SI. Rezolvati ecuatia ~ X° =[

SII.

Olimpiada Nationala de Matematica

Etapa locala- clasa a XI-a

13 14

X € M.(R).
14 13} € M,(R)

(S. Romascu)
Barem de rezolvare:

. 13 14 3 a b
Fie 4= 4 13 N =A== XA=4X = X =

\ a’+3ab®> =13
X' =4= \ -
b>+3ab=14

{(a +b) =27

,a,be R3—impar =< e 2p
(a=by =1 {

=1,h=2=X= b2 1
a=1b= =y p
Fie AEMz(R) astfelincﬁtdet(A+]2):3 si det(4—1,)=1

Calculati suma S = det(A4—21,)+det(4’ + 64> +8A4)+det(4” +2A4+21,).
(prelucrare dupa SL.23.264)

Barem de rezolvare:

Fie t =Trd,d =det A, f(x)=det(4+xI,) -

Avem f(x)=x"+tx+d,VxeC.

{f(l):?’ =t=d=1= f(x)=x"+x+1,VxeC..... lp
f-D=1
det(A—-21,)= f(-2)=3..ccccuen. Ip

A +6A4° +84=A(A+21)(A+41,) = det(4’ +6A4° +8A4) =
= F(2) S B) = 14T oo 2p



A +2A4+21,=A-1,+2A4+21, :3(A+%[2):>
:>det(A2+2A+212)=9ij=13 ................................... 2p
S=3+1474+13=163....cccceeeienn.... 1p
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n

1 9
SIII. Fie sirul (an )neN definit prin g, =-2si a,,, = E(an + —) ,VneN,

a) Demonstrati ca sirul (an )neN este convergent.

b) Calculati .lim,_ 1/|a, + 3|

Barem de rezolvare:

a)
a+9
a,, = ; ,Vnz0sia,<0=a,<0,VneN...... lp
a}’l
2
P S ) S I 1p
2a,
a, —a,= (a"+32)(3_a") >0,Vn>1=(a,),ys-ha, <-3,Yn>1...... 2p
an
(a,),.,CONnVergent............c....... lp
b)
a’=9
a —>a= = a=-3in. Ip
a<0
: . +3 . +3
11m"an+3:11ma”L:hma” =0 lp

n—w n—>o0 an+3 n—wo g



SIV. Fie sirul (xn )neN definit prin X, € Rsi X, =X + a’ ,Vn >1lunde ae(0,1)

este fixat. _
a .nn

X

Demonstrati ¢ |1 ntl

n

Barem de rezolvare:
— xl’l
X, —x =a">0=(x,),.s./.
Presupunem sirul (xn)n>1 marginit superior —> X —>Xe R = a”* = (0 contradictie

si sirul ( X, )n21 este strict crescator si nemarginit superior => X —>00 ............... 2p
X a" x
wl—]+—=2 Sla™ - Inn—>oo........... 1p
xn n xn
. n+l n ,a*)‘n dnn
a .Inn . s " Fn | Inn
_ il X im
lim| Zot — lim| | 142 "% | —
n—»aoo xn n—o0 xn
n
In| 1+ 1 . . .
. Inn . In(n+1)—Inn . n .a™ oa i —a
lim—— =lim =lm——=lm——=lm— =
X—»00 xn n—»o0 xn+1 — xn n—»0 n-a n n—»0 n n—o0
X, —X X, —X
. a n n+l _1 . n n+l _1
=llm——=lm—————=—Inda.cceeeee 2p
e axn e xn+1 - xn
Limita cerutd este @ ™" = — ... .ioioieieeeeeeee et 1p

a



