Kangourou Maths 2012 — Student Level 11-12

NMpoBAnuata 3 uovadwv - 3 point problems

1. To enimedo ToU vEPOU O€ pLa TTOPAALAKE) TIOAN AUEAVETAL KOL LELWVETOL OE CUYKEKPLUEVN HEPQ
onwg ¢alvetal oto Staypappa. MNa moceg wpeg To eninmedo Tou vepou NTav mavw amno 30 cm og auth

™ uépa.
The water level in a port city rises and falls on a certain day as shown in the figure. How many hours
was the water level above 30 cm on that day?
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2. 0 aplBuog 3\/ 2+/2 woutat pe
The number V/2vZ is equal to
(A) 1 (B) V2 (C) V4 (D) /4 (E) 2

3. Je Lo Alota amno névie aplBpoulc, o mpwTtog aplBuog eivatl 2 kat o TeAsutaiog 12. To YLVOUEVO TWV
MPWTWV TPLWV aplBpwy givat 30, TO YLVOUEVO TWV TPLWV HecOiwv aplBuwv sival 90 Kal To YIVOUEVO
TWV TeEAsuTaiwv TpLwv aplBuwv sivat 360. Motog aplBudc Bpioketal oto péco Tig Aiotag;

In a list of five numbers, the first number is 2 and the last number is 12. The product of the first
three numbers is 30, the product of the three in the middle is 90 and the product of the last three
numbers is 360. Which number is in the center of the list?
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(A) 3 (B) 4 (€) 5 (D) 6 (E) 10



4.'Eva pohoL €xeL TPeLG Seixteg SLOPOPETIKOU UNKOUG (VLA TIC WPEG, YLO TA AETITA KOLL YLOL TOL
Seutepolenta). Aev yvwpiloupe tL Seixvel o kaBe deixtng aAAG yvwpiloupe OtL oL SeiyTeg
otpédovral deflootpoda. Itigc 12:55:30 ot Seixteg frav otn B€on mou daivetal. Mola amo TIC ELKOVEG
Selyvel to poAdL otig 8:10:00;

A clock has 3 hands of different length (for hours, for minutes, and for seconds). We do not know
what each of the hands shows but we know that the hands rotate right wise. At 12:55:30 the hands

were in the positions shown. Which of the pictures shows this clock at 8:10:00?

11 12 1

5.Eva opBoywvio koppatt xaptiot ABCD 4 cm X 16 cm SutAwvetal Katd prkog tne eubesiag MN
wote n kopudn C oupmintel pe Tnv Kopudn A, Onwg daivetal oto oxApa. Motd givat to epPado tou
tetpanAelpou ANMD’;

A rectangular piece of paper ABCD 4 cm X 16 cm is folded along the line MN such that vertex C
coincides with vertex A, as shown in the picture. What is the area of quadrilateral ANMD’?

Bl ‘c
(A) 28 cm? (B) 30 cm? (C) 32 cm? (D) 48 cm’ (E) 56 cm®

6. To aBpolopa Twv Pnoiwv evog evia-Prdlou apBuou sival 8. MNolo eival To YIVOUEVO QUTWV TWV
bnoiwy;

The sum of the digits of a nine-digit number is 8. What is the product of these digits?

(A)o (B)1 ()8 (D)9 () 9!



7. H péylotn Tiun tou duotkol apBpuol n, wote n?%° < 5390 soltal pue
The maximum natural value n, for which n?%° < 5390 s equal to:
(A)5 (B) 6 ()8 (D) 11 (E) 12
8. MNota and T cuVapPTAOELG LkavoToLel TNV e&lowon f (l) =L
' x f(x)
Which of the following functions satisfies the equation
1 1
H=1-
f (x) fx)
2 1 1 1 1
A f)== B fx)=— ©Of)=1+- O)fx) == (E)f)=x+-

9. Evag paypaTikog aplBpOC X LKAVOTIOLEL TV oxéon X° < 64 < x° . Mola oxéon ivat opBon;
A real number x satisfies x*> < 64 < x> . Which statement is correct?
(A)0 < x < 64 (B) -8 < x < 4 (C)x > 8
(D)—4 < x <8 (E)x < -8

10. Molo eival To péyebog TNG ywVILag o 0TO KOVOVIKO 0OTEPL TTEVTE KOPUDWV.
What is the size of the angle a in the regular 5-point star?

(A) 24° (B) 30° (C) 36° (D) 45 (E) 72°

NMpoBAnuata 4 povadwv - 4 point problems

11. H nAwia pou sivat Supndlog aptBuog kot Suvapn tou 5, kat n nAkia Twv Eadéhdou pou ivatl
Supnoloc aptbuog kat Suvapun tou 2. To dBpolopa Twv Pndiwv Twv NALKLWY LoG Elval TIEPLTTOG
aplBuodc. Molo eival To ywouevo Twv Pndlwv Twv NALKLWY LG

My age is a two-digit number, which is a power of 5, and my cousin's age is a two-digit number,
which is a power of 2. The sum of the digits of our ages is an odd number. What is the product of the
digits of our ages?

(A) 240 (B) 2010 (C)60 (D) 50 (E) 300

12. Eva TaLldLwTiko ypadeio opydvwaoe TECOEPA TTPOALPETIKA TafidLa otn ZikeAla yla pia opdada
Touplotwy. To KABe TafidL ixe cuppetoxn 80%. Molo eival to pikpoTEPO SuvaTtd MOCOoTO
TOUPLOTWYV TIOU CUMHUETEXOUV KAl OTa TECOoEPQ TALOLO;

A travel agency organized four optional tours of Sicily for a group of tourists. Each tour had a
participation rate of 80 %. What is the smallest possible percentage of tourists taking part in all four
tours?

(A) 80 % (B) 60 % (C) 40 % (D) 20 % (E) 16 %



13. To guvoho Twv AVcewv NG aviootntag | x| + |x-3| >3 elvau

The set of solutions for the inequality |x]| + [x-3] >3 is:

(A) (—0,0) U (3,+0) (B)(3,3) (C)(—,—3)

(D) (—3,+) (E) 6Aot oL mpaypatiko aptbuoi / all real numbers

14. OL oxoAikég BaBpoloyieg otn ZAoBakia Statpouvtal oe mévte Babuidec, ano 1(to kaAUtepo)
MEXPL S (To XeLpOTEPO). Z€ £va oxoAelo TnG ZAoBakiag, otnv TeTdptn TALN, Eva Staywviopa Sev eixe
KOoAG amotéAeopa. O péoog 6pog Babuou ntav 4. Ta ayopla iryav Alyo KaAUTepa, o HEGOG OPOG
BaBuoloyiag Touc Atav 3,6, evw 0 HECOC OpoCg TNG Babpoloyiag Twv Kopltowwv ATav 4,2. Molo ano
TLC TILO KATW TIPOTAOCELG E(VOL CWOTH;

(A) Yrtapyouv dumAdota ayopla amno kopitola  (B) Ymapyouv tetpanidoia ayopla ano kopitola
(C) Ymapyxouv Suthdotla kopitola amo ayopla (D) Yrdpyouv TeTpamAdola Kopitola amno ayopla
(E) Yrapyouv toca aydpla 6o Kol Kopitolo atny Taén

School marks in Slovakia are divided into five degrees, from 1 (the best) to 5. In one Slovak school, a
test didn't turn out very well in the 4th class. The average mark was 4. Boys did a little better, their
average mark was 3,6 while the average mark of the girls was 4,2. Which of the following statements
is correct?

(A) There are twice as many boys as girls. (B) There are 4 times as many boys as girls.

(C) There are twice as many girls as boys. (D) There are 4 times as many girls as boys.

(E) There are as many boys in the class as girls.



15. H ewova Seiyvel to putwplo tpLlavtaduliwy. Ta dompa tplavtdduAia peyodwvouv ota ioa
TETPAYWVA, TA KOKKLVA TPLAVTADUAAQ LEYOAWVOUV OTO TPITO TETPpAYwWVO. Ta Kitpva TeLovTadUAAQ
peyalwvouv oto opBoywvio tplywvo. To HAKOG Kat TTAATOC Tou ¢puTtwplou ivat 16m. MNolo sival To
guBado tou putwpiou Tplavriaduilwy.

The picture shows a rose ground. White roses grow in the equal squares, red roses grow in the third
square. Yellow roses grow in the right-angled triangle. Both the length and height of the ground is 16
m. What is the area of the rose ground?
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16m
(A) 114 m® (B) 130 m? (C) 144 m? (D) 160 m? (E) 186 m*

16. OAa ta €lOLTAPLA OTN TPWTH OELPA EVOG OLVEUA TTWANBNKav. OL B€oelg lval Stadoyika
aplOpnuéveg apyilovrag amo to 1. Eva enumA£ov slottrplo mwAROnke yio pa B€on kota Aabog. To
aBpolopa Twv aplBuwy Twv BEcEWV OAWV TWV ELCLTNPLWYV TTOU TWARBNKAV yLa TNV TPWTN CELPA
LooUtal pe 857. Molog eival o aplBudc tng B£ong yla tnv onoia mwAndnkav SUo sloTthpLla Katd
AaBog;

All the tickets in the first row in a cinema were sold. The seats are numbered consecutively starting
with 1. An extra ticket was sold for one seat by mistake. The sum of the seat numbers on all tickets
sold for the first row is equal to 857. What is the number of the seat for which two tickets were sold
by mistake?

(A) 4 (B) 16 (C) 25 (D) 37 (E) 42

17. Mo &idetal évo opBoywvio Tpiywvo pe MAEUPEC a, b kat c. Mota n TR TN aKTivog r Tou
EYYEYPOAUHEVOU NUKUKALOU TIOU daiveTtal oTto oxnua;

We are given a right triangle with the sides a, b and c. What is the radius r of the inscribed
semicircle shown in the figure?

a(c—a) ab ab_ 2ab ab
(A) 2b (B) a+b+c (C) b+c (D) a+b+c (E) a+c

18. ‘Eva tetpdywvo ABCD £xeL mAgupég prkoucg 2. E kat F sival ta péoa twv mAeupwv AB kat AD
ovtiotolyo. To G eival onpeio mavw oto CF wote 3CG=2GF. To epPadd tou tplywvou BEG eivat:

A square ABCD has sides of length 2. E and F are the midpoints of the sides AB and AD respectively.
G is a point on CF such that 3CG=2GF. The area of triangle BEG is:

(A) = (8)% (©3 E (E)2



19. To poAOL oTNV €lKOVA £XEL oXNa opBoywviou. Mola lval n amootacn X TOU CUVOEGUOU HETALY
Twv aplBpwv 1 kat 2, av n anootoaocn Hetafl Twv oplBuwv 8 kat 10 eival 12 cm;

The clock in the picture is rectangular in shape. What is the distance x on the dial between the
numbers 1 and 2 if the distance between the numbers 8 and 10 is 12cm?

10 11121 2

X
SR B
8 76 5 4
(A) 3v3 () 2V3 (C) 43 (D)2++v3  (E)12-3V3

9

12 cm

20. Eva Kavykoupo B€AsL va Ktion pLa ogpad and cuvnBiopéva {apla (amévavtl EMLPAVELEC
npocB£touv og 7 koukkidec). Mmopel va koARoetL Vo emidaveleg padl av £xouv tov idlo aplBuod
KOUKK({Swv. Oa BeAe To UVOAO TWV KOUKKISWV 0TLG e€wTepLKEG eMmidAveLeC TOU {opLloy TNG OELPAC
va elval 2012,

A kangaroo wants to build a row of standard dice (opposite faces add up 7 dots).

He can glue two faces together if they have the same number of dots.

He would like the total number of dots on the outer faces of the dice in the row to be 2012.

How many dice does he need?

(A) 70

() 71

(C) 142

(D) 143

(E) Eivaw advvatov va det akptfpwg 2012 koukkidec/ It is impossible to see exactly 2012 dots

NMpoBAnuata 5 povadwv - 5 point problems

21. Mota gival n HkpoTePn duvath T ywviag evog Loookelouc tplywvou ABC To omoio €xel
Slapeoo nou Slatpei to Tplywvo os Vo LoookeAn Tpiywva.

What is the smallest possible size of an angle in an isosceles triangle ABC that has a median that
divides the triangle into two isosceles triangles?

(A) 15° (B) 22,5° (C) 30° (D) 36° (E) 45°

22.Eotw a > b. Av n éA\ewpn mou ¢aivetal oto oxnua neplotpadel yupw amo tov afova x
naipvoupe to eAeloeldég E, pe oyko Vol(E,). Av meplotpadel yOpw amod tov afova y maipvoupe
eMewpoeldbéq E, pe oyko Vol(E,). Mota amd Tig mo kdtw mpotdoeLg eivat opon;

Let a > b. If the ellipse shown in the

picture is rotated around the x-axis one obtains the ellipsoid E, with the volume Vol(E,). If it is
rotated around the y-axis one obtains ellipsoid E, with the volume Vol(E,). Which of the following
statements is true?



(A) Ex = E, and/kaut Vol(E,) = Vol(E,) (B) Ex = E, but/aA\a Vol(E,) # Vol(E,)
(C) E, # E, and/xau Vol(E,) > Vol(E,) (D) E« # E, and/kouw Vol(E,) < Vol(E,)
(E) Ex # E, but/aAAd Vol(E,) = Vol(E,)

23. Abo mpagelg umopouv va yivouv pe kKhaoupoata: 1) avénon tou aplbuntn kata 8; 2) avénon tou
TIAPOVOLACTH KOTA 7. MeTd amnod ebappoyn EVOG GUVOAOU N TETOLWV MPAEEWV HE KATIOLO OELPA,
opyxilovrag pe to KAAopa gnaipvouue KAGopa tong TUnG. Mola eival n Yikpotepn duvarth Tiur Tou
n;

Two operations can be performed with fractions: 1) to increase the numerator by 8;

2) to increase the denominator by 7. Having performed a total number of n such operations in some

order, starting with the fraction g we obtain a fraction of equal value. What is the smallest possible

value of n?
(A) 56 (B) 81 (C) 109
(D) 113 (E) Auto eivatl advvarto/This is impossible.

24.Eva LoOMAEUPO TPlywVOo TIEPLOTPEPETAL YUPW A0 £Va TETPAYWVO HE TTAsUPA 1 (BAEme tnv
£lKOVQ).
An equilateral triangle rolls around a square with side length 1 (see picture).

A 7

Moto eivat To HAKOC TG Stadpopng o to onuadspévou onueio Slavuel pExpL To Tpiywvo Kal to
onpeio ¢pBacouv TNV apxLkn tou Béon Eava;
What is the length of the path that the marked point covers until the triangle and the point reach
their starting positions the next time?

14

(A) 470 (B) 23—8n (C)8 (D)5 (E)z—;n

25. MN6oeg PeETABEDELS (X1, Xz, X3, Xa) TOU OUVOAOU TwV akepaiwy {1, 2, 3, 4} €xouv TNV LBLOTNTA OTL TO
AOPOLOUA X1 X, + Xz X3 + X3 X4 + X4 X1 OlaLpELTOL HE TO 3;

How many permutations (xi, X,, X3, X4) of the set of integers {1, 2, 3, 4} have the property that the
SUM X; Xy + X5 X3 + X3 X4 + X5 Xy is divisible by 3?

(A) 8 (B) 12 (C) 14 (D) 16 (E) 24



26. Meta amnod éva pabnua alyeBpag, EUelve atov mivaka To €£€N¢: N ypadlk mapaotoon Tng
ouvdptnongy = X% ka 2012 guBeiec mapdANAEC Tpog Ty eUBeial y = X, N KAOE WLa TEUVEL TV
napaPBoAn oe dUo onpeia. To ABPOLOUA TWV CUVIETAYUEVWY X TWV CNUELWV TOUAG TwV EUBELWV Kal
™G apaPBoAng eivat:

After an algebra lesson, the following was left on the blackboard: the graph of the functiony = x> and
2012 lines parallel to the line y = x, each of which intersects the parabola in two points. The sum of
the x-coordinates of the points of intersection of the lines and the parabola is:

(A) O (B)1 (C) 1006

(D) 2012 (E) aduvato va umoloylotei/impossible to determine

27. Tpeig kopud£c evog KUBou (0xL OAeg mavw otnv (Sla Mheupad) eivat P(3;4;1), Q(5;2;9) kat R(1;6;5).
Moto onpeio eival To kévipo tou KUPoU;

Three vertices of a cube (not all on the same face) are P(3;4;1), Q(5;2;9) and R(1;6;5).

Which point is the center of the cube?

(A)A(4;3;5)  (B)B(2,53)  (C)C(3;4,7)  (D)D(3;4,5)  (E)E(2;3;5)

28. 2tnv akohouBia 1, 1,0, 1, -1,... oL U0 MPwWTOL OPOL a4 Kal a, elvat 1. O Tpitog 6pog elval n
Sladopd Twv tponyolevwy SU0 Opwv, as=a;-a,. O TETOPTOG £ival To ABpoLloua TWV TIPONYOUUEVWY
600 0pwv, a,= a,+ az. META as= as- a4, ag= as + as KAl OUTW KaBeENG. Molo gival To abpolopa Twv
npwtwv 100 6pwv NG akoAoubiag;

Inthe sequence 1, 1, 0, 1, -1,... the first two elements a; and a, are 1. The third element is the
difference of the preceding two elements, as=a;-a,. The fourth is the sum of the two preceding
elements, a;= a,+ as.

Then as= az- a4, ag= a4+ as, and so on. What is the sum of the first 100 elements of this sequence?
(A)O (B) 3 (C)-21 (D) 100 (E)-1

29. H lwavva emhéyel U0 aplBuouc a kat b amd to ovvoro {1, 2, 3, ..., 26}. To ywvopevo ab sival ico
LE TO GUVOAO TwV UTIOAOLTTWY 24 apBuwv. Mota gival n T Tou |a-b|;

loana picks out two numbers a and b from the set {1, 2, 3, ..., 26}. The product ab is equal to the sum
of the remaining 24 numbers. What is the value of |a-b|?

(A) 10 (B)9 (7 (D)2 (E) 6

30. KaBe yara otn xwpa tTwv Bauvpdtwy eival eite codn elte TpeAn. Av n codr) yata TUYXAVEL va
elval og éva SWUATLO pe 3 TPEAEG YATEG TOTE YIVETAL KAl AUTH TPEAN. Av UL TPEAN yATA TUYXAVEL VL
elval og éva SwpATlo e 3 codEC yateg TOTe ekTiBeTal AN AUTEG WG TPEAN. TPELG YATEC ELOEPYOVTOL
0€ £val KEVO SwHATLo. AHEoWwG HETA TTou N 4" yarta slogpyetay, n 17 Byaivel £€w. Metd nou n 5" ydra
swoépxetal, n 2" Byaivel €€w, k.0.k. Metd mou n 2012" yata swogpyetal, ouppaivel yia mpwtn ¢popd
va eKTiBeTaL pia yata wg TpeAn. Moleg amd auTEG TIG yaTeg Ba pmopouoav va gival kat oL U0 TPeAEC
META TToU €lonyBnkav 0To SWHATLO;

Every cat in Wonderland is either wise or mad. If a wise cat happens to be in one room with 3 mad
ones it turns mad. If a mad cat happens to be in one room with 3 wise ones it is exposed by them as
mad. Three cats entered an empty room. Soon after the 4" cat entered, the 1* one went out. After
the 5 cat entered, the 2" one went out, etc. After the 2012" cat entered, it happened for the first
time that one of the cats was exposed as mad. Which of these cats could both have been mad after
entering the room?

(A) 1 and 2011" / 1" ko 2011"

(B) 2" and 2010™ / 2" ko 2010"

(C) 3 and 2009™ /3" kat 2009"



(D) 4™ and last one /4" kat teheutaia
(E) 2" and 2011™ /2" ka 2011"



