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Clasa a IX-a

Barem de corectare
Problema 1

1. Folosim:14+2+3+...+n :M pentru sumele si ajungem la egalitatea:
2

S=14 242, 4 2 2 Q@p)S=,f1 1 1 1 1]s=
23 34 n-(n+1) n+1 2 23 34 n-(n+1) n+1

2 E_i_i_l_i_}_l_i__“_'_l_i_'_i (1p), S= 2 14_1 =2eN (lp).
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2. Demonstam cu inductie matematica: P(n): — +—+—¢€N
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0° 02 0
P1: P(0): — +—+—eN (1p).
0) 375 T6E (1p)

P2: P(k)= P(k+1), P(k);k33+k22+|geg :

P(kﬂ):(k;lf +(k+21)2 +(k;l): (k+l)[(k+31)2 +(k2+1)+é}= (1p)
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k(k+1)(k+2)+k(k+1)+k+le N (1p).
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Problema 2

a). Ducem toti termenii n partea stanga si grupam in mod convenabil:

X+2Z y+z 1 1 __X+z y+z _ X+z  y+z _
(y+zf (x+zf x+z y+z (y+z) (x+z2f (x+zf (y+z)
_X-y _ Xx-y =(x—y)(x2+2xz+zz—y2—2yz—22)= (2p)
(y+zf (x+z) (y+zf(x+2)
_(x-yfx+y+2z) o (2p)
(y+z)(x+z)
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Se observa ca avem egalitate doar cand X=y. (1p).

b). Permutand circular numere X, y Si z intre ele, scriem inegalitatea demonstrata in punctul a), pentru cele 3
cazuri. (1p); Adunam si gasim imediat inegalitatea de demonstrat. (1p).

Problema 3

Fie O un punct oarecare al planului, putem scrie: OM =0B+BM .
par  BM =~ (BE +BF ]2 1 A8 + K 1hc |,
2 2\ k k
-~ = Ao — 1(1—= k+l2
Analog gasim si celelalte relatii: ON=0C+CN, unde CN ZE EBC +TCA ,

— = — — 1(1= k+l—
Respectiv OK =0A+ AK, unde AK :E[ECA+T+ABJ . (3p)

_._._>)

— 1
Fie T centrul de greutate al triunghiului ABC, avem relatia: oT 25(0A+ OB+0C (1p)

Fie T’ centrul de greutate al triunghiului MNK.

pven OT' = (0N +ON+OK |08 +BVI +0C +CN +0A+ AK )= (1p

OA+0C 08+~ 28+ e, Lee, KeA, Lea K| -
2k 2k 2k 2k 2k 2k

= &+&+ﬁ+%(ﬁ+ﬁ+@)}:%(ﬁ+&+@):a, adicd cele dou3 centre de

greutate coincid. (2p).

Problema 4
Consideram ca termenii sirului sunt: x;<x,<xs<...

Sn= X1 HXo+Xa+...+X,  (1p)
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Presupunem c3 a’ este cel mai mare patrat perfect mai mic decét s,

Avem s,<n-x,-n(n-1) (2p)

S
Obtinem x,:1=> —~+n+1 (1p)
n

2 S
(a+1)2< (,/sn +1) =sp+2,/S, +1< sp+—+n+1< Syt Xni1=Sn1 (2P)
n

Notda: a) Fiecare corector acorda un numar intreg de puncte.
b) Orice alta rezolvare corecta se puncteaza corespunzator.

(1p)
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