Concursul National Interdisciplinar
“Vranceanu — Procopiu”
19 noiembrie 2025
ETAPA JUDETEANA

MATEMATICA - barem de rezolvare

Problema I (10 puncte)

Se considerd multimea M = {A eM,(C)

a O
A= ,a-b#0;.
(o )aneol

Sa se determine multimea D — M ce are simultan urmatoarele proprietati:
) VABeD= A -BeD;

i) card (D) =2025.

Solutie
Daca AeD:>A”eD:D:{A,AZ,A3,...,A2°25} ...................................................... 2 puncte
Considerim Be D= D= {BA,BAZ,BA3,...,BA2°25} ...................................................... 2 puncte
abx0=>3 47"
Seobtine B-A-B-A*-....B- A" =4-4>-...- 47 = B®=0L=>4"=1I, ... 3 puncte
| 2k,
A" :[ b”] =I,= {bzm | = en’ ki,k, €{0,1,...,2024} ....... 2 puncte
0 - b =cos 22X | jsin 227
202 2025

Oficiu 1 punct.
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Problema a 11-a (10 puncte)

Fie (x,) _ un sir de numere reale pozitive cu proprietatea ca exista sirul marginit (a,)  de numere

reale pozitive astfel incat x,,, =x, +na, ,VneN".

S kY
a) Demonstrati ca sirul (—’;j este convergent;
n

nx1

N300 np+1 np+2

b) Calculati lim( T N S R %) , p>3 fixat.
n

Solutie
. x —X ) na . n a, marginit
a) lim—"_———=lim———=lim| g, —5——| = 0 s 2 puncte
= (p4l) —n’ =30+ 3041 o 3n° +3n+1
. . X
Conform Lemei Cesaro-Stoltz lim—%=0 1 punct
n—0 n
b) x,,—x,=n-a,>0=x, crescator 1 punct
a, pozitiv $1 marginit
ax, —a,x, a,x, 1 1 1
:>O<anSM:>O<?+?+...+WSM'XH' Tt ettt | e 2
n n n n n n puncte
1 1 1 1 1 1 1 X
Tttt <—p:>M-xn- Tttt <M - ; __________ 2 puncte
n n n n n n n n
cazfarm
. X . X subpunct a
lim| M -— |=lim| M -—%-— = 0
n—>0 n? n—» n nt”
. (ax, = a,x ax
Hm| L+ 224+ 22 =0 s 1 punct
n—>0 np+1 np+2 np+n

Oficiu 1 punct
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