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Model 4 test admitere

1. Num�arul de elemente ale mult�imii

A =
�
x 2 N j (2� x)

�
x2 � 30

�
� 0

	
este:

(a) 1; (b) 4; (c) 5; (d) 3:

Solut�ie. (2� x) (x2 � 30) � 0, x 2
�
�1;�

p
30
�
[
�
2;
p
30
�
\ N = f2; 3; 4; 5g

R�aspuns corect (b).

2. Num�arul de elemente ale mult�imii

A =

�
z 2 Q j z = x

(x+ 8) (x+ 9)
; x 2 Z; jxj � 15

�
:

este:
(a) 28; (b) 29; (c) 31; (d) 26:
Solut�ie. A este mult�imea valorilor funct�iei f(x) = x

(x+4)(x+5)
de�nit�a pe mult�imea

f�15;�14; :::;�3;�2;�1; 0; 1; 2; 3; :::; 14; 15gr f�9;�8g :
Dac�a funct�ia ar � injectiv�a num�arul valorilor ar � 31� 2 = 29:
Determin�am num�arul perechilor pentru care f(x) = f(y); x 6= y:

x

(x+ 8) (x+ 9)
� y

(y + 8) (y + 9)
=

� (x� y) (xy � 72)
(x2 + 17x+ 72) (y2 + 17y + 72)

;

� (x� y) (xy � 72) = 0) xy = 72; x; y 2 Z; jxj � 15; jyj � 15)
(x; y) 2 f(�6;�12) (6; 12) ; (8; 9)g :
num�arul valorilor 29� 3 = 26
R�aspuns corect (d):

3. Mult�imea valorilor reale ale parametrului m pentru care gra�cul funct�iei

f : R! R; f(x) = x2 + 2mx+ 9

intersecteaz�a axa Ox �̂n dou�a puncte distincte este:
(a) (�3; 3) ; (b) (0; 3) ;
(c) (�1;�3) [ (3;1) (d) (�1;�3] [ [3;1) :
Solut�ie. � > 0) � = 4m2 � 36 = 4 (m2 � 9) > 0) m 2 (�1;�3) [ (3;1) :
R�aspuns corect: (c).
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4. Valorea expresiei b2 + c2; b; c 2 R pentru care funct�ia

f : R! R; f(x) = x2 � bx+ c

are valoarea minim�a 4 �̂n punctul x = 1 este:
(a) 26 (b) 29 (c) 13 (d) 20:

Solutie. xmin =
b

2
= 1) b = 2; fmin = f (1) = 4 = 1� b+ c) c = 5:

R�aspuns corect: (b).

5. Se dau punctele A (1;�1) ; B (0; 2) ; C (5; 0). Mult�imea punctelor M (x; y)
pentru care MA2 +MB2 � 2MC2 = 6 este:

(a) dreapta de ecuatie 9x� y � 25 = 0;
(b) cercul de centru D (4; 1) si raza R = 1;
(c) dreapta de ecuatie 3x� y � 4 = 0;
(d) cercul de ecuatie x2 + y2 � 2x+ 3y � 4 = 0.
Solutie. Daca M (x; y) este un punct al mult�imii c�autate, atunci egalitatea din

enunt� se scrie

(x� 1)2 + (y + 1)2 + x2 + (y � 2)2 � 2 (x� 5)2 � 2y2 = 6;

18x� 2y � 44 = 6 sau, echivalent, 9x� y � 25 = 0:
R�aspuns corect: (a).

6. Derivata funct�iei

f : R! R; f (x) =
Z x4

x

et
2

sin t � dt

este:
(a) ex

4 � sin x4 � ex2 sin x (b) ex
4 � sin x4 + ex2 cosx

(c) 4x3 � ex8 � sinx4 � ex2 sin x (d) 4x3 � ex4 � sin x4 � ex2 sin x:
Solutie. Fie G o primitiv�a a funct�iei g(t) = et

2
sin t.

Atunci f (x) = G (x4)�G (x))
f 0 (x) = G0 (x4) � 4x3 �G0 (x) = g (x4) � 4x3 � g (x) = 4x3 � ex8 � sin x4 � ex2 sin x:
R�aspuns corect: (c):

7. Primitivele funct�iei:

f(x) =
1p

x+ 3
p
x
;

pentru x 2 (0;+1), sunt:
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(a) 2
p
x� 3 3

p
x+ 6 6

p
x� 6 ln ( 6

p
x+ 1) + C;

(b)
p
x� 3

p
x+ 6

p
x� 2 ln ( 6

p
x+ 1) + C;

(c) 2
p
x+ 3 3

p
x� 1p

x+ 3
p
x
+ C;

(d) 2
p
x� 3 3

p
x+

1p
x� 3

p
x
+ C.

Solutie. Facem schimbarea de variabil�a 6
p
x = t sau x = t6: Atunci dx = 6t5dt si

deci
I =

R
6t5

t3+t2
dt = 6

R
t3

t+1
dt = 6

R �
t2 � t+ 1� 1

t+1

�
dt =

= 2t3 � 3t2 + 6t� 6 ln (t+ 1) + C:
Revenind la variabila x; obtinem I = 2

p
x� 3 3

p
x+ 6 6

p
x� 6 ln ( 6

p
x+ 1) + C.

R�aspuns corect: (a):

8. Pentru �ecare a 2 R, not�am cu E(a) valoarea minim�a a expresiei x2+ y2 când
punctul de coordonate (x; y) apart�ine dreptei x� y + a = 0: Atunci valoarea sumei

E(1) + E
�p
2
�
+ E

�p
3
�
+ :::+ E

�p
12
�

este divizibil�a cu:
(a) 11 (b) 12 (c) 13 (d) 15:

Solutie. y = x+ a; x2 + y2 = x2 + (x+ a)2 = 2x2 + 2ax+ a2

f(x) = 2x2 + 2ax+ a2; xmin = �a
2
; fmin = �4a2�8a2

8
= 1

2
a2

E(1) + E
�p
2
�
+ E

�p
3
�
+ :::+ E

�p
12
�
= 1

2
+ 1

2
2 + 1

2
3 + :::+ 1

2
12 = 12�13

4
:

R�aspuns corect: (c):

9. Se dau dreptele de ecuat�ii (d1) : x+ y � 2 = 0; (d2) : 3x� 2y + 1 = 0: Ecuat�ia
dreptei ce trece prin punctul M (2; 3) �si prin punctul de intersectie a dreptelor d1 �si
d2 este:

(a) 8x� 7y + 5 = 0; (b) � 7x+ 8y � 10 = 0;
(c) � 8x+ 5y + 1 = 0; (d) 7x+ 8y � 40 = 0:
Solutie. Coordonatele punctului A de intersectie dintre dreptele d1 si d2�
x+ y � 2 = 0
3x� 2y + 1 = 0 ) x = 3

5
; y = 7

5

Se obtine A
�
3
5
; 7
5

�
: Ecuatia dreptei ce trece prin A si M este

x� xM
xA � xM

=
y � yM
yA � yM

;

adic�a
x� 2
�7 =

y � 3
�8 sau 8x� 7y + 5 = 0:
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R�aspuns corect: (a)

10. Fie

f : R! R; f (x) =
�
ex�1 � 1; x < 1
x3 � 1; x � 1 :

Valoarea integralei

Z 2

0

f (x) dx este:

(a)
1

e
� 11
4
; (b) � 1

e
+
11

4
; (c) � e+ 9

4
; (d) e� 9

4
:

Solutie.

1Z
0

(ex�1 � 1) dx+
2Z
1

(x3 � 1) dx = 11
4
� e�1:

R�aspuns corect: (b):

11. Fie
f : R! R; f(x) = x2e�x:

Dac�a F : R ! R este o primitiv�a a funct�iei pentru care F (0) = 1 atunci lim
x!1

F (x)

este:
(a) 3 (b) 1 (c) 0 (d) nu exist�a:
Solutie.

R
x2e�xdx = �e�x (x2 + 2x+ 2) + C

F (x) = �e�x (x2 + 2x+ 2) + C;F (0) = �2 + C;�2 + C = 1) C = 3
R�aspuns corect: (a):

12. Dac�a matricea A =

�
a b
c d

�
2M2 (R) ; A 6= 02; veri�c�a relat�ia A2 = 02;

02 =

�
0 0
0 0

�
atunci

(a) a+ d = 0; ad� bc = 0 (b) a+ d = 0; ad� bc = 1
(c) a+ d = 0; ad� bc = �1 (d) a+ d = 1; ad� bc = 1

Solut�ie. Varianta I.

�
a b
c d

��
a b
c d

�
=

�
a2 + bc (a+ d) b
(a+ d) c d2 + bc

�
=

�
0 0
0 0

�
) a+ d = 0; a = �d) a2 + bc = bc� ad = 0
Varianta II. Orice matrice de ordin doi veri�c�a teorema Cayley-Hamilton, A2 �

Tr(A)A+ det(A)I2 = 02
A2 � (a+ d)A+ (ad� bc)I2 = 02; A2 = 02 ) �(a+ d)A+ (ad� bc)I2 = 02
R�aspuns corect: (a)

13. Mult�imea tuturor numerelor reale care satisfac inecuat�ia:

x
p
x <

�p
x
�x
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este:
(a) R (b) (0; 1) [ (4;1) (c) (�1; 1) [ (4;1) (d) nu exist�a:
Solut�ie. Condit�ii de existent��a x 2 (0; 1) [ (1;1)
lnx

p
x < ln (

p
x)
x )

p
x lnx < x ln

p
x)

p
x lnx� 1

2
x lnx < 0p

x
�
1� 1

2

p
x
�
lnx < 0) x 2 (0; 1) [ (4;1)

R�aspuns corect: (b)

14. Se consider�a funct�ia

f : [�1; 1]! R; f(x) =
�
x2ex

3
; x 2 [�1; 0)

x3ex
2
; x 2 [0; 1] :

Fie I =
1R
�1
f(x)dx �si L = lim

n!1
n

1
nR
0

f(x)dx: Atunci valorile lui I �si L sunt:

(a) I = 5
6
� 1

3
e�1; L = 0; (b) I = 1

3
(e� e�1) ; L = �1;

(c) I = 5
6
� 1

3
e�1; L = 1; (d) I = 1

3
(e�1 � e1) ; L = 0:

Solut�ie.

I =
1R
�1
f(x)dx =

0R
�1
x2ex

3
dx+

1R
0

x3ex
2
dx = 1

3
� 1

3
e�1 + 1

2
= 5

6
� 1

3
e�1

1
nR
0

x3ex
2
dx = 1

2n2

�
e

1
n2 � n2e

1
n2 + n2

�
lim
n!1

n
2n2

�
e

1
n2 � n2e

1
n2 + n2

�
= lim

n!1
1
2n

�
e

1
n2 + 1�e

1
n2

1
n2

�
= 0

R�aspuns corect: (a) :

15. Fie
1

sin x
+

1

cosx
= m:

Valoarea funct�iei trigonometrice sin 2x exprimat�a �̂n funct�ie de m; m 6= 0; dac�a x 2�
�
2
; �
�
este:

(a)
2 + 2

p
1 +m2

m2
; (b)

2� 2
p
1 +m2

m2
;

(c)
�2� 2

p
1 +m2

m2
; (d)

�2 + 2
p
1 +m2

m2
:

Solut�ie.
sin x+ cosx

sin x cosx
= m) 1 + 2 sinx cosx

sin2 x cos2 x
= m2 ) m2 sin2 2x� 4 sin 2x� 4 = 0

sin 2x =
2� 2

p
1 +m2

m2
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x 2
�
�
2
; �
�
) 2x 2 (�; 2�)) sin 2x < 0:

R�aspuns corect: (b):

16. Fie
cosx

a
=
cos 3x

b
; a; b 2 (0;1) ; a � b; cosx 6= 0:

Valoarea funct�iei trigonometrice tg2 x este:

(a)
a+ b

3a+ b
(b)

a� b
3a+ b

(c)
2a+ b

2a
(d)

a� b
2a+ b

:

Solut�ie.
cosx

a
=
cos 3x

b
=
cosx+ cos 3x

a+ b
=
2 cos x cos 2x

a+ b

cos 2x =
a+ b

2a
; 2 cos2 x� 1 = a+ b

2a
) cos2 x =

3a+ b

4a

tg2 x = �1 + 1

cos2 x
= �1 + 4a

3a+ b
=
a� b
3a+ b

:

R�aspuns corect: (b) :

17. Fie

I =

�
2Z

�
4

sin x

x
dx:

Precizat�i care din urm�atoarele relat�ii este adev�arat�a:

(a) I 2 [�1; 0] ; (b) I 2
�
3
4
; 1
�
; (c) I 2

h
1
2
; 1p

2

i
; (d) I 2

�
1
2
; 1p

2

�
:

Solut�ie. f(x) =
sin x

x
; f 0(x) =

x cosx� sin x
x2

h(x) = x cosx� sin x
h0(x) = �x sinx < 0) h monoton descresc�atoare, h

�
�
2

�
� h

�
�
4

�
= ��

4

p
2
2
< 0

) f 0(x) < 0) f monoton descresc�atoare, f
�
�
2

�
� sin x

x
� f

��
4

�
2
�
� sin x

x
� 4

�

p
2

2
)

�
2Z

�
4

2

�
dx �

�
2Z

�
4

sin x

x
dx �

�
2Z

�
4

4

�

p
2

2
dx)

1
2
�

�
2R
�
4

sin x

x
dx � 1p

2
:

R�aspuns corect (c):

18. Fie funct�ia
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f : [�1; 1]! R; f(x) = cos(n arccos x):

Valoarea num�arului n natural pentru care volumul corpului obt�inut prin rotirea gra�-

cului funct�iei f �̂n jurul axei Ox s�a �e egal�a cu
14�

15
este:

(a) 1 (b) 0 (c) 3 (d) 2:
Solut�ie.

V = �
1R
�1
cos2(n arccos x)dx

arccos x = t; x = cos t; dx = � sin tdt; x = �1) t = �; x = 1) t = 0

V = �
0R
�

cos2(nt) (� sin t) dt = �
2

�R
0

(1 + cos 2nt) sin tdt =

= �
2

�R
0

�
sin t+ 1

2
(sin(2n+ 1)t+ sin(�2n+ 1)t)

�
dt =

�
2

�
� cos tj�0 + 1

2

�
� 1
2n+1

cos (2n+ 1) t
�
�
�
� 1
2n�1 cos (2n� 1) t

����
0

�
=

= �
2

�
2� 2

4n2�1
�
= 2� 2n

2�1
4n2�1

2� 2n
2�1

4n2�1 =
14�

15
) n = 2:

R�aspuns corect (d):

19. Toate matricele reale de ordin doi de forma

X =

�
a b
c d

�
care veri�c�a relat�ia:

X2 � 2aX +
�
a2 + b2

�
I2 = 0

sunt:

(a)

�
a c
c a

�
;

�
a b
�b a

�
(b)

�
a 0
c a

�
;

�
a b
�b a

�
(c)

�
a 0
c a

�
;

�
a b
b a

�
(d)

�
a �c
c a

�
;

�
a b
b a

�
:

Solut�ie. X veri�c�a relat�ia: X2 � (a+ d)X + (ad� bc) I2 = 0; de unde rezult�a
2a = a+ d) a = d
ad� bc = a2 + b2 ) b2 + bc = 0) b = 0 sau c = �b�
a 0
c a

�
;

�
a b
�b a

�
:

R�aspuns corect (b):
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20. Fie sistemul: 8<:
ax+ (a+ 1) y + (a+ 2) z = a+ 3
bx+ (b+ 1) y + (b+ 2) z = b+ 3
x+ cy + c2z = c3

Toate valorile parametrilor reali a; b �si c pentru care sistemul este compatibil nede-
terminat sunt:

(a) c = 1 (b) a = b (c) c = 0 (d) c = 1 sau a = b:
Solut�ie.

det

0@ a a+ 1 a+ 2
b b+ 1 b+ 2
1 c c2

1A = a� b+ ac2 � bc2 � 2ac+ 2bc = (c� 1)2 (a� b)

c� 1 = 0; a 6= b

�c1 = det

0@ a a+ 1 a+ 3
b b+ 1 b+ 3
1 1 1

1A = 0;

a = b; c 6= 1;�c2 = 0:
R�aspuns corect (d):

21. Pentru �ecare num�ar real x se consider�a:

E(x) =

q
2x+ 19� 8

p
2x+ 3 +

q
2x+ 7� 8

p
2x+ 3:

Pentru x 2
�
1

2
;
13

2

�
valoarea lui E(x) este:

(a) 2 (b) 2
p
2x+ 3� 6 (c) � 2 (d) 0:

Solut�ie.
E(x) =

��p2x+ 3� 4��+ ��p2x+ 3� 2��
x 2

�
1
2
; 13
2

�
) E(x) = 4�

p
2x+ 3 +

p
2x+ 3� 2 = 2:

R�aspuns corect (a):

22. Fie ecuat�ia
x5 + 5x3 + 5x� 2m = 0:

Num�arulde r�ad�acini reale ale ecuat�iei pentru orice m 2 R este:
(a) 0; (b) 1; (c) 3; (d) 5:
Solut�ie. P (x) = x5 + 5x3 + 5x� 2m;P 0(x) = 5x4 + 15x2 + 1 > 0;8x 2 R:
lim

x!�1
P (x) = �1; lim

x!1
P (x) = 1 )polinomul intersecteaz�a axa Ox �̂ntr-un

singur punct.
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R�aspuns corect: (b).

23. Se consider�a polinomul P (x) de grad cel put�in doi care satisface condit�iile:
a) P (x) �̂mp�art�it la x+ 1 d�a restul 2,
b) (x+ 1)P (x) + xP (x+ 3) = 1:
Restul �̂mp�art�irii polinomului P (x) la x2 � x� 2 este:
(a) x� 1; (b) � x+ 1; (c) 1; (d) 0:
Solut�ie. x2 � x� 2 = (x+ 1) (x� 2) ; P (x) = Q(x) (x+ 1) (x� 2) + ax+ b
P (�1) = 2) �a+ b = 2:
În relat�ia b) facem x = �1) �P (2) = 1) �2a� b = 1�
�a+ b = 2
�2a� b = 1 ) [a = �1; b = 1]

R�aspuns corect: (b).

24. Num�arul solut�iilor din Z6 ale ecuat�iei

4̂x+ 2̂ = 3̂:

este:
(a) 4 (b) 6 (c) 2 (d) 0:

Solut�ie. �2̂ = 4̂; 4̂x+ 2̂ = 3̂) 4̂x = 4̂ + 3̂) 4̂x = 1̂:
Ecuat�ia nu are solut�ii.
R�aspuns corect: (d).

25. Suma p�atratelor r�ad�acinilor ecuat�iei�
x2 + 1

�7 � 6 �x2 + 1�+ 9 = 0
este:

(a) 14; (b) � 14; (c) 7; (d) 0:

Solut�ie. (x2 + 1)
7 � 6 (x2 + 1) + 9 = x14 + 7x12 +

11P
k=0

akx
k:

Coe�cient�ii ak; k = 0; :::; 11 nu intervin �̂n calculele din problem�a.
14P
k=1

xk = 0

14P
i;k=1
i<k

xixk = 7)
14P
k=1

x2k =

�
14P
k=1

xk

�2
� 2

14P
i;k=1
i<

xixk = �14

R�aspuns corect: (b).
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26. Fie a; b 2 R; a < b �si f : [0; b� a]! R; strict pozitiv�a �si continu�a pe intervalul
de de�nit�ie. Valoarea integralei:

bZ
a

f(x� a)
f(x� a) + f(b� x)dx

este:

(a) 0; (b)
b� a
2
; (c)

f (b+ a)� f(b� a)
2

; (d)
f (b) + f(a)

2
:

Solut�ie. Schimbarea de variabil�a x = a+ b� t;
x = a) t = b;x = b) t = a

I =
bR
a

f(x� a)
f(x� a) + f(b� x)dx =

aZ
b

f(b� t)
f(b� t) + f(t� a) (�dt) =

=
bR
a

f(b� t)
f(b� t) + f(t� a)dt

2I =
bR
a

f(x� a)
f(x� a) + f(b� x)dx+

bZ
a

f(b� t)
f(b� t) + f(t� a)dt =

bZ
a

dt = b� a

R�aspuns corect (a):

27. Mult�imea tuturor punctelor �̂n care funct�ia:

f : R! R; f(x) = arcsin
2x

x2 + 1

este derivabil�a este:
(a) R; (b) Rn f�1; 1g ; (c) (�1; 1) ; (d) [�1; 1] :

Solut�ie. Evident

���� 2x

x2 + 1

���� � 1;8x 2 R:
f 0(x) =

2(x2+1)�4x2

(x2+1)2s
1�

�
2x

x2 + 1

�2 = � 2 (x2 � 1)
(x2 + 1) jx2 � 1j =

8><>:
2

x2 + 1
; dac�a jxj < 1

� 2

x2 + 1
; dac�a jxj > 1

:

lim
x%�1

f 0(x) = 1; lim
x&�1

f 0(x) = �1;
lim
x%1

f 0(x) = �1; lim
x&1

f 0(x) = 1:

R�aspuns corect (b):
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28. Fie funct�iile:

u : R! R;

u(x) =
2 jxj
x2 + 1

; a > 0; a 6= 1;

f(x) = au(x):

Toate valorile lui a pentru care

1 � f(x) � 2;8x 2 R

sunt:
(a) R; (b) (0; 1) ; (c) (1; 2] ; (d) (1; 2) :

Solut�ie. Evident 0 � 2jxj
x2+1

� 1:
Pentru 0 < a < 1) a < f(x) < 1:
Pentru a > 1) 1 � f(x) � a; dar 1 � f(x) � 2) 1 < a � 2:
R�aspuns corect (c):

29. Se consider�a polinomul:

P (x) = x2016 � x1989 + x1944 � x1600 + x4 + x3 + 1

Atunci valoarea lui P (i); i2 = �1; este:
(a) 1 + i; (b) i; (c) 0; (d) � 2i+ 3:
Solut�ie. Se �stie c�a: i4k = 1; i4k+1 = i; i4k+2 = �1; i4k+3 = �i
P (i) = i4�504 � i4�497+1 + i4�486 � i4�400 + i4 + i3 + 1 = �2i+ 3
R�aspuns corect: (d).

30. Ecuat�iile dreptelor ce trec prin punctul (1; 2) �si sunt egal dep�artate de punctele
(3; 3) �si (5; 2) sunt:

(a) x+ 2y � 5 = 0; x� 6y + 11 = 0; (b) 2x+ y � 4 = 0; x� 6y + 11 = 0;
(c) x+ 2y � 5 = 0;�6x� 3y + 11 = 0; (d) 2x+ y � 4 = 0;�x� 6y + 11 = 0;
Solut�ie. Sunt dou�a drepte:
- o dreapt�a care trece prin punctul de coordonate (1; 2) �si este paralel�a cu dreapta

determinat�a de punctele (3; 3) �si (5; 2) ; x+ 2y � 5 = 0;
- o dreapt�a care trece prin punctul de coordonate (1; 2) �si prin mijlocul segmentului

determinat de punctele (3; 3) �si (5; 2) ; x� 6y + 11 = 0:
R�aspuns corect: (a).


