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([DPHQXO�GH�EDFDODXUHDW�QD܊LRQDO����� 
Proba E. c) 

0DWHPDWLFă�0B܈W-nat 
 

Clasa a XII-a 
Simulare  

Filiera teoretică, profilul real, specializarea útiinĠe ale naturii 
x Toate subiectele sunt obligatorii. Se acordă����SXQFWH�GLQ�RILFLX� 
x Timpul de lucru efectiv este de 3 ore. 
 

SUBIECTUL I                                                                                                                                              (30 de puncte) 
5 p     1.&DOFXODĠL�UDĠLD�SURJUHVLHL�DULWPHWLFH�� � � 1n na

t
��úWLLQG�Fă� 3 4 5 9a a a� �   úL� 5 6 7 15a a a� �  . 

5 p     2.'HWHUPLQDĠL�QXPărul real a, ܈WLLQG�Fă�SXQFWXO� � �2 2 ,2A a a� DSDU܊LQH�JUDILFXOXL  IXQFĠLHL� 

:f o , ( ) 3f x x �                                                                                      . 

5 p     3.5H]ROYD܊L�vQ�PXOĠLmea numerelor realH�HFXDĠLD 12 4 8x x��  . 
5 p     4.'HWHUPLQDĠL�FkWH�QXPHUH�QDWXUDOH�GH�GRXă cifre, DYkQG�VXma FLIUHORU�QXPăU�impar,  se pot forma cu elementele 

PXOĠLPLL�^���������`� 
5 p     5.ÌQ�UHSHUXO�FDUWH]LDQ�xOy VH�FRQVLGHUă�SXQFWHOH�A(2����úL�B�������'HWHUPLQDĠL�HFXDĠLD�dreptei care trece prin 

O�����܈�L�HVWH�SHUSHQGLFXODUă�SH dreapta AB.  
5 p     6.&DOFXODĠL OXQJLPHD�UD]HL�FHUFXOXL�FLUFXPVFULV�WULXQJKLXOXL�$%&�vQ�FDUH� 12AB  , 16AC   úL� 20BC   

SUBIECTUL al II-lea                                                                                                                                  (30 de puncte)  

           1.6H�FRQVLGHUă�PDWULFHle 
1 2
2 4

A § ·
 ¨ ¸� �© ¹

, 2

1 0
0 1

I § ·
 ¨ ¸
© ¹

�L܈  � � 2M x I xA � , unde x HVWH�QXPăU�UHDO� 

5 p      a) $UăWDĠL�Fă� � �� �det 1 2M  � . 

5 p      b) 'HPRQVWUDĠL�Fă� � � � � � �3M x M y M x y xy�  � � , pentru orice numere reale x ܈L�y. 

5 p      c) DemonstrDĠL�Fă�QX�H[LVWă�numerele vQWUHJL x ܈L�y  DVWIHO�vQFkW � � � � � �2022M x M y M�  . 
           2.3H�PXOĠLPHD�QXPHUHORU�UHDOH�VH�GHILQHúWH�OHJHD�GH�FRPSR]LĠLH�� 6 6 42x y xy x y  � � � . 

5 p      a) CalculD܊L� � �1 2 3  . 
5 p      b) $UăWDĠL�Fă� 7 7x x x    ��SHQWUX�RULFH�QXPăU�UHDO�x. 
5 p      c) 'HWHUPLQDĠL�QXPerele naturale n DVWIHO�vQFkW� n n n  . 

SUBIECTUL al III-lea                                                                                                                                 (30 de puncte)  

            1.6H�FRQVLGHUă�IXQFĠLD� � � 1: 0, , ( ) lnf f x x
x

�f o  � . 

5 p       a) $UăWDĠL�Fă� � �/
2
1xf x

x
� , pentru orice � �0,x� �f . 

5 p       b) DHWHUPLQDĠL�HFXDĠLD�WDQJHQWHL�OD�JUDILFXO�IXQFĠLHL�f  parDOHOă�FX�D[D�Ox . 
5 p       c) $UăWDĠL�Fă� � �2 ln 2x x� d  pentru orice � �0,x� �f . 

           2. 6H�FRQVLGHUă�IXQFĠLD� � � 1: 0, , ( )f f x x
x

�f o  � . 

5 p      a) $UăWDĠL�Fă�
� �2

1

1
2

f x
dx

x
 ³ . 

5 p      b) DemonstrDĠL�Fă�RULFH�primitivă�D�IXQF܊LHL  f  este FRQYH[ă pe  � �0,�f . 

5 p      c) 'HWHUPLQDĠL�QXPăUXO�QDWXUDO�n pentru care � � � �� �/

1

6 10
n

f x xf x dx n�  �³ . 
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([DPHQXO�GH�EDFDODXUHDW�QD܊LRQDO����� 
Proba E. c) 

0DWHPDWLFă�0B܈W-nat 
%DUHP�GH�HYDOXDUH܈�L�QRWDUH 

 
)LOLHUD�WHRUHWLFă��SURILOXO�UHDO��VSHFLDOL]DUHD�úWLLQĠH�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 
SXQFWDMXOXL�LQGLFDW�vQ�EDUHP� 
x 6H�DFRUGă����SXQFWH�GLQ�RILFLX��1RWD�ILQDOă�VH�FDOFXOHD]ă�SULQ�vPSăUĠLUHD�OD����D�SXQFWDMXOXL�WRWDO�DFRUGDW 
pentru lucrare. 
 

SUBIECTUL I 
1. 3 4 5 9a a a� �  � 43 9a  � 4 3a �L܈   5 6 7 15a a a� �  � 63 15a  � 6 5a   4p 

6 4 1
2

a ar �
   

1p 

2. � �2 22 2 3f a a a a�  � �  2p 

2 2 3 2a a� �  � 1a   3p 
3. 12 4 8x x��  � 4 4 2 32 0x x� � �  ; 2 0x t ! � 2 4 32 0t t� �   3p 

1 8 0t  � � �L܈ 2 4t  � 2x   2p 
4. 
 

O FLIUă�HVWH�SDUă܈�L�FHDODOWă�FLIUă�HVWH�LPSDUă. &LIUD�SDUă�SRDWH�IL�DOHDVă�vQ�GRXă�PRGXUL��LDU�FHD�LPSDUă�vQ�WUHL�
moduri.   

3p 

Se pot forma 2 3 6�   numere. 2p 
5. 1ABm  �  2p 

1ABm m�  � �L܈ 1m �LD܊L�HFXD܈  y x  3p 
6. 
 
 
 

2 2 2BC AB AC �  2p 

10
2
BCR    

3p 

 
SUBIECTUL al II-lea 

1.a) 
� �

2 2
1

2 3
M § ·

 ¨ ¸� �© ¹
 

2 p 

� �� �det 1 2M  �   3p 

b) � � � � � �� � 2
2 2 2M x M y I xA I yA I xA yA xyA � �  � � �  2p 

2 3 6
3

6 12
A A

� �§ ·
  �¨ ¸
© ¹

� � � � � � �3M x M y M x y xy�  � �  
3p 

c)  � � � � � �3M x M y M x y xy�  � � � 3 2022x y xy� �   1p 

 3 2022x y xy� �  � x ܈L�y numere pare, 2 1x k � , 2 1y p �   2p 

� �� �2 1 2 1 3 2 1 2 1 2022k p k p� � � � � �  � � �2 6 2 2 2023pk k p� � �  , imposibil. 2p 

2.a) 1 2 26   2p 
26 6 6   3p 

b) 7x x  , x� �  2p 
7 x x  , x� � � 7 7x x x    , x� �  3p 

c) 2 12 42n n n n  � � � 2 12 42n n n� �   � 2 13 42 0n n� �   3p 

1 6n  � , 2 7n  �  2p 
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SUBIECTUL al III-lea 
1.a) 

� �
/

/
2

1 1 1lnf x x
x xx

§ · �  � �¨ ¸
© ¹

, � �0,x� �f  
2 p 

� �
/

/
2 2

1 1 1 1ln xf x x
x xx x

�§ · �  � �  ¨ ¸
© ¹

, � �0,x� �f  
3p 

b) 3DQWD�WDQJHQWHL�HVWH�HJDOă�FX��; � �/ 0f x  � 1x  . 3p 

� �1 1f �LD�WDQJHQWHL�HVWH܊L�HFXD܈   1y  . 2p 

c)  0 1x   este punct de minim global, � � � �1 1f x ft  , � �0,x� � �f  2p 

� � 1f x t �
1ln 1x
x

� t �
ln 1 1
2
x

x
� t � � �2 ln 2x x� d  

3p 

2.a) � �2 2

2
1 1

11
f x

dx dx
x x

§ · �¨ ¸
© ¹³ ³  

2p 

2

1

1 1dx  ³ �L܈
2

2
1

1 1
2

dx
x

§ ·�  �¨ ¸
© ¹³  � � �2

1

1
2

f x
dx

x
 ³  

3p 

b) Fie F R�SULPLWLYă�RDUHFDUH�D�IXQF܊LHL� f, � � � �/F x f x , � �0,x� � �f  2p 

� � � �/ / /
2

11 0F x f x
x

  � ! , � �0,x� � �f � )�FRQYH[ă�SH� � �0,�f  
3p 

c) 
 
 
 

� � � �� � � � � � � � � �//

1
1 1

1
n n n
f x xf x dx xf x dx xf x nf n f�  ª º  ª º  �¬ ¼ ¬ ¼³ ³  

2p 

2 1 6 10n n�  � � � �23 0n �  � 3n  �  3p 
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