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INSPECTORATUL SCOLAR JUDETEAN BRAILA
CONSILIUL CONSULTATIV, DISCIPLINA MATEMATICA

OLIMPIADA DE MATEMATICA
ETAPA LOCALA - CLASA A X-A

SOLUTII SI BAREM ORIENTATIV

Problema 1. Numerele reale a,b, ¢ >1sunt lungimile laturilor unui triunghi. Aratati ca:

c a b
log, N log; N log, 59

b+c—a c+a-b a+b-c¢ a+b+c’

Supliment Gazeta Matematica nr 9/2023
Solutie: Cuma,b,c sunt lungimile laturilor unui triunghi, atuncib+c >a,a+c >b,a+c > b, deci

b+c—-a>0,a+c—b>0a+b—-c>0.Cuma,b,c>1 rezulta

log? = Igz >0,log? = :gj >0,log’ _E—Z >0 silog; log? log? :B_E.:g_i.:g_zzl,rezulté
log¢ log: log; 2p

b+c-a'c+a-b'a+b-c
Aplicam inegalitatea mediilor M, > Mg, X+Yy+z2>3¥xyz,(V)X,y,z>0.

IOAz:«; 00, 8 2p
Geb+c—a Cycb+c a 3H(b+c a)
cyc
log; 9
> : It
§b+c—a H(b+c a) Z(b+c—a) a+b+c reete
cyc o
3
> log, > S 3p.

scb+c—a a+b+c

Problema 2. Fie z,,z,,z,eC cu ||=5,|2,|]=12,|z,| =13 §i z,+7, + 2, =0. Aflati lungimile laturilor

triunghiului cu varfurile de afixe z,,z,,z,.

Prof. Carmen si Viorel Botea, Braila

Solutie: Fie A(z),B(z,),C(z;) = OA=5; OB=12; OC =13
- - 25 144 169
Z+7,+7,=0 > —+—-—

z, 1, 1,+1,

=0 <2520 +1447} =0 7, = J_r%iz1 ................... 2 puncte

arg%:%: z(AOBz% — = OA_LOB=>AB? =0A> +OB? =25+144=169 = AB=13.0 este

2 2y pe2
centrul de greutate al AABC = OA® =gma2 =g- 2(AB” + A4C )-BC S s 2 puncte

< 958=2BC* - AC’(2). ........ 2 puncte

© 113=BC? —2AC*(1). 087 = 4. 2(AB”+ BCT) — AC”
0B =< :
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Din (1) si (2)= AC2=7—;2$iBC2=%:> AC = /132 §i BC = % ............ I punct

Problema 3. Rezolvati in multimea numerelor naturale ecuatia
(N+1)(n? +1)(n° +1) = (n? +%+1)3.
Prof.George-Florin Serban, Braila

Solutie: (n+1)(n*+1)(n* +1) = (n+1)*(n* +1)(n° —n+1), (n+1)?,(n*+1),(n* —n+1)>0,....1p.
Aplicdm inegalitatea mediilor,
(n+1)?+(M*+D)+(n*-n+1) 3n’+n+3

3 3
(N+)(N* +D(n*+1) < (n? +g+1)3, egalitate are loc pentru, (n+1)* =n*+1=n*—-n+1, deci

n=0eN, S ={0},....3p.

Y(n+12(* +1)(n? —n+1) < ,...3p. rezulta

Problema4. Rezolvati in (0, +w0) ecuatia:

n(ntl)x
X224 (2n+)X"™ — (n+1)*x* — (n+1)x+n(n+1) =log*"*",unde n>2,neN.
Prof.George-Florin Serban, Braila

2n+2

Solutie: X*™2 +2nx"" + X" —(N+1)*x* —(N+1)x+n°+n= Iog(“”’X Iog(X R 1p
Iog(X S (XM 4 0)? + (XM ) = Iog("+1)x+ (N+1)>x* + (n+1)x,
f(x”*1+n) e (A1 TR 1p
unde f :(0,0) >R, f(y)= 1 log’+ y* +y, este strict crescitoare deci este injectiva,.......... 2p
n

rezultd X" +n = (n+1)x. Aplicim inegalitatea mediilor,

n+l _ yh+l n+l n+l,n+l
X" +n=x +1+1+1n+...+12(n+1)n+z/ 111 Al=(+D" Y™ = (N+ DX 1p

X" +n>(n+1)x, (V)x >0, egalitate are loc pentru X=1€(0,0), S={Gccrvevrirrrrrrennn. 2p.
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