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PRAHOVA SCOLAR JUDETEAN PRAHOVA

OLIMPIADA NATIONALA DE MATEMATICA
— ETAPA LOCALA, 7.02.2026—

Clasa a X-a
SUBIECTUL 1 (22,5p)

10,5p a) Sa se determine numarul real m > 0 pentru care log,s m + log,12 m + log,20 m +
log,s0 m = 2026

12p b) Se considera numerele a, b € (1, ) si n € N* . Determinati numarul natural n € N* pentru
care log,e b + log,12 b + log,z0 b+... 108 jnnen) b = éloga b
Prof. Sanziana Dumitran

Solutie:
a) log,e m + log,12 m + log,20 m + log,so m = 202 & %logz m+ %logz m + %logz m + 3,5p

1
Elogz m = 2026

1_1 1_1 1_1 1_4 _ 3
(2 3) log, m + (3 4) log, m + (4 5) log,m + (5 6) log, m = 2026 p
(3-2)logym = 2026 & m = 207 ap
b) log,s b +10g,12 b + log,z0 bt-..+log sy b = —-logg b 3p
& Zloge b+ —loge b + -+ ——loge b =—log, b &

6 08a 12 Q8a n(n+y) 08a P =508

Sp
1 1 1 1 1 1 7

©G-5timit ot n ) logab = loge b
Cum log, b # 0,deoarece a,b € (1, ),avem D = 1—78 Sn=38 4p

SUBIECTUL 2 (22,5p)

VX V=1 +/Vx—Vx—1
VE+1 '
2
11,5p a) Sa se calculeze (\/\/E +Vx—1+ \/\/} —Vx — 1) ,X € (1,00).
11p b) Sa se arate ca f nu este nici injectiva, nici surjectiva.
Solutie:

Se considera functia f: (1,00 ) — (0,00 ),datade f(x) =

a)(\/\/}+\/x—1+\/\/§—\/x—1)2=\/§+Vx—1+\/§—\/x—1+2\/x—x+1 6p
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=2Vx+2, x € (1,). 35,5p

2 _2vx+2 6p
b)f (X)— \/}_‘_1 _2
si cum codomeniul este (0, 00 ), avem functia constantd f: (1,00 ) — (0,0), f(x) =2 2p
Care nu este nici injectiva, nici surjectiva. 3p
SUBIECTUL 3 (22,5p)

Determinati z;,2, € {z = x + yi|x,y = 0} cuz, -z, = 2isi |z; + 2| =2

SUPLIMENT GAZETA MATEMATICA

Fie z;=r;(cosa+isina), zZ,=r,(cosf+isinf), cu a, 3 € [O, g] deoarece x,y = 0. 2,5p

Z1 " Zy = 21 © 1y 1y (cos(a+B)+isin(a+f))=2i

. n o . (Trz=2
Dar 2i =2 (co S—+ isi n—),de unde se obtine m
2 2 a+pB=-=
2 4p
7, + 2, = (r;cosa + rycosP) + i(r;sina + rysinf)
| z; + Z, 1= 4 ©& r?cos?a + 2ryrycosacosP + ricos?f + risin’a + 2ryr,sinasinf +
risin?p = 4
ori+ri+dcos(a—B)=4eri-2rr,+r:+4cos(a—p)=0¢e 4p
(r;—r3)%+ 4cos(a—B) =0
(r;-r3)2 >0 2p
. | T T
Dina, B € [0,5] >a—-pBE [—5,5] = cos(a—B) =0
. u . ) mT T 3
Atuncir;—r, = 0si cos(a —B) =0 = a—ﬁe{—;,;} p
2
r1—r2=0§ir1r2=2=>r1=r2=\/7 P
a—pf = igsi(x+ B =§,de unde avem:
a=0,ﬁ=§saua=%,ﬁ=0 2p

Obtinem (z4,2,) € {(\/E, i\/i), ( l\/i,\/i)} 3p
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SUBIECTUL 4 (22,5p)

Aratati ca singura functie f: R — R care verifica relatiile f(x) < x pentru orice x real si f(x +y) <
f(x) + f(y) pentru orice x, y reale, este functia identica

fiR—R,f(x) =x.

Solutie:

x = 0 in prima relatie implica f(0) < 0 iar x = y = 0 in a doua implica f(0) = 0, deci 4,5p
f(0) =0; 4p
y = —x in a doua relatie rezultd f(x) + f(—x) = f(0) = 0; 4p
Cum f(x) < xsi f(—x) < —x, avem f(x) + f(—x) < 0, deci f impara. Sp
Asadar x = f(x) = —f(—x) = —(—x) = x,deci f(x) =x, x € R Sp
Nota:

Orice alta solutie corecta se puncteaza corespunzator.



