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oy " de imate Clasa a XlI-a
Subiectul 1
Fie x(a) € M,(R), x(a) = (1 taza 12_aa)

a) Determinati A € M, (R) astfel incat x(a) = A + I, ,unde I, = ((1) (1))

b) Aratati ca (V) x(a),x(b) € M, (R) are loc relatia
x(a)-x(b) =x((a+1)(b+1) —1)

¢) Determinati (x(a))?°1? .

Subiectul 11
Fie functia f: (1;0) - R, f(x) =2x +In(x + 1) —In(x — 1)

a) Determinati asimptotele functiei fla graficul functiei
b) Calculati lim,_, x(f(x) — 2x)

c) Demonstrati ca ecuatia: f(x+1)=f(x)+1 are cel putin o solutie in (1;00).

Subiectul 111

Fiea,b,c € Rsif:R - R,f(x) = x3 + 2x + 3 iar

1 1 1 1 1 1
AM=|la b c¢|,A=|a b c |.
a® b3 3 fl@) f) f(c)
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a) Aratatica A;=(a—b)(b—c)(c—a)(a+Db+c)
c) FieA(a,f(a)),B(b,f(b)),C(c, f(c)) trei puncte pe graficul functiei f, avand

coordonatele numere naturale. Aratati ca aria A ABC este numar natural.

Fiecare subiect are 30 puncte.
Se acorda 10 puncte din oficiu.
Timp de lucru 120 minute.

Subiectele au fost selectate si propuse de:
prof. Smeureanu Florin Dorian
prof. Armasescu-Diaconescu Claudia
prof. Dafincescu Irinel
prof. Aron Oana
prof. Cotoarba Cristian
prof. Pana Catalin
prof. Mazilu Marius
Tehnoredactare: inf. Fuscel lon Cristian
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CONCURSUL NATIONAL DE MATEMATICA
"TEHNICI MATEMATICE” - editia XVI
Etapa judeteana 18.01.2019
Barem de corectare
Clasa a Xl-a
Subiectul 1 (30p)

a) x(a) = ((1) (1)) + (EZ EZ) > A= (EZ EZ) ............................................................ 10p
D) x(a) - x(b) = (I; + A)(I5 4 B) =ttt 2p
2 2 2 2
clera(Z 2)[arb(2 2N = 2
2
=L+ @+ (2 2)+ab (P ) = 4p
=12+(a+b+ab)(_21 _21)=x((a+1)(b+1)—1) ............................................... 2
¢) DINb) = (x(@))2 = X((@+ 1)2 = 1)t 4p
Prin inductie obtinem (x(a))?°%® = x((a + 1)2%1% — 1) i, 6p

Subiectul 11(30p)

@) x=1 asimPtota VErtiCAlA ...........c.iitiiiiit it e 5p
Y=2X aSIMPLOtA ODIICA SPIE F00 ..euvieuiiiiiiiiieiisiie st eieestesreesteesteesee e e steeseesseesteeeesreesreenseeneenrens 5p
: . 1
b) lim x(f,) —2x) = lim (xIn i) T et e e et 3p
X—00 X—00 x—1
: 2
=1 M (1 4+ —2)% 3p
X— 00 x—1
S I @2 S 2 e 4p
0 fern=fmt1=>2+In(x+2)—Inx=In(x+1) —In(x—1) + 1., 1p
2 2 A I I L et 2p
X x—1
o I I 1 2 0 et 2p
x x-1

x+1

Fie g = lnx7+2— ln;+ 1

Mgy = —»

Cum x>1 = existd @ € (1,00) a.1. 8(2)=0 .ovvverieieiiie e 5p

X—00

Subiectul 111 (30p)
a) Aj=bc3+ab®+cad —bad —ch3 —ac3 o 5p

A= (@=Db)(D—c)(€—=a)(AF D T C) cvreiiiiiiiiciiec S5p
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b)

1 1 1
A,= a b c =
a+2a+3 b3+2b+3 c3+2c+3
1 1 1 1 1 1
=|la b c|+]| a b C | = 5p
a® b3 3 2a+3 2b+3 2c+3
1 1 1
=la b C | = A 5p
a3 b3 C3
Anape = 51021 = 21| = 21@=b)(b — ) (€ = D)@+ b + O coomvmresrrrs 5p

Cum cel putin 2 dintre numerele a,b,c, au aceiasi paritate, = diferenta lor se divide cu 2,

= AAABC eEN

* . . - . o . - -
Orice solutie corectd, diferitd de cea din barem se puncteaza corespunzator.

Se acorda 10puncte din oficiu.
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