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Olimpiada Nationala de Matematica - Etapa locala
Clasaa Xl —-a
VARIANTA 1

BAREM ORIENTATIV de CORECTARE si NOTARE:

1. Consideram matricele X, Y e M, (C), X=A+i-BsiY=A-i-B.................... 2p
Rezulticd X-Y =AZ+B2+i-(B-A-AB)=(a -i) (AB-B-A) . ...coooovviiiiiiaaann., 1p
Deci det(X-Y) = (a -1)" det( A-B - BrA) oo 1p
CumAB eM,(R), rezulta ca det(A-B-B-A) € R, iar

det (X-Y) = det (X) - det(Y) = det(X) -det(X) = |det(X)]? €R..ovvvvvvveeeeeeeeeiiie 2p

Prinurmare , (@ —1)" € R cvvvvveeiiieeeeiei e 1P
2.
. J:rt(::H.:c}_l‘J'I ]

a) lim,._,, R n(a + x) = lna (2p)

b)

x—a=y ==lim,_,

(a+b+y) Y —(a+b)? Elp) _

w

(a+b+y) %Y —(a+b+y) *+(a+b+y)%—(a+b)?

lim, o - 2p) =
a Y\

(a+b+y)e(@rr+yy -0 @roe((ivgdy) -1) 1
im + lim > - (1p) -
¥—=0 v y=0 b, a+b =

at+b
=(a+b)®-ln(at+b)+a-(at+b)®Hip)

3. Folosim egalitatea cos(x—2kz)=c0sX,VX€ R, VK€ Z ...cc.cvvvvvvriirriiriinriiinie, 1 punct
Punand2k =n(n+1) ,neN si x=nzn*+3n° +an+b , obtinem:..............cco..... 1 punct
a :cos(nrr%/n3+3n2+an+b):cos(n7z3/n3+3n2+an+b—n(n+1)7r):
:cos(nﬂ(iln3+3n2+an+b—n—1)): ..................................................................... 1 punct

n3+3n2+an+b—(n+1)3
=cos| nrz- - - =
\/(n3+3n2+an+b) +(n+1)¥n*+3n* +an+b +(n+1)
a-3)n+b
=Cos| Nz - - ( ) R —— 2puncte
\/(n3+3n2+an+b) +(n+2)Yn® +3n* +an+b +(n+1)°
Rezultd ¢ lima, =cos£(a—3) .................................................................................... 2puncte

n—o
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4. Cum x>0, presupunand ca xj,x3,..,%,>0 obtinem ca In(xysq)=x3 + x5 + - + x,>0, deci

Din xy + x5 + =+ + x,=In(x ,14),(Vn € % n = 2)
X+ X+ -+ x,=Inx,),(Vn € N5 n = 2)

= 0<x, =In ("x—) (Vn € N*%,n = 2) =(X, )2 €5te —— 1p = (x,)
1}
ns2are limita Tn B = (x,)ns1 are mita TN B oo 1p

Presupunem ca lim,, . x,=x € R} . Atunci trecand la limita in egalitatea:
In (2£)=x, (vn € N*,n = 2) (+) obtinem ca In1=x, adica

En

¥ = 0. Contradictie! =2 LM, o Ey = FH00.m i uuiiuiiiiiiiititrerere e e e bbb aebebabab e bebebebsbessbsbesesessasssbnnee 1p

i

1
Mai mult, din () avem Zti=e*n (vn € N*,n = 2) 5i (L) =g (vn € N*n = 2), de unde
Xn Xn

1Ir
. X+a .I'Xn_
1im e | —— ) S i et eee et e e e ——ttee et e e e e ———reteeetaaia———tteeeeeaaa e ———— 2p
Xn
Nota:

Orice alta solutie corecta se puncteaza corespunzator.
Se acorda numai punctaje intregi.
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