
Concursul interjudeţean de matematică
”Traian Lalescu”, Ediţia a XXV-a,

Reşiţa, 25-27 martie 2011
Barem de corectare a soluţiilor la clasa a VII-a

1.
start 1 p

noteazǎ
√

26 +
√

3 +
√

2011 = r şi presupune r ∈ Q 1 p

scrie r −
√

2011 =
√

26 +
√

3 2 p

ridicǎ la pǎtrat şi obţine cǎ r
√

2011 +
√

78 = r2+1982
2 ∈ Q 3 p

ridicǎ la pǎtrat şi obţine cǎ 2r
√

78 · 2011 ∈ Q 1 p

deduce cǎ
√

26 · 3 · 2011 ∈ Q, contradicţie 1 p

obţine cǎ
√

26 +
√

3 +
√

2011 6∈ Q 1 p
Total 10 p

2.
start 1 p
duce AA1 ⊥ BC, II1 ⊥ BC, cu A1, I1 ∈ (BC) 1 p
aratǎ cǎ ∆AA1R ∼ ∆ II1R 1 p
deduce cǎ AR

IR = AA1

II1
(1) 1 p

folosind AA1 ‖ II1 deduce cǎ ∆AA1P ∼ ∆ II1P , unde P ∈ (BC) ∩AI 1 p
obţine cǎ AA1

II1
= AP

IP (2) 1 p

cu teorema bisectoarei ı̂n ∆ABC obţine AB
BP = AB+AC

BC (3) 1 p
cu teorema bisectoarei ı̂n ∆ABP obţine AP

IP = AB+BP
BP (4) 1 p

din (1)− (4) obţine concluzia 2 p
Total 10 p

3.
start 1 p
a) aratǎ cǎ a2 ∈ 4Z ∪ 4Z + 1, (∀)a ∈ Z 1 p
deduce cǎ x2 + y2 ∈ Z \ (4Z + 3) 1 p
aratǎ cǎ 2011 ∈ 4Z + 3 şi trage concluzia 1 p
b) pentru ecuaţia x2 + 20112 = y2 observǎ cǎ
(x, y)−soluţie =⇒ (±x,±y)−soluţii 0, 5 p
pentru (x, y) ∈ N transcrie (y − x)(y + x) = 20112 0, 5 p
obţine cǎ (y − x, y + x) ∈ {(1, 20112), (2011, 2011)} 0, 5 p

deduce cǎ (x, y) ∈ {
(
± 20112−1

2 ,± 20112+1
2

)
, (0,±2011)} 1 p

pentru 1
x + 1

y = 1
2011 transcrie echivalent

xy = 2011(x + y), x, y 6= 0⇐⇒ (x− 2011)(y − 2011) = 20112 1 p
obţine cǎ (x− 2011, y − 2011) ∈ {±(1, 20112),±(20112, 1), (2011, 2011)} 0, 5 p
deduce cǎ (x, y) ∈ {(2012, 2011 · 2012), (2010,−2010 · 2011),
(2011 · 2012, 2012), (−2010 · 2011, 2010), (4022, 4022)} 1 p
trage concluzia: prima ecuaţie are 6 soluţii > 5 soluţii pentru a doua ecuaţie 1 p
Total 10 p

4.
start 1 p
observǎ cǎ si ∈ {0, 1, . . . , n− 1}, (∀)i = 1, n 1 p
caz 1 (∃)i0 : si0 = 0 =⇒ si ∈ {0, 1, . . . , n− 2}, (∀)i = 1, n 3 p
aplicǎ principiul lui Dirichlet şi trage concluzia 1 p
caz 2 si 6= 0, (∀)i = 1, n =⇒ si ∈ {1, 2 . . . , n− 1}, (∀)i = 1, n 3 p
aplicǎ principiul lui Dirichlet şi trage concluzia 1 p
Total 10 p


