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BAREM

CONCURSUL NATIONAL DE MATEMATICA APLICATA LADOLF HAIMOVICI”
ETAPA LOCALA - 08.02.2025
Clasa a X-a

Sectiunea H2
Filiera teoretica, profil real, specializarea stiinte ale naturii
1. Fie z € Castfel incat (z + i)1%° + (z —)1%° =0
a)Demonstrati ¢a |z + i| = |z — i]
b) Demonstrati ca z este un numar real.
Barem
A(z+ D)0+ (-0 =0=>(z+ )10 = —(z =D => |(z+ )1 = |-(z — )1

Deci |z +i| = |z —i|(3p)

b)Daci |z +i| = |z —i| =>/a? + (b + 1)2 = \/a? + (b — 1)2. Se obtine b=0 deci z este un numar real.(4p)

2. a)Aritati ¢ 2n — VanZ — 1 = IS
. 1 1 1 .. .
b)Fie S,, = + + -+ . Gasiti cel mai mare numar natural n pentru care S,, < V2.
e Sn = e Y s Ventvani—1 P n <2

Barem
a)Prin ridicare la patrat se verifica relatia data (3p)

V2n+1-1

& —(p)VZn+1<3=>2n+1<9=>n < 4 Deci n=3 (2p)

b)Din punctul a) S, =

2, Vx,y,z,t € (1,00)

3.Demonstrati ¢ logyy, t + 108y ;¢ X +108,¢x ¥ + 1081y z =

Barem
Demostram ca log, b +log, a = 2. (2p)

Analog log, c+log.a > 2,log,d +log;a > 2log.b +log,c=21logg;b+log,d =2 silog.d+logzc=>
2.

Insumate obtinem log, bcd + log, cda + log. abd + log, abc > 12(2p)

Notam a=xyz, b=yzt, c=ztx, d=txy si se inlocuieste in relatia de mai sus. Astfel se obtine
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lngyz t+ logyzt x+10gsexy + logtxy z2z gr Vx,y,z,t € (1,0)(3p)

x> +mx+1,x<0

4 Determinati valorile reale ale lui m pentru care functia f: R - R, f(x) = { Xx+1x>0

este: a) injectivd  b) surjectivd c) bijectiva.
Barem

a)x, =— = 0<=>m € [0,0)3p)

m
2

b)m € R (3p)

¢) m € [0,0)(1p)
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