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1. @)X, X2 ER D AZ Do e e 1p
A=4(-m? —6m+1)
A>0 S M E[=3 = VI0,= 3+ V10 1p
b) (x1 - 1)2 + (xz - 1)2 = (x1 + XZ)Z - 2x1x2 - Z(Xl + XZ) F e, 1p
M+1)2—M?*+4m)+2(m+ 1) +2=5VYM € Ruereeeeeeeeeeerereeeeereane 1p
c)(x; — 12 = 45i (3 — 1)% = 1 (SAUINVELS).ervereeeeeeeeerseeeeeeeeee e ssesseesssess s seessenees 1p
{x1,%23:{3,2}; {3,0}; {—1,2}; {—1,0 o 1p
T E {6, =4, —2,0 ettt et b et b s ettt berans 1p
2. a)
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.............................................................. 1p
X 0 2 X 0 2
f(x) 0 7 4 g(x) 1 7 5
X 0 2
h(x) 0 7 4
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b) Necesitatea.
X =2 R(2) S f(2) D A< 2 et s 1p
x=1=g1)2f(1)=a2=22,deCi@ =2 .o 1p
Suficienta
h(x) < f(x) ©2x < —x*>+4x © x(2 —x) = 0 (Adevérat) ....ccoocoeverrrernnnene. 1p
gx) = f(x) ©®2x+1=>—x*+4x & (x —1)?> > 0 (Adevirat) .....cooee.e.... 1p
C) Avem A < AtrapeZAOV’B’ = 6S|A > AAOV'V= 4, deci A € (4‘,6) .............................. 1p

3. @) 61 =14 2-30,deci 61 afOSTSLEIS c.ccecevrereeseeeerce et s 1p

73 =14 324, decCi 73 @ fOSt SLEIS wouiviiiiciee et 1p
b) Numerele sterse prima data sunt:

142 —=1),n € {1,2,...,49,50} oot e 1p
Numerele sterse a doua oara sunt:
T4 30M = 1), M € {1,2,...,34} ottt e e 1p
Numerele care se repeta:
14+2n—1)=143(M—=1) 2N =1 =3P e 1p
Deci numerele care se repeta sunt:
T4 6D, P E{0,1, .., 10} ettt e et 1p

Suma numerelor ramase
(1+100)-100  (1+99)-50  (1+100)-34 , (1+97)17 _

S= > . . +— = 1666 .o 1p
4. a) Apape =P@ — Q)@ — D)(D — €) = B4AM? ...oovvvvivvereerrivriereiseesssssmssssssssssseses 1p
b)
A
N P
B M D Q C
MN _ BN .NP _ AN
T g = L e seeses s es e set e 1p
WP
56 + E L e e e bttt e she b st e e e s st et e e e e b eae 1p
5
Notdam MN = x sideci NP = %(56 — 5 e e 1p
c) Aunpg = % (56x — 5x?) este maxima pentru x = ? .............................................. 1p

AMNPQ =42 dm2 = 50% din AABC .............................................................................. 1p
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CLASA A X-A
. 3 3 _ 1 _ 10
1. a) Obtinen*n” =log, n +logn3n—3+§—? ..................................... 2p
b) Obtinex*%z logx%+loglx = —logyy —logy X e 1p
y
Obtine % xy=log1y+ logy% = —log, y — log,, x sifinalizare ............ 1p
c) Obtinea* *b —a * b* =log,x b + log, a* —log, b* —logyxa =
1
= (x - ;) (108 @ =108 D) e et e 1p
Obtine cazurile x — % = %sau 108, b =108p Qv 1p
Finalizare: x € {2, —%}, pentrua # b saux € R*, pentru a = b. .......... 1p
2. a) Deoarece f(n) —nf(n—1) =n,rezultd cd f(N) = N wcevvvvevereenrrenns 1p
Obtinef(1)+f(2)+---+f(n)21+2+3+---+n=@ ........... 2p
pe v . k _ n! _ (n+1)' _ k+1
b) Verifica(n+1)-A5 =n+1) = o AT s 1p
c) Etapa de verificare P(1): f(1) = Al —adevaratd ......cccoomrvreerrevnrverssrrnnn. 1p

Presupunem P(n): f(n) = AL + A2 + A2 + --- + A" —adevirata si
demonstram cd P(n + 1): f(n+ 1) = AL  + A2, + A3, + -+ A"T]
este adevarata.

b
fn+1)=Q+n)(1+f()=A+n)A+AL +A45+A45 ++A}) [_]
= A711+1 + A%H—l + A§l+1 + -+ AZi% .............................................................. 2p
3. a) Obtine numarul punctelor de penalizare 2700: 75 = 36 .....ccceeveeerveeeecerenene. 2p

b) Notam cu x — numarul conducatorilor auto fara puncte de penalizare primite,
y —numarul conducatorilor auto cu 2 puncte de penalizare primite,
z —numarul conducatorilor auto cu 5 puncte de penalizare primite.

. (x+y+z=25

Scrle{2y+52=36 ................................................................................................ 1p

Dinx 2 13six+y+Z2=25= Y+ Z S 12 o 1p

Din36 =2y+5z2=36=2(y+2)+32<24+3z=2>4,z—par... 1p

Pentruz =4 = y =8six = 13,iarpentruz=6 =y =3six = 16 ........ 1p

z = 8nuconvine, decinumarul maxim al conducatorilor auto care

auprimit 5 puncte de penalizareeste B. ........cccceeieiveececce e e 1p

4. ConstatamcaPy = 35000, P(2) = 42000 si se cere P(4) cuccevvreevrersrerererenenns 2p

Din P(2) = 42000 = 35000 - 22K, 0btin€22K = 1,2 weooeeoeeeeeeeeee oo 1p
Folosindvalorileaproximative indicate deduce 22% = 1,2 = V2, decik = % ........ 2p

1
ObtineestimareaP(4) = Py - 22 = 35000 - 1,4 = 49000 €UIrO ...cccvevvvereerrrrrrrennne. 2p
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CLASA A XI-A
2 1 1
Lo@) A= {1 1 1] = 1 et st st st s b s r e ene 1p
1 1 2
b) A# 0 = sistem Cramer cu x(a) = AX" ;v(a) = AXy ;z(a) = AXZ ................................. 1p
2 1 1 2 1 1
Ay=12% 1 1|=1-2%A,=|1 2% 1|=-4+3-2%-1,
44 1 2 1 4% 2
2 1 1
A,=1(1 1 29 =4*-29,
1 1 4¢
(x(a),y(a),z(a)) = (1 — 29, —4% +3-2% = 1,4° — 2%), @ € R cccoccvcccccccrrrrren. 3p
c) ya)>1e —494+3:-22-2>04-3-2942<0
Notdm 2% cut = t2 =3t +2 <0 =t € (1,2) cevoervveeeeereeeeeeeeeeeee s sseenees 1p
1<2°<200<a<TE AE (0,1) it ee e 1p
2. a) f'(x)=a(x“_1—1); f'(x)=0=x=1 ................................................................ 1p
f’ continua pe (0,1) si pe (1,40) = f (x) > 0, Vx € (0,1) si
f'(x) < 0,Vx € (1, +00) = f strict crescatoare pe [0,1]si
f strict descrescatoare pe [1, 400) ..o crriieneeiecrcirete et s 3p
b) Dina)= foxx =f(D=1-a=fx)<1—-a, Vx>0
S AT S AX F L = A, VX S 0 ettt et s sttt e sa e 1p
¢) Prin transformari succesive avem:
a’b? <aa+pb = a*b'* <aa+(1-a)b &
(g)a-b < b(a5+ 1—a) s (ﬁ)a <al4 1—a, pentrub > 0.
b = b b) = b
Ultimainegalitate se obtine din b) pentru x = % .......................................................... 2p

Sau: In inegalitatea de la b) punem x = %si obtinem inegalitatea ceruta.

3. a) Considerdm functia f:R = R, f(x) = 4x? — 1 = (d) este tangents la graficul functiei f in
punctul de abscisa x = % = panta dreptei (d) este f’ (%) = tg a, unde aeste unghiul pe
care il face dreapta cu (Ox)
f’(x)=8x$tga=1=>a=% ................................................................................ 2p

. . . PN - 1
b) Ecuatia tangentei la graficul functiei f Tn punctul de abscisa x = geste

Y F (D) = £ ) (2 =D 1o

= (d):y=x—% ............................................................................................................ 1p
dn (0x) = {M (E 0)}, dn(0y) = {N (0, —%)} ..................................................... 1p

AMN Oeste dreptunghic isoscel si are aria egala cu
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(cateta )2 oM? G—Z)Z 289
AAMNO = > = AAMNO = T = T - AAMNO = E ................................... 2p
4. det(M?) = (detM)? = (A30s + A1A204)% cooooooereeeeeeeceeeeeeeeee e 2p

Andrei castigajocul, oricarear fi alegerileficute de Bogdan, dacidetifM?)

NUAEPINAE A€ (9 SITY vuvevereereririetine sttt ettt sttt eb st e st et s bes s e ens 1p

=a;=0= (a305)? =1 = a305 € {=1,1} ceeeeoerreererreeeeeeeeeee e 2p

az,as € Z = (ay,a3,as) € {(0,1,1), (0,—1,-1), (0,1,—-1), (0,—1,1)} ..cceu..... 2p
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CLASA A XII-A
1. a) g=0areradacinile y; =1, Y7 =1, Y3 = = ccerrceeirrrrrce st e e 1p
Rezultd: y201% + y2014 4 12014 — 1 4 (§2)1007 4 (§2)1007 = 1 e, 1p
b) f = xg + 1 (verificare prin calcul dir€Ct) .....coeeveiice v 1p
Rezultd: 0 = x,g(x,) + 1, Vk = 1,4 = g(x,) = —i ........................................................ 2p
Avem: g(x1)g(x3)g(x3)g(xy) = — S L E N et 1p
1X2X3X4
o) f)+f2)+f(3) =y1901) +¥29(02) +y39(y3) +3 =3,
deoarece (V1) = g(72) = G(I3) = 0 oottt et e 1p
2. a) Foloseste faptul cd daca f: [—a, a] — R este o functie continud, atunci
f_aaf(x) dx = 0, daca f este o functie impard. Asadar I = 0 .....ccocoveeorrrnnnccce s 3p
Sau: Integreaza succesiv prin parti:
3 G T "o 2 T "
I=x 51nx| —3f x“sinxdx =3 |x cosx| +2f xcosxdx| =
—TT - - -
T T T
=6[—xsinx| +f sinxdx]=—6cosx| =0
- J_, -7
........................................................................................................................................................ 3p
b) Integreaza succesiv prin parti si obtine:
F(x) = x3sinx 4 3x2 CoSX — 6X SINX — 6COSX F C oo ces i sseses s sninas 2p
c) log,_o % = 0 (CU JUSHIFICAIE) ooueveeeereeetisecee ettt st st r et v e et s b eae s 2p
3. i) c*c[i](a*b)*(a*b)[i]a*b=C ....................................................................................... 3p
ii) a*z[i](a*b)*(z*z)[i]c*(Z*Z)[i](c*c)*(z*z)[i]c*z ...................................... 4p

4. a) (8,17,3,107) - (9,14,104,99) — (5,90,5,90) — (85,85,85,85) = (0,0,0,0) ...ovevvsseccr. 2P

b) (5,7,11,19) - (2,4,8,14) - (2,4,6,12) = (2,2,6,10) - (0,4,4,8) -

= (4,0,4,8) = (4,4,4,4) = (0,0,0,0) corseccceesseceeresseceees e sseesesseceses e

¢ (n,n,1—-4n,n) - (0,5n—1,5n—-1,0) » (5n—-1,0,5n—-1,0) =

> Gn-15n—-15n—15n—1) = (0,0,0,0) cecertrvrerrrerrrrreeerrere v



