
Olimpiada Nationala de Matematica  
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Clasa a XII-a 

Barem : 

      1. 

 f  derivabila para → 𝒇′ impara …………………………………………… .1p 

 cu substitutia t= -   x obtinem  

I=∫ [
𝒇(−𝒕)

𝟏+𝒆−𝒕 + 𝒇′(−𝒕) ∙ 𝒍𝒏(𝟏 + 𝒆−𝒕)] 𝒅𝒕
𝒂

−𝒂
= 

           = ∫ [
𝒇(𝒕)∙𝒆𝒕

𝟏+𝒆𝒕 − 𝒇′(𝒕) ∙ 𝒍𝒏(𝟏 + 𝒆𝒕) + 𝒕 ∙ 𝒇′(𝒕)]
𝒂

−𝒂
  ……………………………….. 3p 

 2I= I+I =∫ [
𝒇(𝒕)∙(𝟏+𝒆𝒕)

𝟏+𝒆𝒕 + 𝒕 ∙ 𝒇′(𝒕)] 𝒅𝒕
𝒂

−𝒂
 =∫ [𝒇(𝒕) + 𝒕 ∙ 𝒇′(𝒕)]𝒅𝒕

𝒂

−𝒂
= =t∙ 𝒇(𝒕) |

𝒂
−𝒂

= 

af(𝒂) + 𝒂𝒇(−𝒂) = 𝟐𝒂𝒇(𝒂) → 𝑰 = 𝒂𝒇(𝒂)…..3p  

2. Pentru x≠ 𝟎 , functia f se scrie f(𝒙) =
𝟏−𝒄𝒐𝒔

𝟐

𝒙

𝟐
∙

𝒄𝒐𝒔
𝟑

𝒙
+𝟑𝒄𝒐𝒔

𝟏

𝒙

𝟒
= 

            =
𝟏

𝟏𝟔
∙ (𝟐 ∙ 𝒄𝒐𝒔

𝟏

𝒙
− 𝒄𝒐𝒔

𝟑

𝒙
− 𝒄𝒐𝒔

𝟓

𝒙
) ……………………………………………….. 2p 

 f(𝒙) =
𝟏

𝟖
∙ {

𝒄𝒐𝒔
𝟏

𝒙
, 𝒙 ≠ 𝟎

𝟎  , 𝒙 = 𝟎
−

𝟏

𝟏𝟔
∙ {

𝒄𝒐𝒔
𝟑

𝒙
, 𝒙 ≠ 𝟎

𝟎  , 𝒙 = 𝟎
−

𝟏

𝟏𝟔
∙ {

𝒄𝒐𝒔
𝟓

𝒙
  , 𝒙 ≠ 𝟎

𝟎  ,   𝒙 = 𝟎
+       + {

𝟎 , 𝒙 ≠ 𝟎
𝒄  , 𝒙 = 𝟎

 

……………………………………………………………………………………2p 

      Functiile de forma g(𝒙) = {
𝒄𝒐𝒔

𝒌

𝒙
 , 𝒙 ≠ 𝟎

𝟎  , 𝒙 = 𝟎
 ( k≠ 𝟎)admit primitive pe R …2p 

        Functia f admite primitive daca si numai daca c=0  ……………………………1p 

3. a) ∀𝒙, 𝒚 ∈ 𝑯 → (𝒙𝒚)𝟐 = 𝒙𝒚𝒙𝒚 = 𝒙𝟐𝒚𝟐 = 𝒆 ∙ 𝒆 = 𝒆, deci 𝒙𝒚 ∈ 𝑯 …………2p 

∀𝒙 ∈ 𝑯 → 𝒙𝟐 = 𝒆 → 𝒙−𝟏 = 𝒙 ∈ 𝑯…………………………………………………………….1p 

 Deci 𝑯subgrup al lui 𝑮……………………………………………………………………………..1p 

b) Din teorema lui Lagrange avem 𝒐𝒓𝒅𝑮 ⋮ 𝒐𝒓𝒅𝑯 → 𝒐𝒓𝒅𝑮 = 𝒌 ∙ 𝒐𝒓𝒅𝑯, 𝒌 ∈ 𝑵∗ …..1p 

2𝒐𝒓𝒅𝑯 > 𝑜𝑟𝑑𝐺 → 𝟐𝒐𝒓𝒅𝑯 >  𝑘 ∙ 𝑜𝑟𝑑𝐻 → 2 > 𝑘 → 𝑘 = 1…………1p 

Deci 𝒐𝒓𝒅𝑮 = 𝒐𝒓𝒅𝑯 → 𝑮 = 𝑯…………………………………………1p 

 



4. (𝒙 + 𝒚)𝟐 − (𝒙 + 𝒚) = (𝒙𝟐 − 𝒙) + (𝒚𝟐 − 𝒚) + (𝒙𝒚 + 𝒚𝒙)………………2p 

𝒙𝒚 + 𝒚𝒙 = (𝒙 + 𝒚)𝟐 − (𝒙 + 𝒚) − (𝒙𝟐 − 𝒙) − (𝒚𝟐 − 𝒚)……………………..1p 

(𝒙𝒚 + 𝒚𝒙)𝒙 = 𝒙(𝒙𝒚 + 𝒚𝒙)……………………………………………………2p 

𝒚𝒙𝟐 = 𝒙𝟐𝒚……………………………………………………………………...1p 

(𝒙𝟐 − 𝒙)𝒚 = 𝒚(𝒙𝟐 − 𝒙) → 𝒙𝒚 = 𝒚𝒙 oricare 𝒙, 𝒚 ∈ 𝑨………………………..1p 


