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YUCA
TIINTIF

CONCURSUL NATIONAL DE MATEMATICA APLICATA
,»ADOLF HAIMOVICI”, ETAPA LOCALA, 21.02.2016
Filiera tehnologica, profil ethnic

Clasa a Xl-a, SOLUTII SI BAREME ORIENTATIVE

10
, precum si submultimea
6 -4 01

- 3 -2
1. In M,(R) se considerd matricele A:( j, Izz(
G={X(a)laeR,X(a)=1,+aA} .
a) Calculati A
b) Aratati ca X(1)+ X(2)+...+ X (100)=100- x(%lj.

c) Aritatica X(a)- X(b)=X(a+b—ab), oricare ar fi X(a),X(b)eG.

Solutie.
B) A = A 3p
b) X (1)+X(2)+...+X(100)=100- 1, +(1+2+3+..4100) A=......ccccoovrrrrriirannns 1p
:100-I2+1OO'101A:100-X(@J ............................................................ 1p
2 2
c) X(a)-X(b):(I2+aA)(I2+bA)IiS(I2+aA)I2+(I2+aA)bAD:d ................................ 1p
sicfpcta) A2 =—A = 1, +(a+b—ab)A= X(@+b—ab)...ccccommrrrmrrrrerrirrrrrrrrrrerinnn. 1p

a b
c d

a) Si se demonstreze ci det(t A A) >0, VAe M, (R).

2. Se considera A :( j €M, (R). Se noteazi cu 'A transpusa matricei A.

b) Aratati ca det(A-'A)20,VAeM,(R).

Solutie.
a) det A=det 'A=det A- 'A=det A-det 'A=(det A)2 >0 3p
0 b-
b) Prin calcul direct :‘c 0 OC =—(C=b)(b—C) =i, 2p
=5 Qt( A= "A) = (C=D)* 20 2p
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3. Determinati constantele reale a si b pentru care functia f :R —> R,
ax+b ,x<2
f(x)=1 log,x ,xe(2,4) arelimitain punctele x, =2 si x, = 4.
ax’ +bx+6 ,x>4

Solutie.
L (2) =28+D; ] (2) =0 2p
[(4) =2;15(4) =168+ 4D+ 6 ..o 2p
2a+b=1
................................................................................................. 1p
{4a+b =-1
A= D = S 2p

4. Se considera functia f, (x)=+/x* +x —k-x, unde k este un numar real fixat.

a) Calculati IimM.
=% £ ,016(X)

b) Demonstrati ca lim f,(x)= % < k=1.
Solutie.

X ‘/l+£ —2015
. AX2+x-2015x . X 2014
a) I|m\/2_ =lim SOgLE s 3p
X+ X —2016x ){ 1+1 —2016}
V" x

2\ 12y2 1-k?)x? + x
b) " =" lim XXX L: 2p

N = e S R R RS RS R
TEAX vk R 1+1+k 1
X ;tE , k=1

2 2
"“'k=1= Iimuzl 2p

o XXX 2
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