
2014WMTCIntermediateLevel

TeamRoundProblems

1.Giventhat

A+B+C=1,

B+C+D=2,

C+D+E=3,

D+E+F=4,

E+F+G=5,

F+G+H =6,

G+H +I=7,
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FindA+E+I.

Fig.1

2.AdartboardhaspointslabeledondifferentregionsasshownintheFig.1.
Thereare30differentprizesforthewinnersandeachprizeislabeledbya
wholenumberfrom1to30.Thegameisplayedaccordingtothefollowing
rules:
(1)Eachplayercanthrowthedarttothedartboardthreetimes,
(2)Dartsoutsidetheboardget0point,
(3)Eachplayergetsaprizethatcorrespondstothetotalnumberofpoints

fromthesethreethrows.
Howmanyofthese30prizeswillneverbeclaimedbyanyplayer?

3.Ifab≠1and{5a2+1001a+1025=0,

1025b2+1001b+5=0,findthevaluefora
b.

Fig.2

4.AsshownintheFig.2,squareABCD hassidelengthof2.UsingBC as
diameter,constructasemi circleO.LetF bethepointonCDsothatAF
tangentstosemi circleOatpointE.FindthelengthofED.

5.If x
2x2+9x+2=

1
3

,findthevaluefor x2

2x4+x2+2
.

6.WeknowthatitisTuesdayon2014/11/11.Amongthesixdateslisted
below,whichone(useitsnumbertoindicate)isnotaFriday?
(1)2014/2/2, (2)2014/4/4, (3)2014/6/6, (4)2014/8/8,
(5)2014/10/10, (6)2014/12/12.

7.Findthesmallestintegertsothatthesetofinequalitiesofx
x+1

3 -t>2x

x2-8x-9<0
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hasexactly3

integersolutions.
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Fig.3

8.AsshownintheFig.3,CircleO hasaradiusof20andCircleO'tangents

internallywithCircleO atP andtangentsexternallyatM withsquare

ABCD whichisinsideCircleO withitsverticesAandBonCircleOandAB

⊥PM.IfAB=24,findtheradiusofCircleO'.

9.Therearefourbookshelvesinasmalllibrarywhicharelabeledas#1,

#2,#3,and #4andthey,respectively,hold120,135,142,and167

books.Adaylater,a numberofbookshavecheckedoutfromeachshelf.Anotherday
later,0,b,c,andd morebookshavecheckedoutagainfromShelves#1,#2,#3,and

#4,respectively.Atthattime,all4shelveshavethesamenumberofbooksremained.Ifb,

c,anddall≥1andb+c+d=a,howmanybooksremainedonShelf#1afterthesetwo

checkouts?

10.Supposebandcaretwodifferentrealnumbers.Ifrandsarerootsofequationx2+bx+
c=0andrandtarerootsofequationx2+cx+b=0,finds+t.

Fig.4

11.ConsidertherectangleABCDasshownintheFig.4.SupposeEisonAD

andthatCD=9andAE∶ED=3∶5andAC ⊥BEatF.FindBC∶BA.

12.Selectnnumbersfromnaturalnumbers1to2014withtheconditionthat

thedifferenceofanytwonumbersfromthesenselectednumberscannot

be3.Whatisthemaximumvalueforn?

Fig.5

13.SupposerectangleABCDislocatedsothatpointAisonthestraightline

y=x,Bisonthecurvey=
1
x

,andpointsCandDareonthex axis

asshownintheFig.5.IfAB=2BC,findtheareaofrectangleABCD.

14.SupposeCircleO hasaradiusofrandCircleO'hasaradiusof11and

CircleO'isinsideofCircleO withcenterOinsideCircleO'asshownin

theFig.6ontheright.IfABisachordofCircleOthattangentsCircleO'

and40≤AB ≤48,findOO'.

Fig.6

15.If5a+4b+3cisdivisibleby13wherea,b,andcarepositiveintegers,find

theremainderwhen3a+5b+7c+2014isdividedby13.
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Fig.7

16.AsshownintheFig.7,OisthecenterofaregularhexagonABCDEF where

OM ⊥DEatM andNisthemidpointofOM.Iftheareaof△FANis10,

findtheareaofhexagonABCDEF.

17.AsshownintheFig.8,ABCDisasquarewithpointEonCD.ExtendBC

andAEsotheyintersectatF.IftheareaofsquareABCDisthesameasthe

areaof△CFE,findCE
ED.

Fig.8

18.Giventwocubeswithedgelengthsofpositiveintegersaandb.Ifthe

ratiobetweenthesumoftheirvolumesandthesumoftheiredgelengths

is27∶1,finda+b.

19.SupposetheparabolaC:y=
1
2x2+bx-1hasthreeintersectionswithxandycoordinate

axes.Ifthesethreeintersectionsformatriangleandtheareaofthistriangleincreases14

timeswhenparabolaC movesdown5units,findb.

20.Supposeaferryterminal'soriginalscheduleistosendoutoneferryboatatevery8minutes

interval.Eachferryboatcruisestheriverandreturnstotheterminalin80minuteswhenit

would meetanotherregularlyscheduleddepartingferryboat.Theterminalhasaferry
boatsandthisnumberofboatsworkperfectlywiththisschedule.Now,iftwonewferry
boatsareaddedtotheservice,how many minuteswouldtheseadditionsshortenthe

original8minutesserviceinterval?

TeamRoundAnswers
1.4.

2.6.

3.205.

4.2 10
5 .

5.115.

6.(1)2014/2/2.

7.-4.

8.6.

9.36.

10.-1.

11.23 6.

12.1008.

13.23.

14.4.

15.12.

16.48.

17.3+1.

18.9.

19.12or-
1
2.

20.11
3.
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RelayRoundProblems

Fig.1

1A.ConsiderCircleO withradius3andCircleP withradius7whereABisa
commonexternaltangenttobothcirclesasshownintheFig.1withAand
B beingthepointsoftangency.IfOP=26,findAB.

1B.LetT=TNYWR (TheNumberYouWillReceive).

Findthesmallest3 digitnumberabcsothatTistheremainderwhenthe

9 digitnumber123456abcisdividedby37.

2A.Ifthesquareofthesumofthreedistinctprimenumbersisa3 digitnumberaa5,findthe
productofthesethreeprimenumbers.

Fig.2

2B.LetT=TNYWR (TheNumberYouWillReceive).
AsshownintheFig.2,OABisaquartercircleofradiusT.SupposeXisthe
portionofarcABthatconsistsofallpointsPonarcABsuchthatPA <T
andPB <T.FindthelengthofarcX.(Use3forπ)

3A.Findthesumofallrootsofequationx4-5x3+5x2+5x-6=0.

Fig.3

3B.LetT=TNYWR (TheNumberYouWillReceive).
AsshownintheFig.3,triangle△ABCisarighttrianglewith∠ACB=
90°.SupposequadrilateralsABDEandBCFGareidenticalrectangles.If
AB=5,AC >BC,andareaofS△BDG =T,findareaofS△BDC.

RelayRoundAnswers
1A.24.
1B.111.

2A.105.
2B.52.5.

3A.5.

3B.52.
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IndividualRoundProblems

1.Ifaisanintegeranda < 2014 <a+1,find1+2+3+…+a.

Fig.1

2.If{x-14 xy + y =13,

y+16 xy + x =17,
find x + y.

3.AsshownintheFig.1,ABCDisasquarewithsidelengthof4.SupposeED
=1andpointM movesalongsideDC.FindthelengthofMC whenthe
perimeterof△BMEisatminimum.

4.Ify=ax2-ax-8-2a>0holdswhen4≤x ≤6,findtherangeofvalues
forrealnumbera.

5.Supposeabisa2 digitnumberandba-ab=a0b-ba,findab.
6.SixpeoplestandinginacircleasshownintheFig.2.Theyareplayingagameofpassingthe

ball.Eachpersonwhogetstheballwillpasstoapersonwhoisnotstanding"next"tohim.
Forexample,BandFarestanding"next"toA.Inthebeginning,Ahastheball.Whatis
theprobabilitythattheballwillpassbacktoAafterthreepasses?

Fig.2 Fig.3 Fig.4

7.AsshownintheFig.3,pointPisonthesideCD ofsquareABCD suchthatAP =4.Let
BB',CC',andDD'be,respectively,distancesfrompointsB,C,andDtoAP.IfBB'+
CC'+DD'=6,findtheareaofsquareABCD.

8.FindtheareaofquadrilateralABCDasshownintheFig.4.
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Fig.5

9.Abeetleiscrawlingfollowingthepathsstartingfromtheletter"W"on
theupperlefthandcornerasshownintheFig.5.Itstopsafterthe4th

letter.Howmanypathscanthebeetletaketocrawlbythefourletters
"WMTC"?

10.Ifx+y=2andx2+y2=4,findthevalueforx2014+y2014.
11.AsshownintheFig.6,△ABCisanisoscelestrianglewith∠B =∠C

Fig.6

andEisapointonCBsothat∠B=∠C=∠AEM.IfBE=1,CE=2,and
AC=4,findAM.

12.Amongthenaturalnumbersfrom1to154,findthesumofthosethatare
relativelyprimeswith154.

13.ASinFig.7,SupposepointsA,B,andCareontheparabolay=x2sothat△ABCisa
righttrianglewithABasitshypotenuseandparalleltothex axis.Iftheareaof△ABCis
2,findthey coordinateofpointC.

Fig.7 Fig.8

14.ASinFig.8,LetABCD bearectanglewithAB =18andAD =12.SupposecircleM
tangentstosidesAB,BC,andCDandcircleNtangentstosidesAD,DC,andexternally
tangentstocircleM.FindtheradiusofcircleN.

Fig.9

15.Writedownnaturalnumbersfrom1to50inordertoformanothernatural
numberM =123456789101112…47484950.IfM isfactoredintoprime
factors,whatisthehighestpowerforthefactorof3?

16.Considerthetriangle△ABCasintheFig.9.IfAB=10,BC=16,and∠A
=2∠C,findAC.
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IndividualRoundAnswers
1.990.
2.5.

3.165.

4.a >
4
5.

5.16.

6.227.

7.12.

8.33+7
2 .

9.15.
10.22014.

11.72.

12.4620.

13.3.

14.24-123.
15.1.

16.153
5.
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