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1. (3p) a) Rezolvati in multimea numerelor naturale ecuatia:
XyZ—Xy—XZ—YZ+X+Yy+2=2014.
(4p) b) Demonstrati ca exista a, b, ¢, d numere naturale nenule si distincte, astfel ca
2013=a’ —b*—-c*+d°.

Petru Vlad
2. (7p) Pentru a>0si b > 0 notam G(a, b) = \/a_b, H (a, b) = az;ak:).Arétat;i ca:
+
G(a,H(a,b))< H(a,G(a,b))
GMB2012

3. (7p) Consideram in spatiu punctele A B,C,D si M,N mijloacele segmentelor [AB],
respectiv [CD]. Demonstrati ci, daci MN :@, atunci punctele A, B,C,D sunt

coplanare.
**k*

4. Se considera trapezul dreptunghic ABCD, avand m(<):A) = m(<):D) =90°,m(<):B) =60°.

In punctul O, intersectia diagonalelor, se ridicd perpendiculara OM pe planul trapezului.

Daca OM = @ AB =2DC,DC =5, calculati:
(4p) a) distanta de la punctul M la latura (BC).
(3p) b) distanta de la punctul O la planul (MCB).

Gheorghe Floarea

Nota: Toate subiectele sunt obligatorii.
Timp efectiv de lucru: 3 ore.
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1.8) XyZ =Xy —YZ—XZ+Y+X+Z=1=2013 .ot (1p)
Grupand termenii convenabil rezulta: (X —1)(y —1)(2 —1) =2013=3-11-61.................. (1p)
Solutii sunt toate permutarile tripletelor

(2,2,2014),(2,4,672),(2,12,184),(2,62,34),(4,12,62) .c.c...oeeeeevvieeeeeeeeeeen . (1P)

b) 2013=3-11-61=(2*~1)(36=25)(36+25) =.........ccccoerrrrirriccceee, (2p)

(2°—1)(36°—25°) =72° =507 =367 +257 .........ooiiieee e (1p)
5 A=T72,0=50,C=36,d =25 .....crerrreeeeeeerrecerseeereeeeeeeeeereeeeeee e eiee e (1P)

2. 6(a, H(ab))= a\/asz, Has@b)= 2 2p)

Ja++/b
a\/%< 2av/b 1 J2
< = T (2p)
Ja+b Ja++vb " Ja+b Ja++b
Ja++b <. 2(a+b)=a+b+2J/ab<2(@+b)=a+b-2Jab>0...................... (2p)

(\E—\/@)Z20:>G(a,H(a,b))sH(a,G(a,b)) .............................................. (1p)

3. Fie E mijlocul segmentului (AC)........oiiriiiiiiii e e e (1p)
R BC AD

In ME:T NE_T(hnu mijlocii in triunghiuri)...........coooeeeieeiiiniieieeeeeen .. (1P)
ME + NE = BZC AZD VN oo (2P)
= M, E, N coliniare.. crerreereenree s e rrenin s eneenneeeenn . (1P)
Din ME|BC,EN ||AD avem BC||AD deci A B,C,D coliniare .........cc.ccccceuveovuune.....(2P)

4.a) AABC este echilateral.............cccooevivieviiiiiieiiece e (AP)

ADOC~ABOA = oc_% et (1P)

OPl

ACAT (AT LBC),OP LBC= 3’ AT = 5\/_:>OP—¥ ......................... (1p)
AMOP dreptunghic= MP =10.. i (2P)
b) Perpendiculara din O pe MC (1n AMOP) este dlstan‘;a cautata ............................. (2p)
0s = MO-OP _ s _ 5J6— SO SO PRRRRRRURRRRRRRN (1's)

MP



