
 

 

 

CONCURSUL NAȚIONAL DE MATEMATICĂ 

“TEHNICI MATEMATICE“- ediția a XVIII-a 

Etapa județeană 10.02.2023 

Barem de corectare 

Clasa a X-a – Matematică M_șt-nat 

Subiectul I (30 p) 

a) 𝑥1 = 𝑥2 = ⋯ = 𝑥2023 = 𝑛, (∀)𝑛 ≥ 2, 𝑛 ∈ ℕ……………………………………………...…2 p 

 𝑎 = 𝑛1 ∙ 𝑛2 ∙ 𝑛3 ∙ … ∙ 𝑛2023..........................................................................................................2 p 

𝑎 = 𝑛1+2+3+⋯+2023……………………………………………………………………….….…2 p 

𝑎 = (𝑛2023∙506)2 = 𝑝𝑝……………………………………………………………………….…4 p 

b) 𝑠𝑖𝑛4𝑥 + 𝑐𝑜𝑠4𝑥 +
1

2
𝑠𝑖𝑛22𝑥 = (𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥)2 = 1.............................................................2 p 

𝑥 = 4 + 2 = 6……………………………………………………………………………….….2 p 

3𝑠𝑖𝑛4𝑥 + 3𝑐𝑜𝑠4𝑥 = 3 − 6𝑠𝑖𝑛2𝑥 ∙ 𝑐𝑜𝑠2𝑥.....................................................................................2 p 

2𝑠𝑖𝑛6𝑥 + 2𝑐𝑜𝑠6𝑥 = 2 − 6𝑠𝑖𝑛2𝑥 ∙ 𝑐𝑜𝑠2𝑥.....................................................................................2 p 

𝑦 = −3 + 10 = 7…………………………………………………………………………….…1 p 

𝑥 < 𝑦……………………………………………………………………………………….……1 p 

c) 1 + 2−1 + 2−2 + 2−3 + ⋯ + 2−𝑛 =
(

1

2
)

𝑛+1
−1

1

2
−1

...........................................................................5 p 

1 + 2−1 + 2−2 + 2−3 + ⋯ + 2−𝑛 = 2 −
1

2𝑛.................................................................................4 p 

1 + 2−1 + 2−2 + 2−3 + ⋯ + 2−𝑛 < 2.........................................................................................1 p 

Subiectul II (30 p) 

a) Se arată că (1 − √2)
3

= 7 − 5√2……………………………………………………………5 p 

√7 − 5√2
3

= √(1 − √2)
33

= 1 − √2..........................................................................................5 p 

b) Se arată că (1 + √2)
3

= 7 + 5√2……………………………………………………….…..3 p 

√7 + 5√2
3

= √(1 + √2)
33

= 1 + √2..........................................................................................2 p 



𝑞 = 1 + √2 +
1

1+√2
= 1 + √2 − (1 − √2)..................................................................................4 p 

𝑞 = 2√2 ∈ ℝ ∕ ℚ………………………………………………………………………….……1 p 

c) √𝑥4 ∙ √𝑥2 ∙ √𝑥
36

= 𝑥
29

36………………………………………………………………..………3 p 

√𝑥3 ∙ √𝑥2 ∙ √𝑥
345

= 𝑥
43

60………………………………………………………………………..…3 p 

 𝑥
4

45 = √2………………………………………………………………………………………..2 p 

𝑥 = 32√32
8

……………………………………………………………………………….……..2 p 

Subiectul III (30 p) 

a) 𝑧 =  𝑥 + 𝑦𝑖, 𝑢𝑛𝑑𝑒 𝑥, 𝑦 ∈ ℝ…………………………………………………………..……….2 p 

|𝑧 +
1

𝑎
|

2

− |𝑧̅ −
1

𝑎
|

2

= √(𝑥 +
1

𝑎
)

2

+ 𝑦2

2

− √(𝑥 −
1

𝑎
)

2

+ (−𝑦)2

2

=
4𝑥

𝑎
……………….……… 6 p 

𝑎

4
(|𝑧 +

1

𝑎
|

2

− |𝑧̅ −
1

𝑎
|

2
) = 𝑥 = 𝑅𝑒(𝑧)……………………………………………………….…..2 p 

b)  (6 + 9𝑖)2 = −45 + 108𝑖 

(1 + 8𝑖)2 = −63 + 16𝑖 

2(6 + 9𝑖)2 − 3(1 + 8𝑖)2 = 99 + 168𝑖 

99 + 168𝑖 = 𝑎 + 𝑏𝑖 ⟹ 𝑎 = 99, 𝑏 = 168 

c) 

 2(6 + 9𝑖)𝑛 − 3(1 + 8𝑖)𝑛 = 3(7 + 4𝑖)𝑛 ⟺ 2 ∙ 3𝑛−1 ∙ (2 + 3𝑖)𝑛 = (1 + 8𝑖)𝑛 + (7 + 4𝑖)𝑛…2 p 

2 ∙ 3𝑛−1 ∙ (2 + 3𝑖)𝑛 = (1 + 8𝑖)𝑛 + (7 + 4𝑖)𝑛 ⟺ 2 ∙ 3𝑛−1 = (
1+8𝑖

2+3𝑖
)

𝑛

+ (
7+4𝑖

2+3𝑖
)

𝑛

 …………….3 p 

2 ∙ 3𝑛−1 = (
1+8𝑖

2+3𝑖
)

𝑛

+ (
7+4𝑖

2+3𝑖
)

𝑛

⟺ 2 ∙ 3𝑛−1 = (
26−13𝑖

13
)

𝑛

+ (
26+13𝑖

13
)

𝑛

………………….……….3 p 

2 ∙ 3𝑛−1 = (
26−13𝑖

13
)

𝑛

+ (
26+13𝑖

13
)

𝑛

⟺ 2 ∙ 3𝑛−1 = (2 + 𝑖)𝑛 + (2 − 𝑖)𝑛………………………...2 p 

 

 

 

 

 

 

 


