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Olimpiada Nationald de Matematica
Etapa Locala
ClasaaXI-a
BAREM DE EVALUARE SI DE NOTARE

~

Nu se acorda puncte din oficiu.
Pentru orice solutie corecta, diferita de cea din barem, se acorda punctajul corespunzator.
3. Fiecare exercitiu este punctat de la 0 la 7.

N

I.
Xp=(x1 + 23+ +x,) =g +x+ -+ x,_1)=In(xp511) — N O) e (2p)
In(e*n) + In(x,) = In(x,4q) deciln(x,y1) =In(€*-x,) e (1p)
Obtinem x, ., = e*n-x, % =e*n decisirul (x;) este crescator .............co..... (1p)
Ail{;lo(x") = 4o00.. e (1p)
o L i
lim (&) =lim (e*)*n =e. (2p)
n—oo Xn n—oo
2.
0 1 1 0 1 1 0 0 2
A2=A-A=<0 0 2)-(0 0 2)=<0 0 0). .......................... (Ip)
0 0 0 0 0 O 0 0 O
0 0 2 0 1 1 0 0 O
A3=4%2-A4=(0 o0 o)-(o 0o 2]=[o 0o 0]=0;.
0 0 O 0 0 O 0 0 O
Rezultda ca A™ = Oz, pentruoricen =3. L (1p)
2A + 3A% + 443 + -+ 2025A4%0%% = 24 + 3A% =
0 1 1 0 0 2 0 2 8
2-(0 0 2>+3-<0 0 0>=<0 0 4). .......................... (1p)
0 0 O 0 0 0 0 0 O
I3+ A" =C"™ + CLI" YA+ C2IL"2A% + .+ CRA™ e, 2p)
Din A™ = 05, pentru orice n > 3 rezulta (I3 + A)™ = COI™ + CLI;" YA+ C2I,724%... (1p)
n(n-1) 1 n n?
Se obtine (I3 + A)" =13 + nA + TAZ =10 1 2n) oo, (1p)
0 0 1
3. a)
. (1—cosx) . 2sin?() 1 1
x1=§(1_r)r(1) = =)l(_r)r(1) X22=2-Z—5. .......................... (1p)
_ 1. (1-cosx-cos?2x) _ . [1—cosx(1-sin?2x)] _ .. (1-cosx)+cosx-sin?2x _ . cosx-sin?2x
L

Obfinemx, =>+4=> . (2p)
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b)
%, = lim (1—cosx-coszix-...-cOSnnx) — lim [1—cosx-c0522x-....-cosn_:(n—1)x-(1+cos”nx—1)] ’
x—0 X x-0 X
%, = lim (1—cosx-cosz2x-...-cos"‘l(n—l)x)+cos;c-cosz2x-...-cos"_1(n—1)x-(1—cos"nx) “““““““““““““ (1p)
x—0 X
Obtinem x,, = x,,_1 + lin% Cosx'coszzx.""Cosn;(n_1)x.(1_cosnnx) = e (1p)
X—
Xy + lim cosx-cos?2x-...cos™ 1 (n-1)x-(1—cos (nx)z)(1+cos(nx)+cosz(nx)+---+cos”_1(nx)) - (1p)
x—0 x
- 2sin2@n n\ 2 n3
Xp-1+ }Cl_r)r(l)x—zz =Xp_q1+2- (E) TM=Xpog
. 3 13 23 3 2, 1 2
Obtinem x,, = x,_1 + T; s ;r ot (7: o (1p)
4,
Presupunem ci matricea A este inversabili si fie A~! inversa matricei A.
Din A-B — B-A = A obtinem prin inmultire la stanga si la dreapta
A1-A-B—A1-B-A=4"1-4
AB-A'—B-A-A1=4-4"Y e, 3p)

Rezulti B—A"1-B-A=1;
A-B+-A"'— B =I5, prin adunare se obtine A- B-A™'—A"1-B-A=2I; ....... (1p)
Rezultd Tr(A-B-A™1-A"1-B-A) =Tr(2L). (1p)
Rezulta Tr(A-B-A™Y) —Tr(A™*-B-A)=6 . (1p)
Dinpropr.Tr(A-B-A"1) = Tr(A™1- B - A) obtinem 0=6 , deci presupunerea este falsi

Matricea A nu este inversabila. (1p)



