» INSPECTORATUL SCOLAR JUDETEAN BRAILA
DOMENIUL FUNCTIONAL CURRICULUM SI ACTIVITATE EXTRASCOLARA

T IH NA] IONALE

OLIMPIADA NATIONALA DE MATEMATICA
ETAPA LOCALA, 21 FEBRUARIE 2016
CLASA A X-A, SOLUTII SI BAREME ORIENTATIVE

1. Rezolvati in multimea numerelor reale ecuatia log, (x+1)+log, (x+2)=2-log, (x+3).

Nicolae Stanica, Braila

Solutie.
x+1
log, (x+1)+log, (x+2)—log, (x+3)=0< log, (x+2)+log, (x+3j =0, 1p
. Xx+1
Fie f:(-L+0) >R, f(x)= Iog3(x+2)+logz( 3) ......................................... 2p
X+

Functia feste strict crescatoare = f INjectiva............cooviiiiiiiiiiiiii e, 2p
f injectiva si f (1) =0= 1 este solutia unicd a ecuatieidate....................coeeiniiinnn.n. 2p

2. Demonstrati ca «/10X -4 +«/6X —4* <152, pentru orice numar real X pozitiv.
Costel Cerchez, Braila
Solutie.

\/zx (5*-2")+ \/2X ) <355, (¥)x>0

Fie 5 =a>1 3 =b>1 2 =c>1=a>¢,b>C, C>1 oo, 2p

Inegalitatea devine \/c-(a—c)+\/c-(b—c) SNAD Ip

Prin ridicare la pitrat se obtine: a-c+b-c—2-¢?+2-c- (a—-c)-(b—c)<a-b
2c- (a—c)-(b—c)s(a—c)o(b—c)+02<:>

c4—202-(a—c)-(b—c)+(a—c)2-(b—c)2 20(:)[02—(61—c)-(b—c)J2 >0

Obs. Inegalitatea se obtine si direct prin ridicare la patrat.
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3. In sistemul ortogonal de axe xOy se considera triunghiul ABC cu

A(z,), B(2), C(2;)€C(O,R) astfel incat E—A+§—B+§—C+1= 0. Demonstrati ¢ triunghiul
B C A

ABC este dreptunghic.
Gheorghe Alexe, Brdaila

Solutie.
AVEM ZpZpA =28 28 =20 20 = R% cooooeeeeeeeeeeeeoeeeseseeseesseeeee e seeesssssse s 1p
— R — R* — R* R? R? R?
In=—,lg=—,c=—>= + + F1=0 oo 1p
Zp B Zc  Ipnlg Igic Ic-ia
R2-(ZA+ 28 +20)+ZA 2820 =0 (1) cvoeorieeiee oo 1p
. . e e v . A LB ZB'ZC ZC Zp
Prin conjugarea relatiei din ipoteza obtinem: 5 5 3 +1=0 ...l Ip
R R R
zA-zB+zB-zC+zc-zA+R2:0(2) ............................................................... 1p
Eliminand R? intre relatiile (1) si (2) obtinem:
—(ZA+ZB+Zc)'(ZA'ZB+ZB'ZC +ZC'ZA)+ZA'ZB'ZC =0=
ZA'ZB'(ZA+ZB)+ZB'ZC'(ZB+Zc)+ZA‘ZC'(ZA+Zc)+2'ZA'ZB'ZC =0=
(ZA+ZB)'(ZB+Zc)'(ZA+Zc)=0:> ............................................................... 1p
1) zp+12g =0=> 75 =—zp = [ AB]diametru = m(<ACB) =90’
2) 2z +2c =0= zc =—2zg =[BC]diametru = m(<«BAC)=90".............ccceeerrrinnnne. 1p

3) zc +2p =0= 75 =—7c =[AC]diametru = m(<ABC)=90"

4. Aratati ca 3)2(+4¥+3>2,+422+3§+4§ sz[1+l+lj pentru orice X, y,Z€(0,+OO).
X“+y°S oy +z° z°+x° 2 y Z

George Florin Serban, G.M.

Solutie.
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1

0<(a-b)’ < 2ab<a’+h’ < PP 2
(3-b) a’+b*  2ab P
By Y et 1p
X“+y 2%y 2Ly X

3y+4z<3y+4z 1/3 4

2, 2 Y v P OO OO RO RORR 1p
y 41z 2yz 2z y

3z+4x _3z+4x 1(3 4)

5 < g K sl (TP TP PO T PP PP R TPPPP PR 1p
Z°+X 27X 2\ x z
Prin adunarea celor trei inegalitati obtinem:

3§+4g+3g+4§+3§+4§SZ(1+1+£] ....................................................................... 2
X“+y® oy +z° 72°+x° 2\ {x vy z
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