INSPECTORATUL SCOLAR JUDETEAN SIBIU

OLIMPIADA DE MATEMATICA
FAZA LOCALA, 27.02.2016
Clasa a X-a

3sinxsinysinz
sinXx+siny+sinz
logg;,, t+logg,, t+logg,,t=6.

1. (7p) Se considera numarul real t = , XY, Z€ (0, %) Demonstrati ca

Doriana Dorca

2. (7p) Rezolvati in multimea numerelor reale ecuatia: 10g; (X6 + X4) =log; x-10g5 810.

Petru Vlad

3. (7p) Numerele complexe zy si z, verificd relatiile |z7|=|z,| si 3|z +2,|>[57+7,].
Demonstrati cd z) = z,.
GM6-7-8/2015

4. (7p) Determinati functiile injective f :{1,2,...,n} —>{1,2,...,n}, stiind ca

f@_t@_ _fh)

1 2 n

*kk

Noti: Toate subiectele sunt obligatorii.
Timp efectiv de lucru: 3 ore.



Barem de corectare OLM 2016 Clasa a X-a

1
1. — _3 Y ! =(SINXSINYSINZ) 3 ..o, (2p)
sinx+siny+sinz §/sin xsinysinz
2
E<(SINXSINYSINZ)3 1ocviieiiec s (1p)
Folosind monotonia functiei logaritmice de baza subunitara si proprietatile logaritmilor
avem logg, t > g logginx (Sinxsinysinz)= %(1+ l0gginx Sin Y +10gg;, 4 SinZ) si analoagele..............
(2p)
10gjn SIN y+|ogsinysinx2Z,VX,ye(O,%j .......................................................................... (1p)
Prin insumare loggn y t +100gin y t +10ggjn , t > %(3+ ) =6 o, (1p)
2. Pentru x>0 avem log; x*(X* +1) =10g; X-10g5 (3" -10) .ovvvvvvivvvvssiivvvnsssvsnsssisien (1p)
4log, x+log, (X* +1) = 4log, x+log; x-10g, 10, log, (X* +1) = logs X-10g;10 w.....vv.cc (1p)
Daci log; x =a, atunci x=3" si ccuatia devinelog, (3** +1) =log,10% ................... (3p)
a A (9Y (LY o
9" +1=10%| — | +|—| =1l cusolutiaunicA 1 =X=3 .......cceiitiiiiiiririiiinnnns. (2p)
10 10
3. Daca z, =0 atunci |z|=0=>2 =0 si verifica 3|z +z,| >[5z, + z,|, deci zy =2, =0 ....... (1p)
Daca z, =0, prin impartirea relatiilor cu |z,| se obtine Al si 3i+4 > 5ﬂ+J.‘ ...... (1p)
2 22 22
Pentru 2 =z avem |z2] =1, [82+3 =[5z +1 ..ot (1P)
23
Prin ridicare la patrat se obtine(3z+3)(3Z +3)>(52+1)(57+1) ..oocvvivviiiniiiniiiin. (1p)
Folosind faptul ca |z| =1avem:18+9z+97 > 26+52+5Z SaU 2+Z2>2 ...............cccceeenees (1P)
Dacd z=a+bhi, a,beR, relatiadevine a>1 ...........cccoiiiiiiiiiiiii (1p)
Cum |z|=1=a” +b*=1,deunde a=1si b=0,deCi 2=1=2 =2, ..cccvvrerrrrrearnnrrnnn, (1p)
4. Din f injectivé se obtine ca {1,2,...,n}={f (1), f(2),..., f ()} ..o (3P)
f(1) f(2 f(n) f(1)+f(2)+...+f(n
1O _f@)_ _fO)_f@r @ f) . p)

1 2 n 1+2+...+n
Rezultaca f(n)=n pentruorice Ne N™ ... (2p)



