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Concursul National de Matematica Aplicata ,,Adolf Haimovici”
Etapa Locala
Maramures — 8 februarie 2025
Clasaa IX-a
Sectiunea H2
Filiera teoretica, profil real, specializarea stiinte ale naturii

Barem de corectare si notare

n(n+1)(2n+1)

1.a. Sestieca 1°+2° +...+n° = G e 1p
100-101-201
2, 52 2 .
Atunci L2 E¥1000 6 _MOL930_ 450 ryg0r 2p
3350 3350 3350
b. Deoarece {—— b [0,1) si X=2025—{ —<— - = x < (2024,2025].............. 1p
2025 2025

Pentru x € (2024,2025) = 0 < —— <1=>{—— b =—>_ i ecuatia devine
2025 2025] ~ 2025

2
Xt 20250 X = 2O 2p
2025 2026
Dacd x = 2025, atunci {#‘25}:{1} =0 si deci x =2025 verificd ecuatia, deci
2
S = 1202 an 1p
2026
2. Numerele A, B,C sunt in progresie aritmeticd<> 2B =A+C ....cccovvvreniiinennnn. 1p
2b a c |
= + C+a)(D+C)(A4D) oo 1
c+a b+c a+b|( )( )( ) P
< 2b(b+c)(a+b)=a(c+a)(a+b)+c(c+a)(b+c)
< 2b%a+2b° + 2ahC +2b%c =a’c+ abt +a°+a’b+c’b+c’+ b€ +c’a
& 2b*(a+b+c)=a*(a+b+c)+c*(a+b+c)(a+b+c)=0
& 2b* =a’ +c?
< a’,b%, c® formeazi o Progresie aritmetica.........o.vevveevercrereeeereseeeeeseeee e 5p

3. a. Fie G, si G, centrele de greutate ale triunghiurilor ABC respectiv
MNP = AG, + BG, +CG, =0 si MG, + NG, + PG, =0

Dar AM +BN +CP = AG, +G,G, +G,M + BG, +G,G, + G,N +CG, +G,G, + G,P

=3G,G,

De unde rezultd CONCIUZIA.........ccveiieiieie e 3p
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b. Fie D,E si F mijloacele segmentelor
[MP],[MN] respectiv [NP].

Atunci E:M
— AG, = 2AD = AMEAP 1p
3 3
. Dar mzzm@mzz(@_m)@
@ngﬁ gi@zzﬁ:ﬁ—ﬁzzﬁ:—sﬁz—ﬁ:ﬁzéﬁ ........... 1p
Atunci A—Q:% si analog se obtine B—GzzzBCT-'_BA, C—Gszw ........ 2p

2AB+ AC +2BC + BA+2CA+CB B AB+BC +CA 3
9 9
Aplicand a. avem ca AABC si AG,G,G; au acelasi centru de greutate.............ccoevene. 1p

Dar AG, +BG, +CG, =

4. Notam cu P(n)zzg > < 31 1,Unde nGN*
n n+

p(l);%gi@ﬁgz(;\) ............................................................................................... 2p

J3
Presupunem cd P(k)(A) si demonstram ca P(k+1)(A)
135 2k -1 1
P(k):=-—-=- <
( ) 246 2k V3k +1

P(k+1)_£§'§' 2k-1 2k+1_ 1

2467 2k 2k+2 3k+4
1 2k+1 1

. <
V3k+1 2k+2  /3k+4
& (2k+1)V/3k +4 <3k +1(2k+2)|?

& (4K + 4k +1) (3K +4) < (3k +1)(4k” +8k +4)

< 12k3 +12k? + 3k +16k? +16k + 4 <12k® +24k? +12k + 4k* + 8k + 4
& 0<k (A) = P(k+1)(A)
P(l)(A) 1|M.|.M. N

P(k)=P(k+1),vk>

Vom demonstra ca




