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CLASA a Xl-a
SOLUTII SI BAREME ORIENTATIVE

Notai: Fiecare subiect se puncteaza de la 0 la 7 puncte. Se acorda numai punctaje intregi. Orice
alta rezolvare se asimileaza conform baremului.

Enunt subiect 1

Se considerd neN’,aeR", multimile B ={b. .k =1n}cR,C={c k=Ln}cR si functia

f:(Ln)—> R, definitd prin f(x) =ax* +b,x+c, pentru orice x cu [x]=k.
a) (4p) Daca f are limita in orice punct din domeniul de definitie si B are un singur

element aratati ca multimea C are tot un singur element.

b) (3p) Daca f are limitd in orice punct din domeniul de definitie si ¢, =c, aratati ca

b+b,+...4+b, ,=(n-Db,-b.

Detalii rezolvare Barem
asociat

a) Egalitatea limitelor laterale in 2,3,...,n—1limplica :
4a+2b, +c, =4a+2b, +c,
9a+3b, +c, =9a+3b, +c,
16a -+ 4b, +c, =16a+4b, +c, 2p

(n-1)a+(n-1)b,, +c,, =(n-1)"a+(n-1)b, +c,

Daca B are un singur element, deducem b, =b, =...=b, si atunci 5
c,=C,=..=C,, deci C are un singur element. P
b) Adunand relatiile

2b, +c, =2b, +¢,
3b, +c, =3b, +c,
4b, +c, =4b, +c,

2p
(n—1)b,,+c,,=(n—-1)b, +c,
obtinem ¢ +2b +b, +b,+...+b , =(n-1)b +c,
In conditiile date avem 2b, +b, +b, +...+b,, =(n—1)b,, de unde se obtine Ip

relatia ceruta.




Enunt subiect 2

1 1 1 1

2016+x  2017+x  2018+x  2019+x

Fie determinantul D(x) = ,unde xeR.
) 2016° + x> 2017°+x*> 2018*+ x> 2019 +x? <
2016° +x* 2017 +x* 2018 +x® 2019%+x®
a) (3p) Aratati ca D(0) =12.
b) (4p) Pentru x e {2016,2017,2018, 2019} , calculati D(x) .
Detalii rezolvare Barem
asociat
1 1 1 1
D(0) =|2016 2017 2018 2019|=
a) 3p

(2019 —2016)(2019 —2017) (2019 —2018) (2018 — 2016) ’
(2018—2017)(2017 —2016) =12

b)

! 2 2 2 2
D(x):§2016+x 2017+x 2018+x 2019+x|=

2 2 2 1 2 2 2
% 2016+ x 2017+x 2018+x 2019 +% 2016+x 2017+x 2018+x
2 2 1 1 2 2 1 1
2|2016+x 2017+x 2018 2019 +% 2016+x 2017+x x 2019+

2 2 1 1 2 1 1 1
2016+x 2017+x 2018 x|= % 2016+x 2017 2018 2019|+
2 1 1 1 1 2 1 1 1
2016+x x 2018 2019|+ 3 2016 +x 2017 x 2019+

N| -

2 1 1 1 1 1 1 1
2016+x 2017 2018 «x =%D(O)+% X 2017 2018 2019|+

1 1 1 1 1 1 1 1 1 1

1 1
>D(0)+2D(0) = D(0)

X B

1
2016 x 2018 2019 +%2016 2017 x 2019 +%2016 2017 2018

2p

2p

1
X

Enunt subiect 3

Fie multimea M ={Ae MZ(R)|A=[a b j} :

2b a+b

a) (4p) Aritati ci, daci Pe M, atunci P" e M,VneN".

b) (3p) Aritati ¢, daci a,beR, b=0, neN" si X" =(

a
2b a+b

b
j,atunci XeM.




Detalii rezolvare Barem
asociat
a) Demonstratie pentru P,QeM = PQeM . 1p
Demonstratie prin inductie pentru P eM,i=L,n=] [P eM 2p
i=Ln
Finalizare 1p
X
b) Daca X :[ i/j ,din X™=X".X =X-X" deducem ca
z
1
X y)[a b ) (a b Xy P
z t){2b a+b) \2b a+b)(z t
ax+2by =ax+bz
ox -+ ( yb) bt 2by =bz 2y =12
: X+(a+b)y=ay+ =
Prin urmare, y = <qbx+by=bt < y 1p
az+2bt =2bx+(a+b)z t=x+y
2bt = 2bx +bz
bz + (a+b)t =2by + (a+b)t
Deci X eM . 1p
Enunt subiect 4
[,2
Fie functia f:R*\{-1} >R, f(x):axz‘”x+—21018, unde aeR si neN. Determinati «
X+
si n pentru care dreapta de ecuatie y=2018 este asimptotd orizontald la graficul functiei f
catre —oo.
Detalii rezolvare Barem
asociat
2
lim VXx“+2018 _ 1 2p
xo—e X 41
Dacd n=0 sau n=1, atunci lim f(x)=xoo. 1p
nN——
Dacd n>3, atunci lim f(x)=0. 1p
X—>—00
[,2
Deci n=2 si f(x):ax+—2018. 1p
x+1
lim f(X)=—a = y=—a ecuatia asimptotei orizontale si o =—-2018 2p




