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CLASA a X -a

SOLUTII S| BAREME:

Problema 1: Rezolvatiin multimeanumerelorrealeecuatia:
4*+15* =10"+9*

Selectata de prof. Sabou Manuela, A.P.1. Zalau

Solutie: Ecuatia se poatescrie sub forma:

5@ -29) -3 -2 +2)=0= (3 -2)5" -3 =2")=0..ccceriiierien 3p
Rezolvareaecuatien :3%-2% =0 .......ccooiiiiiiiiiie e 1p
Rezolvareaecuatien :5X =3 +2% ... i 3p

Problema 2:  Rezolvati sistemul:
32x+l+32y+l+322+1 — 81
log, (2x+1)+log, (2y +1)+log, (2z+1) = 3

Selectata de prof. Lucaciu Simona, C.N.S. Zalau

Solutie: Conditii de existenta:

2X+1>0, 2y+1>0, 2z+1>0 = x,y,z>—% .......................... 1p
Din a 2-a ecuatie a sistemuluiobtinem: (2x+1)(2y+1)(2z+1) =27 ................. 1p

Folosindinegalitateamediiloravem:

3P0l gy | gl > g3f3ecd gyl g _ gyt 2p
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(2x+1)+(2y+1)+(22+1

(2x0)+(2y+1)+(22+1) 3 3
Dar, 3-3 3 > 3. gY@ @) 3 g% _3.38 81 ... 2p

Egalitatea are locdacasinumaidaca:

2X+1=2y+1=27+1 = x=y=7 = 3.3%" =81 =
= 3N =27 = 2x+1=3 = x =1
Solutiasistemuluieste: X =1, Yy =1, Z=1......ciiiiiiiiiiiiiiiiiiien.. 1p

Problema3:  Afixele z,,z,,z, ale varfurilor triunghiului AA,A, verifica conditiile:
Dlz| = |z| = [z| = &

Dz +2,[ + |z, +z) + |z+2] = 3.
Aratati ca triunghiul A A, A, este echilateral.

Selectata de prof. Lucaciu Simona, C.N.S. Zalau

Solutie: Alegemsistemul de axe xOy astfelincatcentrulcerculuicircumscris AA A, A, sé fie reperul
O

Avem:|z, +7,[ + |z, +2| + |z +z| =
= (zl+22)(z_1+z_2)+(22+23)(z_2+z_3)+(z3+21)(z_3+z_1) .......................... 1p

- 2 - - 2 - - - 2 - - - -
Rezultd:3 = |z| +2,2,+ 2,2, +|7,| + 2,2, + 2,2, + 2,2, +|2,| + 2,2, + 2,2, + 2,2, + 2,2, ... 1p

3 =342 (3+2,+25)+ 2, (242, +2,)+ 2, (Z+ 2+ Z5) oo 1p
:>(zl+zz+zs)(zl+22+zs):O:>|zl+zz+23|2=0 ............................... 1p
S LA+ Zy = O 1p

Din relatialui Sylvester avem: z,, = z,+7, +Z,,
unde H esteortocentrul AAAA;, deci z,, = 0 ..o 1p

Rezulta O = H, adicd centrul cercului circumscris coincide cu ortocentrul AA A, A, |

prinurmare AAA,A, este echilateral..............coooiiiiiiiiiiiiiii 1p
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Problema4:  Fie a, b,c numere reale strict pozitive cu abc = a + b + ¢ + 2. Aratati ca:

Vaz+3p2+¥cZ _ 1 1 1
f2%+%+3—ﬁ. (G.M.)

Selectata de prof. Alexuran Klara, A.P.l. Zalau

Solutie:
Deocarece a,b,c >0=>a+b+c=>3Vabc=>abc=a+b+c+2=>3Vabc+2.n.... 1p
Notim Vabc =t = t3 >3t 42 (t+ 12t —2) S 0 S t = 2o, 3p

1 3/ab+3/bc+¥ac < 3/ab+3/bc+¥ac < YVaz+ 32+ 3/c2
3/c 3/abc - 2 - 2 '

Atunci % + % +

unde am aplicat xy + yz + zx < x2 + Y2 + 2%, VX,9,Z € Ruevoereveeereceeeeeeeee e, 3p
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