Varianta 067

Subiectul |
4 2 a=1
2)0.b)v11.c) 8x~y =15.d) |3 3 1=0= L,M,N coliniareg)V = . ) b=1.
15 3 le=os
Subiectul 11

l.a)g= 2x+1, gl Z4[X] nuareradacinin Z , :g(@) =1, g(i) = Q,g(ﬁ) = 1,g(§) =3.
b) xOZ, careverificarelatia2 (X = Osunt0,3= probabiliateacerutaeste% :

c) Dadi g este inversa funiei f, atuncig(0) = x, pentru caref (x) = 0

o X¥+x+2=0 (X+DY(X*-x+2)=0 = x=-1lsau ¥ -x+2=0(A<0).
Deci g(0)=-1.

d) S= {-1,1,\/5,—\/5}; e)x>+x+x3=-6

2

2a)f :R - R, f estederivabila, f(x) = x,Ox R = jf’(x)dx =X7+c:>

X2

f(x) = > Ox R esteofunctiepentrucareavemproprietaéadin enunt;
b) f (x) =14x;c) f"(X) =e* > 0,0x R = f esteconvexgeR;

1
df:R - R,f(X) =-x+ 1estestrictdescresca’arepeR;e)jxe“ldx =e

0

Subiectul 111

a)detA=0 - a?-3p?=0 = (a-b/3)(a+by3) =0 = a=hby3saua=-by3.

Avandin vederecaa,b01Z = a=b=0;

b)a I N;avemurmatoaretcazuri:

-dacaa=3k,k ON = a® +1=9k* +1= 3nudividea® +1;

—dacaa=3k+1,kON = a* +1=9k” + 6k + 2 = 3k(3k + 2) + 2= 3nudividea’® +1;

—dacaa=3k+ 2,kON = a® +1=9k® +12k + 4+1 =3k (3k + 4) + 5= 3nudividea® +1;

Deci3nudividea® +1,0a0N.

c)detA=-1- a’ -3’ =-1a,b0Z - a* +1=30%,a,b0Z.Dar33b’ ,3nudividea’ +1(b)

decinuexistaa,b1Z pentrucaredetA=-1.

d) FieA :[a BbJ,a,bDZ, B :(C 3O'J,c,ol 0Z.AB :(a“?’bd Jad +bc)j
b a d c ad+bc ac+3bd

ac+3bd,ad +bc0Z = AIBOM.DacaA,BOM, atunciA [BCOM .



e)AvemA™ OM = detA# 0;notamdetA = d;a,b0Z = detA 0Z.Avandin vedereca

-b
Al= ipa obtinemdetA?* = izd = 1;
dl -3 a d d

o . . . . 1
Deci A™ OM sielementelenatricii A * suntnumeréntregi= detA* 0Z = . 0z,d0Z -
- d 0{- 1}.La punctulc)amdemonstratadetA # -1,0A OM = d = detA=1.
f) DacaA OM sidetA =1,atuncia® —3b® =1, a,b0Z. Existaastfeldematrice deexemplu
pentrua=2,b=1.

a1 3b1 AN an 3b 0
DacaA = b a, cual,b1>0(al,b1DZ)atunC|A = b cua,,b, >0(an,anZ)nDN
1

n an

b

n n

a, 3b
SedemonstrezaprininductiematematicaP(n): A" :( " a"]cuan,bn > 0(a,,b, 0Z),nON"

n*>n

a, 3b,
DeciA”=( " qua b, > 0(a,,b, 0Z),nON", atunciA” # ,,OnCOIN".

bn an
DacadetA=1,atuncidetA” = (detA)" =1=>{A,A*,..,A",.} O M si
A' # Aloricarearfi i # j(in cazcontrarA'™” = I2,daraceastaste'mposibil).

DecimultimeaM areoinfinitatedeelementg@entrucaredetA=1=

= existacelputin2007matriceA O M careverificadetA=1.

g) Se demonstreaprin indugie matematig folosind recuretele:
a,, =a,@+3b, [b;b,,, =b, &+a, b.

Subiectul 1V

FietOR,f, :R - R,f (x) =x® +t*x.

a)f/(x) =3x> +t*.

b) lim f,(x) = lim (x* +t*X) = —oo; lim f (X) = liM(X°* +t*x) = 0, (t* 2 0,0t OR).
2= x=0

OF () =3x +14 3 0,IXORA/(X) =0 = 3 +12 =0 = L% 0., -

t*=0 t=0

= f, estestrictcrescatoagpeR = f, injectiva.

f, continuapeR = {, areproprietaealui Darbou

. _ . _ =Imf,=R=

lim f,(X) =—cosilim f, (X) = +oo

= f, surjectivaDecif, estebijectiva.

d) Existentafunctieig revine laaaratacaecuatiaf, (g(t)) = t* in necunoscutg(t),

areosolutieunica,ceeacerezultadin bijectivitatealui f,



e)Functiag: R - R verificarelatiag®(t) + t*g(t) -t* = 0,0t OR.

Fiet=0= (g(0))’ = g(0) = 0.

f) La punctuld) amobtinutrelatiaf(g(t)) =t*>,0t O R siamdemonstratafunctiaf, estebijectiva
= 0," :R - R (astfelincatf,(y) = x pentrucaref, (x) = y).

Dinf (g(t)) =t*,0t 0 R= g(t) = f,~(t*),0t OR.Functiaf, estecontinuapeR =

=0:R > R,g(t)=ft'1(t3)estecontinuafiind compunerelefunctii continuepeR.
g) Din punctul d) obnem:

g°(t) +t'g(t) ~t° = 0 g*(t) =t (L~ [B(N); 9(t) = /It TH(); lim —g(tz :3(0) -
ll_rﬂf 1-tlg(t) =1.



