
2010WorldMathematicsTeamChampionship
IntermediateLevel
TeamRound·Problems

1.2011 2010 2009×2007+1+1+1= .

2.Ifaandbarerationalnumbersandx=
5+1
2 isasolutionfortheequationx3-ax-b=0,

thena= andb= .

3.Giventhatrealnumbersa,bandcsatisfya-b=
7
4abandb-c=

7
4bc.Whenatakeson
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,-1,bandcwouldtakeonatotalof negativenumbersasvalues.

4.Giventhatx,y,zareintegers.Ifx >y >zand2x +2y +2z =4.625,thenxyz= .

Fig.1

5.AsshowninFig.1,☉Oandthehypotenuseof Rt△AOBintersectatCand
D.IfCandDtrisectABandtheradiusof☉Ois5,thenAB= .

6.Astoreispurchasingaproducttosell.Thisproductcoststhestore$10each.
Ifthestoresellsthisproductfor$15each,thenitcansell120ofthisproduct.
Ingeneral,ifthesalepricegoesupbya%,thenthesaleswillalsogodownby
a%.To getthelargest profit,the store should setthe sale price at
$ each.

7.Supposethattheproportionofcoppertoironis1∶2inalloyAof2kg,and3∶2inalloyBof
7kg.IfwearegoingtomeltsomealloyAandalloyBtogetherandformanewalloysothat
thisnewalloyhasaproportionofcoppertoironas6∶5,thenthemaximalamountofthisnew
alloywecanformis kg.

8.Givenaandbare1-digitnumbers,and 45abisa4-digitnumber.Tomaketheabsolute
differencebetweenthetwonumbers27(a+b)2and45abassmallaspossible,usea=
andb= .

9.Supposef(x)isapolynomialofx.Iff(x)hasaremainderof3whenitisdividedby
2(x-1)and2f(x)hasaremainderof-4whenitisdividedby3(x+2),then3f(x)has
aremainderof whenitisdividedby4(x2+x-2).

Fig.2

10.AsitisshowninFig.2,pointPisapointinsidetheregularhexagon
ABCDEF.Usethispointtodividethishexagoninto6triangles△PAB,

△PBC,△PCD,△PDE,△PEF,△PFA withsixareasS1,S2,S3,

S4,S5,S6,respectively.IfS1-S2+S3=1,thenS3+S6= .
11.LetP betheproductof3consecutiveoddpositiveintegers.Thenthe

largestintegerthatcandivideintoallsuchPis .



12.Supposea,b,carethelengthsofatriangle'sthreesides.Also,aisanintegeranditisalso
thelargestofthethreelengths.Ifa,b,csatisfythesetofequations

a2+2b-10c+10=0 ①
a+2b-5c+7=0 ②

thena= ,b= ,c= .

Fig.3

13.AsitisshowninFig.3,ifEandFarepointsonthesquareABCD'ssidesBC
andCD,respectively,and∠EAF=45°,thenthesmallestpossiblevaluefor
EF
ABis .

14.Supposethestraightliney=(1-k)x+k(k<1)intersectsthehyperbola

y =
6
x at A(x1,y1)inthe1st QuadrantandatB(x2,y2)inthe3rd

Quadrant.IfwedrawperpendicularlinesfromA andBtothex-axisandtheyintersectat
pointsM andN,respectively,thentheareaofthequadrilateralAMBN hasthesmallest
valueof whenk= .

Fig.4

15.Considerthe5×5squaregridinFig.4. squarescanbeformedbyusing
someofthese36gridpointsasvertices.

16.Therootsofthesetofequations
x1+x2=x2+x3=…=x2010+x2011=1
x1+x2+x3+…+x2010+x2011=2011{ ,

are .

17.Ifa+b+c=0,then b-c
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Fig.5

18.AsinFig.5,isoscelesrighttriangleABChasitshypotenuseAConthe
straightlineMN.ItssidesBA andBC bothhavelengthof3.Ifwe
rotatethistriangle,withoutsliding,totherightalongthelineforone
revolutionuntilACisonMN again,thenpointAtravellesadistance
of duringthisrotation.

Fig.6

19.Considerthecircle☉OinFig.6.Thediameterof☉OisAB =20.PointPis
outside☉O andPC andPB aretangentsto ☉O atC andB,respectively.

ChordsCD ⊥ABatE.PAintersectsCDatM.If
AE
EB =

1
4

,thentheareaof

△PCMis .
20.Supposethereare6citiesA,B,C,D,E,F and6islandsa,b,c,d,e,f with

ferriesconnectingthem.Eachcitymusthaveatleastoneferryconnectiontoone
island.Ifthetotalnumberofconnectionsfrom eachcityA,B,C,D,E is5,4,3,2,2,

respectively,

andifthetotal number ofconnectionsfrom each island a,b,c,d,e is 4,3,2,1,1,

respectively,thenthetotalnumberofconnectionlinestocitiesfromislandfis .



TeamRoundAnswers

1.2010.
2.2;1.
3.1722.
4.6.

5.3 10.
6.20.
7.8.8.
8.6;7.

9.5x+4.
10.2.
11.3.
12.4;2;3.

13.22-2.
14.0;12.
15.105.

16.x1=x3=…=x2009=x2011

=1006;x2 =x4 =… =x2008 =
x2010=-1005.
17.9.

18.
3(2+32)

4 π.

19.32.
20.6.



RelayRound·Problems

FirstRound
1A.Ittook24hoursforapieceofwoodenlogfloatingdownstreamonariverfromLocationAto

LocationB.A boathasaspeedof18km/hourwhenthewaterspeedis0.Thisboatcango

fromAtoBinatimethatis
3
5 ofthetimeittooktheboattogofromBtoA.Thenthe

distancebetweenLocationAandLocationBis km.
1B. LetA=theanswerpassedfromyourteammate.Rearrangethedigitsfromthenumber2A

whichisa3-digitnumberandformnewnumbers.IfSisthesumofnumbersfromallthe

possiblerearrangementsandwealsoknowthatS=
n(n+1)

2
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2

-3(a+b+c)wherea,b,

carethedigitsof2Aandnisanaturalnumber,thenn= .
SecondRound

2A.Ifx <0,y <0andx-6y=- xy,then
x
y = .

2B. Letb=theanswerpassedfromyourteammate.Supposex2 -y2 +ax +by+1canbe
factoredintolinearfactorsofxandy.Thena= .

ThirdRound

3A.Ifthreelinesegmentsoflengths n,1+ n+2and n + n(n+2)areusedtoforma
triangle,thenthepossiblenaturalnumbersn= .

3B. Letm=thelargestnumberoftheanswerpassedfromyourteammate.Findthethreeinterior

anglesofthetrianglethathas m ,1+ m+1,and m + m(m+1)asthelengthsofits
threesides.

RelayRoundAnswers

FirstRound
1A.108.
2B .9.

SecondRound
2A.9.

2B . ± 85.

ThirdRound
3A.1,2.
3B .15°,30°,135°.



IndividualRound·Problems

FirstRound

Fig.1

1.Thesumofallthecoefficientsoftheexpandedexpression
(xy+2x2y2+3x3y3+4x4y4+5x5y5)2is .

2.Thereare pairsofintegers(m,n)thatsatisfym2-n2=625.
3.AsinFig.1,AB=ACandDEFGisarectangle.Then∠DHC= .
4.AsinFig.2,anequiangularpolygonwithanevennumberofsides.Let

A1A2bethefirstside,A2A3bethesecondside,andsoon.Ifthefifthside
isparalleltothefirstside,thenthedegreeofoneofitsinterioranglesis .

Fig.2

SecondRound
5.Thereare possibleacutetriangleswithperimeternotmorethan2010

andthelengthsofitssidesareconsecutivenaturalnumbers.
6.Iff(x)=|x2 -9·10499x-10999|,thenf(11)has differentfactors

amongthenumbers1,2,3,4,5,6,8,9,10,11,12.
7.GivenpointsA(1,1),B(-1,2)andpointCisonthestraightliney=-x,then

theshortestperimeterfortriangleABCis .

8.Givenaandbare1-digitnumbers,and 58abisa4-digitnumber.Tomaketheabsolute
differencebetween27aband58abassmallaspossible,a= ,b= .

ThirdRound

9.Given x =
1-a

2
(aisaconstant).Simplify x+a - x-a+2= .

10.Thewholenumber12345…9899100hasaremainderof whenitisdividedby9.
11.Forn=1,2,3 …,how manyofthefollowingchoicesrepresentanumberthatcannotbe

dividedby6evenly?

①n3-n.　　②8n3-2n.　　③2n3+3n2+n.　　④n5-n.

Fig.3

12.AsshowninFig.3,EisonthediagonalBDofa1×1squareABCDand
BE=BC.PisapointonCEandPQ ⊥BCatponitQ,PR ⊥BEatpoint
R.ThenPQ+PRhasatotallengthof .



FourthRound
13.Supposeeachofx1,x2,…,xncantakeononeofthreenumbers-1,2and-3.If

x1 +x2+…+xn=3andx1
2+x2

2+…+xn
2=15,thenx1

5+x2
5+…+xn

5= .

Fig.4

14.Apointinanx ycoordinatesystemiscalledalatticepointwith
integercoordinates.Iftheverticesofaconvexn sidedpolygonareall
latticepointsanditsinteriororsidesdonotcontainanyotherlattice
point,thenn= .

FifthRound
15.Insertnumbers1,2,3,…,9intothe9circlesofFig.4,respectively,

sothatthesumofthenumbersinthethreecirclesineachsideof

Fig.5

triangleABCandtriangleDEF areallequalto18.Thereareatotalof
waystofillthose9numbers.

16.AsinFig.5,theareaoftriangleABCis1.D andEaretrisectionpoints
forsideBC.F andG aretrisectionpointsforsideAC.AE andBF
intersectatH.ThentheareaofthequadrilateralCEHFis .

IndividualRoundAnswers

FirstRound
1.225.
2.10.
3.145°.
4.135°.

SecondRound
5.666.
6.2.

7.3+ 5.
8.6;3.

ThirdRound
9.-2,a-1.
10.1.
11.0.

12.
2
2.

FourthRound
13.93.
14.3,4.
FifthRound
15.6.

16.
1
6.


