
CONCURSUL NAŢIONAL DE MATEMATICĂ 

„TEHNICI  MATEMATICE”-editia  a XVIII-a 

Etapa judeteană 10.02.2023 

Clasa a XII -a    M_Tehnologic  

SUBIECTUL I  

1) 𝑎6 = 𝑎1 + 5𝑟,  𝑎2 = 𝑎1 + 𝑟 =>   𝑎6 = 𝑎2 + 4𝑟  

16 = 8 + 4𝑟 => 𝑟 = 2 

3p 

2p 

2) 2𝑥 + 1 ≥ 3 ∙ 3 + 2 

2𝑥 ≥ 10 => 𝑥 ∈ [5, +∞) 

2p 

3p 

3) 26𝑥 = 24 

6𝑥 = 4 => 𝑥 =
2

3
 

3p 

 

2p 

4) 
𝐶
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=
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𝐶 2
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𝐴 2
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=
1

2
 

2p 

 

 

2p 

 

1p 

5) 𝐴𝐵 = √(−1 − 0)2 + (3 − 1)2 = √5, 𝐴𝐶 = √(−1 − 2)2 + (3 + 2)2 = √34, 

𝐵𝐶 = √(2 − 0)2 + (2 + 1)2 = √13  

 𝑃∆𝐴𝐵𝐶 = 𝐴𝐵 + 𝐴𝐶 + 𝐵𝐶 = √5 + √34 + √13 

3p 

 

 

 

2p 

6) 
𝑠𝑖𝑛30° =

1

2
, 𝑐𝑡𝑔45° = 1, 𝑐𝑜𝑠60° =

1

2
 

=> 𝐸 = 1 

 

3p 

2p 

SUBIECTUL II 

1) a) 𝑑𝑒𝑡𝐴 = |
5 1

−2 −1
| = −5 + 2 

= −3 

3p 

2p 

 b) 𝐴 ∙ 𝐴 = (
5 1

−2 −1
) ∙ (

5 1
−2 −1

) = (
23 4
−8 −1

) => 

𝐴2 − 23I2 = (
23 4
−8 −1

) − (
23 0
0 23

) = (
0 4

−8 −24
) 

3p 

 

 

2p 

c) 𝐴 ∙ X − I2 = 𝐴2 − 23I2 => 𝐴 ∙ X = I2 + 𝐴2 − 23I2 => 𝐴 ∙ X = (
1 4

−8 −23
), 𝑑𝑒𝑡𝐴 = −3 ≠ 0  

 

3p 



=> A inversabilă=> 𝐴−1 =
1

𝑑𝑒𝑡𝐴
𝐴∗ =

1

3
(

1 1
−2 −5

) 

deci 𝑋 =
1

3
(

1 1
−2 −5

) (
1 4

−8 −23
) => 𝑋 =

1

3
(

−7 −19
38 107

) 

 

 

2p 

2) a) 3∘ 2023 = 3 ∙ 2023 − 3 ∙ 3 − 3 ∙ 2023 + 12 = 

 = 3 

3p 

2p 

b) 𝑥 ∘ 𝑦 = 𝑥𝑦 − 3𝑥 − 3𝑦 + 12 = 𝑥𝑦 − 3𝑥 − 3𝑦 + 9 + 3 = 𝑥(𝑦 − 3) − 3(𝑦 − 3) + 3 

Deci 𝑥 ∘ 𝑦 = (𝑥 − 3)(𝑦 − 3) + 3 

3p 

 

2p 

c) 𝑎 ∘ 𝑏 = 13 => (𝑎 − 3)(𝑏 − 3) + 3 = 13 => (𝑎 − 3)(𝑏 − 3) = 10  , 

 𝑎, 𝑏 ∈ 𝑵, deci ((𝑎 − 3), (𝑏 − 3)) ∈ {(1,10), (2,5), (5,2), (10,1)} 

(𝑎, 𝑏) ∈ {(4,13), (5,8), (8,5), (13,4)} 

2p 

 

 

3p 

SUBIECTUL III 

1)  a) 𝑓 𝑒𝑠𝑡𝑒 𝑓𝑢𝑛𝑐ț𝑖𝑒 𝑑𝑒𝑟𝑖𝑣𝑎𝑏𝑖𝑙ă 𝑝𝑒 𝑹, 𝑓′(𝑥) = ((𝑥2 + 4)𝑒𝑥)
′

= 

= (𝑥2 + 4)′𝑒𝑥 + (𝑥2 + 4)(𝑒𝑥)′ = (2𝑥 + 𝑥2 + 4)𝑒𝑥 

3p 

 

2p 

b) lim
𝑥→∞

𝑓′(𝑥)

𝑓(𝑥)
= lim

𝑥→∞

(𝑥2+2𝑥+4)𝑒𝑥

(𝑥2+4)𝑒𝑥 = (
∞

∞
) = 

= lim
𝑥→∞

𝑥2 (1 +
2
𝑥 +

4
𝑥2)

𝑥2 (1 +
4

𝑥2)
= 1 

 

3p 

 

 

 

2p 

c) 𝑓′(𝑥) = 0 => ecuația nu are soluții reale 

Obținem 𝑓′(𝑥) > 0 pentru orice 𝑥 ∈ 𝑹, deci f strict crescătoare pentru 𝑥 ∈ 𝑹, 

lim
𝑥→−∞

𝑓(𝑥) = lim
𝑥→+∞

𝑥2+4

𝑒𝑥 = 0, iar lim
𝑥→+∞

𝑓(𝑥) = lim
𝑥→+∞

(𝑥2 + 4)𝑒𝑥 = +∞ și 𝑓(0) = 4 

Deci 𝑓(𝑥) ≥ 4, pentru orice număr real 𝑥 ≥ 0. 

 

 

 

3p 

 

 

2p 

2) a) ∫ 𝑓(𝑥) ∙ (𝑥 + 2)𝑑𝑥 = ∫
𝑥−2

𝑥+2
∙ (𝑥 + 2)𝑑𝑥 = ∫ (𝑥 − 2)𝑑𝑥 =

3

2

3

2

3

2
 

=(
𝑥2

2
− 2𝑥) |3

2
= (

32

2
− 6) − (

22

2
− 4) =

1

2
 

 

3p 

 

2p 

 

b) ∫ 𝑓(𝑥)𝑑𝑥 =
2

1 ∫
𝑥−2

𝑥+2
𝑑𝑥 = ∫ (1 −

4

𝑥+2
)𝑑𝑥 = (𝑥 − 4ln (𝑥 + 2))|2

1
=

2

1

2

1
 

= (2 − 4ln 4)) − (1 − 4ln 3) = 1 − 4𝑙𝑛
4

3
 

 

3p 

 

2p 



𝑐) ∫  𝑓(𝑥)
𝑚

2

𝑓′(𝑥)𝑑𝑥 =
𝑓2(𝑥)

2
|
𝑚
2

=
1

2
(

𝑚 − 2

𝑚 + 2
)

2

 

Obținem 
1

2
(

𝑚−2

𝑚+2
)

2
=

1

18
=> (

𝑚−2

𝑚+2
)

2
=

1

9
=>

𝑚−2

𝑚+2
= ±

1

3
 

Deoarece 𝑚 > 2, găsim 𝑚 = 4, care convine. 

 

2p 

 

 

 

3p 

 

 


