BABES-BOLYAI UNIVERSITY CLUJ-NAPOCA
FACULTY OF MATHEMATICS AND COMPUTER SCIENCE

ADMISSION 2026
Written exam in MATHEMATICS

IMPORTANT NOTE: The problems may have one or more correct answers, which must
be indicated by the candidate on the special form on the contest sheet. The grading of the
multiple-choice items is carried out according to the partial scoring system specified in the
contest regulations.

1. The second degree function f : R — R, f(x) = 22 — 2(a + 1)z + 2a + 4 is given. For which values
of a € R does the parabola associated with f have the ordinate of its vertex strictly greater than the
abscissa of its vertex?

[A]a e (—2,1); BlaeR)\ (-2,1); [Clae[-21; D]ae R\ [-2,1].

2. For which value of the parameter p are the lines di : (1+v3)y =pr+5and ds:y = (2 — V3)x +8
parallel?

[A] -1- V3 [B] -1+ V3; C]1-v3; [D]1+v3.
3. If f:R— R, f(x) = |z + 1] — 2, then the value of f(f(—4)) is equal to:

—1; O; 1; @2.

V34
V3 —i

2= 1 Re(z) = Im(z) = D] Re(z) = Im(2).

4. If z = then

5. What is the value of the expression F(a) = sin (a + g) — sin (a - g), where a is an arbitrary real

number?

2sina; —2cosa; 2cosa; @l 0.

6. In the Cartesian coordinate system zQy, three points are given: A(1,2), B(7,—1), and C(m,5). The
real number m for which the vectors E and 1@ are perpendicular is

1 2 4 5
—55 g; 5% @5-

7. Let f:(0,00) — R be the function f(z) = zlnz. The tangent to the graph of f at the point with
abscissa 1 intersects the Oy axis at the point with ordinate

—2 ~1 1; D] 2.

22 +ar+1
8. The value of a € R for which the function f: R\ {-1} = R, f(x) = BT has, as © — oo, the
x
oblique asymptote with equation y = = + 3, can be

1; 2; 3; @4.



9. The point (11, a) lies on the perpendicular bisector of the segment joining the points (3, —5) and (1, 1).
The value of a is

2 3
[A]5: B]1; [€]5: [D]3.

10. Let the numbers a = cos(—20°), b = cos10°, ¢ = cos375° and d = sin 75° be given. Which of the
following statements are true?

Among these numbers, a is the smallest.
Among these numbers, b is the largest.
Among these numbers, c¢ is the largest.
@ Two of these numbers are equal.

11. The value of a € R for which the function f: R — R,

e 2, <2

+2cos(x —2), z>2

T+ 1

is continuous can be
a:—3; a:—2; a:O; @azl.

12. If zg is a point of local extremum of the function f : R — R, f(z) = 23 — 3z + 3 — 4barctg z, then
the value of xg can be

—2: ~1; 1; D] 2.

) ®lnz | .
13. The value of the integral —dz is
1 VT

[A] 1+ Ve [B]4 -2y [C]2+ e [D]4- e

x

14. On the set R*, the composition law x xy = —+ Y is defined. Which of the following statements are
y

true?

a:*a::2,Va;€R*; 2*37:2,Vm€R*;
(1*1)*2:1*(1*2); @x*y:y*x,Vw,yeR*.

1 1
15. LetA—(1 1

> and M = {X € My(R) | AX + XA = Oz}. Which of the following statements are

true?
[A] I € M; [B] AX = Oy, for all X € M;

[C] AX = XA, for all X € M; @M:{(Z Z>|aeR}.

16. Let (Z7,+,-) be the field of residue classes modulo 7. Then

the equation 3z2 4 6 = 0 has a unique solution in Zz; 56 = 1;
the equation 322 + 6 = 0 does not have solutions in Zr; @ 5% =1.

17. The equation (m + 1)a? — (2m — 1)z +m — 2 = 0 is given, where m € R. Which of the following
statements are true?

The equation has two distinct real solutions for every m € R.

The equation has two strictly positive real solutions for every m € (—oo, —1) U (2, 00).

The equation has two strictly negative real solutions for every m € (—1,2).

@ The equation has two distinct real solutions for every m € R\ {—1}.



1 1
18. If s=14+=-+—=+...+ then:

2 22 22026’

1 1
522; SZQ—W; SZQ—W; @56(1,2).

19. Let ABCD be a rectangle with vertices A(0,—1), B(8,5) and area equal to 50. Which of the
following statements can be true?

The length of the side AD is 5;

The equation of the line CD can be 3z — 4y 4+ 21 = 0;
The equation of the line CD can be 3z — 4y — 29 = 0;
@ The equation of the line CD can be 3x + 4y + 8 = 0.

20. If x¢ is a point of inflection of the function f: R — R, f(x) = e®(2% — 42 + 5), then the value of xg
can be

~1; [B]o; 1; D] 3.

— 1
21. In the plane of the triangle ABC, we consider the points M, N and P such that BM = ZB?, N is

4
the midpoint of the side AB, and ﬁ = 7@ . Which of the following statements are true?

ma =P ey lypoae. [gop-SoN.  [p)op-lon.

1
22. The value of the integral / ex2+2$(x + 1)dz is
0

2 _ 3 _ 2 3
621’ 6’:2].7 6;—1’ @62—1

1'2 — rz—1
23. The value of the limit lim <2> is
z—oo \ x4 + 1

efl; e; 1; @e*?

24. Consider the triangle ABC with AB = 10 ¢cm and BAC = 30°. If D is the midpoint of the side AC
and BC = BD = k cm, then the value of k is

103\/5; %0; 10V/3; D] V3.
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