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Olimpiada de matematica

etapa locala
16.02.2014

Clasa a [X-a

1. a) Aratati ca [a] + [a + ] [2a] unde [a] reprezinta partea intreagd a numarului real a.
2X+5 +1] _ 3x+1
b) Rezolvati in R ecuatia [—] [ ad ] [x ad
Bud Adrian, Negresti Oag
Barem:
2p | relatia lui Hermite
*5_2x-1 1 [2x-l 2x+5 2x-1 2x-1 2x-1 2x—1
1p Observamcax ad - [x] [x] [x] [x +] [2 x] [x]
12 TRRE
) . 2x-1 x+1 3x+1
1p Astfel ecuatia devine [ . ] + [ 3 ] =
In acelasi mod avem
1p x+1 _ 2x-1 + 1 [Zx—l] + [ﬂ _ [Zx—l] + [Zx—l +1] _ [2 _ 2x—1] _ [Zx—l]
3 6 3 6 6 2 6 3
2x-1] _ 3x+1
1p | Astfel ecuatia devine [xT] ==
. 3x+1 2k—1 = A ) - [4k=5
Notam xT =k€EZ=x= 5 Inlocuind in ecuatie rezulta [T] =k deunde k €
A 1a . . 5
Trecand in necunoscuta x se obtin solutiile x € {— 3 -1 }
7p | TOTAL
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2. Aratati ca numarul m = \/(nz — n—6)(n? +3n—4)+ 25 este natural, Vo e N .
RMT, nr.1/2014, Vasile Peita

Barem

2p m=/(n2-n-6)m2+3n—-4)+25= J(n—-3)n+2)(n—1(n+4) +25

2p | =/(n—-1DMm+2)(n—-3)(n+4) +25 = (2 + n—2)(n2 + n—12) + 25

Ip|=/(n2+n)2-14(n2+ n) +49 =

Ip|= /2 +n-7)2

Ip|=n?+n—-7l€N, VneN .

7p | TOTAL
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3. a)Aratati ca

(a+b)* >8ab(a’ +b*), Va,be(0,0)

b) Demonstrati ¢a pentru orice a,b,c € (0,00) cu @a+b+c <8 are loc inegalitatea:

a’+b> b+ F+ad’ 1
4+ 4+ 4S .
(a+b)" (b+c)' (c+a)" abc

Tamiian Traian, Carei

Barem:

. a) Au loc echivalentele: (a+b)* >8ab(a’ +b*) &

P | (@4 +2ab) > 8ab(a® +b°) <
(@* +b*) +4dab(a’ +b*) +(2ab)’ > 8ab(a’ +b*) <
1p (a* +b*)’ —4ab(a’ +b*)+(2ab)’ 20 &
1p (a® +b*> —2ab)* > 0, relatie adevirati.
a’+b° 1
1p b) Din a) rezultd ca Va,b € (0,0)are loc inegalitatea TS —
(a+b)" 8ab
Analoagele pentru relatia (1) sunt:
1 2 2 2 2
p b+c4£1sic+a4gl
(b+c)" 8bc (c+a)” 8ca
2 2 2 2 2 2
1p Adunand relatiile de mai sus rezulta a +b4 + b+ C4 4 £ A a4 <4 the
(a+b)" ((b+c)” (c+a) 8abc
1p Cum a+b+c<8 rezulta a+b+c£ !
8abc abc

7p TOTAL
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4. Fie AABC iar ME[AB]; NE[AC]; C€[BP] astfel incat x—‘g

M, N, P sunt coliniare.

Barem:

1p

I NC_2 PC_2 . 5
=-; —=~; —=-_§4 se arate ca punctele
3NA 3PB 9

A
M
N
B C P
fn AAMN = MN = MA + AN m:i AB

=
ulw

AC MN- LB+ AC

fn ANCP = NP=NC+CP NC= % AC

CP=-2AB+2AC NP=-2AB+2 AC
7 7 7 35

MN = o NP a=§

MN , NP coliniari = M, N, P coliniare

TOTAL
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