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Olimpiada de Matematica — Etapa Locala
Maramures — 18 februarie 2023
Clasaa X-a

Barem de corectare

1. Demonstrati ci 3/7 —av2 + 3/7 +a+/2 =2 daci si numai dacd a e {-5,5}.
Solutie: Fie x= i/7 —aV2 +i/7 + av2 . Avem:

x3:7—aﬁ+7+aﬁ+3§/(7—aﬁ)(7+aﬁ)-x .................................... (2p)
X249 2207 X—T4=0 ot (1p)
“= X=2=>R49-2a" =—1=>a=35 .. ..ot (1p)
et a=35= X3 43X=14=0 . (1p)
(x—2)(x2+2x+7):0:>x:2 ................................................ (2p)
2. Fie a,b,ce(L,») six,y,z € R astfel incat x=1log,. a, y=Ilog,b,z=log,c.
1 11
Aratati cd —+—+—26.
X Yy z
.1
Solutie: —=10g,b+1009,C ..o (2p)
X
109, D+100,@2>2 Lo (2p)
1+1+1 =(log, b+log, a)+(log, c+log,a)+(log b+log,c)>6 .......... (3p)
X Yy z
3. Fie functia g: (0,0) — (0,0) care verifica relatia
V@) + g(x) = x?, (V)x € [0, +00),
a) Aritati ci functia f :[O, ) — [0,00), f (X) —JX + X este bijectiva.
b) Aratati ca functia g este bijectiva;
¢) Calculati g~ (1).
Solutie:
a) f strict crescatoare ca suma a doua functii strict crescatoare = f injectiva.... (1p)
f este surjectiva daca (V)y € [0, +) existd x € [0, +o0) astfel incat f(x) = y;
Vx+x=y=>t?+t—y=0undet =+x; A=1+4y>0=
ti, = TlEVity Vzlﬁy; convine t = V;Hy >0 =exista Xx=t°>0. ... (2p)
b) Functia h: [0, +o) — [0,+), h(x) = x? este bijectivd ..................... (1p)
Relatia /g (x)+g(x)=x* devine f(g(x))=h(X) ...ccccoeiiiiiiiins (1p)

g="T 0N este DIJECtIVA .....oivriieiii e (1p)
c) Fie g(xo):1:ﬁ+1:x§:>x0:\/§20:> g’l(l):\@ .................. (1p)
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4. Consideram numerele complexe z1,z,,Z3, CU |Zl| = |22| = |23| =1siz +2,+2;=0.

Determinati |z, + 2, +2,.

Solutie: (2,12, +2,) =2(2Z,+ 2,234 242,) cveoveveeeeieieeeee e (2p)

1 1 1
22,2,2, Z—+Z—+Z—
1 2

|2,+2,+12,|€{0,2}

) -
|z, +2,+2,| = =2‘zl+22+z3‘=2|zl+zz+z3




