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Barem de notare

Clasaa X —a

Subiectul 1

! — r — —
(3p) a) Aratati ca numarul i.,“ 2—43 - 5.,“ 2 ++/ 3 este radacind a ecuatiei x*+3x+2V3=0.

(4p)b) Fie @, b,c € (—2, 00 ) astfel incat a + b + ¢ = 1,

Demonstrati ca V2at+ 14+ +2b+14+42c4+1 <4,

Barem de corectare:

a) Fie x = f;f'z— “'E—E“r2+-.,“'§.

—  — I —
Folosind formula (@ — b)? = a® — 3ab(a — b) — b® pentrua = V2-— /[3sib= V2+4/3.

avem:
3 — g f — &1 — f=f — g f — —
*=2-v3-3-Y2-v3-V2+v3(V2-V3-V2+V3) - (2+V3).coccooo.... 1p
T = B 3 V= 3 Ip
se obtine: x 4+ 3x + 2V B = 0 e Ip
eib

b) Folosim inegalitatea ab <

2

1+2a+1

Avemv2a+1=41-(2a+1) "= a+ 1 i, Ip
Analogseobtine: V2b+1 = b +1siv2c+1 <c+ 1. ... 2p
Adunam relatiile: V2a+ 1+ 2b+1+y2c+1=<(a+b+c)+3=1+3=4_ . Ip

Subiectul 2
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Iogala2 Iogaza3 Iogana1

a €(0,1) sau a €(L,0),i=1,n.

>N, unde n este numar natural nenul , iar

(2p) a) Demonstrati inegalitatea

(5p) b) Demonstrati ca: log,, z+log,, x+log,, y Z;, unde X,Y,z € (l,oo).

Barem de corectare:

a) Din inegalitatea mediilor obtinem:

1 1 1 1
+ oot >Ny
log, a, log, &, log, & log, a,-log, &-...-log, &

= 2p

b) Avem log,, X=Ig—x§ianaloagele. Notam Igy+Ilgz=a,lgx+Ilgz=Db,lgx+Ilgy=c,si
y lgy+Ilgz
obtinem: ng=MT_a,lgy=a+—M,lgz:a+TM(l). ......................................... 3p

Daci X, Y,z €(1,00)atunci Igx,lgy,lgz >0, adica a,b,c > 0si folosind (1), avem:

b+c-a a+c-b a+b-c 1fa b)) 1(fa c) 1(b c¢c) 3_3
log,, x+log,, y+log,, z = + + ==| —+—|+=| —+=|+=| —+=— |-=2=2—.
y Y 2a 2b 2C 2lb a) 2\c a) 2\c b) 2 2

Subiectul 3

Se considera functia injectiva f: B — R care verifica relatia f(x) - f(1 —x) = f(ax + 2024), pentru orice

x € K unde a € K. Demonstrati ca:
(2p)a)a = 0.

(2p) b) f(—2023) = 1.

(3p) ¢) f nu este surjectiva.

Barem de corectare:

a) x=0=>f(0)-f(1)=f(2024) si x=1 => (1) f(0)=f(a12024) ...ccrocirirrererrtrereeeree s 1p.
=>1(2024)=F(a12024) =3 870, 1..oiiiiieieiiee s 1p.
b) x=2024 => £(2024)-1(-2023)=f(2024) => (2024)-[f(-2023)-1]=0. ...cectrrirrrrrrriirreirierines 1p.

Daca 1(2024)=0 => f(x)-f(1-x)=0, pentru orice xeR, deci exista cel putin doua numere reale distincte pentru care
f se anuleaza, contradictie cu injectivitatea functiei f.
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Ramane astfel ca f(-2023)=1. s

astfel INCAt f1)=0. e ———————————— 1p.
Din relatia data avem f(t)-f(1-t)=f(2024), de unde (2024)=0, fals. .......ccccoereiiriririerirrrree, 1p.
Deci 0 nu este imagine a lui f si functia f nu este SULECtIVA.  ..vvecvieiieviieiieeeieee e 1p.
Subiectul 4

(3p) a) Sa se arate ca Vz € Cavem: |1+ z| E%sau|1+zz| = 1.
y

. . 2 47T 1
(4p) b) Si se demonstreze ca: COS— + COS — = ——,

3 3 2

Barem de corectare:

1
a) Presupunem prinabsurdca |1+ z| < & si |1+ z? | <1
N

24,2 -1
J(1+x] ty? <z

JZ=x+iy,x, yR..... 1p
JA+x2—y?)2+4x2y2 <1
1+x2+2x+y2</2
= 20 Ip
1T+ x*+y*+2x% —2y2—2x%y? +4x%y? < 1
= x*+y*+ 237y + Ax*+4x+ 1)< 0
S P +y)2+(2x+1)2 <0 (FAIS). e, 1p
b) z=cosz%T—i—isinz%T:bz—cosz%T:isinz%T
722 = cos2Z 4+ isin-E = 22 — COSE = IS E e oo 1p
2 _ g 21 N 22?1 ] 22?1
z¢—2€c08—-Z + cO0S°*— = —Sin" —
5 5 5
4m 4w 4n
4 2 2 Fon 2
z*—2005—-Z° 4+ CcOS"— = —sin"—
5 5 5
2 27T - 2 z2+1
z°—2C08—-2 = — C0OS— = ——
5 5 2z
4
24 —2c0sZ 22 = — 1= cos E = 1p
5 3 2=z2
=1l (E-1)(z*+22+z2+z+1)=2>—-1=0............. Ip
27 45T %4z +z+1 z¥-1 =z 1
E= cos?—i— cos— = s T oD 22 g 1p
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