
MODEL TEST 5 - REZOLV¼ARI

1. C:E:

8<: x � 4
x+ 1 � 3
x 2 N

)

8<: x 2 (�1;�1) [ (1;+1)
x 2 (�1; 3)
x 2 (�4;+1) ; x 6= �3

)

) DC:E = fx 2 N;x � 4g :
Atunci

23
x!

(x� 4)! = 24
�
(x+ 1)!

(x� 2)! �
x!

(x� 4)! � 4!

�
,

23 + 1 = 24
x+ 1

(x� 3) (x� 2) , x2 � 6x+ 5 = 0:

R¼aspuns corect (c) :

2.

x

y

Din gra�c rezult¼a c¼a f este surjectiv¼a pe R, nu este injectiv¼a pe R, nu este monoton¼a pe R:
R¼aspuns corect (a) :

3. an =
�1
7
�
��1
7

�n � 1
�1
7 � 1

)

l1 = lim
n!1

an =
�1
7
� 0� 1�1

7 � 1
= � 1

8 :

bn =
nP
k=1

k

(k + 1)!
=

nP
k=1

�
1

k!
� 1

(k + 1)!

�
= 1� 1

(n+ 1)!
)

l2 = lim
n!1

bn = 1� 0 = 1:
R¼aspuns corect (c) :

4. Dac¼a x � 2; 016)
�x+ 2; 016 � 3� x) 2; 016 � 3 Se veri�c¼a, 8x � 2; 016:

Dac¼a x > 2; 016)
x� 2; 016 � 3� x) 2x � 5; 016) x � 2; 508:

Deci A = (�1;2; 016] [ (2; 016;2; 508] = (�1;2; 508] :
În A sunt urm¼atoarele numere întregi mai mari decât �2; 016 : �2;�1; 0; 1; 2:
R¼aspuns corect (a) :
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5. E = x1x2
h
(x1 + x2)

2 � 2x1x2
i
=

= 16 �
�
(�20)2 � 2 � 16

�
= 5888

6. C simetricul lui A faţ¼a de B ) B este mijlocul segmentului [AB])8><>:
3 =

1 + xC
2

4 =
2 + yC
2

) C (5; 6) :

Dreapta care trece prin A şi B are panta mAB =
4� 2
3� 1 = 1)

Perendiculara pe AB are panta md = �1:
Dreapta din enunţ are ecuaţia:
(d) : y � 6 = �1 (x� 5),
(d) : x+ y � 11 = 0
R¼aspuns corect (d) :

7. Fie p = i � i2 � ::: � i100. S¼a se determine a 2 R astfel încât funçtia f : [0; 2000] ! R; f (x) =8<: a � p � cos (x� 1) ; dac¼a x 2 [0; 1]p
x2 + 8� 3
x2 � 3x+ 2 dac¼a x 2 (1; 2000]

s¼a �e continu¼a pe [0; 2000] :

(a) a =
�1
3
; (b) a =

1

3
; (c) a = 0; (d) nu exist¼a a cu proprietatea cerut¼a:

8.� = �3m2 + 6m+ 1:
� < 0, �3m2 + 6m+ 1 < 0, 3m2 � 6m� 1 > 0,

, m 2
�
�1; 1� 2

p
3

3

�
[
�
1 + 2

p
3

3 ;+1
�
:

R¼aspuns corect (d) :

9..Gra�cul funçtiei f : R! R; f (x) = x3 � 12x este
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f 0 (x) = 3x2 � 12 = 3
�
x2 � 4

�
2



f 00 (x) = 6x
x �1 �2 0 2 +1
f 0 (x) + + + + 0 � � � � � � � 0 + + + + +

f 00 (x) � � � � � � � � 0 + + + + + + + + +

f (x) �1 %_ 16 &_ 0 &^ �16 %^ +1
Puncte de extrem local (�2; 16) şi (2;�16) :
R¼aspuns corect (a) :

10. z =

"
1

sin (2k+1)�2n

�
cos (2k+1)�2n + i sin (2k+1)�2n

�#n
=

=

 
1

sin (2k+1)�2n

!n
�
�
cos (2k+1)�2 + i sin (2k+1)�2

�
:

cos (2k+1)�2 = 0;8k 2 f0; 1; :::; n� 1g
R¼aspuns corect (c) :

11. C:E:

8<: x2 � 1 > 0
6� 2x > 0
x+ 4 > 0; x+ 4 6= 1

)

8<: x 2 (�1;�1) [ (1;+1)
x 2 (�1; 3)
x 2 (�4;+1) ; x 6= �3

)

) DC:E = (�4;�3) [ (�3;�1) [ (1; 3)
logx+3

�
x2 � 1

�
= logx+3 (6� 2x)) x2 � 1 = 6� 2x)

) x2 + 2x� 3 = 0) x1 = �3 =2 DC:E şi x2 = 1 =2 DC:E :
R¼aspuns corect (d) :

12. Fie g : R! R; g (t) = ln
�
1 + sin2 t

�
: Deoarece g este continu¼a pe R, funçtia admite primitive pe

R, chiar dac¼a acestea nu pot � exprimate cu funçtii elementare. Fie G o astfel de primitiv¼a. Atunci
f (x) = G (arcsinx)�G

�
�
4

�
;8x 2 (�1; 1))

f 0 (x) = [G0 (arcsinx)] (arcsinx)
0 � 0 =

= [g (arcsinx)]
1p
1� x2

=
ln
�
1 + x2

�
p
1� x2

;8x 2 (�1; 1) :

R¼aspuns corect (b) :

13. x1 =
7

1�
p
8
=
7
�
1 +

p
8
�

12 �
�p
8
�2 = �1�p8

x2 =
10

1� 3i =
10 (1 + 3i)

12 � (3i)2
= 1 + 3i

Atunci P are ca r¼ad¼acini şi
x3 = �1 +

p
8

x4 = 1� 3i
P (X) =

�
X2 + 2X � 7

�
�
�
X2 � 2X + 10

�
= X4 �X2 + 34X � 70

R¼aspuns corect (d) :

14. A (2; 1) 2 (d1)) 2 � 2 + a � 1� 7 = 0) a = 3)
) (d1) : 2x+ 3y � 7 = 0:
B (0; 4) 2 (d2) şi C (6; 0) 2 (d2))
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) (d2) :
x� 0
6� 0 =

y � 4
0� 4 )

) (d2) : 4x+ 6y � 24 = 0)
) (d2) : 2x+ 3y � 12 = 0:
Dreptele (d1) şi (d2) sunt paralele
R¼aspuns corect (d) :

15. 5
2(r2�r� 3

2 )
3 = 53 , 2r2 � 2r � 3 = 9, r2 � r � 6 = 0)

r = 3 < 0 şi r = �2 < 0:
Progresia aritmetic¼a �ind descresc¼atoare, se alege r = �2

Tk+1 = C
k
10

�
3
p
x2
�10�k � 2

4
p
x

�k
= Ck10x

2(10�k)
3 2kx

�k
4

= Ck102
kx

2(10�k)
3 +�k

4

independenţi de x) 2(10�k)
3 + �k

4 = 0)
8 (10� k)� 3k = 0) 80� 11k = 0) k = 80

11 =2 N ) h = 0:
Atunci a10 = 9� 18 = �9
R¼aspuns corect (b) :

16.
xn+1
xn

=
[(n+ 1)!]

2

(2n+ 2)!
� (2n)!
[n!]

2 =
(n+ 1)

2

(2n+ 1) (2n+ 2)
)

l1 = lim
n!1

xn+1
xn

= 1
4 :

yn =

�
1 +

1

1 + n�2016
2017

� n
2017

=

�
1 +

2017

n+ 1

� n+1
2017 �

n
n+1

)

l2 = lim
n!1

yn = e
1 = e:

R¼aspuns corect (c) :

17. Echipa se poate forma:
-din 2 studenţi de anul al II-lea şi 3 de anul I în C24 � C37 moduri;
-din 3 studenţi de anul al II-lea şi 2 de anul I în C34 � C27 moduri;
-din 4 studenţi de anul al II-lea şi 1 de anul I în C44 � C17 moduri.
În total sunt un num¼ar de moduri egal cu:
C24 � C37 + C34 � C27 + C44 � C17 = 210 + 84 + 7 = 301:
R¼aspuns corect (b) :

18.0@ 1 �1 0
0 1 �1
0 0 1

1A0@ 1 �1 0
0 1 �1
0 0 1

1A =

0@ 1 �2 1
0 1 �2
0 0 1

1A
0@ �1 0 1

2 0 0
0 2 �1

1A0@ �1 0 1
2 0 0
0 2 �1

1A =

0@ 1 2 �2
�2 0 2
4 �2 1

1A
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0@ 1 �2 1
0 1 �2
0 0 1

1A+
0@ 1 2 �2
�2 0 2
4 �2 1

1A =

0@ 2 0 �1
�2 1 0
4 �2 2

1A
det
�
A2 +B2

�
= 4:

Preciz¼am c¼a detA = 1 şi detB = 4; dar det
�
A2 +B2

�
6= (detA)2 + (detB)2 :

R¼aspuns corect (a) :

19. �!a = �!i +�!j şi �!b =
p
2
2

�!
i +m

�!
j sunt perpendiculari)

1 �
p
2
2 + 1 �m = 0) m = �

p
2
2 :

E = �2 + cos �6 � sin
�
4 = �

p
2
2 +

p
3
2 �

p
2
2 =

p
6�2

p
2

4 :
R¼aspuns corect (a) :

20.

B =

�
2 0
1 6

��
2 0
1 6

�
� 8

�
2 0
1 6

�
+ 13

�
1 0
0 1

�
=

�
1 0
0 1

�
B2016 = I2

A3 =

�
2 0
1 6

��
2 0
1 6

��
2 0
1 6

�
=

�
8 0
52 216

�
c = 8 + 216 + 52 = 276
R¼aspuns corect (a) :

21.������
2 1 1
0 �m 1
m2 0 1

������ 6= 0,
m3 +m2 � 2m 6= 0, m

�
m2 +m� 2

�
6= 0)M = Rn f�2; 0; 1g :

R¼aspuns corect (a) :

22. A =
R �

3
�
6

x

cos2 x
dx =

R �
3
�
6
x � (tg x)0 dx = x � (tg x)jx=

�
3

x=�
6
�
R �

2
�
6
(tg x) dx =

=
�

3

p
3� �

3
�
p
3

3
+ ln (cosx)jx=

�
3

x=�
6
=
2�

9

p
3 + ln

1

2
� ln

p
3

2
=

=
2�

9

p
3� ln

p
3:

R¼aspuns corect (a) :

23.x a.î. cosx = 0 nu veri�c¼a ecuaţia: Atunci tg x�
p
3 = 0:

R¼aspuns corect (b) :

24. Legea e asociativ¼a, comutativ¼a
x � e = x) xe+ x+ e = x) (x+ 1) e = 0) e = 0:
z � 2000 = e) 2000z + z + 2000 = 0) z = �2001

2000 :
R¼aspuns corect (b) :

25. f 0 : R! R; f 0 (x) = arctg x+ x � 1

1 + x2
� 2x

1 + x2
= arctg x� x

1 + x2
;
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f 00 : R! R; f 00 (x) =
1

1 + x2
� 1 + x

2 � x � 2x
(1 + x2)

2 =
2x2

(1 + x2)
2 ;

f 00 (x) � 0;8x 2 R) f 0 e cresc¼atoare pe R.

f 0 (1) = arctg 1� 1

1 + 12
= �

4 �
1
2 :

f 00 (1) = 1
2 :

R¼aspuns corect (a) :

26. Fie f : (0; 2)! R; f (x) =
2

x2 + 2x
: Atunci f (4) (1) are valoarea:

(a) 4!
�
1� 1

35

�
; (b) 242

243 ; (c) 24
�
1 + 1

35

�
; (d) 6

�
1� 1

34

�
:

Rezolvare:
f (x) =

2

x2 + 2x
=
1

x
� 1

x+ 2
= x�1 � (x+ 2)�1 :

f 0 (x) = (�1)x�2 � (�1) (x+ 2)�2 :
f 00 (x) = (�1) (�2)x�3 � (�1) (�2) (x+ 2)�3 :
f 000 (x) = (�1) (�2) (�3)x�4 � (�1) (�2) (�3) (x+ 2)�4 :
f (4) (x) = (�1) (�2) (�3) (�4)x�5 � (�1) (�2) (�3) (�4) (x+ 2)�5 :
f (4) (x) = 4!

1

x5
� 4! 1

(x+ 2)
5

f (4) (1) = 4!
�
1� 1

35

�
= 24 � 242243 =

1936
81 :

R¼aspuns corect (d) :

27
R
xe�xdx = �xe�x � e�x + c;8x 2 (0;+1) ;8c 2 R.R p
x

x+ 1
dx =?8<:

p
x = t; t 2 (0;+1)j invers¼am

x = t2; t 2 (0;+1)jdiferenţiem
dx = 2tdtR t

t2 + 1
(2t) dt = 2

R t2 + 1� 1
t2 + 1

dt =

= 2 (t� arctg t) + ec, 8t 2 (0;+1) ;8ec 2 R.R p
x

x+ 1
dx = 2 (

p
x� arctg

p
x) + c, 8x 2 (0;+1) ;8c 2 R.

R¼aspuns corect (b) :

28
Z 2001

2000

[x] dx =

Z 2001

2000

2000dx = 2000:Z 2

0

2x� [x]
x+ [x+ 2]� 1dx =

Z 1

0

2x

x+ 1
dx+

Z 2

1

2x� 1
x+ 2

dx = 5 ln 3� 12 ln 2 + 4:

R¼aspuns corect (a) :

29. D (�xA;�yA) este simetricul lui A faţ¼a de O (0; 0)) jADj = 2 jOAj :
Atunci valoarea minim¼a a segmentului [AB] se atinge când
jOAj = dist (O; (d)) = j0�2�0+2jp

5
= 2p

5
:

R¼aspuns corect (d) :

6



30. jzj =
q
(5 cosu)

2
+ (5 sinu)

2
= 5:

4
3 2

�
0; �2

�
)

Re z = 5 cosu = 5 cos
�
arctg 43

�
= 5 +1q

1+( 43 )
2
= 3:

R¼aspuns corect (d) :
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