
         

 

Varianta 031 
 
SUBIECTUL I 

a) 15 4i− = . 

b) 5AC = . 
c) 2S i= − . 
d) Condiia ca punctele A , C  s  fie situate pe dreapta 0x ay b+ + =  implic  sistemul 

3 12 0

4 14 0

a b

a b

+ + =
 + + =

 cu soluia 
1

2
a = −  i 3b = . 

e) 4. 

f) 
1

2
a =  i 

1

2
b = . 

 
SUBIECTUL II 
1. 

a) ( )1003
2007 2ˆ ˆ ˆ ˆ4 4 4 0= ⋅ = . 

b) 3 8 9
11 11 9 1C C C− + = . 

c) 1x = . 
d) 2x = . 

e) Doar numerele 1,2,3 verific inegalitatea 30nn < . Probailitatea este 
3

5
. 

2. 
a) ( ) 6 47 30f x x x′ = + , x∈R . 

b) ( )
1

0

47

8
f x dx = −∫ . 

c) 
( ) ( ) ( )

0

0
lim 0 0
x

f x f
f

x→

−
′= = . 

d) Cum ( ) 0f x′ ≥ , x∈R , rezult  c  f  este strict cresctoare pe R. 

e) 
9 1 9

lim
55 7n

n

n→∞

+ =
+

. 

 
SUBIECTUL III 
a) Pentru 0a =  avem ( ) 2 20 0X A I I G= ⋅ + = ∈ . 

b) Prin calul direct se obine 2 3 3
3

6 6
A A

 
= = ⋅ 
 

. 

 

            

 



         

 

c) ( ) ( ) ( ) ( )20X a X X a I X a⋅ = ⋅ =  i ( ) ( ) ( ) ( )20X X a I X a X a⋅ = ⋅ =  

d) ( ) ( ) ( ) ( ) ( ) ( )2
2 2 2 3X a X b a A I b A I abA a b A I X ab a b⋅ = ⋅ + ⋅ ⋅ + = + + + = + + . 

e) ( )det 0A =  i ( )rang 1A = . 

f) ( )( ) 1
det 3 1

2 2 1

a a
X a a

a a

+
= = +

+
. 

g) Avem ( ) ( ) 1 1 1
3

3 3 3
X a X b X a b

   ⋅ = + + −   
   

 pentru orice ,a b∈ R , de unde se 

observ c  ( ) ( )1 1 1

3 3 3
X a X X X a X

     ⋅ − = − ⋅ = −     
     

. Atunci 

( )100 99 2 1 1 100 1
... 0

3 3 3 3 3 3 3
X X X X X X X X
   − −             ⋅ ⋅ ⋅ − ⋅ − ⋅ ⋅ ⋅ ⋅ = −                

                
K  

deci 
1

3
t = − . 

 
SUBIECTUL IV 
a) Cum ( )lim 0

x
f x

→∞
= , rezult  c  dreapta 0y =  este asimptota orizontal c tre +∞  la 

graficul funciei f . 

b) ( )
( )

2

22

2

1

x x
f x

x x

+′ = −
+ +

, x∈R . 

c) ( ) 1
2

3
f − = − , ( )0 1f = , ( )2 0f ′ − =  i ( )0 0f ′ = . 

d) Solu
�
ia 1. Avem tabelul de variaie 

x ∞−            -2           0              ∞  
)(xf ′  - - - - - - - -  0 + + + 0 - - - - - - -  

)(xf     0            1

3
−            1              0 

Rezult  ( )1
1

3
f x− ≤ ≤  oricare ar fi x∈R . 

Solu
�
ia 2. Avem 21 0x x+ + >  oricare ar fi x∈R . Inegalitatea ( ) 1f x ≤  revine la 

20 x≤ , care are loc pentru orice x∈R . Inegalitatea ( )1

3
f x− ≤  revine la inegalitatea 

( )2
2 0x + ≥  care are loc pentru orice x∈R . Deci ( )1

1
3

f x− ≤ ≤  oricare ar fi x∈R . 

e) Se aplic regula lui l’Hospital i 
( ) ( )( )

2

2
lim lim lim 1

ln 1x x x

F x x x
x f x

x x x→∞ →∞ →∞

+= ⋅ = =
+ +

. 

 

            

 



         

 

f) 

( ) ( )
11 1 1

1
2

22 0
00 0 0

1 2 1 1 1 1 2 1
ln 1 arctg

2 1 2 2 3 31 3
2 4

ln3 3
                

2 18

x dx x
f x dx dx x x

x x
x

π

+ += + = + + +
+ +  + + 

 

= +

∫ ∫ ∫
 

g) ( )2

0

1 3 2 1 3
lim ( ) ln lim ln 1 arctg ln

2 3 183

x

x x

x
f t dt x x x x

π
→∞ →∞

   +− = + + + − −     
  

∫  

2

2

1 1 3 2 1 3 3 3 3
limln limarctg

2 3 18 6 18 93x x

x x x

x

π π π π
→∞ →∞

+ + += + − = − = . 

 

            

 


