Barem clasa a X-a

(OLM 2023-etapa locala)
Problema 1. (7 puncte)

Oricarear fi x,X, e R,cu f(x)=f(x,)rezultd f(f(X))=F(f(X)) (¥) v (2p)
Din f(f(x))=x**-2022f(x), VxeR rezultd f(f(x))=x>%-2022f(x) (**)
Si F(FOQ)) = K2% 20228 (X,) . (F5H) corrrorioeeessseesseessessessseessesssesseesees s ees e e eees e eeee e 2p)
Din (), (**) si (***) rezultd x> —2022f (x,) = x,°* —2022 f (x,) si cum f(x,)= f(x,)
obtinem x2923 = x2923 @ UNGE X, = Xy. crovvveiirireiiiieieee ettt et ettt (2p)
Deci VX, X, € R,cu f(x,)= f(X,) = X, =X,. Rezultd ca f este inJECtiVA. .....ccecvrrrriiriniiinere e (1p)
Problema Il. (7 puncte)
Notidm logy =a,logy =b,10g5 =c = x = 2%y = 20,2 = 2° i (1p)
3 2 2 2 mazmg 3
Sqz=2020 42027 420 2% 2 3.3/20.20% .20 2c2 . 0c . 2a2 e (2p)
3 a?+b?+c®+a+b+c -1 a?+b?+c®+a+b+c 24 p2yc2 b 1
=232 5 =2v22 s LT 2p)
Ra+1)*+@2b+1) 4+ (2c+1) S0:>a=—5,b=—5,c=—5:> ....................................................... (1p)
1 1 1
ﬁx—v—i,y—ﬁ,Z—ﬁ ..................................................................................................................................... (1p)

Problema I11. (7 puncte)

1,1, 1 _ 1,01 1,2 2 2 1,1 1 2kytn)_ 1 1,1
a) (x+y+z) _x2+y2+zz+xy+xz+yz_x2+y2+zz+ vz _x2+y2+zz ............ (4p)
b)logaab+logbbc+logcca=3+logab+logbc+logca23+33\/logab-logbc-logca=6 ...................... (3p)
Problema IV. (7 puncte)
x2+2yz—3=x*+2yz—(xy+yz+zx) =x*>—xy—xz+yz=(x—y)(X —2) cceveero..... (1p)
y2+2xz—3=y?>+2xz— (xy+yz+zx) =y?> —xy—yz+zx =y —2)(y = X) ervreeero..0. (1p)
z2+2xy—3=2z>4+2xy—(xy+yz+zx) =z> —xz—yz+xy=(2Z—y)(Z—X) ccceevv...... (1p)
Dinb)avem (x = ¥)?2(y —2)2(z2—=%x)2 = 02 x = YySaUX = ZSAUY = Z. covveevveeerreeerressreeesree (1p)
Dacé,deexemplu,x=y,dina):>x2+2xz=3:2:3;;2:>z‘=3;§2,darf:i(modulull)
2_ 2_
= Z—=3"2x -, Z =~ (modulul 1):%:3%:3@2—1)2 S T 2R s U § N (2p)

Pentrux =y=1=z=1,pentrux =y = —1 = z= —1Analog cazurile x = zsiy = z
Avem 2 solutii: (x,y,2) = (1,1,1) i (5,¥,2) = (1, =1, 1) oot (1p)



