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SUBIECTUL I

1. X =y y?+7y-8=0,y,=-8,y, =1(1pct); x* =—8..x e{-2,1+i~/3}(2pct);

B3

1 .
x}=1.xefl,-=+i—}(2pct
ef 715 }(2pct)

2. n*<n®’+n<n®+2n+1(2pct); n<+y/n?®+n <n+1(2pct); an +n}= n (1pct)

3. 1+3+5+...+(2n—1) = n?;inductie:verificare (1pct); demonstratie (2pct);

J1+3+5+..+(2n-1) =ne N (2pct).

4. O, centrul paralelogramului = MA+MC = 2MO (2pct); MB + MD = 2MO (2pct);
finalizare (1pct).

5. Tabel de variatie(1pct); scriere A (2pct); scriere B (2pct)

6. Conditie N> 2(0,5pct); Cf = @ (1pct); Af =n(n—-1) (1pct); N> —n—20=0si

rezolvarea ecuatiei (2pct); solutie n=5 (0,5pct).

SUBIECTUL I
0 01
1. a)B*=|1 0 O |(2pct); B*= I, (3pct)
010

b) SOLUTIA | B®=1,=BB’=B°B=1,=B™ =B*(5pct)
SOLUTIA Il det(B) =1(1pct); B'(1pct); B (2pct); B~ (1pct)

at+b+c b c
c) A=|a+b+c a b |(1pct); det(A) = (a+b+c)(@®+b*+c?—ab—bc—ca) (2pct);
at+b+c ¢ a



(a+b+c)det(A)=(a+b+c)’ %[(a—b)2 +(b—c)® +(c—a)®] > 0 (egalitatea 1pct,

inegalitatea 2pct).

+X,+X+X, =6
e TR (2pet);
XX, + X X5 +... %X, =13

X2+ X+ X+ Xe = (X 4 X, + X+ X, )2 = 2(X X, + X, X, +...X;X, ) (2pct); finalizare =10 (1pct);
b) SOLUTIA |

f(-1)=0

£(2)=0 (1pct); —a+b=-20; 2a+b=-20(3pct); a=0,b=-20(1pct)

SOLUTIA I

(X+1D)(x—2) = x> —x—2(1pct); efectuarea impirtirii (2pct); restul=polinom nul, scrierea

sistemului (1pct); rezolvarea sistemului a=0,b=-20 (1pct).
c) X, = X,, X, = X, deci primele dou relatii Viete devin X, + X, =3, X +4X X, + X; =13 (1pct);

X =1,X, =2(2pct); f(1) =0, f(2)=0(0,5pct); scrierea si rezolvarea sistemului,
a=-12,b=4(1,5pct).

SUBIECTUL 111

. a) f(X)=ne™+3x*—2x+1 (2pct); IirTgL)_lz f (0) =n+1(3pct)
X—> X

. 1, 2
b) f (x)=ne™ +3(x —5)2 + 3 >0,VX € R, fstrict crescitoare deci injectiva (2pct);

lim f(x) =—oo(1pct); lim f(X)=-+oo(1pct), f continui (are proprietatea lui Darboux), deci
X—>—00 X—>-+00

f (R) =R deci este surjectiva (1pct).

. 1
c) Derivata a doua este f (X)=n’e™ +6X— 2 (2pct); de exemplu, pt. 6x—2>0= (§,+oo)

este un interval pe care functia este convexa (3pct).

a) I, =

j _ 12x+3 3 1} 2X+3 dx  (2pct)
X +3x+2 29 x? P

x? +3x+2 +3x+2 2-([(x+1)(x+2)

0



1 37 1 3¢ 1 9
==In(x* +3x+2) [y —= | ——dx+~= [ =——dx (2pct)=In = (1pct).
2 )k 2;[1+x 2£2+x (Zpet)=ng (et
1 n+2 1 n+l 1 2Xn
b) I ,+3l ,+21 = X+ X+| 5———dx (1pct
P ae + 3+ 2l !x2+3x+2 £x2+3x+2 £x2+3x+2 (tpet
1 n+1 n
I TS 2x dx (2pet) =dex (pct) . 1 (1pct)
s X +3X+2 0 +3X+2 =jx dx=——
0 n+1
1
nl, = X =| nx ———dx_ X x———dx1t
o nl, sz+3X+2 j " >) j()(+1 — )X (1pet
ma, 1 1 1
e j [ — 7l
X+1 Xx+2 5 (x+1)° (x+2)
11 ¢ X X"
—____I[ ~— ~]dx (1,5pct)
2 3 ¢ (x+D)° (x+2)
n 1 n
OSX”Sl:OSX—ZSX”:OSI X S Ox < ! cu teorema “cleste”
(x+1) 5 (x+1) n+1
1 n
lim dx =0 (2pct) Analog IImJ- > dX =0 deci Iimnlnzl—l 1(05pct)
n—»ooo(x+]_) n—o X+2) n—o 2 3 6
ALTFEL
xe[0,=x"<x" =1, <I, (1pct)
—=1,+3l,,+21 <1 +3l,+2] =6l deci =1 > (2pct)
n+1 6(n+1)
1 .
—=1 43l ,+2l ,>1 +3l +21 =6l deci =1, < (1pct)
n-1 6(n—-1)

Cu teorema “cleste” rezulta cerinta (1pct).

Emil Patrascoiu



