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1. :
is & salution Tor the equstion £ — ax — b=

2.0 zond Fare eational nuembers snd £ =

:th’l.h!r!u— and h =

3. Given thae real numbers acband ¢ soisly a— b= %ﬂ'.r gnd h— ¢ = :—h:- When atakes ﬂn

ralues of, inorder, 1,0008 2008 3 2 1 .1 .2 _ 3 _ 2008 :
: ' UTEON0TEONDT TRONDTEON0TEON0TT 20107 zolo”  zel” T 2010
ggﬁ: — 1, band ¢ would take on arotal of ___ negative numbers as values.

4. Given that x, y.z are integers, I 2 > p 2> zand 2° + 27+ 2° = 4, 625 then zyz —

: 8., Az shown in ligere 1. @irand the hypotenuse of Re A0OF inersect g1 © A
fanli M I and Tirisest AH and the radivs of (2940 is 5,1then AR = : g
B. & store i3 purchasing o product to 3ll. This product costs the store 310 ﬂ_
each. If the store sells thiz product for 315 each, then it can sell 120 of this

ff:rmdu-:i.. In general; if the sale price goes wp by a¥, then the sales will alao go

iﬂ‘ﬂwn by 2%, To ger the lorgest profit, the store should ser the sale price at liguee 1

g each.

I 7. Suppose that the proportion of eopper to ironis 11 2 inalloy Aol 2 kgeand 31t 2 inalloy E

J:n-l T kg. 1] we are going to meh some alloy A and alloy B wogether and form a new alloy so0 :ha:
ihls new alloy has s proportion of copper to iron 85 6 ¢ 5, then the maximal samount of this ﬂt'l"

all::-y we can form is ke.

. 8. Civen aand bare 1- digit numbers, and 4545 i2 8 4= digit number. To make the abm]uu:
ﬂl”:rcnl:': between the two numbers 270 a+ 6)° and 45bos small ps possible, use 4= ;
gg.mj b=

: 8. Svppose (1) is s polynomisl of x. TT f{2) has s remainder of 3 when it
:35 divided by 2(x— 1) ond 2 7{ x) has s rempinder of =4 wheno it is divided by
:E{.t+ 23y then 3z} has 8 remainder of when it iz divided by &
;ﬁuf +z—2).

10. Az it i3 shown in figure 2, point T iz & point inzide of the regular

:hm:gmn ABCTIEF, Use this point to divide this hexsgon into 6 triangles
;ﬂ.P"th SPRC, ADPCT, ATMDE, ATEF., APFA with six areas 5, S,

S S S S respectively, 118 = & + & = 1othen & + & =

— 'l —

D ——Cro-r oo T—s




tan divide inte all auch IMia
12, Suppose webec are the lengths of o trisngle’s three sides. Also, a4 is an integer and it l.-i

alm the largest of the three lengths. 11 & sseislies the set of equations

o 4+ 2h=10c+10 = 0 @O :

a4 2b=5¢+T =0 ] A "1

;;.hen a= s b= L= . },,
13, Az it iz shown in figure 3. il F and F are points on the sguare ARCTIS

L

:ﬁidts BC and CT), respectively, and ZFAF = 457 .then the smallest possible F—

EF
'.ralue fnrﬁ is 5 liguse 3

14, Suppose the simpight line y = {1 — Lz -+ LiE = 1) intersects the hyperbola v = % gt;

E-"“.Il + ) inthe 1" Quadrant and ot Bz, ve ) in the 37 Qusdrant. I we draw perpendiculsr lines
Trom A and B to the x axis and they intersect ot points M and M, respectively, then the sres of

i!.'h: quodriloteral AMFEN hos the smallest value of when & - .

15, Consider the 5 X 5 square grid in ligure 4, squares can be

;I'n:'m:d by using some of these 36 grid points as vertices.

16. The roots of the set of equations

I.'I!'|+.I'.|:—_T.:+Ir—"'—.t:;|p+.:m:—1

I:l:l"":u"" Ty =+ v Zmie T T = 2011

) figure 4
are :
: . b—c , = I # b c :
17, 1 4 ¢ = 0 ,th e b L [ A e ] 5B
ot bt then [ =—F + &= Hted ==t =] i

: 18, Az in ligure 5, isosceles right triangle ABC has its hyput-:nust AC B :
'::m the straight line MM, Tizs sides B4 and FC both have length of 3. T we 7 .-i/’&\}' v
rotete this triangle, without sliding, to the right along the line for one ' '
f:remlm'n:rn until AC iz on MM agsin, then point 4 travelles 8 distance of figuee 5
during this rotation, :
19. Consider the circle D{)in figure . The diameter of @D0)is 4K = 20. Poim ;u-

é1" is outside of @O snd IC and TB sre tangents 1o @0 st Cand By respectively. .

AFE 1

ﬂiu;.rd;. Ch 1 AT st F. TA inwersects OT pt b, T —=— B = 1" then the ares of | E

;ﬂI‘E‘M is

20, Suppose there are & cities (AB, G, D EF) and § islands {usdy o deee £ figure 6

iw'-r.h ferries connecting them. Each city must have at least one lesry connection to
:::-nt island. I the totsl nuomber of connections from esch city A B, CeDWE sre 5.4.3.2, E;E
ﬂapeﬂwely. and il the wotel number of connections from esch island a:bicadscare 4,3,2,1,14

naptmlvehn then the tots] number of connection lines o cities from island fis 5 :
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: Tt took 24 hours for & piece of wooden log flosting downstream on 8 river [rom Location A
to Locotion B. A bost hes s speed of 18 km/hour when the water speed is 0. This bost can go
from A to B in a time that is 3 of the time it took the bost 1o go from B to A, Then :heé

5

. distance betwesn Loration & and Location B s kkm,
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Let A= the answer passed from your teammare, Rearrange the digits from the number 2 A
which is a 3- digit number and form oew numbers, 17 503 the sum of numbers from all the

Ml w412

i possible resrrangements and we also know that 5= >

]: — 34 a+ b+ o) where a, b, care

the digits of 24 and v is a nateral number, then «w =
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b 5= 'y snpwan pesesd 1o a0 s2Ev Eane, 3o pooss 4" e T can ks
flaac oo im0 lincsn Taggeg ol zend w The- 5 =
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I three ling segments of lengths -\..'!'l_.h'l. = W2 and -.|'_r.l = oyl w23 pre ysed o form @

ttrigngle,s then the possible nstursl numbers + =

2010 World Mathematics Team Championship
Middle School Level
Relays Round

Round 3 +B

Let me the larger number of the snswer passed from yowur veammate, Find the three !

interior angles of the triangle that has -.I':.'E 4+ Ym4+1, and -.I'E+ Wl m4+ 17 a5 the lengths
of its three sides, :
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L] L

: 1. The sum of all the coellicients of the expanded expression {ayp+2x° ' 4+ 32" ¥ +41% 4 |
T o DT
: 2. There are pairs of integers {m.n} that satisly wi® — o' = 625,

3. Az in figure 1, AR = AL and NFEFr iz a rectangle. Then S THC =

Ay Ay
/_\1;

Az As
figure | liguee 2

4, Az in rigun: 2, an equiangular polygon with an even number of sides. Lez Ay A be the

!-I:I'.'E'I. :sid:, -'h -'I., bq: thl_- 5l:q'|:|-m:| :5i1:|¢1 an{l By SN, i I:|'u: fiith 5.i1:||: 'la'. para]]cl T 1.|.1-¢ :I'irs.l: 5-i|:|'|_-. ﬂ'm:n E

i the degree of one of its interior angles is
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1. There are pessible aeute tripngles with perimeter oot more than 2010 and
! the lengihs of its sides are consecutive natursl numbers.
2.1 f{z) =| 28 =9+10" x=10" |, then {11} hss differert factors smong :

'I.E‘E I'IIJ"'IIIEFE-1rErEi‘liS‘!E!Eigilurllr]E. :
3. Given poims A(LW 10, TW— 1,2) and poinmt C is on the straight line ¥ =— x, then the
shortess perimeter lor triangle AR is :

4. Given g and bare 1I-digit numbers, and 58ak is 9 4-digit number, To make the sbsolute

diflerence berween 27a" and S8ab s small as possible, a = nho=
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! ;ﬂ{ﬂIElEDMtiﬂ.t}, Simp]ir:.r '-.u"_':-i-.-_';— '-.I'_-'[— a==2 =

1. Given Jx =

2. The whale number 123455852100 has g remainder ol when it is divided by 5.
. 3. For we 1,2,3 » how many of the following choices represent a number that cannor be
divided by & evenly? i
P O —u O8f—2n D243 +n D —n
E 4, As shown in the ligore, Fison the diagona]l BN ol 81 X% 1 square ABCH
snd FFE = BC, Pis aay pointan CF and Q) | R st ponit Q. 'R | HBE at paint
R, Then PQ+ PR has & vorel lengeh of

....................................................................................................................................................
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1. Suppose each of 1 » Xz 2. com take on one of three numbers —1.,2 and —3, 11 20+ 22
it . =3 ed '+ 2’ -+ 20 = 15, then o' + '+ -+ 1S - |
"..-_". A p{.i i e an I~ ¥ I:'I:Il.'_iﬂ:]i:l'lﬂlt s.ym;r_m -|5 ca]]:d a J';:u:'.,;- ]'Jl..lFl'.'l '.l."rﬁn in'u_-E:-r ::e:.u-rdinati:-;... ]I' :
the vertices of a convex w- sided polygon are all lattice points and its interior or sides do oot

. conLain any latyice p:linl:s.. then « =
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1. Insert numbers 1,2,3,-+,9 into the 9 circles of figure 1,
i respectively, so that the sum of the numbers in the three circles in each
i side of triangle ARC and trisngle TIEF are all equal to 18, There are g

' rotal of ways to [l those 3 numbers.

2. A5 in ligure 25 the ares of triangle AKC is 1. Tand F are trisection

- . e r
i points lor side TiC. F and { are trisection poimts lor side AC. AFK and TiF “L -
; Foi
i intergect ot H, Then the area of the quadrilateral CEHF is : /‘ﬂ - i




