Matematica

Problema 1 Daca A € Ms(R),

A L V3
= 1)
sin € N*, atunci Tr(A") =
A) 2+ sin I BY —ontlgin % C) 27+ cos %

D) —2"*! cos % E) 27 [\/gn + (—\/g)n} F) 0
Problema 2 Dacd functia f : R — R are proprietatea f(f(z)) = 2?> —x+ 1,Vo € R, atunci

A)f0)=0 B fO)=1  C)f(1)=0 D) f{1)> f(0)
E) f(1) < f(0)  F) f(0)=-1

Problema 3 Se considera functia f : R — R definita prin

[ VT +5, daca x € Q
@) =994 vori, daci v € R\ Q

Daca Sy este suma absciselor punctelor in care functia f este continud, atuncit Sy =

A) —6 B) —1—2V17 C) 1+2V17 D) 6 E)10 F)o0

Problema 4
/2 z+1 dr —
L a3 44T
5 12
A>31n§—2 B>31n%— C)31n§+2 D)31n3+2
l165 llgi 16 16
—3In2+2 3lng +2
E)y —3 = F)—5 ~—
) 16 ) 16

Problema 5 Dacd x1,x9, x5 € C, cu |x1| < |22] < |z3|, sunt solutiile ecuatiei
3 4 322 4+ 22 = 0,

atunci xy + 223 + 373 =

A)-22 B)26 C)0 D)23 E)3 F) -3

Problema 6 Dacd S, =1—-3+3*—3*+ .-+ (=1)"-3", n € N*, atunci S,, =

(=3)"+! — 1 3t — 1 1—3n+! 1 — (—3)"*!

A) D) 5



Problema 7 Suma solutiilor reale ale ecuatiei 31g*(z) — 21g(z) — 1 = 0 este

2 2 1 VA
A B -3 C)OOJZ—OOO D) 10 + /10
10 + /100 100 + /10
E) — Y — F)— Y
10 10
Problema 8
1 1 -1
det V2 0 —V3 | =
—V/3 V2 1

A)1-v24+v6  B)2—-v24+v6  C)1+v2+v6  D)1-v3+6
E)1-v2—-v6 F)1+V3+6

Problema 9 Se considera inecuatia
1
3% > 1,z eR.
Solutia inecuatiei este

A)ze® B) z €(0,1) C) x € (1,00) D)z € (1,3) E) z € (0,3)

Problema 10 Daca n € N*, atunci

lim nsin — =
n—oo n

1
E) nu exista F) -
e

A)oo B)1 €0 D)

N | —

F)zeR



Matematici - RASPUNSURI

Problema 1 Daci A € M3(R),

a—( L V3
=l 1 :
sin € N*, atunci Tr(A") =
A) 2"l gin % B) —2"t!sin % C) 2" cos %

D) —2"*! cos % E) 27 [\/gn + (—\/g)n} F) 0
Problema 2 Dacd functia f : R — R are proprietatea f(f(z)) = 2* —x + 1,Vz € R, atunci

A) f(0)=0 B) f(0) =1 C)f)=0 D) f(1)>f0)
E) f(1) <f(0)  F) f(0)=-1
Problema 3 Se considera functia f: R — R definita prin

[ VT +5, daca x € Q
@) =994 vori, daci v € R\ Q

Daca Sy este suma absciselor punctelor in care functia f este continud, atuncit Sy =

A) -6 B) —1—2V17 C) 1+2V17 D) 6 E) 10 F) 0

Problema 4
/2 z+1 p
T e =
1 xd 4+ 422
A)3In§—2 B)?)ln%— )31n§+2 )31n%+2
16 16 16 16
B) —3ln§+2 )3111%—1—2
16 16

Problema 5 Dacd 1, x9,x3 € C, cu |x1| < |xo| < |z3|, sunt solutiile ecuatiei
2 4 32% + 22 = 0,

atunci Ty + 2x3 + 3r3 =

A) —22 B)26 C)0 D)23 E)3 F)-3

Problema 6 Dacd S, =1-3+3*—3*+---+ (=1)"-3", n € N*, atunci S,, =

A) # B) ? C) % D) ﬁ
T (2_3)n e (;3)71+




Problema 7 Suma solutiilor reale ale ecuatiei 31g*(z) — 21g(z) — 1 = 0 este

2 2 100 + /100
EVER R C)J;—O D) 10 + ¥/10
10 + /100 100 + /10
E) ——— F) ——
10 10
Problema 8
1 1 -1
det V2 0 —V3 | =
—V/3 V2 1

A)T-V2+V6|  B)2-VI+VE O 1+V24VE D) 1-VB+E
E)1-v2-v6 F)1+v3+6

Problema 9 Se considera inecuatia

log1 =
2

3 >1,z € R

Solutia inecuatiei este

A)ze@ B) x € (0,1) C) z € (1,00) D)z € (1,3)
E) x € (0,3) F)zeR

Problema 10 Daca n € N*, atunci

lim nsin — =
n—oo n

1 1
= E) nu exista F) -
2 e




Matematica

Problema 1 C) 2"*!cost

Pentru rezolvarea urmatoarei probleme vom folosi matricea trigonometrica:

COST —SIN
SINT COSX

) care are urmatoarea propietate:

coST —SINT n_ cos(nx) —sin(nx)
sint cost )  \sin(nz) cos(nx)

Pornim de la matricea data:
. 1 —/3 _ 5 % —73 _ 5 cos% —sz’n%
V3 1 N ? % - Sing oSy

nm - NT
Asadar, A" = 2" (COS 3. s )

sin%” cost

Deci, Tr(A") = 2"cos™ + 2"cos™ = 2" cos"E

Problema 2 B) f(0) =1

FU(f@) = fla® =2 +1) = f(z)* = fla) +1

Daca x = 1 rezulta din relatia de mai sus: f(1) = f(1)> — f(1) + 1 =
= f(1) =1

Daca x = 0 rezulta: f(1) = f(0)? — f(0) + Liar camf(1) = 1 =



= £(0)2 = f(0) = 0= £(0) = 1 sau f(0) = 0.

Verificam rezultatele in ecuatia initiala si observam ca f(0) = 0 nu verifica.
Asadar raspunsul final este: f(0) =1

Problema 3 E) 10

Pentru a afla abscisele punctelor de continuitate vom egala ramurile func-
tiei si rezolvam ecuatia;

Vi+5=2+vVr+1

Notam

a=+vr+5=5+r=a’>=x=a>-5(1)
b=Vr+1l=2+1=0=2=>5—-1(2)

Din (1)si (2) = a*—=5=0"—1

Cuma =042

= (b+2)*-5=0-10+4b+4—-5=b-10-V-4=0&
Sbb*—b—4)=0

Lb=0=2=-1

Ly —b—4=0

A= (=1)2+16=17
14+ +/17 54+ 17

b= S a =
5 ¢ 3




2
<5+\/17> ! 25+ 17+ 1017 — 20 22+ 1017
ro = —

9 4 4
11 + 517
2
2
5— /17 25 + 17 — 104/17 — 20 22 — 1017
2 4 4
11 — 517
2
11 17 11 =51 29
S=—1+ +5\/_7+ 5\/7:—1+—-::—1+11:10
2 9 2
3In2 + 2
Problema 4 C) 77/13—6

2 2
x+1 x+1
/ . / g,
| a3+ da? L x4+ 4)
Folosim metoda descompunerii in fractii simple.

A B C Aducem la acelasi numitor A$2 + B(CL’(CL’ + 4)) + C(.’E + 4)
+ =+ =
r+4 = 2?2 (2 + 4)

v+1= A2+ B(x(z+4))+C(z+4) = Av* + Ba* +4Bx +Co +4C =

= (A+B)z* + (4B + O)r +4C =

(A+B=0 (A+B=0 (A4 B=0 (4=-3
= 4B+C=1 ={4B+C=1 ={B=2 =<{B=3
40 =1 =1 =] =1




/2x+1d /2( 3 +3+1)0l 321d+
———dx = - T=—— T
13 4 4a? . 16(z+4) 16z 4a? 16 ), z+4

3 21 1 (%1 3 1\ |?
— | —dz+-| =de={(—-=( 4) —1 — | =
+ 1 o :1:+4/1 —dv ( 16(n(az+ ) — In(x)) 4:5) 1
3 1 3 1
= —E(ln(@ —In(2)) - 3 (—1—6(ln(5) —In(1)) — ;l) =
3.6 2 3 4 —3Iln3+3ln5+2 3ln3+2
= ——In-——+ —=lndb+ — = =
16 2 16 16 16 16 16

Problema 5 A) —22
2+ 307+ 20 =0 x(z* +3x+2) =0
[.z1=0
I +3r4+2=0& (z+1)(z+2)=0=
To = —1;23 = —2;
Deoarece |z1| < |zo] < |23

21 +223 4373 & 04+ 2% (—1)2 +3% (=23 =24+ 3% (—8) =2—24 = —22

Problema 6 F) 1_(_43>n+1

Avem o suma de numere in progresie geometrica, cu ratia ¢ = —3 si
primul element by = 1.



: . : by (¢"—1
Formula sumei progresiei geometrice este: \S,, = 1(5 ).

g 1((_3)n+1 _ 1) B 14+ (_S)n—H B 1 — (_S)n—H
o =3-1 —4 B 4

100 + /100
10

Problema 7 C)
Notam y=lg(x)
3y —2y—1=0

A=b —dac=4+12=16

C—bEVA 244
V= 2a 6
ylzl;yzz—1

3

I 1:1g($1)<:> r1=10

1 y 1 V102
1 - ——lo(zo)e 29—10—5% — _
3= 18(@2) & 72 Y010

S

V102 100 + v/102
==

Problema 8 A) 1 — V2 + /6

11 -
V2 0 V3| =0+(-2)+3-0—(—V6) —V2=1+V6—V2
-V3 V2 1



Problema 9 B) x € (0,1)
Din conditile de existenta ale logaritmului = x > 0(1)
Notam a:log%a:
Inecuatia devine 3* > 1 = logz3* >logzl = a > 0
Revenim la notatie: 1og%x > () =logy-12 > 0 =
= -logoxr > 0 = logor < 0=z < 1(2)
Din (1) si (2) = z € (0,1)

Problema 10 B) 1

-1
lim nsml — lim SUN Limita renrlarcabilau1
n—00 n n—00

n



