OLIMPIADA NATIONALA DE MATEMATICA
ETAPA LOCALA - BRAILA, 22 februarie 2015
CLASA A IX-A - Solutii

1. Fie triunghiul ABC inscris intr-un cerc de centruO. Fie P si O simetricele ortocentrului si a
varfului 4 fatd de mijlocul lui (BC). Demonstrati ca OQ = OB +OC + OP
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Solutie. Fie M mijlocul lui(BC)si H ortocentrul triunghiului 4BC , atunci avem
20M =OP+OH
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Solutie. Notam x" = y =

aaieper (PRl RO ore sl o)
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par
:>i)y3+y2—1=—1:>y=0,y=—1:>x=0,x=—1,n impar
ii)y3+y2—1:1:>y=1:>x:i1,n par si x =1,n impar,
decixe{+1,0,1},(‘v’n)eZ.
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m,xn+1 =X, (1+x1 +x] +...+x1”), oricare ar fi n>1. Notdm cu
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L4224+ 2208 Aflati [S].

Xy X3 X015

S =

Carmen si Viorel Botea, Braila



X 1
Solutie. —* = 5 (V)n=>1.
Xpp1 l+x+x0 +.+x

S= ! + ! +...+ ! <2014 !

1 2 2 2014 1
t o014 1+l+(lj 1+1+(1] +...+(1 I+
2014 2014 \ 2014 2014 \ 2014 2014 2014
2
_ 20014 14— S <2014
2015
. |\
2014 1 1V 1 2014
> 5 2014;1+ + +ot| —— =<
1 1 ] 2014 \ 2014 2014 !
ot | | 2014
2014\ 2014 2014

2014 g 2014-2013

< =85> =2013=[S]=2013
2013 2014

4. Fie triunghiul oarecare ABC . Considerdm dreptele d,|4B, d,|AC, d;|BC si notim
dy"(AC)={1}, d,n(BC)={F}, dyn(4B)={D}, d,n(BC)={G}, dyn(A4B)={E},
dyN(AC)={H}, d nd,={A"}, d ndy={B'}, d, nd;={C'}. Presupunem ca
Aria(AEH ) = Aria(CIF ) = Aria(BDG ) = Aria(ADGC) = Aria( BEHC ) = Aria ( AIFB).
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Solutie. Deoarece

AEJZ _ Aria(AMEH) Aria(AAEH)

EH||BC = AAEHasemeneaAABC = [ _ = :
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EH|BC si AB||IF = EB'FB paralelogram = B'F = EB = AB~——— (1). Deoarece DG|AC =

V21

= ABDGasemeneaABAC = AD = AB——
N
J2 - V2o ).
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IF||4B si DG||AC = AIA'D paralelogram = 4'I = AD = AB



IFY  Aria(ACIF) Aria(ACIF) Aria(ACIF)
IF |AB = ACIFasemeneaACAB = | — | =— =— : =—
AB Arza(ACAB) Arza(AC]F)+ Aria (IFBA) 2Ar1a(ACIF)

1 IF 1 AB . o , ., AB J2-1
=—=> == [F=22(3).Din (1),(2)(3 AB =IF-14 -IB =2= - 4B —
T \E:) \/5() in (1),(2)(3)avem NG NG
J2-1 3-22
~AB = 4B
V2 V2
A'B'||4B
” Aria(AB'C') (yp Y aria(AdB'CT) (355 Y
A'c ||AC = AABCasemeneaAd' B'C' = - = = - =
Aria(A4BC) AB Aria(A4BC) V2
B'C'|BC

Aria(AA/B/C/) ~ 17-122

Aria(AABC) 2

=



