Kangourou Maths 2012 — Junior Level 9-10

MpoBAnuata 3 puovadwv/3 point problems

1. M kat N ival to péoa Twv lowv MAEUPWV EVOG LOOGKEAOUC TPLYWVOU.
M and N are the midpoints of the equal sides of an isosceles triangle.

To epuPado tou dyvwotou teTpamAelpou(?) sivat:
The area of the missing (?) quadrilateral piece is:
(A)3 (B) 4 (€)5 (D)6 (E)7

2.11.11 - 1.111 =
(A) 9.009 (B) 9.0909 () 9.99 (D) 9.999 (E) 10

3. Eva kuBoelb£¢g amoteleital anod Tpia Koppatia (onwc ¢aivetal oto oxnua). To KABe KOpUATL
amoteAsital amo 4 KUPoUG Kat eival povoxpwia. Moo ival To oA TO AOTIPOU KOUUATLOU;

A cuboid is made of three pieces (see the drawing). Each of the pieces consists of 4 cubes and is of
one colour. What does the white piece look like?
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4. 0tav n ANikn B€AeL va oteidel éva prjvupo otov MNAapmo pe ayyAtkoUg XapakTnpeg, XpPnNOLUOMOoLEL
To akoAouBo cvotnuo. A=01,B=02,C=03 ... Z=26.MeTd nMou petacynuatiletal To KAOe ypapua
og aplBuo, urtohoyilel 2 X aplOuod + 9. To pRvupa Hetd petaoynuatiletal os akoAouBio aplOpwv
Vv onoia n AAikn otéAvel otov Maumo. Eva to mpwi o Naunog neipe 25, 19, 45,38 kal
anokpuntoypadel autr tnv akoAouBia. Molo eival To apyLlkod URVULa TTou TIPETEL va BpeL o Maumnog;
When Alice wants to send a message to Bob, she uses the following system, known to Bob. A=01, B
=02, C=03... Z=26. After transforming each letter to a number, she calculates 2 X number + 9.
The message is now transferred in a number sequence that Alice sends to Bob. This morning Bob has
received 25,19, 45, 38 and deciphers this sequence. What is the original message Bob must find

(A) HERO (B) HELP (C) HEAR

(D) HERS (E) H ANikn ékave AdBoc/Alice has made a mistake.




5. To tetpaywvo ABCE £xeL mAeupd 4 cm Kal ioo epPado e to tpiywvo ECD. Mola sival n anootacn
oo to onyueio D mpog Tnv eubeia g;

The square ABCE has side length 4 cm and the same area as the triangle ECD. What is the distance
from the point D to the line g?

A B

(A) 8 cm (B) (4 + 2v3) cm (C)12 cm (D) 10 -v2 cm
(E) E€aptartal amno tn 6éon tou D/Depends on the location of D

6. Av mpooBéooupe ta Pndia evog emtadridlou aplbuov, naipvoupe abpolopa 6. Molo sival To
YWOHEVO aUTWV TwV Pndiwv;

If we sum up the digits of a seven-digit number, then we get 6. What is the product of these digits?
(A)O (B)6 (7 (D)1-2-3-4-5-6-7 (E) 5

7. ABC gival éva opBoywvio Tpiywvo mou ta U0 OKEAN TOU £X0UV LAKOG 6 cm Kol 8 cm Kal Ta
onueia K, L, M gival ta kévipa Twv MAeupwy Tou. Mdaon eival n mepipeTpog tov Tptywvou KLM;
ABC is a right-angled triangle whose legs are 6 cm and 8 cm long and the points K, L, M are the
centres of its sides. How long is the perimeter of the triangle KLM?

(A) 10 (B) 12 (C) 15 (D) 20 (E) 24

8. NpooBétoupe Tov aplBuo 3 otov aplBuod 6. Metd moAAATTAAGLAIOUE TO OIMOTEAECUA UE 2 KOl
UeTA tpooBEToupe 1. MEeTA To TeALKO amotéAeopo Ba elval To 510 OTWE TO AMOTEAECHA TWY
npafewv:
To the number 6 we add 3. Then we multiply the result by 2 and then we add 1. Then the final result
will be the same as the result of the computation:

(A)6+3-2)+1 B)6+3-2+1 Q®+3-2+1

(D) 6+3)-2+1 (E)6+3-(24+1)

9. OL 6uo MAEUPECG VoG TeTpamAeUpou eivat 1 kal 4. Mia amo TG SLaywvioug, n onola €xeL LAKOC 2,
To Slalpet og 8U0 LoooKeAN Tpiywva. H ePIUETPOG TOU TETPATTAEUPOU LOOUTOL ME:

Two sides of a quadrilateral are equal to 1 and 4. One of the diagonals, which is 2 in length, divides it
into two isosceles triangles. Then the perimeter of the quadrilateral is equal to:

(A) 8 (B)9 (C) 10 (D) 11 (E) 12

10. OL aptBuoti 144 kat 220 étav dlatpeBolv pe To BeTIKO aképalo X Sivouv kal ol SUo umoAourno 11.
Na Bpebei o x.

The numbers 144 and 220 when divided by the positive integer number x both give a remainder of
11. Find x.

(A)7 (B) 11 (C) 15 (D) 19 (E) 38



MpoBAnuata 4 povadwv/4 point problems

11. Av 0 ASQOC OTEKETAL TTAVW OTO TPATE(L Kal 0 MiyaAng OTEKETOL OTO TATwWHA, 0 ASAauog eival 80
cm PnAdtepog amnod tov MixaAn. Av o MixaAng otéketal oto i6lo TpamelL ko 0 ASAOG 0To MATWHA,
TOTE 0 MYaAng eival éva pétpo PnAdtepog amod tov Adapo. Noco PnAod ival to tpaméll;

If Adam stands on the table and Mike stands on the floor, Adam is 80 cm taller than Mike. If Mike
stands on the same table and Adam is on the floor, Mike is one meter taller than Adam. How high is
the table?

(A) 20 cm (B) 80 cm (C) 90cm (D) 100 cm (E) 120 cm

12. O Advog kat n Maipn £pyvayv éva VOULOUO: oV TO VOULoUa £6eLyve «kedain» n Maipn kEpdile
Kall 0 Aavog Empene va TIg Swaoel 2 YAUKA. Av TO VOULOMA £8ELXVE «KOPWVOL» TOTE 0 Aavog képSLle
Kot N Mautpn €npere va dwoel Tpia yAukd. Metd ano 30 dopEg mou £natgav o kabBévag Toug eixe
TOoO YAUKA O0a elXe tpLV apXloel To matyvidLl. Mdooec popeg kEpdiloe o Adavog;

Denis and Mary were tossing a coin: if the coin showed heads the winner was Mary and Denis had to
give her 2 candies. If the coin showed tails the winner was Denis and Mary had to give him three
candies. After 30 games each of them had as many candies as before the game. How many times did
Denis win?

(A) 6 (B) 12 (C) 18 (D) 24 (E) 30

13. Ze éva 0pBoywvLo LAKOUG 6 M €va «LOOTTAEUPO TPLYWVO» LE EGATTTOUEVOUC KUKAOUG EXEL
oxedlaotel , OnMwc ¢aivetal oto oxNua. Mota elval n PKPOTEPN AmOoTACH LETAED TWV YKPL{WwV
KUKAWV;

In a rectangle of length 6 cm an "equilateral triangle" of touching circles is drawn. What is the

shortest distance between the two grey circles?
6cm

4 N

(A) 1 (B) V2 (C)2v3 =2 (D)2 (E) 2

14. 1o Swpdtio To BaoiAn umdpxouv poAoyla oe kABe tolxo, OAa eival eite miow elte pnpootd. To
TPWTO POAOL ival AdBog katd 2 Aemtd, to SeUTEPO KATA 3 AEMTA, TO TPITO KATA 4 AEMTA KOl TO
TETAPTO KATA 5 Aemtd. Mia pépa o BaolAng beAe va pabeL tnv akplpn wpa amd ta poAdyLa TOU Kal
e(be ota Té0oepa poAoyLa, oTNV L8La OeLpd OTWG TILo TTAVW, To €€NG: 3 N wpa apa 6 Aemtd, 3 n wpa
mapad 3 Aemtd, 3 N wpa Kal 2 Aemtd kat 3 n wpa kot 3 Aemtd. H akplprig wpa eivat:

In Billy's room there are clocks on each of the walls, all of them are either slow or fast. The first clock
is wrong by 2 minutes, the second clock by 3 minutes, the third by 4 minutes and the fourth by 5
minutes. Once Billy wanted to know the exact time by his clocks and he saw at the four clocks, in
sequence as above, the following: 6 minutes to 3, 3 minutes to 3, 2 minutes past 3 and 3 minutes
past 3. The exact time is:

(A) 3:00 (B) 2:57 (C) 2:58 (D) 2:59 (E) 3:01



15. 3to 1o Katw oxnua PAEnoupe éva opBoywvio Tpiywvo pe mAgupeg 5, 12 kat 13. Mola eival n
OKTLVOL TOU EYYEYPAUUEVOU NULKUKALOU.

In the picture you can see a right triangle with sides 5, 12 and 13. What is the radius of the inscribed
semicircle?

12
(A)7/3 (B) 10/3 (C) 12/3 (D) 13/3 (E)17/3

16. Evag tetpardlog aplbuog £xet 3 otn B£on TwV EKATOVTASWY, KAl TO AOpOLoHA TWV GAAWVY TPLWV
Pndiwv eivat kat auto 3. Nocol tétolol aplBuol umdpyouv;

A four-digit number has a 3 in the hundred place, and the sum of the other three digits is also 3. How
many such numbers are there?

(A) 2 (B)3 (C)4 (D)5 (E) 6

17. Awbeka aplBpot amo 1 péxpt 9 mpémnet va ypadoUv oTo TETPAYWVA LIE TETOLO TPOTIO WOTE TO
aBpolopa kabe ypopung kat kaBe oteihelg eivat To i6Lo. Kamotot and toug aptBuolg £xouv Aén
vpadrtel. Molog aplBuog npémnet va ypadel 0To OKLAOUEVO TETPAYWVO;

Twelve numbers chosen from 1 to 9 must be written in the squares in such a way that the sum of
every row is the same and the sum of each column is the same. Some of the numbers are already
written. What number must be written in the shaded square?

2 4

(A)1 (B) 4 (C)6 (D)8 (E)9

18. Tpeig aBAntég, oL Kav, Mka kat Pou, éhapav pépog oto Mapabwvia kovpaoa. MpLv amno tnv
€vapén tng kolpoag TEcoepelg Beatég oulnTnoav TIG TOAVOTNTEG YLOL TO VLKNTH.

O npwrtog: «eite o Kav gite o Mka Ba givat o viknTrg»

O AegUtepog: «av o Mka eival deUtepog, ToTe 0 Pou Ba elvat o vikNTAG»

O Tpitog: «av o Mka eival tpitog, o Kav 6ev Ba elvat o vikntrng»

O Tétaptoc: «eite o Mka eite 0 PoB Oa eival o deltepog»

Metd tnv koUpoa davnke OTL OAEG OL TTOLO TTAVW TIPOTACELG NTavV 0pBEC. Me Tola oelpd TeppATIoaY
oL aBANnTEG;

Three sportsmen Kan, Ga and Roo took part in the Marathon race. Before the beginning of the race
four spectators from the audience had discussed the sportsmen's chances for the victory.

The first: "Either Kan or Ga will win".

The second: "If Ga is the second, Roo will win".

The third: "If Ga is the third, Kan will not win".

The fourth: "Either Ga or Roo will be the second".

After the race it turned out that all the four statements were true. In what order did the sportsmen
finish?



(A) Kan, Ga, Roo (B) Kan, Roo, Ga (C)Roo, Ga, Kan (D) Ga, Roo, Kan (E) Ga, Kan, Roo

19. To Lo KATW OXNUO KOTOOKEUAOTNKE e SUO TETpAYWVA LE TIAEUPEC 4 KaL 5 cm, €va Tplywvo Ue
enPadd 8 cm? kat éva oklaypadnuévo rapoAnAoypappo. Méoco eival to epfadd tou
ntopaAAnAoypappoU , o€ cm?.

The figure is formed with two squares with sides 4 and 5 cm, a triangle with 8 cm? of area and a
shaded parallelogram. What is, in cm?, the area of the parallelogram?

(A) 15 (B) 16 (C) 18 (D) 20 (E) 21

20. H Avvn éyyape 2012 = m™ (mk — k) yio pepkég Betikég akEpaleg TILEG Tou m Kot k. Mota glvat
n T tou k;

Ann has written 2012 = m™ (m" — k) for some positive integer values of m and k. What is the value
of k?

(A) 2 (B) 3 (C) 4 (D)9 (E) 11

MpoBAnuata 5 povabwv/5 point problems

21.’Evag xpuooxoog €xel 12 koppdatia aAuaidag pe SUo evwoelg. OENeL va KAVEL pa Leyain aAvcida
UE aUTA. Mo va TO KAVEL AUTO Ba TIPETEL VOL VOLEEL LEPIKEC EVWOELC (KOl LETA va TIC KAgioeL). Molog
glval 0 LLKpOTEPOG aPLOUOG EVWOEWVY TTIOU TIPETIEL VAL AVOILEEL;

A jeweler has 12 pieces of chains of two links. He wants to make one big chain of them. To do so he
has to open some links (and close them afterwards). What is the smallest number of links he has to
open?

(A) 8 (B) 9 (C) 10 (D) 11 (E) 12

22.Eva opBoywvio Koppdtt xaptiol ABCD 4 cm X 16 cm SutAwvetal Katd PLnkog tng eubeiag MN
£10L wote N kopudn C va cupmintel pe Tnv Kopudn A, Onwg daivetal otnv lkova. MNolo sival to
euPadd tou mevrtaywvou ABNMD';

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 pentagon ABNMD'?

o~




(A) 17 (B) 27 (C) 37 (D) 47 (E) 57

23. To tpaivo G nepva yvwoto onpeio oe 8 dsutepodemnta. MNepvd To €va to AAAO o€ 9 SeutepOAETTTO.
Metd o Tpaivo H mepva 1o yvwoto onpeio og 12 SeutepoAenta. Tt UMOPELG val TIELG YLaL TO UKOC TOU
KABe tpaivou;

Train G passes a markpoint in 8 seconds. It meets train H. They pass each other in 9 seconds. Then
train H pass the markpoint in 12 seconds. What can you say about the length of the trains?

(A) To G €xeL dumAdoto pnkog amo to H / G is twice as long as H.

(B) Exouv to 610 pnkog / They are of equal length

(C) To H elvat 50% molo pakpL / His 50 % longer

(D) To H elvat dutAdoto amd to G / H is twice as long as G

(E) Aev eival Suvato va moupe / It is impossible to say

24. To teheutaio pn-pUndeviko Pndio Tou aptbpou K = 2°% 345> givat
The last non-zero digit of the number K = 2°°- 3%5% s
(A)1 (B) 2 (€4 (D)6 (E)9

25. O Nétpog dnuioupyel éva Kavykoupol nAeKTPOVIKO TtalxvidL. H mio kdtw ewkova deixvel to
Staypappa tou mayvidiou. Itnv apxn, to Kavykoupo Bpioketal oto oxoAeio «School» (S). Me Baon
TOUG KOWVOVEG TOU TalVLISLoU, armo onolodAMOoTE oneLo, EKTOG amd Tov oiko «home» (H), To
Kavykoupo pmopei va mndnéeL mpog omoladnmoTe amo TI¢ YEITOVIKEC BEoeLg. Otav 0w GTAVEL OTO
H, To mayvidt teAetwvel. Na BpeBei pe mdéooug Tpémoug to Kavykoupd pmopel va mndnéet and 1o S
oto H pe akplpwg 13 mnénuata.

Peter creates a Kangaroo computer game. The picture represents the map of the game. At the start,
the Kangaroo is at the School (S). According to the rules of the game, from any place, except the
Home (H) the Kangaroo can jump at any of two neighbouring places. However, when it reaches H,

the game is over. Find the number of ways the Kangaroo can jump from S to H in exactly 13 jumps.
Home School

Library Playground

(A) 12 (B) 32 (C) 64 (D) 144 (E) 1024
26. H péylotn Tyun tou puoikol aplBuol n, wote n2%0 < 53%0 goltat pe
The maximum natural value n, for which n?%? < 5390 is equal to:

(A)5 (B) 6 (C) 8 (D) 11 (E) 12

27.E&L SladopeTikol Oetikol aptBuot idovral, pe v Tov peyaAUTtepo. YItdpxetl akplBwe éva {euydpt
oo auToUG TOU OKEPALOUG WOTE O ULKPOTEPOC Va LNV Slatpei tov peyoditepo. Mold gival n
ULKpOTEPN SuvaTh TIUA TOU V;

Six different positive integers are given, the biggest of them being n. There exists exactly one pair of
these integers such that the smaller number does not divide the bigger one. What is the smallest
possible value of n?

(A) 18 (B) 20 (C)24 (D) 36 (E) 45

28. O Nikog gypae 6Aoug Toug tpLddLoug aplBpoug Kal yia KaBe aplBo BPrKe TO YLIVOLEVO TWV
Pnolwv tou. Meta Bprike 6Aa To aBpolopa OAWV TwV YWVOUEVWVY TIou BpnKe. Moo aplBud Bpnke;



Nick wrote out all three-digit numbers and for each of the numbers he found the product of its
digits. After that he found the sum of all the products obtained. What is the number he obtained?
(A) 45 (B) 45° (C) 45° (D) 2% (E) 3*

29. OL apBuoi and to 1 pgypt to 120 ypadtnkav os 15 ypoppég onwe daivetol oto oxedLo. € mola
oTAAN (LETPWVTOG ATIO TO APLOTEPQ) Elval To ABpolopa TwV aplBpwy PeyaAlTepo;

The numbers from 1 to 120 have been written into 15 rows as shown in the picture. In which column
(counting from the left) is the sum of the numbers the largest?

3
5
8 9 10
11 12 13 14 15

N RN

106 | 107 | 108 | 109 | 110 | 111 | 112 | | 120 |
(A) 1 (B)5 (C)7 (D) 10 (E) 13

30.Ectw A, B, C, D, E, F, G, H oL oktw S1a80xIKEC KOPUPEG EVOC KUPTOU OKTAywvou. EméAete Tuyaia
pLa kopudn petaL twv C, D, E, F, G, H kot oxediaoe to euBUYPAUUO TUAHA EVWVOVTAC TNV E TNV
kopudn A. Metd £avd, HeTtal Twv £EL kopudwy, eméNee Tuxaia pLla Kopudn Kat oxediaoe To
€UBUYPAULO TUAO EVWVOVTOC TNV KE TNV Kopudn B. Mola n mibavotnta va HolpaoTel To OKTAYwWVOo
oo ta SUo uBUYpAPHUA TUAMOTO OE aKpLBWE TPEIC MEPLOXEG;

Let A, B, C, D, E, F, G, H the eight consecutive vertices of a convex octagon. Choose randomly a
vertex among C, D, E, F, G, H and draw the segment connecting it with vertex A; then again, among
the same six vertices, choose randomly a vertex and draw the segment connecting it with vertex B.
What is the probability that the octagon is cut by these two segments in exactly three regions?

(A) 1/6 (B) 1/4 (C) 4/9 (D) 5/18 (E) 1/3



