Kangourou Maths 2012 — Cadet Level 7-8

MpoBAnuara 3 uovadwyv / 3 point problems

1. TEooepelg 0OKOAATEG KOOTI{OUV 6 EUPW TIEPLOCOTEPO A0 [iat cokoAdTa. Molo gival To KOoToG
ULOG COKOAQTOG;
Four chocolate bars cost 6 EUR more than one chocolate bar. What is the cost of one chocolate bar?

(A) 1 EUR (B) 2 EUR (C) 3 EUR (D) 4 EUR (E) 5 EUR
2.11.11 - 1.111 =
(A) 9.009 (B) 9.0909 (C) 9.99 (D) 9.999 (E) 10

3.’Eva poAdL tomoBeteltal pe Thv 6PN mavw oto Tpanméll woTe To 0 SeiKTNE Twv AsTTwy va Seiyvel
Bopelo-avatoAika. Moco Aemtd nepvolV HEXPL AUTOG 0 SelyTng va Seixvel Popelo-SUTIKA yLa TPWTN
dopa;

A watch is placed face up on a table in such a way that its minute hand points to the north-east. How
many minutes pass before this hand points to the north-west for the first time?

(A) 45 (B) 40 (C) 30 (D) 20 (E) 15

4. H Maipn €xeL éva leuyapt arnod PaAist kot TEVTE YpAaUaTO oo Xaptovl. KoBeL To kabe ypaupa
uLa popa (oe euBeia ypap ) WoTe val LOLPACTEL 08 600 To SuvaATO TEPLOCOTEPA KO ATLa. Molo
vpaupa Slvel Ta TEPLOCOTEPA KOUUATLO,

Mary has a pair of scissors and five cardboard letters. She cuts every letter only once (along a
straight line) so that it falls apart in as many pieces as possible. Which letter yields most pieces?

(A)@ (B)B (C)@ (D) (E)

5.Evag 6pdkog €xel 5 kepaléc. KabBe dopd mou koBetal pia Kepaln, MEVTE VEEC GUTPWVOUV. AV
koWPoupe €L kedahég Tou pakou, pia-pia, mooec kepahég Ba £xeL 0 Spakog;

A dragon has 5 heads. Every time a head is chopped off, five new heads grow. If we chop off six
heads of the dragon one by one, how many heads will the dragon have?

(A) 25 (B) 28 (C) 29 (D) 30 (E) 35

6. NpooBétoupe Tov aplOuo 3 otov aplBuod 6. Metd mOANATTAAGLAIOUE TO OIMOTEAEGUA UE 2 KOl
UEeTA TtpooBEToupe 1. MEeTA To TEALKO amoteAeopo Ba elval To 510 OTIWE TO ANMOTEAECHA TWV
MPAtewv:
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)Y6+3-2+1 Qe+3)-2+1
(D)(6+3)-2+1 (E)6+3-(2+1)



7. H kdBe pio amd tig 9 dtadpopég oto mapko eivatl 100 m prikog. H Avva B€AeL va tdeL amo to A oto
B xwpic va mepaoel and pa dtadpoun Suo dpopeg. Nold gival n o pakpivr dtadpoun mou pnopel
va eTUAELEL

Each of 9 paths in the park is 100 m long. Ann wants to go from A to B without taking any path more
than once. What is the length of the longest way she can choose?

A\
AVAY

(A) 900 m (B) 800 m (C) 700 m (D) 600 m (E) 400 m

8. Aidovtal duo tplywva.
Here are two triangles.

Me téooug TPOTOUC UIMopPoUUE va eTAEEOUE SUO KOPUPEC, pia amd KABe Tplywvo, wote n eubeia
TIOU EVWVEL TIG KOpUPEG Sev TEUVEL KavEVa Ao Ta TPlywWVa;

In how many ways can you choose two vertices, one in each triangle, such that the straight line
through the vertices does not cross any of the triangles?

(A)1 (B) 2 ()3 (D)4 (E) more than 4

9. O Bépvep SUTAWVEL €va KOUUATL XOPTL OTIWG alveTaL OTO OXNUA KOl KAVEL SU0 euBUypappa

ko ipata pe eva Paridt. Metd avolyel to xapti Eavd. Molo amod Ta 1o KATw oxuata dev unopei va
elval To anoteléoua;

Werner folds a sheet of paper as shown in the figure and makes two straight cuts with a pair of
scissors. He then opens up the paper again. Which of the following shapes cannot be the result?

(A)E ](B)‘ (C)‘—‘(D)E‘-_-.:]<E);-/"\*-J



10. Eva kuBoeldeg amoteleital amod Tpia KoppATLa (0nwg daivetal oto oxiua). To KABE KOUUATL
amoteAsital amo 4 KUPouG KAl eival povoxpwia. Molo eivat To oxAo TO AOTIPOU KOUUATLOU;

A cuboid is made of three parts (see the drawing). Each of the parts consists of 4 cubes and is of one
colour. What does the white part look like?

(A) (B) (©)

(D) (E)
MpoBAnuata 4 uovadwyv / 4 point problems

11. Xpnowpomnowwvtag to kabe Pndio 1, 2, 3,4, 5, 6, 7, 8 akplpwc pia dopd, Snuoupyoupe Svo
tetpadndloug puaoikolg aplBpolc waote To ABpPOoLoUa WOTE TO ABPOLoUA TOUG VA ELVOL TO EAAXLOTO
Suvarto. Nota n T tou eAdylotou Suvatol abpolopatog;

Using each of the digits 1, 2, 3, 4, 5, 6, 7, 8 exactly once, we form two 4-digit natural numbers such
that their sum is as small as possible. What is the value of this smallest possible sum?

(A) 2468 (B) 3333 (C) 3825 (D) 4734 (E) 6912

12. H kupla Kaptvep peyalwvel uriilédia (peas) kot ppaouleg (strawberries), Onwg oto oxnua. Auth
™V xpovid aAAage o opBoywvio xwpddt Tou prileAlol oe tetpaywvo (BAEme to g6 oxnua)
HEYOAWVOVTOC TN HLA A0 TLG TIAEUPEC TNG KATA 3 HETPA. JUVETWG, TO UBadO Tou Ywpadlol UE TIg
PPAOUAEC €yLVe TIOLO MKPO KaTd 15 m?. Moo ATow To ePBass Twv XwpadLol e Tol HlEAta opxKd;
Mrs Gardner grows peas and strawberries. This year she has changed the rectangular pea bed to a
square by lengthening one of its sides by 3 metres. Consequently, the area of the strawberry bed
became smaller by 15 m®. What was the area of the pea bed previously?

Previous beds New beds
peas peas
strawberries strawberries

(A) 5 m? (B) 9 m? (C) 10 m? (D) 15 m? (E) 18 m?



13. H BapBapa BEAeL va GUUTTANPWOEL TO TILO KATW OXHHO LUE EL0SOXH TPLWV aplBpwy, Eva og KABe
KEVO KoUTL. O£AEL TO ABpolopa TWV TPLWV TTPWTWV aplBuwy va givat 100, to aBpolopa Twv pecaiwy
TPLWV va gival 200 kot To aBpolopa Twv TEAeuTalwVY TPWV va eival 300. Molov aplBuod mpénet va
TOTIOBETAOEL OTO KEVIPO TOU OXNLATOG;

Barbara wants to complete the following diagram by inserting three numbers, one in each empty
cell. She wants the sum of the first three numbers to be 100, the sum of the three in the middle to
be 200 and the sum of the last three numbers to be 300. What number should Barbara insert in the
centre of the diagram?

10 130

(A) 50 (B) 60 (€)70 (D) 75 (E) 100

14. To oxnua Seixvel Eva aoTepOELSEC TevTaywvo. Mola ival n T g ywviag A;

The figure shows a starry pentagon. What is the value of angle A?
D

(A) 35° (B) 42° (C)51° (D) 65° (E) 109°

15. OLapiBuot 2, 5, 7 kat 12 ypadovtat otn pia TAEUPA TECOAPWY XOPTLWV (Evag aplBpog os Kabe
KApPTa), KAl otnV AAAN MAEUPA , TIG AEEELG «SLALPELTAL UE TO 7», KTIPWTOCY», KTIEPLTTOCY,
«peyoAUTEPOG amod 100» (to kaBéva oe éva xapti). Eivat yvwotd ot o aplOudc os kabe xapti Sev
LKOVOTTIOLEL TNV LOLOTNTA IOV avaypadetat otny Tiow MAEUpA Tou. Molog aplBuog eivat ypapEVOG
oTOo Xapti e TNV LoTNTa «peyaAUTEPOG amd 100»;

The numbers 2, 5, 7 and 12 are written on one side of four cards (one number on one card), and on
the other side - the words "divisible by 7", "prime", "odd", "greater than 100" (each - on one card). It
is known that the number written on each card does not satisfy the property on the underside. What
number is written on the card with the phrase "greater than 100"?

(A) 2 (B)5 (7
(D) 12 (E) adUvarto va Bpebei/ impossible to determine



16. Tpla toomAeupa Tplywva Tou Blou peyEBoug KOBoOVTAL OTIC YWVLEG EVOG LEYAAOU TPLYWVOU HE
TIAEUPEG 6 cm.

Three equilateral triangles of the same size are cut from the corners of a big equilateral triangle with
sides of 6 cm.

Ta tpila pIkpa tplywva pali €xouv tnv (Sla mepipetpo 6nwg To utdAouno ykpilo e€aywvo. Molo sival
TO MNKOG TWV MAEUPWV TWV ULKPWV TPLYWVWV;

The three small triangles together have the same perimeter as the remaining grey hexagon. What is
the length of the sides of the small triangles?

(A)1cm (B) 1.2 cm (C)1.25cm (D)1.5cm (E)2cm

17. Tupl £xel TepayloTel o€ KOPUATLA. Ta TOVTiKLO TO EKAEBav OAN TNV NuEpa. H okvnpn yata Ginger
napatTnpnos otL to Kabe movtikl EkAee SLoPOPETIKO APLOUO KOUUATLWV HKPOTEPO ard 10 Kal otL
Kaveéva movtikt dev ékhee Suthdola amd GAAo movtikl. To moAl mooa mMovTikia apathpnos N yato,
Cheese is sliced into pieces. The mice were stealing it all day. The lazy cat Ginger noticed that each
mouse stole a different number of pieces less than 10 and that no mouse stole exactly twice as many
pieces as another mouse. At most how many mice could have been noticed by Ginger?

(A) 4 (B)5 (C)6 (D)7 (E) 8

18. 310 aepodpopLo UTIAPXEL €vag 0PLIOVTLOC KIVOUHEVOG SpOUOC e uiKkog 500 HETpa, O omoiog
Kweltal pe taxvtnta 4 km/wpa. H Avva kat o BaoiAng matnoov TautoXpova oTov KIVOULEVO
Sadpopo. H Avva mepratd pe taxvtnta 6 km/wpa mdvw otov Kivoupevo 6popo, o Baciing
otéketal otabepd. Moéoo punpoota eivat n Avva anod tov BaciAn 6tav n Avva kateBaivel ano tov
KWvoUEVO 8pOo;

At the airport there is a horizontal autowalk with length of 500 metres, which moves with a speed of
4 km/hour. Ann and Bill step together on the autowalk. Ann walks with a speed of 6 km/hour on the
autowalk; Bill is standing still. How far is Ann ahead of Bill when she leaves the autowalk?

(A) 100 m (B) 160 m (C) 200 m (D) 250 m (E) 300 m

19. H apxLkr MAEUPA TOU PAYLKOU TETPAYyWVOU Tou UAG gival 8 cm. Av AésL tnv aAnBeLa, n MAeupd
TOU pkpaivel katd 2 cm. Av Aéel Pépata, n repipetpoc Suthaotdletol. Amd Tic teAeutaieg TECOEPELS
TPOTACELS, oL SU0o NTav aAnBela kot ot SUo Pépata, ald Sev yvwpiloupe pe ol oslpd. Mold eivol
n Héylotn Suvath MePIUETPOC TOU TETPAYWVOU LETA OO TI TEGOEPELG TIPOTACELC.

The original side of the magical talking square was 8 cm. If he tells the truth, his side becomes 2 cm
shorter. If he lies, his perimeter doubles. From the last four sentences, two were true and two were
lies, but we don't know in which order. What is the maximum possible perimeter of the square after
the four sentences?

(A) 28 (B) 80 (C) 88 (D) 112 () 120



20.Eva kUBoc pixvetal oto nebio, KUAwVTAG YUpw amod TIG OKUEG TOU. H KATw TIAELUPA TOU TTEPVA MO
T 6€oelc 1,2,3,4,5,6, kal 7 (Le auth TN oslpd Omwe daivetal). Moteg SU0 amod aUTEG TIG BETeLg eiyav
TNV iSla MAgupad Tou KUBOU;

A cube is rolling on the plane, turning around its edges. Its bottom face passes through the positions
1,2,3,4,5,6,and 7 (in that order as shown). Which two of these positions were occupied by the
same face of the cube?

415
11213
(A)1and 7 (B)1and 6 (C)1and5 (D)2 and 7 (E)2and 6

NMpoBAnuata 5 povadwv / 5 point problems

21. O Pikkog €xeL 5 kUBoug. Otav TIg SLOTACOEL Ao TOV UIKPOTEPO OTO PeyaAUTepo, SUo Sladoxikol
KUBoL StadEpouv mavta oto UPog Katd 2 cm. O peyalutepoc KUBoG elval Toco PnAog 6co to Log
TWwV U0 PIKPOTEPWV KUPBwWV pall os mupyo. Nooo LPog £xeL 0 TUPYOC TTOU OTAVETAL LE TOUG 5
nupyoug;

Rick has 5 cubes. When he arranges them from the smallest to the biggest, two neighbouring cubes
always differ in height by 2 cm. The biggest cube is as high as a tower built of the two smallest cubes.
How high is the tower built of all the 5 cubes?

(A)6cm (B) 14 cm (C) 22 cm (D) 44 cm (E) 50 cm

22. Na Bpebei o Aoyog Tou epBadou tou ykpilou (tptywvou MNC) rtpog to euPado Tou TETpAYwWVoU
ABCD av M eivat to péoo tng AD kat MN eival kaBetn oto AC.

Find the ratio of the area of the grey region (triangle MNC) to the area of the square ABCD if M is the
midpoint of AD and MN is perpendicular to AC.

B C
N,
A Y, D
(A) 1:6 (B) 1:5 (C) 7:36 (D) 3:16 (E) 7:40

23. To Tayko YopeUetal og {euydpLa, EVav AVTPa KOL L0 YUVAIKA. Z€ JLa XOPEUTIKA Bpadld
UTIAPXOUV TO TIOAU 50 GTopa. Z€ KATOLA OTLYH XOPEVOUV Td % TWV avdpwV UE Ta 4/5 TWV YUVOLKWV.
Méoa dtopa YOpeUAV EKELVN TN OTLYUR;

The tango is danced in pairs, one man and one woman. At a dance evening no more than 50 people
are present. At one moment 3/4 of the men are dancing with 4/5 of the women. How many people
were dancing at that given moment?

(A) 20 (B) 24 (C)30 (D) 32 (E) 46



24. O AaBid BEAeL va tomobetroel toug Swdeka aplBolC amo to 1 péxpl To 12 o€ €va KUKAO £T0L
WOTE omololdNmoTte yeltovikol aplBuoi va Stadépouv ava 2 A 3. Motot and Toug akoAouboug
apLOPOUC TIPETIEL VA ELVOLL YELTOVLKOL;

David wants to arrange the twelve numbers from 1 to 12 in a circle such that any neighbouring
numbers always differ by either 2 or 3. Which of the following numbers have to be neighbours?
(A)5and 8 (B)3and5 (C)7and?9 (D)6 and 8 (E)4and 6

25. Yridpyouv karmolo tpiridlol apBuol pe tnv €€ng 16lotnta: av adalpeoels to npwto Yndio,
TAlPVELG TEAELO TETPAYWVO, Kal av adalpEoelg to tTeleutaio Pndlo, aAL malpvelg TEAELO TETPAYWVO.
Moto lval To aBpolopa OAWE TwV APLBUWVY LE AUTH TNV epilepyn OLOTNTA;

There are some three-digit numbers with the following property: if you remove the first digit, you
get a perfect square, and if you remove the last digit, you also get a perfect square. What is the sum
of all the numbers with this curious property?

(A) 1013 (B) 1177 (C) 1465 (D) 1993 (E) 2016

26. 2 £va BiBAlo urtapyouv 30 Lotopieg. Ta péyebog Twv LoToplwy sivatl Stadopetikoc: 1,2,3,..., 30
oeAide¢. H kaBe wotopia Eekiva os véa oghida. H mpwtn wotopia Eekiva otnv mpwth oeAida. To oAU
TIOOEC ATIO QUTEC EEKIVOUV O€ TIEPLTTH aplBunon oeAidag;

In a book there are 30 stories. The lengths of the stories are different: 1, 2, 3, ..., 30 pages. Each story
starts on a new page. The first story starts on the first page. At most how many of them start on an
odd page number?

(A) 15 (B) 18 (C) 20 (D) 21 (E) 23

27.Eva LoOMAEUPO TPLywVO TIEPLOTPEPETAL YUPW OTTO TO KEVIPO TOU: PWTA KATA 3°, LETA Katd 9°,
Kol LETA KaTd 27°, ko oUTe KABeEAC ( otnv v-ooth dopd ieplotpédetat katd (3")°). Mooeg
Sladopetikeg Ooelg Oa mapel To Tpiywvo os pia tétota Stadikacio meplotpodwy ,
(oupmephappavopévng Kat TG apxLKng);

An equilateral triangle is rotated about its center: first by 3°, then by 9°, then by 27°,

and so on (at the n-th step we rotate it by (3")°). How many different positions will the triangle
occupy in the course of such rotations (including the initial position)?

(A) 3 (B)4 (C)5 (D)6 (E) 360

28.Eva oXoLvi SUTAWVETOL OTO L0, KOL LETA OTO HILOO £avA, KAL PETA OTO ULoO Eava. TEAKA TO
SuTAwEévo ool kOPetal oxnuatilovrag dadopa okEAN. AUo amo ta okEAN £€Xouv UAKOG 9 m kal 4
m. Molo aro ta molo KATw dev pnopetl va eivat To Pkog 0AOKANPOU TOU OXOLWLOoU;

A rope is folded in half, then in half again, and then in half again. Finally the folded rope is cut
through, forming several strands. Two of the strands are 9 m and 4 m long. Which of the following
cannot be the length of the whole rope?

(A) 52 (B) 68 (C)72

(D) 88 (E) 6Aeg oL amavtnoslg sival Suvatéc /all answers are possible

29. Eva peyddo tpiywvo Slatpeital amo tpia eublypappa TUALOTA O TECoEpa Tplywva Kot Tpia
TeTpanAsupa. To ABpoLopUa TWV TTEPLUETPWY TWV TETPATAEUpWYV LooUTal e 25 cm. To dBpolopo Twv



TEPLUETPWYV TWV TEGOAPWYV TPLYWVWV LloouTal Ue 20 cm. H meplpeTpog Tou LeEYAAOU TpLYywVOU
LoouTalL pe 19 cm. Molo €ival To ABPoLoUa TWV UNKWV TWV TPLWV EUBUYPAUUWY TUNHATWV.

A big triangle is divided by three segments into four triangles and three quadrilaterals. The sum of
the perimeters of the quadrilaterals is equal to 25 cm. The sum of the perimeters of the four
triangles is equal to 20 cm. The perimeter of the big triangle is equal to 19 cm. What is the sum of
the lengths of the three segments?

(A) 11 (B) 12 (C) 13 (D) 15 (E) 16

30. Ie éva teTpaywvo 3 X 3 e oelpEg Kal otnAeg, Betikol aplBpol TomoBeTolvTaL WOTE: TA YLVOUEVA
TWV aplBpwyY og KABE pLo amod TIC OELPEC Kal o KABE pLa armo Tig othAeg eival Ta idla kal .oouvtol
pe 1. I omolodAmoTte TETPAYWVO 2 X 2 TO YLWWOUEVO TwV 0plBUwVY LooUtal e 2. MNolog eivat o aplBuog
OTO KEVIPLKO TETPAYWVAKL TOU TETpOywWvoU 3 X 3;

In a 3 X 3 square with rows and columns, positive numbers are placed so that: the products of the
numbers in each of the rows and each of the columns are the same and are equal to 1; and in any

2 X 2 square the product of the numbers is equal to 2. What is the number in the central cell?

(A) 16 (8)8 ()4 (D)5 (E)3



