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Clasaa X a

1. Se considerd numerele complexe z, € C,n €{1,2,...,2020} cu proprietatea z, =z, , -z, +1,

2019 2020 1

oricare ar fi n=2,2020. Aratati ca produsul [] z, este real si calculati suma Z .
k=1 ry |ZHZ[| +|ZH| +1

i=

Prof.Roxandra Murea, Braila
Solutie:

Observamca z, #1,z, #0,Vn e N

z, =z, ,-z,+1,inmultim relatia cu z,,,

Z, 2y =22y 2y T2 (lp) S 2, 22 =2y~ g = 22, "Dz, 2,2, =],
oricare ar fi n=2,2020.(1p )pentruciz,,, =z,z,,, +1 < z,,,(z, - 1) = -1

2019 2019

Deunde []z, =(-1) * =(-1)"=-1eR.(2p)
k=1

Demonstramca z,,, =z, .

1 1 1 1 1
Zn+1_1_2n:>2n+2_1_2n+1_1_ 1 __Z+1:>Zn+3_1_2n+2_zn(1p)
-z,
2020 1 ( 1 2D [z q J
Atunci - 673 + + (1p)
Py |Zi—IZi|+|Zi—l|+1 |ZIZZ|+|ZI|+1 |ZZZ3|+|ZZ|+1 |Z3Zl|+|Z3|+1

1 |Zl| |ZIZZ| J
=673 + + =673.(1p
(|lez|+|zl|+l |ZIZZ|+|ZI|+1 |le2|+|21|+1 ( )

Sb—Tc|<7si

2. Fie a,b,c € R cu proprietatea caSa + 7b + S5c¢ = 99 astfel incat |7a — 5b| <5,

lc—a|<1. Aratati cd 99 < a” + b +¢* <100.
Prof. Carmen si Viorel Botea, Braila

Solutie:



(7a—5b)> +(5b-7¢)’ +(5c—5a)’ <25+49+25=99(1p)
99’ =(Sa+7b+5c)’ <(5° +7°+5%)(a* +b” +7)(1p) =99 <@ +b° +*(1p)
(7a=5b)’ +(sb=Te)' +(Sc=5a)’ +(Sa+Tb+5c)’ =99(a® +b” +¢7)(2p) = 99(a® +b” +¢7) <99+

+99%(1p) = @’ +b” +c* <1+99 = a” +b* +¢> <100.(1p)

3. Se considera triunghiul ABC cu laturile 4B, AC, BC de lungimi c,b, a diferite, care verifica

relatia 1g’ a+1g’ b+1g’ c=3-1ga-lgh-lgc. Aritati ca S ,. < min Lt .
2a 2b 2c
Prof.Roxandra Murea, Braila

Solutie:

Notim x=lga,y=1gh,z=Igc=>x"+y +2 =3x)z
Dar

x +y3 +z —3xyz=(x+y+z)(x2 +y2 +7° —xy—)z—zx)<::>%(x+y+z)[(x—y)2 +(y—z)2 +(z—x)2]<:>

Sx=y=z(F) saux+y+z:O:>1ga+1gb+1gc:O<:>abc:1.(2p)

—a+b+c
S 1ac Z\/P(P—a)(P—b)(p—C),p—aZT.
Aratam ca S3,. < Lz
4a

SjBC:%(a+b+c)(—a+b+c)(a—b+c)(a+b—c):(lp)

%((b+c)2 —az)(a2 —(b—c)ﬂ(lp)z%(b2 +ct—a’ +2bc)(a2 -b*-c? +2bc)

=i(b2 +ct—at +%j(a2 —b*=¢? +gj= ! 5 (2-|-ab2 +ac? —413)(2+a3 —ab® —acz):
16 a a 16a

1
164*

min{ L }zLadeVérat. (lp)

1 1 1
4=——+(1p). Avem §,,. < —, pentru
oa =22 (P) asc =5 P

[4—((13 —ab’ —acz)z](lp)ﬁ

2a’2b"2¢)  2a



