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OLIMPIADA  NAłIONALĂ  DE  MATEMATICĂ 

ETAPA  LOCALĂ 19.02.2015 
 

barem clasa a XI-a matematică-informatică 
 

1.  a) ( ) ( )( )2 2det detA B A iB A iB+ = + − = ....................................................................1p 

( ) ( )det detA iB A iB⋅ == + + .......................................................................................1p

( ) ( ) ( ) 2
0det det detA iB A iB A iB⋅ = ≥= + + + …………………………………...1p 

 b) ( )
22

2 1 3
det det 0

2 2n n nA IA A I I
    −          

+ = − + ≥ ..................................................2p 

   ( ) ( ) ( )2 1 1det det det detn n nA IA A A I A A A A I A− −− + = − + = ⋅ − + ..................................1p 

    ( )1 0det 0 det nA A I A− ≥> ⇒ − + ………................................................................1p 

 

2.  Din ( )2 2 2
nA B A B AB BA O+ = + ⇒ + = ......................................................................1p 

     Din ( ) ( )22 2
n nA AB BA B O A B AB O+ = ⇒ + = .............................................................1p 

     Din ( ) ( )2 2 2
n nB AB BA A O BA B A O++ = ⇒ = .............................................................1p 

     Din ( )4 4 4A B A B+ = + şi ( ) ( ) ( )4 2 2
A B A B A B+ = + + rezultă 2 2 2 2

nA B B A O+ = …...1p 

     Se obŃine( ) ( )2 2

nAB BA O+ = ……………………………………………………1p 

     Din nAB BA O AB BA+ = ⇒ = − ………………………………………………...1p      

     Atunci( ) ( ) ( )2 2 2

n nAB AB O AB O+ ⇒− = = ………………………………………1p 

 

3. a) Din ( )2
1 ln 1 ln1 0, 1n na a n n n+ − = + + ≥ = ∀ ≥  rezultă că şirul ( ) 1n n

a
≥

este  

    crescător..............................................................................................................1p 
    Dacă şirul ar fi mărginit, ar fi convergent cu lim n

n
a l

→∞
= ∈ℝ  şi din relaŃia de  

    recurenŃă ar rezulta l l= + ∞ , absurd, deci şirul este divergent ..........................1p 
    b) Din a)lim n

n
a

→∞
= ∞  şi din lnnb n n= ⋅  strict crescător şi nemărginit ....................1p 

    se calculează 
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1
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b b n n n n
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+ +− = =
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……………………….1p 
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1

ln 1 ln 1
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1 1
ln 1 ln 1ln

n nn n

n

n n n n

n
n

nn

+→∞ →∞

+ + + +
= = =

+  + + + 
 

……..........................................1p 
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2
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1 1
ln 1ln 1

lim lim
11 ln 1ln 1

ln 1 1
ln 1

nn n

nn n nn

n
nn

n
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→∞ →∞

  + +  + +   = = =
      ++          + +
 +
  
 

………………………….....1p 
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1 1
ln 1

ln 2
ln1 1

2ln ln 1
lim lim 2 lim 2

1 1 lnln 1ln ln 1
ln 1 ln
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n n n
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n
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 →∞ →∞ →∞
 
 
 

  + +  
  +

  + + +   
   = = = ⇒ =

⋅   ++ +   
  + 

 
 

 conform 

lemei lui Stolz – Cesaro....................................................................................………...1p 
 
4. a) Prin inducŃie matematică se arată că 2,na n n ∗= ∀ ∈ℕ  …………….........................2p 
    lim n

n
a

→∞
= ∞ …………………………………………………………………………….1p 

    b) 

2 2
2

2 2
2 2

21 1

ln 1 2sin 2sin
2 2lim ln 1 cos 1 lim

42sin
2 2

p p

n n
k k

k k
k kn nl n n

kn nk
n n

→∞ →∞
= =

 − −      = + − = ⋅ ⋅ ⋅ =           −
 
 

∑ ∑ …..2p 

     
( )( )2

1

1 2 11

2 12

p

k

p p p
k

=

+ +
= − = −∑ ………………………………………………………1p 

     Se obŃine 3p = ……………………………………………………………………….1p 


