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Clasa a Xl -a
Barem de corectare si notare

Problema 1.

2 1 1
Fie matriccaA € M3{R},A=(1 2 1
1 1 2

a). Aritati ci A2 — 54 + 413 = 0;.
b). Calculati A" ,n € N, n > 2.

Solutie:

2 1 1\ /2
a).A2=<1 2 1)(1
1 1 2/\1

6

5

5

_ N R
~_—

Il
-~
Ul U1 O
_= N = Ul ON Ul
o U1 Ul
S~ —

[N

o

b). Din a). avem cd A% = 54 — 4I;. Considerdm doud siruri (ay,)ns1; (byn)ns1 astfel incat
A" =a,A+byl; cua; =1;a, =58ib; =0; by = =4 cevv e e e e e 1D
AL = (@, A + byly) - A = anA? + byA = an(5A — 415) + byA = (5a, + by)A — 4ayls

Ap+1 = 5an + by

7 £ R |
bp+1 = —4a, P

Dar A" =a, A+ by l; = {

an4+q1 = 5a, — 4a,_, are ecuatia caracteristicir? —5r +4 =0,A=25—-16 =91, = 1si
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cuma, = ar{* + br}',avema, =a+b-4"din a; =1sia, = 5—>a=—§§lb=§
Deciay =2 by = — 24" =D ,n2 124" =242 = Dl 2
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Problema 2.

Se considera determinantul

a—b-c 2a 2a
D(a,b,c) = 2b b—c—a 2b ,
2c 2c c—a-—>»

unde a, b, c sunt numere reale.
a) Si se rezolve in multimea numerelor reale ecuatia D(x,1,—2) = 0;

b) Sa se arate ci, dacd a,b,c > 0 si ab + bc + ca < 3abc, atunci

D(a,b,c) = 27.
Solutie:
x+1 2x 2x
a)D(x,1,-2)=| 2 —x +3 2 | s 1p
—4 —4 —x—3
x—1 x-1 x—1 1 1 1
D(x,1,-2)"2*s>k 1 2 _x 43 2 |=(x-1-|2 -x+3 2
-4 -4 —x-3 -4 -4 -x-3
.............................. 1p
1 0 0
D(x,1,—2) Ot GGG (y 1) |2 —x+1 0 [=@—-1)3.... 1p
—4 0 —x+1
(x —1)®> =0 deunde se obtine solufia UNiCa X = 1]  covveceeviieeeess e 1p
a+b+c a+b+c a+b+c
b) D(a, b, c) k2t~ 2b b—c—a 2b =(@a+b+c):
2c 2c c—a-—>b
1 1 1
2b b —c—a 2b —C1+C2—>C2;_—C1+C3—)C3
2C 2C c—a—>»
1 0 0
(a+b+c)-[2b —a—-b-c 0 =(a+b+c)3 1p
2c 0 —a—b—c
Din 3abc = ab + bc + ca > 3Va?b?c? rezultici abc = 1. e, 1p
Dar ‘”:*C > Yabc = 1, deci (a + b + ¢)® > 27. Astfel rezulti ¢i D(a, b, ¢) = 27.  wcevveee., 1p
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1,2, k041
k2+k

Problema 3. Se considera sirul (an), n>2, dat de relatia an=n+ 1 — z
k=1

a) Calculati lim a,,
n—->oo

b) Pentru sirul (bn)n>2 , datde b, = a,” V™ Calculati lim b,
n—->0oo

Solutie:
n-1
kZ+k+1 —1 (k*+k 1 - 1 1
a) an=n+1l _Zk_l e —ntl- £=%(k2+k+k(k+1)) =n+1 _Z;‘l&(l +Z_m)
.......................................................... 2p
an=n+l-n+1-14+2=14+2, Hm ap =1  eeee—— 2p
n n n—oo
n—vn
. . 1 n—vn . 1 n( n )
o) imb,=lim (142 =1m (1+3)" T e 2p
. n—n
Hm b, = et m =€ e 1p

n—-oo
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Problema 4. Tn sistemul ortogonal xOy ,fie punctele A(2,0),B(6,0),C(4,4).
a). Determinati multimea punctelor M din interiorul triunghiului ABC pentru care
Ajacm) = Apemy-

b). Determinati ortocentrul triunghiului ABC.

Solutie:

a) Fie M(x, y) atunci avem Ajscp) = Apem)

201 601
Hlaa1||=2][441
xyl xyl
............................................................................................................................................. 1p
|8 + 4y — 4x — 2y| = |24 + 4y — 4x — 6y| > M apartine dreptei d de ecuatie y = 4
sau dreptei d de eCUALIE X = 4 oo it 1p
d N IntAABC = [CD] unde D(4,0) este mijlocul segmentului[AB].....c.c.cccouvvevueruenn. 1p
d’ N IntAABC = C. Deci multimea punctelor din plan formeaza segmentul [CD]............ 1p
xyl
b). AB:{201| =0y =0
601

— Inaltimea corespunzatoare laturii AB este dreapta verticala de ecuatie x = 4....... 1p

xyl
AC: 1201|=0 >y =2x —4cupantam = 2 :>mh=—§
441
- Inaltimea corespunzatoare laturii AC este dreapta de ecuatie y = — %x + 3. 1p
- Ortocentrul triunghiului ABC este hy N hy = H(4,1) e 1p
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