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SOLUTII SI BAREM ORIENTATIV

Problema 1.
. 6 12 . )
Ardtati 3242 <| x+— || y+== | <35, pentru orice numere reale x e [2,3] si y [3, 4].
X y

Supliment Gazeta Matematica nr 9\2024

) ) ) . a+b
Solutie. Aplicam inegalitatea mediilor, M, > M o h >4ab,

— =
(x+§j£y+gj22 /x~§-2 /y-2=4x/ﬁ=4~6\/§=24\/§,rezulté
X y X y
(X+§j(y+g]224\/§, .................................................. 3 pct.
X y
xe[2,3],2<x<3, x—2>0,x-3<0, (x-2)(x—3)<0, X’ -5x+6 <0, x—5+§£0,rezulté

X

0<x+g£5, ye[3,4],3<y<4,y-3>0,y-4<0, (y-3)(y-4) <0, y* —7y+12<0, y—7+£so,
y

rezulta0 < y+E <7,deci [x+§j{y+EJ <5.7=35, (x+§j(y+gj <35. eeeee 3 pet.
y X y X y
- : 6 12
in concluzie 24+/2 < (x+—j[y+—j <35 (V)xe[2,3,(V)ye[3,4. ... Ipct.
X y
Problema 2.

X2 +36Y° + 22 +12xy +12yz + 2X2 + 2x +12y + 27 = 2024

Rezolvati in Z x Z sistemul de ecuatii:
X2 —y® + 2% +2x2-90y = 2025

prof. George-Florin Serban, Braila

Solutie. (Xx+2)°—(y+45)° =0, (Xx+y+z+45)(x—y+2z-45=0, ... 2 puncte
(X+6Y+2)°+2(x+6y+2)—2024=0, (X+6Yy+2)*+2(X+6y+2)+1-2025=0,
(X+6y+z+1)?—45° =0, (X+6y+2+46)(x+6y+z—-44)=0. ... 2 puncte

Daca x+y+2z+45=0 si Xx+6y+2z+46=0,le scadem, y:—%eZ.
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Daca x+y+z+45=0si X+6y+2z—-44=0,le scadem, yz%m.

Dacd X—y+z—45=0si X+6y+2z—-44=0,le scadem, y:—%gz.

Dacd X—y+z2—45=0si X+6y+2+46=0,le scadem, y=-13€Z, Xx+2=32, ......... 2 puncte
Rezulta S ={(x,-13,32—x)|xeZz}. . 1 punct
Problema 3.

Fie triunghiul ABC ale carui laturi sunt a,b,c. Determinati aria triunghiului ABC si

masura unghiului C daca a,b,c verifica relatia :

Ja2 —16a+/3 +196 +/b? — 24b+/6 +880 + /c? —8c+/30 + 505 <11

prof. Daniela Tilinca si prof. Adriana Mihdaild, Brdila.

Solutie. y/a? —16a+/3 +196 +/b? — 24b/6 + 880 + /c? —8c+/30 + 505 =

J@=8\3)2 +4+(b-12V6)’ +16 +/(C—4430)> +25 22+ 4 +5=11= ... 2 puncte
a=8\/§;b=12\/€;c=4\/% ....... 1 punct

A=p(p-a)(p-b)(p—c) = p=43+6V6+2430=
A = /(43 + 6/6 + 24/30)(4/3 + 66 — 24/30)(4+/3 — 66 + 24/30)(—4/3 + 6:/6 +24/30) =
JI(63/6 + 24/30)7 — (44/3)71[(4+/3)? — (6+/6 — 24/30)°] = /(288 +144+/5)(144+/5 — 288) =144 =

........ 2 puncte

_b-asinC

A =144 =

8/3-124/6sinC g J2
2

sinC = - = m(xC)=45 ... 2 puncte

Problema 4.

Se da piramida patrulatera regulata [VABCD], AC N BD ={O}cu AB =20 cm $iVO =10+/10 cm.Fie M
mijlocul muchiei[VD], P un punct astfel incat B € (DP) cu DB = 2BP siVB " MP ={N}.

a) Sa se demonstreze ca MN L VD.

b) Dacad este paralela dusa prin punctul P la AC, demonstrati caVD este perpendiculara pe planul

determinat de MN si dreapta d.
< . .. . . VN
¢) Sa se determine a,b € Q stiind ca 2B =a+b+/3.

prof. Gabriel Daniilescu, Braila
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Solutle a)BD = 20~/2, rezulti DO = OB = BP =10+/2. TnAVOP, dreptunghic, T. Pitagora,

VP? =VO? + OP? = (10+/10)? + (20+/2)? =1800, VP = 30v/2 = VP = DP = APVD isoscel = mediana
2 puncte

PM este si inaltime=>PM LVD=MN LVD. ...
b) AC L DO, AC LVO = AC L (VOD),VD c (VOD) = AC LVD,d || AC =VD L d,VD L MN

—VD L (MN,d).

¢) MO linie mijlocie in ADVB = MO || VB, MO =\§. NB linie mijlocie n

APMO = NB = MZO V48 VN = VB .In AVOB dreptunghic, T.Pitagora, VB? =VO? + OB?,
B? = (10v/10)? + (10+/2)? =1200,VB = 204/3 = VN = 3 24(3@ =153, ... 2 puncte

\ﬂ 15\/_ 3f +b\/§—§\/§:>a—0€(@b—§€(@ 1 punct
B 20 2 , 2 AR p .

Nota: Orice alta solutie corecta se puncteaza corespunzator. Nu se acorda fractiuni de punct.
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