KANGOUROU MATHEMATICS COMPETITION 2022: LEVEL 11-12/ ENIMNEAO 11-12

3 povadeg

1. OnHenry’s smartphone, the diagram shows how much time he spent last week on each of his apps.

210 KWNTO TNA£dpwvo tou Henry, To Slaypappa Seixvel mOco xpOvo MEPACE TNV TEPACUEVN ERSouada os
KaBe epapuoyn tou.

The apps are ordered from greatest to least time spent. This week, he spent exactly the same amount
of time as last week on two of his apps, but only half as much time on the other two. Which of the diagrams
below cannot be the diagram for this week?

Ou edappoyeg Talvopouvral and Tov UEYaAUTEPO OTOV eAAxLOTo Xpovo. Auth tnv £fdouada, mépaoe
akpLBw¢ tov (6lo xpovo e tnv mepoopévn epdopada oe dUo amd T ehaAPUOYES TOU, AANA LOVO TOV HLCO
XPOVO oTI¢ AAAeG SUo. Molo amd Ta mMapaKATW Slaypappata dgv Umopel va eival to SLaypappa Ut TNG
eBdopadacg;

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

2. How many positive three-digit integers are divisible by 137
MNoool Betikol tpuridlol aképatol datpouvtal e to 13;

(A) 68 (B) 69 (€) 70 (D) 76 (E) 77

3. Bella is older than Charlie and younger than Lily. Teddy is older than Bella. Which two people could
be the same age?

H Bella givat peyalitepn amnd tov Charlie kat vedtepn amd tn Lily. O Teddy eivol peyaAitepog anod tnv
Bella. Mola U0 dtopa Ba pnopoucav va £xouv TV idla nAwkia;

(A) Charlie & Teddy (B) Teddy & Lily (C) Lily & Charlie
(D) Bella & Lily (E) Teddy & Bella

4. The product of the digits of a 10-digit integer is 15. What is the sum of the digits of this number?
To ywopevo twv Pndiwv evog dskandlou aképatou eivat 15. Moto gival to dBpotopa twv Pndiwv autol
Tou aptOpou;

(A) 8 (B) 12 () 15 (D) 16 (E) 20

5. Fourcircles, each of radius 1, intersect as shown. What is the perimeter
of the shaded region?
Téooeplg KUKAOL, KaBEvag e akTiva 1, Tépvovtal onwe paivetal.
Mola sival n mePiUETPOG TNG OKLAOUEVNC TTEPLOXNG;
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6. David writes, in increasing order, all the integers from 2 to 2022 which use only 0 and 2 digits. What is
the number in the middle of his list?

O David ypadel, pe av€ovoa oelpd, OAOUC TOUG OKEPALOUG 0pLlBLOUC armo To 2 €wg to 2022 ou
xpnotpornotouv povo 0 kat 2 Pndia. Notog eivat o aplBudg otn péon tng Alotag Tou;

(A)200 (B)220 (€) 222 (D)2000 (E) 2002

~. How many real solutions does the equation (x - 2)%>+ (x + 2)?= 0 have?
NéoeC MPayUaTIKEG AUOELS €XEL N e€lowon (x — 2)% + (x + 2)?=0;
(A)O (B) 1 (€) 2 (D)3 (E) 4

8. Four lines intersect forming eight equal angles. Which black arc has the same length as the small grey
circle?

Téooeplg euBeieg TEPvVOVTAL oxnUaTilovTag okTw (0 ywvieg. Moto pavpo To€o XL TO 16L0 UAKOG LE TOV
LLKPO YKpllo KUKAO;

(A) A (B) B (€)c (D)D (E) E

9. Let g, b, c be non-zero numbers. The numbers —2a*b3c? and 3a3b°c™ have the same sign. Which of the
following is definitely true?

‘Eotw a, b, ¢ pn pndevikoi apdpoi. Ot apBpol —2a*b3c? kat 3a3b>c™ €xouv To (810 Mpdonpo. Moto amod ta
TAPAKATW LOXVEL olyoupa;

(A)ab>0 (B)b<O (C)c>0 (D)bc>0 (E)a<0

10. Mike has marked the points A, B, C and D in this order on a straight line, as shown in the diagram.
O Mike €xelL onpelwoel ta onpeia A, B, C kat D pe autn tn oslpd o€ pia euBeia ypapun, onwe dpaivetal oto
Slaypappa.

A B ¢ D

The distance between A and C is 12cm and between B and Dis 18cm. What is the distance between
the midpoint of AB and the midpoint of CD?

H anéotaon petagy A kot C eivat 12 cm kot petagu B kal D eivat 18 cm. Mola eival n andotacn Petagy tou
péoou tou AB Kal tou péoou tou CD;

(A) 15cm (B) 12cm (C) 18 cm (D)6Ccm (E) 9cm
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11. When he looks at the water meter in his bathroom, Tony notices that all the digits on the meter are
different.

Otav kottalel Tov PETPNTH VEPOU OTO UIAVLO TOU, 0 TOVL mapatnpel 0TL OAa Ta Pndia tou petpnth elvat
Sladopetika.

o) (121 71 [6] s

How much water will be used until the next time all the digits on the meter are different?
MNooo vepod Ba xpnotpomnolnbel péxpl tnv emodpevn dopd mou OAa ta Pndia tou petpntn eival StadopeTika;

(A) 0.006m?3 (B) 0.034m3 (€) 0.086m3 (D)0.137m3 (E) 1.048m3

12. Alarge square is divided into two unequal squares and two equal rectangles, as
shown. The vertices of the shaded quadrilateral are the midpoints of the sides of the
two squares. The area of the shaded quadrilateral is 3. What is the area of the
unshaded part of the large square?

‘Eva peyalo tetpdywvo xwpiletal oe SUo avico tetpaywva Kal Suo ioa opBoywvia,
onw¢ odaivetal. Ol KOPUDEC TOU OKLAOUEVOU TETPATAEUPOU €ival Ta PECOH TWV
TAEUPWVY TwV SU0 TETpaAYWVWY. To EUBadOV TOU OKLOOUEVOU TETPATIAEUPOU Eival 3.
Moo ivatl To euPadov Tou PN-OKLOOUEVOU TUHATOC TOU HEYAAOU TETPAYWVOU;

(A) 12 (B) 15 (C) 18 (D) 21 (E) 24

13. What is the greatest common divisor of 2292 + 22022 gng 32021 4 32022
Motog eivat o peyaAltepog Kowvodg Statpétng tou 22021 + 22022 5ng 32021 4 32022,

(A) 22021 (B) 1 (C) 2 (D)6 (E) 12

14. The map shows a region with 16 cities connected by roads. The
Government wants to build electricity power plants in some of thecities. Each
power plant can provide enough electricity for the city where it is sited and
any cities connected to that city by a single road. What is the smallest
number of power plants that need to be built?

O xaptng Seilxvel pla meploxn pe 16 moAelg mou cuvdéovrtal pe §popouc. H
KUBEpvnon O€AelL va KATAOKEUAOEL OTABUOUC TOPAYWYNC NAEKTPLKAG
EVEPYELAG OE OPLOMPEVEG amd TG TOAelS. KAaBe epyootdolo mapaywyng
NAEKTPLKAG EVEPYELAC UTIOPEL VA TTAPEXEL OPKETH NAEKTPLK EVEPYELX YLOL TV
TOAN Omou PBplokeTol Kal OmolecSNTIOTE MOAELS oUVEEOVTAL E QUTAV TNV
TIOAN HEOw evoc povo Spopou. Molog sival o PIKpOTEPOC aplBuog otabuwv
NAEKTPOTIAPAYWYNG TIOU TIPETIEL VA KATALOKEUOLOTOUV;

(A) 3 (B) 4 (€) 5 (D) 6 (E) 7
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15. Which of the pairs of pieces below can be put together to build the shape shown in the
diagram to the right?

Moto amnod ta mopakatw {evyn KoUUaTwy pnopel va cuvdeBel yia va dnuioupynBdet

TO oxnua rou daivetal ota Se€Lq;

(A) (B)

JEsE LR R

16. Martina is playing in an 8 player tournament. She knows she will beat everyone except Ash, who
will beat everybody. In the first round, players are organized randomly into four pairs, and the winner of
each match proceeds to the second round. In the second round, there are two matches and the winners of
these matches proceed to the final. What is the probability that Martina does not get to the final?

H Martina maileL o Toupvoud 8 MALKTWY. ZEPEL OTL Bal VIKAOEL TOUG TTAVTEC €KTOG oo Tov Ash, o omolog Ba
TOUC VIKAOEL OAOUG. ZTOV TIPWTO YUPO, OL TIAUKTEG OPYAVWVOVTAL TuXaia o TEooepa {EUyAPLA KOL O VIKNTNG
KaBe aywva mpoxwpa otov deUTepo yUPO. Itov SeUTEPO YUpPO yivovtal U0 ayWwVEG KAl oL VIKNTEG QUTWY
TWV ayWVwWV TIPOXWPOoUV atov TeEALKO. Mota ivat n mbavotnta va pnv nepacst n Maptiva otov TeALKo;

(A) 1 (B) 1/2 (C)2/7 (D)3/7 (E)4/7

17. A cuboid of surface area S is cut by six planes as shown. Each
plane is parallel to a face, but its distance from the face is random.
Now the cuboid is separated in 27 smaller parts. What, in terms
of S, is the total surface area of all 27 smaller parts?

‘Eva kKuBoelbéC epPadou emudavelag S kKOBeTal amod 6L

enineda onwg daivetal. Kabe eminedo eival mapdAAnAo o pia
€6pa, aAld n andotacr Tou anod Tnv €6pa eival Tuyaia.

To kuPoeldég xwpiletal og 27 pikpotepa HEPN. Moo elval, o ouvaptnon Tou S, To GUVOALKS eUBadov
ETULPAVELAG KOL TWV 27 HIKPOTEPWY TUNUATWY;

(A)2S (B)

N | Ul

S (€)3s (D)4S  (E)none of the previous/kavéva armo ta TPonyoUueEvVa

18. Five numbers have a mean of 24. The mean of the three smallest numbers is 19 and the mean of the
three largest numbers is 28. What is the median of the five numbers?

Mévte aplOpoi £xouv HECO O0po 24. O PECOG OPOG TWV TPLWV ULKPOTEPWVY apBuwV gival 19 Kat o pEcog 6pog
TWV TPLWV PeyoAUTEpWY aplOpwy sivat 28. Mola eivat n SLAUECOC TwV TIEVTE aplOUwWY;

(A) 20 (B) 21 (C) 22 (D) 23 (E) 24
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19. Two rectangles are inscribed inside a triangle ABC. The A
dimensions of the rectangles are 1 x5 and 2 x3, respectively, as shown.
What is the height of the triangle with base BC?

AUo opBoywvla sival eyyeypappéva péoa oe €va tpiywvo ABC. Ot 3
Slaotdoelg Twv opBoywviwy eivat 1 x 5 kat 2 x 3, avtiotoLya, OMwG 2 5
daivetal. Moto eivat to UPog Tou TpLywvou Ue Baon BC; 1
B C
7 8 16 ) , . .
(A)3 (B) 3 (C) 3 (D) = (E) none of the previous/kavéva amno Ta ponyoupeva

20. A rectangle is divided into 11 smaller rectangles, as shown in the diagram. All 11 rectangles are
similar to the original large rectangle. The orientation of the smallest rectangles is the same as the
largest. The length of the base of the smallest rectangle is 1. What is the perimeter of the large rectangle?
‘Eva opBoywvio xwpiletal og 11 pikpotepa opboywvia, 6mwe daivetal oto Staypappa. Kat ta 11
opBoywvla ival mapouoLa e To apxlkod Leydio opBoywvio. O MPooaVATOALCUOC TWV HLKPOTEPWV
opBoywviwy eivat (61o¢ pe To peyadltepo. To HAKOC TNG BAONC TOU HIKPOTEPOU TtapaAAnAoypaupou

elvat 1. Mola gival n mepipetpoc tou peydlou opBoywviou;

(A) 20 (B) 24 (C) 27 (D) 30 (E) 36

|5 points/5 povadeg |

21. Acircle with center (0,0) has radius 5. Athow many points on the perimeter of the 5
circle are both coordinates integers?

‘Evag KUKAOG pe kévtpo (0, 0) €xet aktiva 5. & moéoa onpeio TNC MePLUETPOU

Tou KUKAOU Oa elval kal oL U0 CUVTETAYUEVEG AKEPALOL;

(A) 5 (B) 8 (€) 12 (D) 16 (E) 20

22. How many positive three-digit integers are there that are equal to five times the product of their digits?
Moéool Betikol TpupridLot aplBuotl untdpyouv mou eival ioot pe TEVTE PoPEC To YIvOpEVO Twy Pndlwv Toug;

(A) 1 (B) 2 (C)3 (D) 4 (E) 5

23. Thenumbers1tol1lOare placed, once each, inthecircles of the figure shown.
The sum of the numbers in the left column is 24; the sum of the numbers in

®
O

"\—\I
OOO0C
o

L

the right column is also 24 and the sum of the numbers in the
bottom row is 25. What number is in the circle containing the letter A?
OLoptBpuoi 1 £wg 10 tormoBetolvtal, pia dopd o kabBévag, otoug KUKAOUC TOU

)

N
5
J—
J

P

S N
oxnuotog mou ¢aivetal. To abpolopa Twv aplOuwyv otny aploteph oTAAN sival 24, e —r
1o dBpolopa Twv aplBuwyv otn €ld otAAn ival emiong 24 kat to dBpolopa Twv 25
aplOpWVY otnV KATW oeLpad sival 25. Motog aplBudg Bpioketat otov KUKAO ToU
TLEPLEXEL TO YPAUMA A;
(A) 2 (B) 4 ()5 (D)6 (E) none of the previous/kavéva amo ta nponyoupeva
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24. A square lies in a coordinate system as shown. 9
Each point (x, y) on the square is moved to (1 1)

What will the resulting figure look like? x 'y

‘Eva tetpdywvo PplokeTal o €vo CUOTNO CUVTETOYHEVWY OTIWC daiveTal. 1
KaBe onpeio (x, y) Tou TeTpaywvou petakiveitat oto (= ,l)

Mwg Ba potdilel to oxfino ou Ba TPoKVPEL; Xy

2 2 2
1 1 1
(A) 0 0 1 2 7 (B) 0 0 1 2 7 (C) ! 0 1 2 °
y y
2 2
\ 1
0 ) 0 )
(D) o ' 2 ° (E) o 2 7

25. The vertices of a 20-gon are numbered from 1 to 20 in such a way that the numbers of adjacent

vertices differ by either 1 or 2. The sides of the 20-gon whose ends differ by only 1 are colored red. How
many red sides are there?

OL kopudEc evog 20-ywviou aplBuouvtal and to 1 £wg to 20 pe TETOLo TPOTOo WOTE oL aplBuol Twv
YeLtovikwy kopudwv va dtadEpouv eite kata 1 elte katd 2. Ol MAeUpEG Tou 20-ywviou Twv omoilwv Ta
akpa Stadpépouv HOVo KOTA 1 £XOUV KOKKLVO XpwHa. MOoeg KOKKLVEG TTAEUPECG UTIAPXOUV;

(A) 1 (B) 2 (€) 5 (D) 10

(E) there are multiple possibilities/umdapyxouv moAAéC AUoELG
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A B/ O\ D E F
26. Two circles cut a rectangle AFMG, as 8 26 22
shown. The line segments outside the circles & ) / \
have length AB=8, CD=26, EF=22, GH=12 and 12 24 X
JK=24. What is the length of LM? G H J K vL M

AUO KUKAOL KOBoLV éva opBoywvio AFMG,
onwc¢ ¢aivetat. Ta euBUYpoppa TUAUATA £EW
aro Toug KUKAOUG €xouv pnkog AB=8, CD=26,
EF=22, GH=12 ka1 JK=24. Molo &ival to punKkog
Tou LMV;

(A)14 (B)15 (C)16 (D)17 (E)18

27.Let N be a positive integer. How many integers are there between VN2 + N + 1and VONZ + N + 1?
‘Eotw N BeTikog aképalog aplBpog. Moool aképatotl aplBuol umtapxouv
HeTa€y VN2 + N + 1 kou VONZ + N + 1;

(AN +1 (B) 2N -1 (C) 2N (D)2N + 1 (E)3N

28. In a sequence, the first term, a1is between 0 and 1. For all n>1, a2n=0a2 -an+1 and
Q2n+1 = 02 -an —2. Given that a7 = 2, what is the value of a2?

Ye Lo akohouBia, o mpwTtog 0pog, a1 eivat petafV O kal 1. Na dAatan =1, axn= a2 -an+ 1 Kat
Q2n+1 = G2 -an—2. AeSopévou OTLTO a7 = 2, toLa €lval n TR TOU az;

(A) Equalto a1/100 ue a1 (B) 2 (€) 3 (D) 4 (E) 5

29. A regular hexagonal prism has its top corners shaved
off, as shown. The top face becomes a smaller regular
hexagon and the 6 rectangular faces around the middle
become 12 isosceles triangles of two different sizes. What
fraction of the volume of the original prism has been lost?

‘Eva KaVOVIKO €€0yWVIKO TIpLoUa EXEL TIG EMAVW YWVIEC
TOU KOMEVEG, OMWG daivetal. H emavw £6pa yivetal £va ULKPOTEPO KAVOVLKO e€AYWVO Kal oL 6 0pBOoYWVLEG
£6peC yUpw amo TN péon yivovratl 12 toookehn Tpiywva U0 Sladopetikwy peyebwv. Molo kKAaopa tou dykou
TOU apxLKoU Mpiopatog €xeL xabei;

1

4/3

1

1
PV e

1 1
(A)— (B) - (©)
30. A football match between teams from North Berracan and South Berracan is played in a stadium that has
a rectangular array of seats for the spectators. There are 11 North Berracan supporters in each row, and
14 South Berracan supporters in each column. This leaves 17 empty seats. What is the smallest possible
number of seats in the stadium?

‘Evag modoodalpkog aywvog petafd opddwyv amo to Bopelo Berracan kot to Notlo Berracan mailetal o
£va 0Tad1o Tou £xel pia opBoywvia Statagn Béocswv yla toug Beatég. Yrapyxouv 11 UTTOOTNPLKTEG TOU
Bopelou Berracan os kdBe oelpd kot 14 urtootnplktég tou Notlou Berracan os kdBe otAn. Auto adnvel 17
KevEC B€aeLq. Molog elval o pkpoTepoC Suvatog aplBudg B€cswv ato yAmedo;

(A)500 (B)660 (C)690 (D) 840 (E)994



