Concursul Interjudetean de Matematica “Cristian S. Calude”
Proba pe echipe, clasele IX-XII
27 octombrie 2013

Solutii
RUNDA aIl-a

Problema 1. Sa se determine n € N astfel incat
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Atunci membrul intai devine:

%-(\/5+\/§—1+\/Z—\/§+...+\/E—M)2%-(\/Z+ n+l —1)-

Ecuatia devine: \/ng , {nTH =32+ &249 = n=2048.

Raspuns: n =2048

Solutie:

Problema 2. Sa se determine numerele a,b,c € R,a # 0, pentru care

2
a-x* +b-x+c‘£(x—lj (V)xeR.
a
Solutie:

1 1 1
Pentru x=—= —+2+c so:cz___é;
a |la a a a

Substituind in inegalitatea din enunt, obtinem ca
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S(x——j ,VxeR.

1 2
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Notdm x——=y.
a

Obtinem: ‘a-yz+(b+2)-y‘£yz,VyeRc>|a-y+b+2|£|y ,VyeR".

Rezultd ca b+2=0 si |ay|£|y

,VyeR' :>|a|£1.

Asadar, a €[-1,0)U(0,1]; b=-2; c=l.
a



Raspuns: a €[-1,0)U(0,1]; b=-2; c= 1
a

Problema 3. Fie a,b,c,d numerele naturale astfel incat log, b= % st log.d =% . Daca

a—c=9,sase calculeze b—c.

Solutie:
3 3
logab=5:>b=a2;

5 El
logcd=Z:>d=c4

Deoarece b> =a’ = Ju e N,u > 2, astfel incat b*> =a’ = u®;
Din d*=¢’=3IveN, d* =’ =v?;
Asadar, a=u’,b=u’,c=v',d =v’;
Conditia a —c =9 devine
2
uz—v“:9<:>(u—v2)-(u+v2):9:>{u_vz=1 Su=5V=4=v=2.
u+v- =9

b—d=u’—Vv'=5-2°=93.

Raspuns: 93.

Problema 4. Fie sirul (x,)  definit prin x, >0, x, +x, + X, +..+ X, =

calculeze lim (n2 -xf, )
n—®

Solutie: 0 <x, = Zxk Zxk \/7 \/7 x,., <x,.Rezulta ca sirul ( ) -, oste

convergent si x,,, =————— = limx, =0.
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Deci lim (n2 xfl) =
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O | =

1
Raspuns: —
P 9





