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Bacalaureat, mai 2022 
Proba E. c) 

0DWHPDWLFă�M_ЮW-nat 
 

Filiera WHRUHWLFă� profilul real, VSHFLDOL]DUHD�ЮWLLQаH�DOH�QDWXULL                                                        Simulare 
x 7RDWH�VXELHFWHOH�VXQW�REOLJDWRULL��6H�DFRUGă�zece puncte din oficiu. 
x Timpul efectiv de lucru este de trei ore. 

 

 SUBIECTUL I                                                                                                               (30 de puncte) 

5p 1. $UăWD܊L� Fă�QXPărul 
21 1

1 1i i
§ ·�¨ ¸� �© ¹

este real. 

5p 2. 6H�FRQVLGHUă�IuQF܊LD :f o , � � 2

2
1

xf x
x

 �
�

. $UăWD܊L�Fă � � 1,f x d  SHQWUX�RULFH�QXPăU�UHDO� x . 

5p 3. 5H]ROYD܊L vQ�PXO܊LPHD�QXPHUHORU�UHDOH�HFXD܊LD� 2 1 13 10 3 27 0x x� �� � �  . 

5p 4. 'HWHUPLQD܊L�număUXO�IXQF܊LLlor ^ ` ^ `: 0,1, 2,3 0,1, 2,3f o  cu proprietatea (0) (1)f f . 

5p 

 

5p 

5. În reperul cartezian xOy  VH�FRQVLGHUă�SXQFWHOH� (2, 1)A � , ( 1,1)B � , (1,3)C . 'HWHUPLQD܊L HFXD܊LD�
dreptei care trece prin punctul C �L�HVWH�SDUDOHOă�FX�GUHDSWD܈  AB . 
6. 'HWHUPLQD܊L�QXPHUHOH�UHDOH > @0,x S� , pentru care sin 2 sinx x . 

 SUBIECTUL al II-lea                                                                                                  ( 30 de puncte) 
 
 1. 6H�FRQVLGHUă�PXO܊LPHD� 2

1 0 1 1
,

0 1 3 3
I A§ · § ·
  ¨ ¸ ¨ ¸
© ¹ © ¹

�L܈  2( )M a I aA � , unde a  HVWH�QXPăU�UHDO� 

5p a) $UăWD܊L Fă� � �det (1) 5M  . 

5p 
5p 

b) $UăWD܊L Fă ( ) ( ) ( 4 )M a M b M a b ab�  � � , pentru orice numere reale a L�b܈  . 
c) 'HWHUPLQD܊L�QXPHUHOH�UHDOH� a  pentru care ( ) ( ) (2)M a M a M�  . 

  
2. Pe PXOĠLPHD�QXPHUHORU�UHDOH�VH�GHILQHúWH�OHJHD�GH�FRPSR]LĠLH DVRFLDWLYă܈�L�FX�HOHPHQW�QHXWUX     

3 2 2 2x y xy x y � � � . 
5p 

a) $UăWD܊L�Fă 2 2 23
3 3 3

x y x y§ · § · � � � �¨ ¸ ¨ ¸
© ¹ © ¹

, pentru orice numere reale x �L܈  y  . 

5p 
5p 

b) $UăWD܊L�Fă�
2
3

x x t , pentru orice număr real x . 

c) 'HWHUPLQD܊L�QXPăUXO� UHDO� x  pentru care x x x e , unde e  este elementul neutru al legii de 
FRPSR]L܊LH  ,, ´�. 

 SUBIECTUL al III-lea                                                                                                 ( 30 de puncte) 
 1. 6H�FRQVLGHUă�IXQF܊LD � � � �: 0, ,  lnxf f x e x x�f o  � � . 

5p a) $UăWD܊L�Fă�
1

lim
xo

( ) (1)
1

f x f e
x
�

 
�

. 

5p 

5p 

b) 'HWHUPLQD܊L� HFXD܊LD� WDQJHQWHL� OD� JUDILFXO� IXQF܊LHL� f  îQ� SXQFWXO� GH� DEVFLVă� 1x  , situat pe 
JUDILFXO�IXQF܊LHL� f . 
c) 'HPRQVWUD܊L�că IXQF܊LD� f HVWH�FRQYH[ă . 
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 2. 6H�FRQVLGHUă�IXQFĠLa : , ( ) ( 2) xf f x x x eo  � . 

5p a) $UăWD܊L�Fă�
1

0

( ) 4
3x

f x dx
e

 ³ . 

5p 
 
5p 

b) &DOFXOD܊L 
1

0

( )f x dx³ . 

c) 'HWHUPLQD܊L�QXPăUXO�QDWXUDO�QHQXO� n �WLLQG�Fă܈ ,
1

( 1) 3ln 2
( ) 2

n xx e dx
f x
� �

 ³ . 
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Bacalaureat, mai 2022 
Proba E. c) 

 
0DWHPDWLFă�0BЮW-nat 

%$5(0�'(�(9$/8$5(�ù,�'(�127$5( 
Simulare 

)LOLHUD�WHRUHWLFă��SURILOXO�UHDO��VSHFLDOL]DUHD�ЮWLLQаH�DOH�QDWXULL 
x 3HQWUX�RULFH� VROXĠLH� FRUHFWă�� FKLDU�GDFă�HVWH�GLIHULWă�GH�FHD�GLQ�EDUHP�� VH�DFRUGă�SXQFWDMXO�

FRUHVSXQ]ăWRU�  
x 1X� VH� DFRUGă� IUDFĠLXQL�GH�SXQFW�� GDU� VH�SRW� DFRUGD�SXQFWDMH� LQWHUPHGLDUH�SHQWUX�UH]ROYăUL�

SDUĠLDOH��vQ�OLPLWHOH punctajului indicat în barem. 
x 6H� DFRUGă� zece puncte din RILFLX�� 1RWD� ILQDOă� VH� FDOFXOHD]ă� SULQ� vPSăUĠLUHD� OD� zece a 

SXQFWDMXOXL�WRWDO�RE܊LQXW pentru lucrare. 
 

SUBIECTUL I                                                                                                               (30 de puncte) 

1. � �� � � �� �

22 2 2

2

1 1 1 1 1 1 2
1 1 1 1 1 1 2 2 2

1

i i i i i
i i i i i i

i

§ ·� � � �§ · § · § ·�  �  �   ¨ ¸¨ ¸ ¨ ¸ ¨ ¸¨ ¸� � � � � �© ¹ © ¹ © ¹© ¹
  �

 

3p 
 
 

2p 
 

2. 

� � � �22

2 2 2

12 2 11 1
1 1 1

xx x xf x
x x x

�� �
�  � �  �  �

� � �
 

Cum  
� �2

2

1
1

x
x
�
�

 0t  SHQWUX�RULFH�QXPăU�UHDO� x ��RE܊LQHP� � � 1,f x d  pentru orice 

QXPăU�UHDO� x .   

 3p 
  
 
 
 2p 
  

3. 

2 1 1 2 23 10 3 27 0 3 3 30 3 27 0 10 9 0x x x x t t� �� � �  � � � � �  � � �  , unde  
3x t  

1 1t�  , 2 9t   

13 1 0x x � �L܈   23 9 2x x �   VROX܊LL. 

 
2p 

 
1p 
2p 

 

4. 
� � � �0 1f f SRW�IL�DOHVH�vQ�SDWUX�PRGXUL܈�L�SHQWUX�ILHFDUH�DOHJHUH��QXPHUHOH� � �2f �L܈

� �3f pot fi alese în 24 moduri. 
([LVWă� 24 4 64�   GH�IXQF܊LL� 

  
 3p 
  
 2p 

5. 

d ABm m  ܈L�FXP� 2
3ABm  �  RE܊LQHP� 2

3dm  �  

� � � �23 1
3c d cy y m x x y x�  � � �  � � �  

(FXD܊LD�GUHSWHL� d este 2 3 11 0x y� �  . 
 

 
2p 

 
  

3p 

6. 

� �2sin cos sin sin 2cos 1 0x x x x x � �     
 

Cum > @0,x S� ��RE܊LQHP� 0x  , 
3

x S
  sau x S .    

 2p 
 
 

3p 
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SUBIECTUL al II-lea                                                                                                              (30 de puncte) 

 1. 
a) 

� �� � 1 0 1 1 2 1
det 1 det det 2 4 3 1

0 1 3 3 3 4

8 3 5.

M
§ ·§ · § · § ·

 �   � � �  ¨ ¸¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹© ¹

 �  

 

3p 
 
 2p 

b) 
� � � � � � � � 2

2 2 2M a M b I aA I bA I aA bA abA�  � � �  � � �  
i cum 2܈    4A A  �  

� � � � � � � �2 4 4M a M b I a b ab A M a b ab� �  � � �  � � , pentru orice numere reale a i b܈ . 

2p 
1p 

 
2p 

 
c) 

� � � � � � � �2 22 4 2 4 2 2M a M a M a a M a a�  �  � �  �  

2
12 1 0 1a a a� � �  �  � �L܈  2

1
2

a  . 

 

 2p 
 
3p 

2. 
 a) 

2 2 2 2 2 2 4 23 3
3 3 3 3 3 3 9 3

x y xy x y x y yª º§ · § · § · � � �  � � � � �  ¨ ¸ ¨ ¸ ¨ ¸« »© ¹ © ¹ © ¹¬ ¼
 

2 2 2 2 2 2 23 3
3 3 3 9 3 3 9

x y y x yª º ª º§ · § · § · § · � � � �  � � � �  ¨ ¸ ¨ ¸ ¨ ¸ ¨ ¸« » « »© ¹ © ¹ © ¹ © ¹¬ ¼ ¬ ¼
 2 2 23

3 3 3
x y§ ·§ ·� � �¨ ¸¨ ¸

© ¹© ¹
, pentru 

orice numere reale x �L܈  y .  
 

 
2p 

 
 

3p 
 
 

 b) 

23 2 2 2 3 4 2x x xx x x x x � � �  � �  

� �22 223 4 2 9 12 4 0 3 2 0
3

x x x x x� � t � � � t � � t , pentru orice număr real x .  

2p 
 

3p 

 
c) 

x e e x x  , pentru orice 1x e�   
3 32 2 2 19 1 1.

3 3 3 27
x x x x x x§ · § ·� � �  � �  �  ¨ ¸ ¨ ¸

© ¹ © ¹  

2p 
 

3p 

 
 

SUBIECTUL al III-lea                                                                                                             (30 de puncte) 

1. 
a) 

� � � � � �
1

1
lim 1

1x

f x f
f

xo

�
c 

�
 

� � 1ln 1x xf x e x x e
x

cc c c � �  � � , � �1f ec  �  

� � � �
1

1
lim

1x

f x f
e

xo

�
�  

�
. 

 2p 
 
 
 

3p 

 b) 

7DQJHQWD�OD�JUDILFXO�IXQF܊LHL�vQ�SXQFWXO� � �� �1, 1f  are HFXD܊La  

� � � �� �1 1 1y f f xc�  � �  

� � � � � �1 1, 1 1 1f e f e y e e xc �  � � �  � �  

HFXD܊LD�WDQJHQWHL este 1 0ex y� �  . 
 

 
2p 

 
  
 3p 

 
 

 c) 
� � 2

1xf x e
x

cc  � , � �0,x� f  

� � 0f xcc ! , pentru orice � �0,x� f ��GHFL�IXQF܊LD� f HVWH�FRQYH[ă� 

 2p 
 
3p 
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2. 
a) 

� � � � � �
1 1 1 1 1

2 2

0 0 0 0 0

2
2 2

x

x x

f x x x e
dx dx x x dx x dx xdx

e e
�

  �  �  ³ ³ ³ ³ ³  

3 1 1
2

0 0

1 41
3 3 3
x x �  �  . 

  
 3p 

 
 2p 

 b) 

� � � � � � � �

� � � �

1 1 11
2 2

0
0 0 0

11

0
0

2 2 2 2

3 2 2 2 3 4 2 2 2 .

x x x

x x

f x dx x x e dx x x e x e dx

e x e e dx e e e e

c �  � � �  

§ ·
 � � �  � � � �  ¨ ¸¨ ¸

© ¹

³ ³ ³

³
 

 

2p 
 
 
 

3p 
 

 c) 

� �
� � � �

2
2

2 1
1 1

1 1 1 1 2ln 2 ln
2 2 2 3

xn n nx e x n ndx dx x x
f x x x
� � �

  �  
�³ ³  

2
21 2 3ln 2ln 2 24 0

2 3 2
n n n n�

 � � �  ��RE܊LQHP� 4n   GHRDUHFH�HVWH�QXPăU�QDWXUDO�QHQXO� 

3p 
 

  
 2p 
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