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TeamRound·Problems

Fig.1

1.Inarepeatingdecimal1.05
.

0117
.
,the2010th digit

behindthe decimalis .If we keep 2010
significantdigitsforthisnumber,thenthisnew
numberwillhave numberof1's.

2.Placecubeswithedgelengthof1cmtoform a
sequenceofsolidsasshownintheFig.1.The20thsolidhasasurfaceareaof sq.cm.

3.Thenumberresultingfrom1×2×3×4×…×2009×2010endsin zeros.

4.Evaluate:12
1
6+20

1
10+30

1
15+42

1
21+56

1
28+72

1
36+90

1
45= .

5.SupposethatbagAhas50moremarblesthanbagB.If
1
5ofbagA'smarblesaretakenout

andplacedinbagB,thenbagB willhave10moremarblesthanA.Whatisthetotalnumber
ofmarblesinbothbagsoriginally?

6.Whenm andnarenaturalnumbersgreaterthan1,whichofthefollowingfourexpressions
cannotbeprimenumbers?
(A)n(n+1)+m.　　(B)n(n+1)+m2.　　(C)n(n+1)+2m.　　(D)n(n+1)+3m.

7.TheproportionofboystogirlsinSchoolAis8∶7andtheproportionofboystogirlsinSchool
Bis30∶31.Ifthesetwoschoolsaremergedintooneschool,theproportionofboystogirlsin
thisnewschoolis27∶26.FindtheproportionofstudentsofSchoolAtoSchoolB beforethe
merger.Use1digitnumberstodotheclosestestimateofthisproportion.

8.Someprimenumberssuchasm canbewrittenasm =k(k+1)+p wherekisapositive
naturalnumber,andpisaprimenumber.Writedown3primenumbersthatareinthisform
andgreaterthan100.

Fig.2

9.Howmany3digitnumbersthataremultiplesof6,inwhichthesumofhundreds
digitandunitsdigitistwicetensdigit?

10.Place9naturalnumbersfrom1to9intotheninesquaresshownintheFig.2.
Useeachofthese9numbersonceandonlyonceandplacethenumberssothat
thesumofthenumbersfromeachrow,eachcolumn,andeachdiagonalwould
addupton .Whichofthese5numbers15,16,17,18,19canbeusedforn?

11.How manydistinctoddnumberswehavetotakeoutfromthelistof1896

Fig.3

numbersin117,118,119,… ,2011,2012sotoguaranteethisnewsethasat
leasttwooddnumberswiththesumof2010?

12.Placenaturalnumbersfrom2to10intotheninecirclesintheFig.3sothat
thesumsofthethreenumbersoneachlineareequal.Eachnumbermustbe
usedonceandonlyonce.Whatisthenumberplacedinthecentercircleand
whatisthatcommonsumofthreenumbersoneachline?



13.Ifwedivideacubewithedgelength6into157cubeswithintegeredgelength,how many
cubeswithedgelength1areamongthese157cubes?

14.Placenaturalnumbersfrom1to2010accordingtothebelowconfiguration:

Fig.4

AsintheFig.4,usearectangularframetoblockoff9numbers(3rowsand3columns).If
thesum ofthese9numbersis17991,then whatisthesmallestnumberamongthese9
numbers?

Fig.5

15.Plantflowersof4differentcolorsinthe7areasasintheFig.5sothateacharea
hasflowersofthesamecolor.Howmanywayscanweplanttheflowerssothat
neighboringregionshaveflowersofdifferentcolors?

16.Supposetherearefourkindsofweights,5grams,25grams,30grams,and50
grams.Wetakeatleastonefromeachkindandno morethansix50 gram
weights.Ifwearetotakenoftheseweightssotomakethetotalweightof1000
grams,thenwhatistheminimumvalueforn?

Fig.6

17.Asinthe Fig.6,thefiguresareall
assembled using sticks ofthe same
length. The first figure requires 7
sticks,thesecondfigurerequires13
sticks,and so on. Following this
pattern,how manysticksarerequired
toassemblethe11thfigure?

18.ApoolhastwoincomingpipesAandBandoneoutgoingpipeC.AandBcanseparatelyfillan
emptypoolin12and10hours,respectively.Supposethereissomewaterinthepoolnow.IfpipeA
isfillingthepoolalone,andatthesametime,Cisdrainingwaterfromthepool,thenitwouldtake
1hourtoemptythepool.However,ifbothpipesAandBarefillingthepoolandCisdrainingthe
pool,thenitwouldtake7hourstoemptythepool.Howmanyminuteswouldittaketoemptythe
poolifweturnoffAandBandonlyuseCtodrainthepool?

19.LetrectangleABCDhaveasizeasindicatedintheFig.7anditssideDCisonthestraightline
l .IftherectangleABCDrotatesclockwisefor90°aboutPointC,thenfindtheareaswept
byrectangleABCD duringtherotation.(Useπ=3.)

Fig.7

20.Howmany4digitnumberscansatisfythefollowingthreeconditions?
(1)Allfourdigitsaredifferent;
(2)Thedigitsareindescendingorders(theunitdigitisthesmallestdigit);
(3)Thesumoftwoofthefourdigitsisequaltothesumoftheothertwo
digits.



TeamRoundAnswers

1.804.
2.4642.
3.501.

4.322
7
15.

5.250.

6.(C).

7.
3
4.

8.101,103,109.
9.20.
10.15.

11.504.
12.2,6,10,15,18,21.
13.154.
14.1991.
15.264.

16.31.
17.157.
18.35.
19.186.75.
20.50.



RelayRound·Problems

FirstRound
1A. Howmany3-digitprimenumberssuchthatthesumofdigitsis5?
1B. LetT betheanswerpassedfromyourteammate.Whatisthelargest3-digitnumbersothat

ithasaremainderof2whenbeingdividedbyT andithasaremainderofT whenbeing
dividedby6andithasaremainderof2whenbeingdividedby7?

SecondRound

2A.IfoneplacesthesamenaturalnumberNinto in andtheresultisstillanatural

number,thenhowmanydifferentnaturalnumbersNcanbeplacedin ?
2B. LetT betheanswerpassedfromyourteammate.Findanaturalnumbernsothat

n3+(n+1)3+…+(n+T)3=3024,wherex3=x×x×x.
ThirdRound

　Fig.1

3A. Findanumbernsothat
1

3+
2

5+
4

7+
6
n

=
11
37.

3B. LetT betheanswerpassedfromyourteammate.AsintheFig.1,acylinder
withbothheightanddiameterequalto10cmisplacedonacubewithedges
alsoequalto10cm.IfwedigacylinderofdiameterTcmfromthetoptothe
bottom.Findthesurfaceareaoftheresultinggeometricfigure.(Use3forπ.)

RelayRoundAnswers

1A.4.
1B.982.

2A.8.
2B.2.

3A.6.
3B.1206.



IndividualRound·Problems
FirstRound
1.If2cowscanbeexchangedfor63sheepand2rabbitscanbeexchangedfor3chickensand3

sheepcan beexchangedfor32rabbits,then3cowscan beexchangedforhow many
chickens?

2.Followingsomepatternwiththefirst8numbersas1,3,6,10,15,21,28,36,whatisthe
50thnumberinthenumberseries?

3.Inagroupof12classmates,5personscanplayping-pong,3canplayping-pongandchess,4
cannotplayping-pongandchess.Howmanyoftheseclassmatescanplaychess?

4.Ifnisanaturalnumberfrom1to20,thenhowmanypossiblevaluesfornsothat
a=13×13+nisaprimenumber?

SecondRound
5.How manynaturalnumbersgreaterthan10butlessthan40havethepropertythatifwe

interchangeitstensandunitsdigits,thenewandtheoriginalnumbersarerelativelyprimeto
eachother?

6.Whichofthefourfiguresbelowcanbetotallycovered(withoutoverlapping)bythe4-square

Lshape pieces?

7.Oneworkerhasmade5000parts.Ifeachpartpassedinspection,itcanbesoldfor$5.Ifitis
rejected,thenitwillcosthim $3.Ifthisworkerhasreceived$22000fortheseparts,then
howmanyofthisworker'spartshaspassedinspection?

8.Abagcontains70sockswhichareidenticalexceptforcolor:10White,15Magenta,20Tan
and25Charcoal.Ifyoureachintothebagwithoutlooking,how manysocksdowehaveto
takeouttoensurewehave4pairsofsocks? (Regardthetwosocksofthesamecolorasa
pair.)

ThirdRound

Fig.1

9.Thereare4smallcirclesofequalareainsidealargecircleasshowninthe
Fig.1.Supposethateachsmallcircle'sradiusis5cmandthattheradiusofthe
largecirclehasthesamelengthasthediameterofthesmallcircle.Thenwhatis
theperimeteroftheshadedregionand whatistheareaofthenon-shaded
region? (Useπ=3)

10.Howmany3-digitnumbersarenotmultiplesof50butdivisibleby2,3,and
5?



Fig.2

11.CardsAandBhas4numberseach.Thenumberonthelowerlefthand
cornerofCardBisthesamenumberonthelowerrighthandcornerof
CardAintheFig.2.Useparenthesesandthefouroperations+,-,×,

÷onthefournumbersoneachcard(eachnumberusedonceandonly
once)togetaresultof36.Writethesetwoexpressions.

12.AandBarerunningaroundanovalshapedtrackof1200meterslong.
A'sspeedis3m/s(meterspersecond)andB'sspeedis4m/s.Iftheystartfromthesame
spotonthetrackbutrunningoppositedirections,thenhowfarhavetheyrunwhentheymeet
inthestartingpointforthesecondtime?

Fig.3

FourthRound
13.IntheFig.3,eachsquare'sverticesareonthemidpointsofthesidesofthe

largersquare.Ifweordertheareasofallthesquaresfromsmalltolargeand
thesmallestsquarehasanareaof1,thenwhatistheperimeterofthe2011th
square? (Useantorepresentthemultiplicationabyntimeslike3×3×3×
3=34.)

　Fig.4

14.AsintheFig.4,theproportionsoflengthto widtharethesamefor
rectanglesABCD,ABEF and AGHF.Also,the area proportion of

rectanglesABCDtorectangleAGHFis
81
16andtheperimeterofrectangle

BEHGis22.WhatistheareaofrectangleECDF?
FifthRound
15.ThereisatunnelbetweenLocationsAandB.AcarleftBforAat8:16.AtruckleftAfor

Bat9:00.Supposeboththecarandthetruckarrivedatthetunnelatthesametimeandthat
thetruckleftthetunnel2minuteslaterthanthecar.IfthecararrivedA at10:56andthe
truckarrivedBat12:20,thenwhattimewasitwhentheybotharrivedatthetunnelatthe
sametime?

Fig.5

16.Supposewehaveacylinderwithradius20cmandheight35cmthatcontains
fullofjuice.Supposewepourthejuicefromthecylindertocupsthatlooklike
theoneshownintheFig.5.Ifthetopofthecuphasadiameterof20cmand
thebasehasadiameterof10cmandthecupis12cmtallwiththeside13cm
long,thenthejuiceinthecylindercanfillhowmanyofthesecups?

IndividualRoundAnswers

FirstRound
1.1512.
2.1275.
3.6.
4.3.

SecondRound
5.14.
6.(D).
7.4625.
8.11.

ThirdRound
9.90;150.
10.24.
11.5×8-6+2=36;
(7-4+3)×6=36.
12.16800.

FourthRound
13.21007.
14.67.5.
FifthRound
15.10.
16.20.


