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Olimpiada Nationala de Matematica - Etapa locala
ClasaalX-a
VARIANTA 1

BAREM ORIENTATIV de CORECTARE si NOTARE:
1. Determindm a € N, numar impar, astfel incat

(a-3)"+(a-1)"+(a+1)" +(a+3)" =399..97600..056

2018cifre  201BCIMe e 2p
Se obtine succesiv:
4a®+20=399...97600...056 |,
2018cifre 2018cifre 2p

a®=399..97600..036:4 , a*=99..9400..09 ,

2018cifre 2018cifre 2019cifre  2019cifre

a2 — (102018+1 _1) .102018+3 + 4 ‘102018+2 + 9 — 102~2018+4 _ 6 ‘102018+2 + 9 — (102018+2 A 3)2
Rezulti a =107 -3,

2.

Demonstram prin inductie P(n): [ (1+ %) < % - % (V)neN” 3p
-1 n

P(1):2=2. P(n) = P(n+1) conduce la inegalitatea

9 1 1 9 1 9 1 1 1 3p
— = ||t 7S5~ 7 | < R TS5 7 <
4 4n (n+1) 4 4(n+1) 4(n+1)" 4n*(n+1)" 4n° 4(n+1)

<9’ -1<(2n+1)(n +1)2 = n(n—l)2 +n+1>0 (adevarat) 1p
Pentru n=p = (1+x+x*+..+x") €Q si (1+x+x2+...+x")b eQ.

Cum (a,b)=1=sexista u,veZ astfel incat a-u+b-v=1; prin urmare, (1+ X+ X2+ + x")a'u €Q

a-u+b-v

. b-v
si (1+x+x2+...+xp) eQ:(l+x+x2+...+xp) eQ =1+ x+X +...+xP Q.

Pentru n=p+1=1+X+x*+...+x"" Q.

T+ X+ X .+ XP =14 X (14 X+ X +...+ XP ) € Q = existd te Q astfel ncat

t-1

I - >3 L+ x+ X" +..+x" %0 (din ipoteza).....2p
XX 4+ X

1+x-(1+x+x2+...+xp):t:>x:

Cumt—-1eQ si 1+ X+ X +..+x* eQ=xeQ.

1. 4. a) Fie G,G' centrele de greutate ale celor doua triunghiuri si O un punct din plan.
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Avem: (%:%((TA+O—B+&) , O—G:%(OA'+OB'+OC'

G'=G < Cﬁ+@+@z5&+6§+&,E+@+@+@+@+Cﬁ:6,

_— _— R — -

AA £ BB+ CC' = 0, wooeveoeveeeioeeieesiess e s sses s (2 p)
- _— —_ —_— — — -
b) AGl+BGZ+C63:%(AM +BN+CP+AP+CN+BM):O, .......................................... (3p)

Nota:
Orice alta solutie corectd se puncteaza corespunzator.
Se acorda numai punctaje intregi.
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