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17 June 2025 2 hours + 15 minutes Calculator
Instructions

This exam is composed of two compulsory groups.

Group I is composed of multiple choice questions and Group II is composed of open-ended
questions.

For each multiple choice question, four answer options are presented, of which exactly one is
correct. Indicate your answer by selecting the letter corresponding to the option that you consider
to be correct. Each correct, incorrect or blank/null answer in Group I has the classification of,
respectively, 1/20, —0.3/20 and 0/20 points. In case more than one option is selected for the same

question, the answer will be considered null. The minimum grade in Group I is 0.

All open-ended questions should be carefully justified, and all computations should be

presented. The classification for each question in this group is indicated next to it.
Do not unstaple this booklet.

Do not use any type of corrector. If necessary, cross out.

Name of the Candidate
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Group |

1 (1/20) Four girls and four boys enter a bus, in which there are six unoccupied seats. In
how many different ways can these six seats be occupied by the group of girls and boys, assuming
that two boys are left standing?

a) 3560
b) 3840
C) 4180
d) 4320
2 (1/20) Let Q be the sample space of some random experiment and let A and B be two

events in {). Suppose that

P(A) =03 and P(B)=0S5.

Which of the following can be the value of P(A U B)?

a) 0.4
by 0.6
C) 0.9

d)  None of the previous options.

3 (1/20) The figure below shows, on an orthonormal coordinate system x0y, part of the
graph of a function f, defined by f(x) = log,(x + 1).

14

In the same figure, a right-angled triangle [ABO] is represented. The point A has abscissa 3 and
belongs to the graph of f. The point B belongs to the axis Oy.

What is the area of the triangle [ABO]?
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a) 2

by 3

c) 4

d)  None of the previous options.
4 (1/20) Let f: R — R be the function defined by f(x) = 3e>"2** 4+ 7. What is the value
of

- f=1+n) - (=D
lim ?
h-0 h
a)  4e®
b) 3e7?!
12

C) -

d)  None of the previous options.
5 (1/20) What is the general term of the sequence

1,1+2,1+2+3,1+2+3+4,..7

a u,=2n-1

b) wu,=3n-2

C) = n(nz+1)

d)  None of the previous options.
6 (1/20) Let f: R — R be the function defined by

x|
f(x)= 7, 1fx¢0.
0, ifx=20

Which of the following statements is true?

a)
b)

c)
d)

f is not continuous at 0.
lim f(x) = 0.
x—0

£1(0) = 0.

None of the previous options.
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7 (1/20) In which of the following figures can we find part of the graph of an even function,
with domain R and range ]—o0, 0]?

(A) (B)

Hv

(C) (D)

=y

8 (1/20) The figure below shows, on an orthonormal coordinate system xOy, part of the
graph of a polynomial function f. The point with abscissa 1 is the only inflection point of f.

Which of the following expressions can define f'’, the second order derivative of f?
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fr) =(1-x)?
f”(X) — xZ -1

f'"(x)=1—x

None of the previous options.

(1/20) Consider, in C, the condition

lz] <3 A OSarg(z)S% A Re(z) = 1.

In which of the following figures can be represented, on the complex plane, the set of points
defined by this condition?

10

b)

c)
d)

(A) (B)

\ 4

A

&
v

(C) (D)

Y

\ 4

(1/20) Which of the following propositions is true?
VxeER Iy eR : §¢0

Ax€Z:Vy€EZ x<y

Ix,y e R\ {0}: x2 +y%2 =0

VxRt Iy eR™ : |x|—|y|=0Axy <0

Y
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11 (1/20) In the figure below, a cube is represented, on an orthonormal coordinate system
Oxyz.
z
| P
OL...--
! Q

Three of the cube’s edges are contained in the coordinate system axes. The points P and Q are two
of the cube’s vertices, belonging to the plane y0z. Suppose that, starting from the origin of the
coordinate system, a point R moves along the positive semiaxis Ox. Let f be the function that maps
the abscissa of the point R to the area of the cross-section produced in the cube by the cut by the
plane PQR.

Which of the following can be the graph of f?

(A) (B)
y A v A
9] x= O x=

(C) (D)
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12 (1/20) Of a function f, continuous in R, it is known that f(2) = 6 and f(8) = 1. Which
of the following propositions is necessarily true?

a) 1<f(4) <6
b) f(4)>f(5)
¢) The function f has no zeros in [2,8].

d) 4 belongs to the range of f.

Group 11

1 (2.5/20) Find, in case it exists, the limit of the sequence (u,) with general term
( n + n? 1™ +nst (1) 1 odd
—. (= nsin(—J, ifno
) —n?—e™m n
" 21 (4n_3)n + (n+2 ) if
n\{z, 1 cos (5 +2mn), if n even

justifying your reasoning.

2 (2.5/20) Find the domain of the function f, of a real variable, defined by

Hom((@)). ax
Va3 . Je* . |5-x|

f&) =

justifying your reasoning and presenting all your computations.

3 (3/20) Let f:R — R be a function with real derivative in every point of its domain.
Suppose that the straight line with equation x + y = 0 is tangent to the graph of f at the point
with abscissa 0. Let g: R — R be the function defined by

9 = xe¥ +5en’(f(0) + oo+ F T+ ((F@) +1) 43

x2

for all x € R. Find the value of g'(0), presenting all your computations.

THE END
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Formulae

Progressions

Sum of the first n terms of a progression (u,,):

+u,

u
Arithmetic progression: Xn

1-1"

Geometric progression: u; X
1-r

Geometry

Area of the disk: 7r?

Area of the triangle: base X height x %

Derivative Rules

(u+v)y=u +
(uv)=uv+uv

2

(z/): wv—uv

1% \'2
() =nu""'y (neR)
(senu) = u'cosu

(

(tgu) =

osu)=—u"senu

(@]

’

u
COSZH

(e") =u' et

(@) =u a*lna (aeR*\{1})

(lnu) =4
u

(logau)':u’l’m (aeR*\{1})

Special Limits

17’1
lim<1+—> =e (mMeN)
n

. sin (x)
lim =
x—0 X
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Solutions

Group |

d)
b)
b)
©)
©)
a)
d)
d)
9. b)
10. d)
11. d)
12. d)

PN AW

Group II

1. 2

2. ({03U[2,+0D\ {3,5}
3. -1




