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Problem sfor LowerSecondery School

Problem T1/321.[For 6th grade ]W rite the number20032004 as the sum oftwo
positiveintegers.W hatistheremainderofthedivision by 3 ofthesum ofthecubes
oftheseintegers.

Problem T2/321.[For 7th grade]Simplify theexpression

(a − 2)(a − 1002)
a(a − b)(a − c)

+
(b − 2)(b − 1002)
b(b − c)(b − a)

+
(c − 2)(c − 1002)
c(c − a)(c − b)

Problem T3/321.Provethat

1) a
b + b

c + c
a ≥ a+b+c

3
√

abc

2) a2

b2 + b2

c2 + c2

d2 + d2

a2 ≥ a+b+c+d
4
√

abcd

where a, b, c, d arepositivenumbers.

Problem T4/321.Find anecessary and sufficientcondition on thenumberm so that
the following system ofequationshasaunique solution




x2 = (2 + m)y3 − 3y2 + my

y2 = (2 + m)z3 − 3z2 + mz

z2 = (2 + m)x3 − 3x2 + mx

(1)

Problem T5/321.LetABCD beatrapezoidinsribedinacirclewithradiusR = 3cm
such thatBC = 2cm ,AD = 4cm .LetM be the pointon the sideAB such that
MB = 3MA . LetN be the midpointofCD . The line MN cutsAC atP .
CalculatetheareaofthequadrilateralAPND
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Problem sfor LowerSecondery School

Problem T6/321.Letbe given three positive integers m, n, p such thatn + 1 is
divisible by m . Find a fomula to calculate the number of p−uples of positive
integers (x1, x2, . . . , xp) satisfying the conditions: the sum x1 + x2 + · · · + xp is
divisible bym and x1, x2, . . . , xp arenotgreaterthan n .

Problem T7/321.a, b arearbitrarypositivenumberssuchthattheequationx3−ax2+
bx − a = 0 has three roots greaterthan 1 . Determine a, b so thatthe expression
bn−3n

an attainsitsleastvalueand find thisvalue.

Problem T8/321.The incircle oftriangleABC touchesthe sidesBC, CA, AB re-
spectively atD, E, F .Prove that

DE√
BC · CA

+
EF√

CA · AB

FD√
AB · BC

≤ 3
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ForlowerSecondery Schools

Problem T1/LSS.W rite 2004 naturalnumbersfrom 1 to 2004 in an arbitrary order
to getasequence a1, a2, . . . , a2004 and calculatethesum

P =
√

a1 + a2 +
√

a3 + a4 + · · · + √
a2003 + a2004

Find thegreatestvalueofP forallthesesequences.

Problem T2/LSS.LetABCD be a convex quadrilateralsuch thatAC = BD and
AC isperpendicularto BD . Constructatthe ouside ofthe quadrilateraltriangles
trianglesABX, BCY, CDZ, DAT .ProvethatXZ = Y T andXZ isperpendicular
to Y T

Forupper Secondery Schools

Problem T1/USS.Thesequenceofnumbers{an}∞n=1 isdefined by

a1 =
1

21965
, an = − 1

21964+n

forn = 2, 3, . . . , 40 . Prove that
∑40

i,j=1 aiaj |bi − bj | ≤ 0 forarbitrary given real
numbers b1, b2, . . . , b40.

Problem T2/USS.Find allfunction f : R+ → R+ satisfying the condition

f(
f(x)

y
) = yf(y)f(f(x)) forallpositivenumbersx, y


