INSPECTORATUL SCOLAR JUDETEAN BRAILA
CONSILIUL CONSULTATIV, DISCIPLINA MATEMATICA

OLIMPIADA DE MATEMATICA
ETAPA LOCALA - CLASA A IX-A

SOLUTII SI BAREM ORIENTATIV

SUBIECTUL 1.Determinati numerele reale a, b, ¢ € (0, o0) stiind ca:
(a+b%)* . (b+c*)* . (c+a?)*
a’+b*  b*+c*  c’+a’

=8(ab® + bc? +ca?).

Supliment Gazeta Matematica nr.9/2023
Solutie.Folosim inegalitatea mediilor, M, > M , X+Yy 2 2\/@ ,(V)X, ¥y >0, rezulti (X+Y)> > 4xy.

Egalitate are 10C dac@ X = Y.....cccoveviiiiiiiciie e 1p
(a+b?)* [(@®+b*) +2ab*]? N 4(a* +b*)2ab? )
> =8) ab . 3
Czy:‘ a’+b* %;‘ a’+b* %:‘ a’ +b* ) P

Egalitate are loc dacia® +b* = 2ab?, (a—b*)* =0, a=b’si analoageleb =c?,c =a?,.......1p.

a=b’=c'=a’ a®-a=0, a(a’ 1) =0.Dacia =0, fals,deoarece a € (0,0). Dacia’ =1, rezulti
a=1e(0,), b=c=1.1n concluzie a=b=c=1

y2022 2X _2X +2X

SUBIECTUL 2. Rezolvati in multimea numerelor reale sistemul de ecuatii . x*+1
o024 X X
y x*+1
Prof. George-Florin Serban, Brdila
23 =2x2 +2x _, X' =2x*+2x*—2x+1 X2 (X2 = 2X+1) + (X* —2x +1) S

Solutie. Aratam ca 7 <1, 7 >0, -
X +1 X +1 X +1
2 )2
W > 0, 8dEVATAL, (W)X € Ry e roeeeeeeeeeeeee oo 1p.
+

x3+x<1 X —x®—x+1 50 x> (X — 1) (x— 1) (x— 1)(x —1)

Aratam ca n , , 0,
X +1 x*+1 x* +1 x*+1

3
(X_l)Z (XZ +X+l) ()(_:I-)Z[()(-’_E)2 +7]
x*+1 B x*+1

Rezultd y** <1si y 2 <1,deci y e (—o, -1 UL o) N[-L1]={-1L .cceccvrrrrrnnee. 1p.
Daciy e{-11} X" +1=2x>—2x* + 2X, (X* +1)(x—1)* =0, rezultd x—1=0, x =1, X* +1>1si

>0,adevarat, (V)XER, .ccocviieeceeeeece e, 1p.

X*+1=x+x, (x=1)?(X* +x+1) =0, rezultix—1=0, x=1, X’ + X+1= (x+%)2 +3s %
R (U T} SO 4p.
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SUBIECTUL 3. Consideram patrulaterul ABCD. Fie punctele

M <(AB),N (BC),P <(CD),Q < (DA) astfel incat m . E‘g . Eg _ gi

Re(MN),Se(NP),T €(PQ),U €(QM ) astfel incat m:S—N:EZQ:I , unde
RN SP TQ UM
k,l e (0,+oo)\{1} . Sa se arate ca dacd RSTU este paralelogram, atunci ABCD este paralelogram.

=k si punctele

Prof. Marian Ciorascu, Braila

Solutie.

Fie O un punct oarecare in plan

WIOA_H(OB,WIOB_'—kOC,@IOC+kOD,®=OD+kOA 1p
K+1 k+1 k+1 k+1

ﬁ:OM +|ON’—:ON+|OP’ﬁ:OP+IOQ,O—U=OQ+IOM 1p
I+1 I+1 I+1 I+1

RTSU paralelogram «<>UR =TS <> OR+0T =0S + 0U 1p

(1—|)(0—M'+@—CW—®)=6 si | £1 = OM +OP =ON +0Q 2p

(1—k)(ﬁ+@—@—oﬁ):ﬁ si k#1 =OA+0C =0OB+0D 1p

BA=CD rezultd ABCD paralelogram 1p

SUBIECTUL 4. Aflati toate numerele abcd care verifica egalitatea
Jb+d)?—a®+4c—4 +2(b% +d?)+c2—4a+4=0,

Prof. George-Florin Serban, Braila
Solutie.Conditie (b +d)* —a® + 4c—4 >0, dar 2(b* + d?) > (b+d)? > a® —4c+4,.....1p (inegalitatea

C.B.S.), rezulta 2(b* +d®) +¢* —4a+4>a’ —4c+4+c” —da+4=(a-2)° +(c—2)* =0,...2p

rezulti (D+d)?—a’ +4c—4=2(0"+d?)+C* —4a+4 =0, ccecererrrrerrerrrre e, 1p
adici(a—2)* +(c—2)? =0, (a—2)%,(c—2)?>0,decia—2=c—2=0, a=C =2, rezultab? +d? = 0,
b?,d?2>0,b=d =0, abCA = 2020, ........cocorrrrrrrirriirir et 3p.
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