Barem clasa a Vlll-a
(OLM 2018-etapa locala)

Problema I. (7 puncte)

a) Egalitatea data se poate scrie x — y/2018 = 2018y + 201812018 = x — 2018y = /2018 - (y + 2018)......
Deoarece x,yecQ = x-2018ye Q, ceea ce conduce la y+2018=0=y=-2018.........ccvv......

Inlocuind, se obtine X —2018y =0=> X+ 2018 =0=5>X =—2018% . ... e\'eeeeeeeee e

b) Folosind inegalitatea mediilor obtinem

\/b+c+d _\/b+c+d‘l<1 b+c+d fb+c+d a+b+c+d ’ a _ 2
a a T2 b+c+d a+b+c+d
. _ f b f f d 2d
Analog obtinem si e,
a+c+d a+b+c+d a+b+d a+b+c+d a+b+c a+b+c+d

\/ a \/ b \/ c \/ d 2a+2b+2¢c+2d
Deci + + + > 2 e eaaaas
b+c+d a+c+d a+b+d a+b+c a+b+c+d

Problema I1. (7 puncte)

x\/_+y\/_ (x\/_+y\/_Xy\/_—z\/_) 2xy — 3yz+\/_(y —xz)
y\/_+z\/_ 2y® —3z° 2y® —3z°

Sededuce C Y2 =XZ =2 X 4+ ¥ 4 20T X 4 X222 4 2 e s

2
Asadar, x*+y*+2*= (x2+22) —x222:(x2—xz+zz)(x2+xz+zz): (xz—y2+22Xx2+y2+zz)
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Problema I11. (7 puncte)

a) E(n)=1(\/3-1+2—\/§+\/3-2+2—\/3-1+2+\/3-3+2—x/3-2+2+---+

mw

V3 4+ 2 — V3 — 1) = o s

Dacia E(n) € Qrezulta cav3 - n+ —v2 =k e N*;
T —1Ir2
V3-n+ =k+\/§ 3 n+2=k?>+2+2V2-k, deundE\/_zsnzkk

imposibil

deoarece

€ Q,iarv2 & Q. Deci E(n) € R\Q, oricare ar fin € N*.....ccooovvveverecerenn.



E(n) _ V3n+2-2 . E(n) . .
b) s T . Evident 0 < N PENLIU OrCE 71 € N™ i (1p)
Demonstram ca == < 1. Avem V3 n+2—-V2<3Vn;V3-n+2<3-Vn+V2;
3:n+2<9'n+6:vV2:-vn+2; 0<6-n+6-v2-+/n,evident pentru orice n € N*........(1p)
Astfel, partea intreaga a lui % este 0, oricare ar fim € N™ . ..o (1p)

Problema IV. (7 puncte)

DTSy T o0 =T o SRR (1p)
a) AABC ,m(xA) = 90°, BC=100 mm
CONSMIUiM AD L BC = AD = 2225 = 48 MMc..oocrioososoesoesososssssosssssssesosssssesoosoo (1p)
MA L (ABC) .,,

AD 1L BC }=>MD L BC,MD = 60 MM...cccooiiiiiiiiii ettt (1p)
AD,BC < (ABC)
Apgpe = 22 = 3000 UM oot (1p)
b) Ducem AT 1L MD

BC L M4 BC L (MAD)

BCLAD = (ap)} = BC L AT = AT L BCuvoooooeooeeoeeoeeeeeeseeeeeeeeeeeeeeeese, (1p)
AD n MA = {A}) “

AT L BC )

AT LMD = AT 1L (MBC) = d(4, (MBC)) = AT cooovvvoooroeeereseseesesessssssssssssiieieen (1p)
MD n BC = {D})
AMAD ,m(xA) = 90° = AT = A o 28,8 MM< 30MM=3CM. ... (1p)




