Barem clasa a X-a

(OLM 2024-etapa locala)
Problema 1. (7 puncte)

a) Fie z=x+Vi,x,yell .Din |z|:\/§:>x2+y2:5. .......................................................................................... (1p)

Avem ZL5:1+§:1+ > _:1+5(;(_y;):1+2:1+2. .................................................................................... (2p)
z z X+ Yi X“+y 5

b) Vom folosi inegalitatea: |2, +2,| <|2,|+[2,], V2, Z, €11 woovvovvvvvceeiiiccisiciciccceesscccsssesseess s (1p)

\(2+i)z3—izﬁ\s\(2+i)z3\+\iz£\: ................................................................................................................................. (1p)

= 2+i[22| +il|Z)V5 = VB |2 +]2|B = VB(lz +|2) < VBB +3/8) = V5635 =30 v (2p)

Problema Il. (7 puncte)

Fiex =1+log, b +log,c =log,abc,y =1+ log,a+log,c=1log,abcsiz=1+log.a+log.b =log.abc.

AVEM € ATAAL CA XY Z 2 27 oottt ettt ettt ettt et (2p)

Din formula de schimbare a bazei obtinem: i + % + i =logapca +1oggpc b +10gupc ¢ =loggpcabc =1L, (3p)
. . - . 3 > _3 _ S 23 _

Din inegalitatea my = my, obtinem: {/xyz = ;1—4,1% 3,deunde, xyz =32 =27 it (2p)

Problema I11. (7 puncte)

Conditii de existentd: X—1>0, X4+1>0, X>0<X>1< X E(L,00) creveruirririiiiieeie et (1p)
Dacid Xe(1,2]= In(x-1) <0=In(x-1) In(x+1) <0 si In* x >0, inegalitatea avand loc in acest caz................. (2p)

Daca X € (2,),aplicam inegalitatea mediilor si obtinem

_ 2 2 )2 2\2 2

In(x—l)ln(x+1)<(|n(x 1)””(“1)] _[InGC =D [ Inx :(2'”"} = (NX)? s (3p)
2 2 2 2

Deci inegalitatea are loc daca si numai daca X € (1,00) .veveeereieiniiiieeee et (1p)

Problema IV. (7 puncte)

Afixul punctului M, este 1, al lui M, este Cosz?ﬁ +isin 2?7[ ,iar al lui M, este COS% +isin 4?7[ ............... (1p)

Avem MM, =

Az . . Arx ..
COS?+ISIH?—COSI—ISIHI

:‘(—%—cost}ri(—g—sint = \/2+cost+\/§sint =

= [2+2| cosZ cost +sin Zsint | = [2+2cos| Z—t | = [4cos? z_t =2C0S L (2p)
3 3 3 6 2 6 2




(—%—costj“{@—sint) =\/2+cost—\/§sint = /2+2005(%+t] =Zcos(%+%j veeeen(2p)

MM, =|cost +isint 1| = \/(cost—l)z +sin’t =J2—-2cost = ,/4sin2% = 23in%. ........................................... (1p)

Egalitatea de demonstrat MM, = MM, + MM, se scrie:

2r .. 2 -
MMI:cos—”+|sm?”—cost—|smt

T 1 ot Tt Tt Tt ot /! .t
2C0S| ——— |=2s8in—+2C0S| —+— | <> C0S| ——— |—C0S| —+— |=SINn— <> 2Sin—Sin— =Sin—.
2 2 6 2 6 2 6 2 2 6 2 2

ST 1 123 (TSN @ § 1)



