N . . )
: INSPECTORATUL SCOLAR
W

H
@, JUDETEAN MARAMURES

B MINISTERUL EDUCATIEI $1 CERCETARII

Concursul National de Matematica Aplicati ,,Adolf Haimovici ”
Etapa Locala
Maramures — 8 februarie 2025
Clasa a XI-a
Sectiunea H1
Filiera tehnologica, toate profilurile si specializarile

Barem de corectare si notare

1. Spunem ci o matrice nenuld A € M, (R) devine nuld , daci are proprietatea ci A2 = 0,.

a) Verificati dacd matricea A = (8 0)

b) Dati exemplu de o matrice B de forma B = (

devine nula.

2 a) , cu elemente distincte, ce
b c

devine nuld.
c) Daca X este o matrice ce devine nula , calculati det(X).

Solutie
2 _ (0 3y (0 3\_0 0)_ . . 2p
a) Ac = (0 0) (0 0) —(0 O) = 0, = A devine nula
2_(2 ay (2 a =<4+ab a-(2+c)> 1p
b) B (b c) (b c) b-(2+c) ab+c?
44ab=0
2 a: (2 + C) =0 1 p
B =0:21p.2+0=0
ab+c¢?=0
Obtinem,deex.c = —-2,a=—4,b=1 1p
Pentru orice alt exemplu se acorda punctaj in mod corespunzator.
c) FieX € M,(R),cuX? =0,
det(X?) = det(0,) & det(X) - det(X) = 0 & det(X) =0 2p
2. Fied = (i ;) SiG={X€EMMR)A-X =X-A}
a) Daca X € G, aratati cd exista a, b € R pentru care X = (Z Z)

b) Determinati X € M, (R) astfel incat X2 = A.
Solutie

b
d

AX= (i %) ' (Ccl Z) - (ia:zﬁ 129b++2§)

xa=( )G D=Geia cia) p

a) FieX = (‘C‘ ) € M,(R)
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2a+c=2a+b

2b+d=a+2b :>{C=b :EIa,bE]RpentrucareXz(a b)

a+2c=2c+d d=a b a
b+2d=c+2d 2p
b) X-A=X-X*=X3=X>-X=A4"X 1p
_f(a b
= 3a,b € R pentru care X = (b a)
Xz:(a b)_(a b):(a2+b2 2ab >:>{a2+b2=2 1p
b a/ \b a 2ab  a®+ b? 2ab =1

(a+b)?2=3=2a+b=+V3=2b=+V3—-a

Cazul I.Pentrub=+v3—a =2a(vV3—-a)=1= 2a*-2aV3+1=0 lp
_V3+1_ o _V3-1
“mT 1T
V3—-1 V3+1
a2: 2 = 2 = 2

Cazul Il. Pentru b = —V3—a =2a(—V3—-a)=1= 2a®>+2aV3+1=10 lp

~Br1_ 31

= — —_—
3 2 3 2

—V3-1 —V3+1

Gy =—— ==

=
2 4 2

3. Calculati
i V2x—1-1
im———--
x>14/x2 4+ 8x — 3

Solutie

V2x—1-1 (\/Zx—l—l V2x —1+1 \/x2+8x+3)

lim ——— = lim - -

x214/x2 +8x—3 *21\Vvx2+8x—3 Vvx?2+8x+3 Vv2x—1+1 3p

. 2x—1—-1 Vx?2+8x+3

#I\X? +8x—9 Vax—1+1
2 V9+3 3

10 yI+1 5 lp

i < 2(x—1) _\/x2+8x+3>
TN\ -DE+9) VZr—1+1) 2P
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4. a) Aratatica lim (V4x?+8x —5+2x) = -2
X——00
b) Aflati a, b € R astfel incat lim (ax + b — Vx?2 + 6x —4) =3

X—00

Solutie

a) lim (V4xZ +8x — 5+ 2x) = lim (V4"2*8"\‘/5*3’“)'“4x2+8"‘5-2x) 1p
X——00 X——00 4x4+8x—5—-2x

. 4x%+8x—5—4x? _ 8x —5
lim = lim =
Xx->=0+[4x2 + 8x — 5 —2x x>~°+/4x2+8x—5—2x
5
x{8—-
= lim ( x) =
SR 8_5)\_ o 8_5\_
Jx (4+x x2) 2x | x| (4+x xz) 2x

<(8-3)

e (4+§—xiz)—2x_x+°°—x< (4+§—i)+2> )

x2

8-~ 8

T(eEge) T .

b) Daca a < 0, obtinem contradictie. Asadar a > 0.

lim (ax + b —x%2 + 6x — 4)

X—00
. (ax+b—-Vx*+6x—4)(ax+b+VxZ+6x—4) 2p
im

X0 ax +b+Vx? +6x —4

lim (ax + b)? — (x* + 6x — 4)
x>0 qx +b+VxZ +6x — 4
~ lim (a? — Dx?+ (2ab — 6)x + b2 + 4
x=00 ax+b+VxZ+6x—4

a’?—1=0=a=1

=3=

a>0
b%+4
2b — 6)x + b% + 4 x\2b—6+—
:>lim( ; )2 = lim ( x) =3
X—00 — X—00
x+b+Vxc+6x—4 x<1+2+ ’1+g_iz>
X X X
2b—6_ _
= =3=>b=6 2p

1+1



