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Olimpiada Nationala de Matematica 2025
Etapa locala - Iasi, 31 ianuarie 2025
Clasa a X-a
Barem de notare si evaluare

Problema 1.
Fien>3siay,a, ,a, >0cula;] = [a,] =...= [a,] = 4. Aratati ca:

loga,(9a; — 20) + log,,(9a; — 20)+...+log,, (9a, — 20) = 2n.

Solutie:
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logq,(9a; — 20) + log,,(9a; — 20)+...+log,, (9a, — 20) > logg, (ay) + loge,(as)+... +log, (ar)
>

Znn\/logal(az) -1ogg,(a3) ... 10gg,(@1) = 20 i s G 3p

Problema 2.
Rezolvati in multimea numerelor reale ecuatia: V5 + 4x — x? + 3V —3+12x-3x% _ 3,

Solutie:

JO = (r = 2)2 +3V97302% = 30, L 1p
NotIM Y = (X — 2)2 2 0 K Y < Bu it Ip
Functia f:[0,3] = R, f(y) = \/ﬂ + 3V9"3Veste strict deSCreSCALOAIE. ... vvvvreeeeeiee e 2p
f(¥) =30are solutia UniCA Y = 0.....euiiiitieet ettt e e, 2p
X = 2 SOIULIC UNICA. ...ttt e e e e Ip

Problema 3.

Fie ABCD un patrulater inscriptibil. Notam cu Hy, H,s1 Hs ortocentrele triunghiurilor ACD, BCD respectiv
ACB. Demonstrati ca AH;H,Hs este paralelogram daca si numai daca AC este diametru.

Solutie:

Consideram un reper cu centrul in 0.Din teorema lui Sylvester obtinem:

ZH, T ZA T 20 2D e lp
ZH, T ZB 20 ZD e lp
ZHy T ZA T 20 2B Ip
AH HyHsparalelogram < z, + zy, = Zy, & Zpg.ooovvoeiieie 2p
S zytzgtzc+zp =224+ 25+ 220 +2zp © 24+ 2z =0 & AC diametru..................... 2p
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Problema 4.

Fie n un numar natural nenul si z € C astfel incdt |z| = 1. Demonstrati ca pentru orice numar
complex a are loc inegalitatea:

2n

Z|Zk +a|=nlz—-1].

k=1
Solutie:
lz+al+|z2+a|l=|-z—a|l+|z°+a|l>|-z—a+z*+a|l=|z—1|.................... 3p

|z +al+ |zt +a|=|-2z3—a|+|z*+a| > |-z —a+z*+a|=|z—1]

|z2" Y tal+ |z +a|l = |-z2" T —a|l + |z +a| > |-z2" 1 —a+z" +a| = |z—1]...3p
Adunam si obtinem inegalitatea dOTita. ..........oouiieiii i Ip
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