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20 QUESTIONS IN 20 LANGUAGES: ANSWERS
Kranevo, Bulgaria, August 2009

1. Kortezov, Sofia
[IDE] Durch wie viele verschiedene natitlichen Zahlen (einschlieBlich 1 und 2009) ist
2009 ohne rest teilbar?
A)2 B) 4 06 D)8 E) 10
How many different positive divisors does 2009 have?
Answer C. We have 2009=7.7.41, so its divisors can have as factors only 7 (to the
power 0, 1 or 2) and/or 41 (to the power 0 ot 1). Thus there are 3.2=6 choices.
Koaxo ca ecrectBennre aeantean una 20097
Orrosop C. HMmame 2009=7.7.41, Taka d€e ACAMTEAHTE My HMAT KATO IIPOCTH
muOKHATEAN camo 7 (ma crerter 0, 1 mam 2) u/mam 41 (ma cremen 0 mam 1). Mmawme

3.2=06 usbopa.

[2SR] Mapko je Tpebaro Aa moaeAn Hexn Opoj ca 7. YMECTO Aa ITOACAH €a 7 OH je OA
Tor Opoj oayseo 7 u aobmA pesyarar 2009. Koju pesyarar 6m Mapko aAobmHO Aa Huje
ITOTpPeImo?

A) 288 B) 287 C) 286 D) 285 E) 284
Marko needed to divide a number by 7. Instead he subtracted 7 from it and got 2009.
What would be the correct result?

Answer A. The initial number has been 2009+7=2016. The correct result is
2016:7=288.

Mapxko TpAOBAAO A4 PABACAH EAHO YHCAO Ha 7. BmecTo TOBa TOM mM3BaAMA 7 OT HETO I
mmoAyanA  pesyarar 2009. Koit pesyarar memre Aa moayam Mapko, ako He Oerre
CIPEIHIA?

Orrosop A. Hauaamoro umcao e 6mao 2009+7=2016. IlpaBuaHusr pesyArar e
2016:7=288.

[3IT] 1l prezzo di vendita di una camicia esposta in vetrina ¢ stato scontato del 20% e la
camicia ¢ stata venduta a 14,40€ . Determinare il prezzo di esposizione in vetrina.

A) 11,52€ B) 12,96€ C) 16,80€ D) 17,28¢€ E) 18€

The price of a shirt at a window has been reduced by 20% and so the shirt has been
sold for 14,40€. Find the initial price.

Answer E. 14,40 = 0,8x, orkpaero x = 18 (€).

[lenara Ha eAHa pHU3a, N3AOKEHA HA BUTpHHA, € HaMareHa ¢ 20% u Taka pmsara Omaa
mnpoaaacHa 3a 14,40€. Onpeaeere 1ieHaTa, H3AOKEHA HA BUTPUHATA.

Orrosop E. 14,40 = 0,8x, orxpaeTo x = 18 (€).

[4BG] B uspegenunero "T'omo ustpu 17 sameraiixu." Morat aa GbAAT OTKPUTH YUCAATA
1pu, 17 u ner, guitro c6op e 25. Kakp e cOOpBT Ha UrCAATA, KOHTO MOIAT A2 OBAAT
orxpuru B u3peuenuero: "Ha 230 kv or Tpumoawn, croaunara Ha Aubus, Ge oTKpuTO
LIOPEAHOTO HAXOAUINE HA IETPOA."?

A)233 B)333 (C)338 D)339 E)341.

In the sentence "T'omo ustpm 17 sameraiiku." can be read the Bulgatian numberals
»Ipr” (3), 17 and ,,mer” (5), whose sum is 25. Find the sum of the Bulgarian numerals
found in the sentence "Ha 230 xm or Tpumoawn, croaunara Ha Aubus, 6e oTkpuro
LIOPEAHOTO HAXOAHINE HA IETPOA."?

Answer D. These are 230, TP (3), CTO (100), EAHO (1) and ITET (5), whose sum is
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339.

Orrosop D. B mspegenuero "Ha 230 kv or TPHnoan, CTOanmara na Aubus, e
otkpuro mopEAHOTO Haxoaume na ITETpoa." ce cpemmar 230, 3, 100, 1 u 5, gniito
cbop e 339.

[SRO] Un cub contine 343 de cubulete identice care umplu exact cubul mare. Cite
asemenea cubulete sunt pe fetele cubului mare?

A) 210 B) 218 C) 225 D) 226 E) 294

A cube contains 343 identical little cubes that fill it entirely. How many little cubes are
on there on the faces of the big cube?

Answer B. The little cubes not seen fill a cube 5x5x5, so the number of those that are
seen is 343 —125 = 218.

KYG € 3AITbAHCH H3IIAAO C 343 CAHAKBI KyG‘ICTa. Koaxo ot Tsx ca o crenure T\’l’y?
Orrosop B. Hesmanmure kybuera 3amrbaBaT kyO 5x5x5, Taxka dUe Te3W IO CTCHHUTE Ca
343 —125 = 218.

[6SE] Summan av sju pd varandra f6ljande heltal 4r 2009. Det storsta av dessa tal édr:
A)285 B)286 C)288 D)289 E)290

The sum of seven consecutive integers is 2009. The greatest of these numbers is:
Answer E. If the numbers are #-3, n=2, n—1, n, nt+1, nt+2, n+3, their sum is 72=2009,
hence #=287 and #+3=290.

[7V'L] De grootst gemene deler van de getallen 2009 en 9002 is gelijk aan
A1 B) 7 C) 49 D) 91 E) 287
The greatest common divisor of the numbers 2009 and 9002 equals
Answer B. The canonical decompositions of these numbers are 2009=7.7.41 and
9002=2.7.643.
Haii-roaemmsr o6 Aeanea Ha 2009 1 9002 e
Orrosop B. Kanoruanoro nm pasaarane e 2009=7.7.41 u 9002=2.7.643.

[8SI] Na njivi, ki ima obliko romba s stranico 120m, so pridelali 1680kg psenice. Koliko
m meri visina v rombu, ¢e je bil hektarski donos 2800kg? (Hektarski donos je kolicina
pridelka na en hektar).

A) 50 B) 60 C) 70 D) 80 E) 90

From a field, having the shape of a rhombus of side 120m, 1680kg of wheat were
produced. Find the height of the rhombus, if the production was 2800kg per hectare.
Answer A. The atea of the thombus is 1680/2800 = 0.6 ha = 6000sq.m. As its base is
120m, the height is 6000:120=50m.

Or HuBa ¢ dopmara Ha poMO cbe crpara 120m Guan nponsseacHu 1680kg minermra.
Hawmepere Bucounnara Ha pombOa, ako A00usbsT Oma 2800kg 32 xekrap.

Orrosop A. Awmmero na pomba e 1680/2800=0.6 xa=6000kB.m. [Ipu ocrosa 120m
BucounHata ¢ 6000:120=50m.

[ONO] Den beromte sjoormen i Loch Ness er 38 m lang + halvdelen av sin egen
lengde. Hvor lang er sjpormen?

A)57m B)62m C)65m D) 68m E)76 m

The length of the famous Loch Ness monster is 38 m + one half of itself. How long is
the monster?
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Answer E. 2.38=70.

N3zsectroto uyaosuie or Aox Hec e Abaro 38 m + moAoBHHATA OT ABAIKHIHATA CH.
KOAKO ABATO € 9yAOBHILIETO?

Orrosop E. 2.38=76.

[10CZ] Prvnim pfivodem se naplni bazén o rozmeérech 12 x 25 m hluboky 180 cm za 21
hodin, druhym za 28 hodin. Za jak dlouho bude naplnén 30 cm pod okraj, jsou-li
pustény oba piivody?

A) 8 hodin B) 10 hodin C) 12 hodin D) 14 hodin E) 16 hodin
A pool of size 12 x 25 m and depth 180 cm can be filled for by one pipe for 21h and by
another for 28h. How long will it take to fill it 30 cm below the rim if both pipes are
open?

Answer B. For 84h the first pipe can fill 4 pools and the second one 3 pools. Together
they fill 7 pools for 84h, hence one pool for 12h. We have to fill only 5/6 of the pool,
so this will take 10h.

bBaceiin ¢ pasmepn 12 x 25 m u ApaGounma 180 cm Moxke Aa ce HAITBAHH OT €AHA
Tppba 32 214, a o1 Apyra 3a 284. 3a KOAKO Bpeme ABETE TPBOM IIe HAITbAHAT OaceiiHa
A0 30 cm oA ppbar

Orrosop B. 3a 84h mwpsara moxe Aa HambAHEH 4 OacefiHa, a BTOparta 3. 3acAHO
wbAHAT 7 Oaceina 3a 844, smaun cann 3a 124, [Tonexe Tpsabsa aa ce HarrbAHAT 5/6 OT
Oacerina, ToBa 11e otHeme 1049,

[11EN] Denote the sum of the digits of the positive integer x by S(x). We have
S5(5(2009)) = S(11) = 2. How many integers # from 1000 to 3999 satisfy the property
SS(my) =22

A) 329 B) 330 C) 332 D) 333 E) 334
Answer B. Such a number # has a remainder 2 when divided by 9, and so does S(#).
The least such number among the given ones is 1001 and the greatest is 3998, so there
are (3998-1001):9+1=334 such numbers. Here S(#) can be 2, 11, 20 or 29. We will have
S8 () = 2 in all cases except when S(7)=29; there are four such numbers: 2999, 3899,
3989, 3998. There are 334 — 4 = 330 numbers left.

Osnauere ¢ S(x) cOopa or mudpure Ha ecrectBeHOTO yrcAo x. Mmame S(5(2009)) =
S(11) = 2. Koaxo mean grcaa # ot 1000 co 3999 nsmeansasar ycaouero S(S(n) = 2?
Orrosop B. Heobxoammvo e 7 (a 3Haun u (7)) Aa AaBa OCTaTbK 2 IIPH ACACHHE Ha 9.
Cpea sapeHmTe uncaa Haii-maskoro e 1001, a maii-roaamoro e 3998, Taka ue mmame
(3998-1001):9+1=334 rtaxusa uncaa. Tyk S(n) moxke aa e 2, 11, 20 manm 29. Ilpwm Tax
S(S(n) = 2, ocen axo S(7)=29; TakuBa umcaa ca uernpm: 2999, 3899, 3989, 3998.
Ocraat 334 — 4 = 330 gncaa.

[12PT] Considere um numero inteiro positivo tal que quatro quintos da soma desse
nimero com 36 ¢é igual a diferenca entre o dobro desse nimero e 6. A soma dos
algarismos do nimero considerado é

A) 11 B) 12 C) 13 D) 14 E) 15
Consider a positive integer such that four fifths of the sum of this number with 36
equals the difference between double this number and 6. The sum of digits of the
considered number is

Answer A. Let x be the number in question. Then 4(x+36)/5=2x—06, so 4x+144=10x—
30 and x=29.
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EcrectBeno uncao e Taxosa, e 4/5 or cbopa My ¢ 36 ¢ paBHO HA PA3AHKATA MEKAY
YABOEHOTO 4rcAO 1 6. COOpBT Ha IIppHTE HA TOBA YNCAO €
OrtroBop A. AKO IHCAOTO € X, TO 4(x+306)/5=2x~0, smaun 4x+144=10x-30 1 x=29.

[13PL] Jezeli migdzy cyfry A i B liczby dwucyfrowej 4B wstawimy 8 jako cyfre setek 1 9
jako cyfre dziesiatek, to otrzymamy liczbe czterocyfrowsa podzielna przez 13. Jezeli
podobnie wstawimy cyfry 9 i 8, to otrzymamy liczbe, ktéra przy dzieleniu przez 5 daje
reszte 4.

Znalez¢ A+B.

A) 10 B) 11 C) 12 D) 13 E) 14

If we put 8 as a hundreds digit and 9 as a tens digit between the digits .4 and B of the
two-digit number 4B, the resulting four-digit number is a multiple of 13. If we put 9
and 8 in a similar way, the resulting number gives residue 4 when divided by 5. Find
A+B.

Answer B. The second condition says that B is 4 or 9. If B=4, we check that 1894 has
gives residue 9 when divided by 13; having in mind that 1001 is a multiple of 13, we
conclude that 2894, 3894, ..., 9894 give residues 8, 7, ..., 1 modulo 13; that is, none of
them is a multiple of 13. If B=9, in each of these cases the residue modulo 13 is 5 more,
so only 2899 is a multiple of 13. Thus 4+B=11.

Axko mexay nudpure A u B Ha ABynndpenoro uncao AB mocrasum 8 3a rindpa Ha
crotunute u 9 3a nudpa Ha ACCETULINTE, ITOAYYABAME YeTHPUIII(PEHO KpaTHO Ha 13.
Axko mroctasuM 9 1 8 110 TOAOOCH HAYMH, YHCAOTO ITIE AABA OCTATHK 4 IIPU ACACHIE HA
5. Hamepere A+B.

Orrosop B. Ot Broporo ycaosue B e 4 uanm 9. Ako B=4, 1894 aasa ocrarpk 9 1pn
aeaenre Ha 13; monexe 1001 e xparno ma 13, o 2894, 3894, ..., 9894 aaBat ocrareim 8,
7, .., 1 mpu aAeaenme Ha 13; 3Haum Hukoe OT TAX He ¢ KparHO Ha 13. Ako B=9,
HABCAKBAC OCTATBKUT IIpH AcAeHue Ha 13 e ¢ 5 moseue, sHaun camo 2899 e kpaTHO Ha

13. Taka A+B=11.

>

[14FR] Pour numéroter toutes les pages d'un gros livre, a partir de la page n°1, sont
utilisés trois fois plus de chiffres que le nombre de pages de ce livre. Combien ce livre
comporte-t-il de pages?

A) 1077 B) 1087 C) 1097 D) 1107 E) 1117

The number of digits needed to enumerate all the pages of a book, starting from No.1,
is three times more than the number of its pages. How many pages are there in the
book?

Answer D. Clearly the book must contain more than 999 pages. Let the number of
pages be the four-digit number 999+x. Then the number of digits is 9+2.90+3.900+4.x
= 2889+4x = 3(999+x). We get x = 2997-2889 = 108. The book has 999+108=1107

pages.

[15BA] U korpi su jabuke. Uzmemo polovinu svih jabuka i jo§ pola jabuke, zatim
uzmemo polovinu od preostalih jabuka i jo§ pola jabuke. Kona¢no uzmemo polovinu
ostatka 1 jo$ pola jabuke. U korpi e ostalo 8 jabuka. Koliko je jabuka bilo u pocetku?

A) 67 B) 68 C) 69 D) 70 E) 71

41
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In a basket there were some apples. We take half of them plus half an apple, then we
take half of the remaining apples plus half an apple. At the end we take half of the rest
plus half an apple. In the basket there were 8 apples left. What has been the initial
number of apples?

Answer E. Before the last action there have been 17 apples. Before the second action
there have been 35 apples. Initially there have been 71 apples.

[I6UA] bicekrpuca xkyra mapaseaorpama, sikuit Aopisuroe 150°, Aiautp foro cropony
Ha Biapiskn 9 oM 1 8 cm, moUMHArOYM BIiA BEPIIMHH IIPOTHACKHOIO Kyra. OOUmCAmTH
ITAOLLLY IapaAeAOTpaMa.
A) 34 xB.cM B) 51 kB.cm C) 68 xB.cM D) 85 xB.cm E) 102 kB.cm
In a parallelogram, the bisector of one of the angles, measuring 150°, divides its side in
segments of length 9 cm and 8 cm, starting from the opposite vertex. Find the area of the
parallelogram.

A) 34 sq.em B) 51 sq.cm C) 68 sq.cm D) 85 sq.cm E) 102 sq.cm

Answer C. Let the parallelogtam be ABCD and the bisector be AL. Then
DA=DI.=8cm, so the height to AB is 4cm (as a leg opposite to 30°). As AB=17, the
area is 4.17=68 sq.cm .

[17ES] Una cuerda larga se dobla a la mitad nueve veces y después ésta se corta a la
mitad. ;Cuantas piezas se obtienen?

A) 255 B) 256 C) 257 D) 512 E) 513

A rope is folded in half nine times and then cut in the middle. How many pieces are
obtained?

Answer E. Each fold doubles the number of ropes to be cut, so after the 9th fold there
are 29=512 ropes cut. Hence 513 pieces are obtained.

[18MK] I'lo rmoBeke roAnHH ce cpekaBaaT ABajIla MATEMATHYAPH CTAPU IIPHjATEAL.

— Kaae cu oBHE TOAMHM ¥ IITTO IIPABHIII ? — IIPAINAA IIPBHOT.

— Ce O/KECHHUB B IMaM TPHU ACIA.

— KoAky roausm rMaaT AemaTa? — IIparraA IpBHOT.

— IIponsBoaoT Ha roanHmITE € 72, 2 30UPOT € CAHAKOB HA OPOjOT HA IIPO3OPIIM HA OHAA
3rpasa

— OATOBOPHA BTOPHOT.

— YcAoBHTE IITO I'M KA3KYBAIIL HE CE AOBOAHH — MY PEKOA IIPBHOT.

— Aobpo, ese yiurre eacH ycaoB. Hajerapror cBupu Ha TpyOa — OATOBOPHA BTOPHOT.

— Cera 3HAM KOAKY TOAUHH UMAaT ACIIATA — 3AKAYYHA IIPBUOT.

Koaxky roansn mvaar Aerara?

A) 2,218 B) 24,9 C) 23,12 D) 3,46 E) 3,3,8

Two mathematicians (old friends) meet after a long time.

— Where have you been and how are you? — asked the first one.

— 1 got married and have three kids.

— How old are they? — asked the first one.

— The product of their years is 72, and the sum equals the number of windows of that
building — answered the second one.
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— These conditions are not sufficient — said the first one.

— Ok, here is another condition. The oldest plays the trumpet — answered the second
one.

— Now I know their ages — concluded the first one.

What are the kids ages?

Answer E. There are many ways to get 72 as a product of three positive integers, but
only two of them (6.6.2 and 3.3.8) have equal sums (6+6+2 = 3+3+8 = 14). Thus the
building must have had 14 windows. Knowing that there is an oldest kid excludes the
first possibility, so the ages must be 3, 3, 8.

[19GR] H mokn A san oAy B ovvdéovtar pe Aewpopo pe avnpoptég %ot naTr@oQLEC.
Evog awtotvijron 7 toxdntar elvor 60 yp/woe o 80 yp/wpo otg avnpopiés now
7o Tnoptég avtiototye. To avtonivito yeewaletar 5 wpeg and v A mpog B adkd 5,5 wpeg
and ™y B mpog myv A. TTow eivan 1 andotacy twv xatngoptev (oe yu) and mv A mpog
™y B?

A) 120 B)180 C)240 D)300 E) 360

Town A and Town B are connected by a highway which consists of an uphill and a
downhill sections. A cat’s speed is 60 km/h and 80 km/h for the uphill and downhill
sections, respectively. It takes 5 hours from A to B but 5.5 hours from B to A. What is
the downhill distance (in km) from A to B?

Answer C. If the uphill distance (in km) from A to B is x, and the downbhill is y, we
have x/60 + y/80 = 5 and x/80 + y/60 = 5.5. We multply both equations by 240 to
get 4x + 3y = 1200 and 3x + 4y = 1320. Subtraction gives y — x = 120, hence 3y — 3x =
360. Adding 3x + 4y = 1320 we get 7y = 1680, hence y = 240.

I'paprosere A 1 B ca cbpsanu ¢ 1moce, KOETO €& ChbCTOH CAMO OT CTPBMHH YYaCTBIIM.
Cropocrra Ha k0Aa € 60 kv/4 npn uskausane u 80 kv/4 upn camsane. T msvnaasa
3a 5 gaca rea or A Ao B, HO 32 5,5 waca wera or B a0 A. Hamepere pascrosanero (B
KM), IIPU KOETO KOAATA € CAU3AAA IIPH ABIZKEHHETO cu 0T A A0 B.

Orrosop C. Axo pascrosamero (B KM) Ha m3kausaHe orT A kbM B e x, a ToBa Ha
camzane y, umame x/60 + 3/80 = 5 u x/80 + y/60 = 5,5. VMHO)aBaME ypaBHECHUSITA 11O
240; moayuasame 4x + 3y = 1200 u 3x + 4y = 1320. MzBakaame: y — x = 120, spaun 3y
— 3x = 360. Aobasame 3x + 4y = 1320 u moayuasame 7y = 1680, Taka ue y = 240.
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[20RU] O6osHaumm cymmy Iudp HATypaAbHOro umcaa x uepes S(x). Ilycrs # —
HAHMEHBIIIEE HATYPAABHOE YHCAO, Takoe uto S(#) m S(n+1) aeasrca ma 2009. Yemy
pasuo S(7)?

A) 4018 B) 6027 C) 8036 D) 10045 E)12054

Denote the sum of the digits of the positive integer x by S(x). Let # be the least positive
integer, such that S(#) and S(#+1) are multiples of 2009. Find S(x).

Answer D. Clearly # ends by nines; let the number of nines at the end be 4. Then
S+ 1)=8Sm)-9d+1, so 2009 divides 94-1. The least such multiple of 2009 is
4.2009=8036 and 4=8037:9=893. As » ends on 893 nines, S(#) is at least 9.893=8037
and being multiple of 2009 is at least 2009.5=10045. The least such 7 has 10044:9=1116
nines preceded by an one. However there /=1116. To provide 4=893 we replace its
894th digit from the right by 8, and hence its first digit from the left by 2.

Aa osmaumm ¢ S(x) cOopa Ha mudpure Ha ecTecTBEHOTO WHCAO X. Heka 7 ¢ Haii-
MAAKOTO €CTECTBEHO UHCAO, 32 koeTo S(17) m S(n+1) ce aeasar ma 2009. Hamepere S(7).
OTI'OBOP D. HCH() ¢, 9c 7 321B’I)pLUB21 Ha ACBATKH, HCKA GPOHT Ha ACBATKHUTC B Kpﬁﬂ ny c
d. Torasa S(n+1)=5(n)-9d+1, taxa ue 2009 acan 9d-1. Haii-maaxkoro kpatao ma 2009
or To3u BUA ¢ 4.2009=80306, mpu rkoeto d=8037:9=893. ITonexe # 3apbprusa Ha 893
aesstin, S(7) e more 9.893=8037 u monemxe ce acan Ha 2009, e more 2009.5=10045.
Haii-maaxoro Takopa 7 ce sammucsa ¢ 10044:9=1116 aeBaATKH, IpeAIIeCTBAHI OT eAHA
eamrmna. B Hero obaue d=1116. 3a Aa ocurypum d=893, mpomensame 894-tata my
rdpa o13aA HarpeA ot 9 Ha 8, a mrepBara My nmdpa oTIpeA Hazaa ot 1 Ha 2.



