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Bacalaureat, mai 2022 
Proba E. c) 

0DWHPDWLFă�M_mate-info 
 

Filiera WHRUHWLFă� profilul real, PDWHPDWLFă-LQIRUPDWLFă                                                              
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. &DOFXOD܊L suma primilor zece termeni ai progresiei aritmetice 1( )n na t �WLLQG�Fă܈ , 2 9 10a a�  . 

5p 2. 'HWHUPLQD܊L�PRGXOXl QXPăUXOXL�FRPSOH[� (1 )z i i � . 

5p 3. 5H]ROYD܊L�îQ�PXO܊LPHD�QXPHUHORU�UHDOH�HFXD܊LD� 1 22 2 9x x� ��  . 

5p 
4. &DOFXOD܊L�SUREDELOLWDWHD�FD, DOHJkQG�XQ�QXPăU�GLQ�PXO܊LPHD�QXPHUHORU�QDWXUDOH�GH�GRXă�FLIUH��DFHVWD�Vă�ILH�
impar. 

 
5p 

5. 6H� FRQVLGHUă� SXQFWHOH� ,A B �L܈  C  astfel încât 4 3AB i j � �L܈  2 5BC i j � �� 'HWHUPLQD܊L� OXQJLPHD�

vectorului AC . 

5p 6. ܇WLLQG�Fă 3tga �L�a܈    ,  DUăWD܊L�Fă 
sin cos 2 3
cos sin

a a
a a
�

 �
�

. 

 SUBIECTUL al II-lea                                                                                                              ( 30 de puncte) 
 
 

1. 6H�FRQVLGHUă�PDWULFHa 

1 1
( ) 1 1 1

1 1 1

a
A a a

§ ·
¨ ¸ �¨ ¸
¨ ¸�© ¹

, unde a  este număr real. 

5p a) $UăWD܊L�Fă� � �det (3) 10A  . 

5p 
 
5p 

b) DemonsWUD܊L�Fă, pentru orice număr natural , 2n n t  rangul matricei ( )A n  este egal cu 3 . 

c) $UăWD܊L�Fă inversa matricei � �A m  nu are toate elementele numere întregi, SHQWUX�RULFH�QXPăU� 
natural m ,  2mt . 

  
2. Pe PXO܊LPHD�QXPHUHORU�UHDOH�VH�GHILQHúWH�OHJHD�GH�FRPSR]LĠLH DVRFLDWLYă 2 10 10 45x y xy x y � � � � . 

5p a) $UăWD܊L�Fă� 2( 5)( 5) 5x y x y � � � � , pentru orice numere reale x �L܈  y . 

5p 
5p 
 

b) &DOFXOD܊L 1 2 3 ... 2022 . 
c) 'HWHUPLQD܊L�perechile de numere naturale � �,m n  pentru care 27m n  . 
 

 SUBIECTUL al III-lea                                                                                                             ( 30 de puncte) 
 1. 6H�FRQVLGHUă�IXQF܊LD 2: , ( ) 4 ln( 1)f f x x xo  � �  . 

5p a) $UăWD܊L�Fă�
2

2

2(2 2)( ) ,
1

x xf x x
x
� �c  �
�

. 

5p 

5p 

 

b) &DOFXOD܊L � �lim
x

f x
of

. 

c) 'HPRQVWUD܊L�Fă�IXQF܊LD� f  HVWH�ELMHFWLYă� 
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2. 6H�FRQVLGHUă�IXQFĠLD� � � 2 2

2 2: , 1
3 3

xf f x
x x

o  � �
� �

. 

5p  a) $UăWD܊L�Fă � � � �
2

2

1

13
3

x f x dx� �  ³ . 

5p 
 
5p  

b) $UăWD܊L�Fă� � �
1

0

4 31 ln
3 9

f x dx S
 � �³ . 

c) 3HQWUX�ILHFDUH�QXPăU�QDWXUDO�QHQXO� n  VH�FRQVLGHUă�QXPăUXO � �
1

0

n
nI f x dx ³ ��$UăWD܊L�Fă� lim 0nn

I
of

 . 
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Bacalaureat, mai 2022 
Proba E. c) 

 
0DWHPDWLFă�M_mate-info 

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

                                                                                                                                                      Simulare 
)LOLHUD�WHRUHWLFă��SURILOXO�UHDO��VSHFLDOL]DUHD�PDWHPDWLFă-LQIRUPDWLFă 

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 SXQFWH�GLQ�RILFLX��1RWD�ILQDOă�VH�FDOFXOHD]ă�SULQ�vPSăUĠLUHD�OD�zece a punctajului 
total acordat pentru lucrare. 

SUBIECTUL I                                                                                                                    (30 puncte) 

1. � � � �
2 9 1 10

1 10 2 9
10

10
10 10 10 10 50.

2 2 2

a a a a
a a a a

S

�  �  

� � � � �
    

 

 
2p 

 
3p 

      

2. 

� � 2

2 2 2 2

1 1

1 1 2.

z i i i i i

z a b

 �  �  �

 �  �  
    

    2p 
    
    3p 
 
     

3. 

1 2

2
1 2

42 2 9 2 2 9,2
2

4 12 9 2 9 4 0 4,  
2

x x x x
x t

t t t t t
t

� ��  � � �   

�  � � �  �   
 

12 4 2x x �   VROX܊LH  

2
12 1
2

x x �  �  VROX܊LH. 

 
1p 

      
     2p 

 
 

2p 

4. 

nr. cazuri posibile=90 
nr. cazuri favorabile=45 

. cazuri favorabile 45 1
. cazuri posibile 90 2

nrP
nr

   . 

     2p 
     2p 
 

1p 

5. 2 2 2 2

6 8

6 8

10.

AC AB BC i j

AC a b

 �  �

 �  �  

 

 

 
2p 
2p 

 
1p 

6. 

� �
� �

� �2

cos 1sin cos 1
cos sin cos 1 1

3 13 1 4 2 3 2 3.
3 1 23 1

a tgaa a tga
a a a tga tga

�� �
   

� � �

�� �
    �

��

      

 
2p 

 
 

3p 
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SUBIECTUL al II-lea                                                                                                                 (30 puncte) 

1. 
a) 

� � � �� �
3 1 1 3 1 1

3 1 4 1 det 3 1 4 1 12 1 1 4 1 3
1 1 1 1 1 1

15 5 10.

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

 �  

  

 
3p 
 
 
 
2p 

b) 

� � � �

� �

2 2

2 2

1 1 1 1
1 1 1 ,  det 1 1 1
1 1 1 1 1 1

1 1 1 1 2
2 2 2 2 2 4 det 4

n n
A n n A n n

n n n n n n
n n n A n

§ ·
¨ ¸ �  �  ¨ ¸
¨ ¸� �© ¹

 � � � � � � �  � �

t � � � t � �  � t

 

Deci, ( ) 3rangA n   pentru orice QXPăU�QDWXUDO� 2n t . 

 
2p 

 
  

 
2p   
 
1p 
  

 
c) 

� �

� � � �

1
3

1 1
3 2

( ) ( ) ,  oricare m 2
1det det ( ) det det

2

A m inversabilă $ P $ P ,

A m A m I A m
m m

�

� �

� �  t �

� �  �  
� �

 

'DFă� 1( )A m�  ar avea toate elementele numere întregi ฺ 

^ `

1
2

2

1det ( )
2

2 1, 1

A m
m m

m m

�� � � � �
� �

� � � � �
 

Cum 22 2 4m m mt � � � t , deci � �1A m� nu are toate elementele numere întregi. 

 
 

 3p 
 
 

 
 
  
 2p 

2. 
a) 

  
� �2 10 10 50 5 2 5 10( 5) 5x y xy x y x y y � � � � �  � � � � �   

2( 5)( 5) 5x y � � � � , pentru orice numere reale x �L܈  y . 
 

 
3p 

 
2p  

b) 
5 5,  5 5 x y  pentru orice numere reale x �L܈  y . 

� � � �1 2 3 ...... 2022 1 2 3 4 5 ...... 2022 5 6 7 .... 2022 5   .   

2p 
 

3p 
 

  c) 
� �� � � �� �2 5 5 5 27 5 5 11m n m n m n � � � �  � � �  �  

Cum m �L܈  n  VXQW�QXPHUH�QDWXUDOH��VH�RE܊LQ�SHUHFKLOH� � �16, 4 �L܈  � �4,16 . 

3p 
   

2p 
 

 
 

SUBIECTUL al III-lea                                                                                                     (30 puncte) 

1. 
a) 

� �
� �

2 2
2 2

22

2 2

1 2( ) (4 ) ln( 1) 4 1 4
1 1

2 2 24 2 4 ,  .
1 1

xf x x x x
x x

x xx x x
x x

cc c c � �  � � �  �  
� �

� �� �
  �

� �

 

 3p 
 
 

2p 
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b) 

� � � � � �� �2 4 2

4

2

4

2

lim lim 4 ln( 1) lim ln ln 1

lim ln
1

ln(lim ) ln .
1

x

x x x
x

x

x

x

f x x x e x

e
x

e
x

of of of

of

of

 � �  � �  

  
�

  f  f
�

 

 
 

3p 
 
 

 
2p 

 
c) 

� � 0,  f x xc ! �  deci f HVWH�VWULFW�FUHVFăWRDUH��  

� f HVWH�LQMHFWLYă 
� � � �lim ,  lim ,   continuă ,P

 surjectivă
x x

f x f x f f

f
o�f of

 �f  f �  �

�
 

 f LQMHFWLYă܈�L�VXUMHFWLYă�  f ELMHFWLYă. 

 
2p 
 
 
2p 
 
1p 

2. 
a) 

� � � � � �
232 2 2 22 2 2

111 1
1

3 3 2 2
3

8 1 14 1 2 1 .
3 3 3

xx f x dx x x dx x x� �  � � �  � �  

 � � � � �  

³ ³
 

 
3p 

 
2p 

 b) 

� �

� �

1 1 1 1 1

2 2 2 20 0 0 0 0

1
11 2

0 0
0

2 2 2 1(1 ) 1 2
3 3 3 3

2ln 3
3 3

2 3 21 0 ln 4 ln 3 0
3 33

4 31 ln .
3 9

x xf x dx dx dx dx dx
x x x x

xx x arctg

arctg arctg

S

 � �  � �  
� � � �

 � � �  

 � � � � �  

 � �

³ ³ ³ ³ ³

 

 
 

3p 
                                                   
 
 
 
 

2p 
 
 

 c) 

2 2

2 2

2 1 2 1 1( ) 0
3 3 3

x x x xf x
x x
� � � �

 � d d
� �

, pentru orice > @0,1x�  

deci 
10 ( ) ,
3

n
nf x § ·d d ¨ ¸

© ¹
pentru orice > @0,1x� , n�  nenul 

1 1

0 0

1 10 ( )
3 3

n n
n

nI f x dx dx§ · § ·d  d  ¨ ¸ ¨ ¸
© ¹ © ¹³ ³ ��SHQWUX�RULFH�QXPăU�QDWXUDO�QHQXO� n  

�L�FXP܈
1lim 0 lim 0
3

n

nn n
I

of of

§ ·  �  ¨ ¸
© ¹

. 

       
 
 
 
2p 
 
                           
3p 
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