urmatoarea proprietate: descompunerile lor in factori primi,
au impare exponentii factorilor: 22:21111, 23:231, 24=233', Care este cel mai mare numir de numere
naturale consecutive care au aceasta proprietate?

A)4 B)5 06 D)7 E) 8

The consecutive positive integers 22, 23, 24 have the property that the exponents in their prime
decomposition are odd numbers. What is the greatest possible number of consecutive positive integers
with that property?

Answer D. It is not possible to have 8 consecutive numbers, for one of them would be divisible by 4
and not by 8. An example of 7 numbers is given by 29, ..., 35.

[TocnenoBarennute ecrecTBeHu uucna 22, 23, 24 uMar CBOHCTBOTO, Y€ CTEIIEHUTE B pa3jiaraHeTo UM
Ha TIPOCTH MHOXXHTENH ca HedeTHH. KakbB € HaW-TOJEMHUST BB3MOXKEH OpOH IMOCIEeTOBATEITHHUTE
€CTECTBEHM YMCJIa C TOBA CBOMCTBO?

Answer D. He moxem 1a mmame 8 TakuBa MOPEHM YMCHIA, 3AIIOTO €IHO OT TAX OM OWMII0 KpaTHO Ha 4,
Ho He Ha 8. [Ipumep 3a 7 TakmuBa uyncia e 29, ..., 35.

[26] (TR) ABCD bir paralelkenar ve AB=9, BC=5 dir. A ve B koserinden ¢izilen icaciortaylar E
noktasinda; C ve D koserinden cizilen icagiortaylar F' noktasinda kesismektedir. EF=?

A)S B)4 O3 D)2 E)1l

The parallelogram ABCD has sides AB=9 and BC=5. The angle bisectors of A and B intersect at point
E; those of C and D at point F. Find EF=?

Answer B. Continue the lines AE and BE until they meet the lines BC and AD at points K and L,
respectively. Then ABKL is a thombus and EFDL is a parallelogram. Then EF=DL=AB-AD=4.
YenopeauukstT ABCD nma ctpanu AB=9 u BC=5. briononossmure Ha A 1 B ce npecuyat B Touka E;
te3u Ha C u D B Touka F. Hamepere EF=?

Answer B. Ilpoabmxere npaBure AE u BE no npecudanetro cbotBeTHO HA BC 1 AD B Touku K u L.
ToraBa ABKL e pomb6, a EFDL e ycnopenuuk u EF=DL=AB-AD=4.

[27] (FI) Reaaliluvut x ja y toteuttavat yhtilst x*—3xy’=4 ja y’—3yx*=~(11). Méiritd x* + y~.
A)3 B)4 o5 D)6 E)7.

The reals x and y satisfy the equalities x’ — 3xy*= 4 and y’ — 3yx’ = (11). Find x* + ¥y

Answer A. (x* + y%)’ = (X = 3xy")*+ (’ = 3yx)) > = 16 + 11 = 27, hence x* + y* = 3.

Peannute uncna x v y U3'bIHABAT paBEHCTBAaTa X =3x’=4 u y'-3yx’= N 1). Hawmeperte X+
Answer A. (x> + yz)3 =(x'- 3xy2)2+ (y3— 3yx2) =16+ 11 =27, 3Haun x* + y2 =3.

[28] (RU) [lana xy4a kamHe# (Beca KaMHEW He 00s3aTeNbHO paBHBIE). Kakoe HamMEHBIEE YHCIO
KaMHE MO)XeT OBITh B KydYe, €CIIi U3BECTHO, YTO BCE KaMHH ITOH KydM MOXHO pa3noXuTh Ha 2006
paBHBIX 1O Becy Kydek, Tak 1 Ha 2007 paBHBIX o Becy Kydek? (Kydka MOXeT COCTOSATh U M3 OJHOTO
kamus.) A) 4011 B) 4012 C) 4013 D) 4014 E) 4015

A pile of stones (of possibly different weight) can be partitioned into 2006 small piles of equal weight,
as well as into 2007 small piles of equal weight. What is the least possible number of stones in the big
pile? (A small pile can consist of one stone.)

Answer B. A possible pile consists of 2006 stones of 1g each and 2006 stones of 2006g each. For the
partition into 2007 small piles, collect all 1g stones into one small pile and let all other small piles
consist of one stone. Answer A is not possible, since in this case one of the 2006 small piles would
consist of one stone, so the average weight of the 2007 small piles cannot be less, a contradiction.
Kymuuna xambHU (C €BEHTYaJIHO Pa3jIMUHU Terja) Moxe Aa ce paszfaenu Ha 2006 KynmuuHKU ¢ paBHU
Terna, kakTo ¥ Ha 2007 KymuUHKH ¢ paBHH Teria. KakbB e Hail-MalKuAT BB3MOKEH Opoil KaMbHHU B
ronamata Kyrnuuna? (Jlomyckar ce u KymuuHKH OT euH KaMmbK.) Answer B. Eqna Bp3mMokHa KymunHa
ce creronm oT 2006 xambpka mo lg m 2006 xampka mo 2006g. 3a pasmensue Ha 2007 KymUWHKH,



crOepeTe eIHOTPaMOBHUTE KaMBbHU B €JHA KYIMUMHKA W HEKa OCTAHAIUTE KYIMYUHKU ca OT IO €IUH
kambk. OTroBOp A € HeBb3MOXKeH, 3amoTo eaHa oT 2006-Te KYIMIMHKH IIe € OT eIMH KaMbK M ToraBa
cpexHoTo Terno Ha 2007-Te KyITIHMHKH HAMA KaK J1a 0B/1e TM0-MajKo, KOETO € IPOTHBOPEUHE.

[29] (AL) Vargu a,, a,, az, ... i numrave racionalé plotéson kushtin 2n+1)a,=2n-1)a, +3n* pér t&
gjithé numrat e ploté pozitive n. T€ gjendet a,yy ne qofte se dihet se a;=1.

A) 19900 B) 19950 C)20000D) 20050 E) 20100

The sequence ay, a,, as, ... of rationals satisfies the identity (2n+1)a,,=(2n-1)a,,_1+3n2 for all positive
integers n. Find a, if a;=1.

Answer E. Checking the first several terms gives a,=(3.143.4)/5=3, a;=(5.3+3.9)/7=6,
a,=(7.6+3.16)/9=10 so we suggest that this is the sequence of triangular numbers a,=n(n+1)/2, which
is easily checked by induction. Now a,4p=100.201=20100.

Penunara ay, a, as, ... OT PAllMOHAIIHA YHCIIa U3ITHJIHIBA PABCHCTBOTO

2n+1)a,=2n-1 )01,1_1+3n2 3a BCSAKO ectecTBeHO n. Hamepere ayy , ako a;=1.

Answer E. Hamupame a,=(3.143.4)/5=3, a;=(5.3+3.9)/7=6, a,=(7.6+3.16)/9=10, Taka 4e Moxe Ja ce
MPEAINoJIOKH, Y€ TOBAa € peAuliata OT TPUBI'BIHM uucia a,=n(n+1)/2, KoeTo ce J0Ka3Ba JIECHO IO
unaykuus. Cera ay=100.201=20100.

[30] (HU) Hany megolddsa van az [x/4] = [x/5] + 2006 egyenletnek az egész szdmok korében?

A)S B)9 C)20 D)401 E)>501

How may integer solutions does the equation [x/4] = [x/5] + 2006 have?

Answer C. Denote x=5k+r, r=0;1;2;3;4. The equation becomes

[(5k+r)/4] = [(S5k+r)/5] + 2006

k + [(k+r)/4] =k + [r/5] + 2006

[(k+r)/4] = 2006

4.2006 < k+r <4.2006 + 3,

which has 4 solutions for k+r; as r is one of the numbers 0;1;2;3;4, we get 5.4=20 solutions for x=5k+r.
Kosxo uenu pemenust uma ypasuenueto [x/4] = [x/5] + 2006 ?

Answer C. Jla npeacraBum x=5k+r, r=0;1;2;3;4. YpaBHeHueTo cTaBa

[(5k+r)/4] = [(5k+r)/5] + 2006

k + [(k+r)/4] = k + [r/5] + 2006

[(k+r)/4] = 2006

4.2006 < k+r <4.2006 + 3,

KoeTo nMa 4 perreHus 3a k+r; HO r € eqHo ot yuciata 0;1;2;3;4, taka ye nmame 5.4=20 pemeHus 3a
x=5k+r.



