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CLASA A XI-A, SOLUTII SI BAREME ORIENTATIVE

e Se acorda 16 p din oficiu.

e Pentru orice solutie corecta, chiar daca este diferita de cea din barem, se acorda
punctajul corespunzitor.

e Nu se acorda fractiuni de punct, dar se pot acorda punctaje intermediare pentru
rezolvari partiale, in limitele punctajului indicat in barem.

31
1. (21p) Se considerd matricea A= [0 3) eM,(R).

a) Calculati det(5 A).
b) Determinati matricea A", oricarear fi ne N’
¢) Calculati det(A+ AP+ A+ AZOZG).

Solurie:

) detBA =5t A=25-=225. ... . ittt 5p

: : 01
b) Scriem matricea A sub forma A=3l,+B, unde B = [0 OJ si aplicdm Binomul Iui Newton

pentru ridicarea la putere a unei matrice. Deoarece B® =0, , obtinem

n n-1
A ocoan wciate ]S ™| 6p
n 2 n O 3n

2026 2026

2026 Z 3k Z k3k_1

3 : _ 2 3 2026 __ k | k=1 k=1
¢) Calculam matricea B=A+A"+ A’ +...+ A —ZA = 2026

k=1 0 Z3K
det(B){zof?’ka —[3<320261)] —[3(320261)} B N 10p

= 3-1 2

2. (21p) Se considerd sirul (a,) .a,,,=a;—a, + % oricare ar fi n>1,a, = %
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a) Demonstrati ca x* — x+% = (x—%j +%, oricare ar fix e R.

b) Determinati formula termenului general a sirului a,,n >1si calculati lima,.

¢) Demonstrati ca ai—l az—1 an—l < 06 ,oricare ar fi n>1.
2 2 2 1013
Carmen i Viorel Botea, Braila
Solutie:
2
a) X* —x+=-=x"-2 x-%+—+—=[x—%) e 3p
1V 1 1 1Y 1Y 1Y (2025 1Y
SYR ) E S S Y I N
2 2 2 2 2 2 2026 2
506 )’ 1 (506 Y
=| — =4 —— | lima, = 8p
1013 2 \1013 X0
1 1 1 506 20424 42t 506 "1 _ _
ol|la—=|a-=|.la—-=|=| — =|——=| ,oricarearfin>1........... 5p
2 2 2 1013 1013
Se arata prin inductie matematica inegalitatea
2'-1 n
2"-1>n, oricarearfin>1= (5;.6) < (&j ..................................... 5p
1013 1013

3. (21p) Fie matricele A,B e M, (C) care verifici simultan conditiile AB+BA=A si B** =0,.
Calculati A™%,

George-Florin Serban, Brdila

Solutie:
det B = (detB)™ ™ =detO, = detB =0.........ccovmniiiiiie e, 4p
B2 —(TrB)B+(detB)1,=0, = B*=TrB-B=B"=(TrB)" "B .....cccooevrrvrrrrrrrrr.. 6p

1) dacad TrB=0=>B% =0, .oooiiiiiiie e 2p
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1) daca TrB=0=>B®® =(TrB)**B=0,=B=0,=B=0,....c.cc.corrrrrrrrrrrn., 3p

Din AB+BA= A= AB’+ BAB = AB = BAB = AB.
DinAB+BA=A= BAB+BA=A=B*AB+B’A=BA=BA=0,= AB=BAB=0,B=0,,

deci AB=BA=0, = A=AB+BA=0,= A" =0 =0,.........ccoeeeeiiiieiii, 6p
4. (21p) Calculati: a) lim =" “1+ Lyl =lim ‘/“X N2 AT
xX=> X

Solutie:
a) “m—41+x—1:1 ................................................................................... 5p

x—0 X 2

[[Vi+ka-1 H\/1+ kx(\/1+ nx)
b)Ln=Iimk:1——I|mkl =
X x—0 X
H\/1+ o (VL+nx ~1+1) -1 H\/1+ kx 1+H\/1+ foc (VL +nx 1) h\/1+ kx 1

=lim X =lim < =lim <

x—0 X x—0 X x>0 X

Ner s rBR N e 11 A Lt

+lim =L, +lim—2=o =L, +lim————=
x—0 X x>0 X x>0 (\/m-i-l)
L Him—— o 10p

x>0 (M+1) 2

anLn—l+E’
2
1 2 3
=—, = +—, :L + —
L > L > L =L >
n-1
Ln—l_Ln—2+T
I—nzl—n—1+D
2

Ln=%(1+2+3+...+n):% = TP 6p



