MINISTERUL EDUCATIEI

Concursul Judetean de matematica ,,Dan Barbilian”
17 decembrie 2022 — Pitesti
Clasaal0-a

SUBIECTE:

1) Fiea,b,c > 1. Aratati ca
alo9v@ 4 plogeb 4 clogac > gilogua 4 pylogeh 4 cV10daC > g 4 p 4 ¢

2) Fie xeR astfel incat 49* 4+ 497 = 23,
A) Ardtatica7*+ 7 * =5
B) Calculati ﬁx + \/_7_Fx

C) Determinati 343* + 3437*,

(7p)

(3p)

(2p)

(2p)

3) Fie ecuatia z%+ mz —f-%(a2 +ma +m?2) =0, unde m,aeR. Daci z;,z;, sunt

radécinile acestei ecuatii, sa se arate ca zq, 2, a sunt afixele varfurilor unui triunghi

echilateral.

4) Sa se arate ca expresia de mai jos este numar natural:

(7p)

loya(bc)wgb(ac)ioyc(ab) —log,(bc) — logy(ac) — log.(ab) + loggpca + loggpcb + loggp.c,

unde a, b, ce(0; +o0) — {1}.

Nota:

Toate subiectele sunt obligatorii.

Fiecare subiect este notat cu punctaj intreg, 0-7 puncte.
Fiecare subiect se va redacta pe cdte o foaie separatd.
Timp de lucru: 3 ore.

(7p)
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MINISTERUL EDUCATIEI

Concursul Judetean de matematica ,,Dan Barbilian”
17 decembrie 2022 — Pitesti
Clasaa10-a

BAREM ORIENTATIV de CORECTARE si NOTARE:

Problema 1: solutie orientativi Punctaj
Fie a,b,c > 1. Ardtati cd al09v® 4 plodcb 4 clogac > gVlogva 4 plogeb 4 ¢\10gaC > g 4+ p + ¢
Gazeta Matematica nr.9/2022
Ip
Vina = x,Vinb = y,Vinc =z
lna X
lo =
gab = inb yz’ L
logpa In_am In’a ﬁ
G = pilE = gloarBlie = pp " = gk’ = &7 5.2,
1p
Ina Inda x3
avlogra — elnavtogba — elna\}m —eVinb =gV
Inegalitatea ceruta este echivalenta cu :
x4 y4 74 x3 ya 23 , s lp
e¥’ + ez” + ex? >ey +ez +ex >e* +e¥ +e?
e¥ +eY +er zematel telc=atbtc 1p
D . - na+mb+pc nAMAP —o—s \
Aplicam inegalitatea mediilor (ponderate) m,, = mg, & T > vantb™mcP 1p
xt oyt gt 4
¥z o, M 14 x* v z4 X y“ 74 14 xt y* z4
S \/e“ﬂ %7 e B11e7 + 267 + e 2 14 \Je' ¥ 232 >
14 14 [x3% 8 14 14\{@ 14 3 X3
1 g Lo s 4 A =
> 14 \/e yEE atixg 14 \/el =14 Jelﬁ: 14ery =>
x* y4 24 x3
11e¥” + 2e7% + ex? > 14e ¥
Analog, 1p
PP S A
e¥* + 11ez? 4+ 2ex? > 14e z
x4’ y4 ‘24 23
2e¥ + ezZ + 11ex? > 14ex
Adunand aceste 3 relatii si impatind prin 14 obtinem
x—: A S v
e¥  +ezZ +ex’ > e¥ +ez +ex (primainegalitate)
Ludnd p=1, n=3, m=9 se obtine: 1p
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x2 ¥ z 2
9 Y +3ez +ex =13e*
2y 22 ;
eY +9ez +3ex > 13e¥
:‘j y3 23 g
3eY +ez +9ex >13e?
Adundnd aceste 3 relatii si impdrtind prin 13 obtinem :
ey + eyT + ez? > e’ 4 e’ +e? za+btccu egalitate cand a=h=c
Problema 2: solutie orientativi Punctaj
a)(7X + 7 X)=T7X 4 72X 4 27X X = 49X 4 497X 4 2 =23+ 2 = 25 1
7*+7*=45 1p
Finalizare 1p
DT +V7 P=7*+7*+2=5+2=7 1p
V7 +V7 =7 1p
€)343* +343 ¥ =7 4 7T = (7X 4L 77T -1+ 77 = i
= (7% + 77%)(49* + 49% — 1) P
343*+3437*=5-22=110 ip
Problema 3: solutie orientativi Punctaj
1 —(2a + m)?
zz+mz+§(a2+ma+m2)=0=>A=(——-3——) Ip
. 2a+ m.
= V3 —mv3 — (2a + m)i ;
7= =
—-mV3+ (2a + m)i
VA —
: 2v3 ip
| | |(2a+m)i| 12a+m|-|i] [2a+ m]|
Za —Z,| = = =
S V3 I V3 V3 1|P
| -mV3 = 2ai — mi — 2aV3 l—(Za +m)(V3+1i)
Zi —Qa| = =
' 2v3 2V3
_2a+m|-|[V3+i| _|2a+m] 1p
2V3 V3
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INSPECTORATEL 500! AR
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RSCTEAN AREES
|[-mV3 + 2ai + mi — 2aV3| |-(Qa+m)(—V3 +1i)
Zz == al = =
l 2v3 243
*|2a+ml-|—\/§+i[__|2a+ml Ip
2V3 V3
|zy —a|l =z —al =z, — 25| = |;Z_a\/—%_m| => 7,,Z,,a sunt afixele varfurilor unui
triunghi echilateral Ip
Problema 4: solutie orientativi Punctaj
E=logq(bc)logy(ac)log.(ab) — log,(bc) — logy (ac) — log.(ab) + logapca + logapch +
logapcceN, unde a, b, ce(0; +) — {1}.
Notdmn = log,b; p = log,c Ip
x = log,(bc) = logy,b + log,c=n+p
1+p
y = log,(ac) = — 1p
1+n
z = log, (ah) = 1p
E = xyz-x-y-z+log,p.abc = xyz—x —y—z+ 1 1p
e 14p 141 _p  1+n_(n4p)[(1+p)(1+n)-np]-p(1+p)-n(1+n) ot
xyz=x-y-z=(n + p) — - (n+p)—— = e 1p
_ (n+p)(+ntp)-(ntp)-p?-n® _ (n4p)?-n®-p? _2np _ ]
- np — np ~np X
E=2+1=3eN 1p

_10/94)
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