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I- MCQ (5 points)
In the table below, only one among the proposed answers to each question is correct.
Write the number of each question and give, with justification, the answer that corresponds to it.

. P
NO Questions roposed answers
a b c
eX+2 _
1 X——o00 €X + 1 B too 1 2
The domain of definition of the function f
2 _ In(x — 4) . 0;+o0 4; + 4; 5[U]5; +
given by f(x) = n)((x_ 54) is ] [ 14 ool 14; 5[U]5; Feof
3 The derivative of the function f defined over R -1 1 X
asf(x)=In(2+e™™) is 1+ 2eX 2+e7X
An urn contains 7 balls: 4 red balls and 3 black
4 balls. T_he number qf ways to select, at random 79 268 192
successively and with replacement 3 red balls
and 1 black ball is
The number of solutions of the equation
5 5 . 0 1 2
(Inx)* = 4Inx is

I1- Probability (5 points)
In a university, a study on the usage of Artificial Intelligence Apps COPILOT and GEMINI showed that:
e 60% of the students use the COPILOT among whom 30% use the GEMINI.
e 40% of the students do not use COPILOT among whom 50% use GEMINI.
A student is randomly selected from the university.
Consider the following events:
C: “The selected student uses COPILOT”
G: “The selected student uses GEMINI”
1) a) Show that the probability P(C n G) = 0.18 and calculate P(C N G).
b) Calculate P(G).
2) Knowing that the selected student did not use GEMINI, calculate the probability that he/she uses
COPILOT.
3) Calculate P(C U G).
4) The number of students in this university is 400.
a) Show that the number of students that use both COPILOT and GEMINI is 72.
b) Four students are randomly and simultaneously selected. Calculate the probability that exactly one
student among the four uses both COPILOT and GEMINI.
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I11- Probability (5 points)
U and V are two urns:

U contains 3 red and 2 black balls.

V contains 3 red and 3 black balls.

One urn is randomly chosen, then 3 balls are simultaneously and randomly selected from the chosen urn.
The following events are considered:

1)

2)
3)

U: “The selected urn is U”
R: “The three selected balls are red”

a) Calculate the probability P(R / U) and deduce that P(R N U) =

b) Calculate P(R n U) and show that P(R) = 0.075.

Knowing that the three selected balls are not red, calculate the probability that they are selected from U.
The balls from the two urns U and V are placed in the same urn W and then three balls are selected
randomly and successively without replacement from W.

a) Verify that the number of possible cases is 990.

b) Calculate the probability of having at least one red ball among the three selected balls.

1
20

IVV- Functions (5 points)
Consider the function f defined over R as f(x) = (—x — 2)e™™ + 2 and denote by (C) its representative curve

in an orthonormal system (O ; i f).

1)

2)

3)
4)

a) Determine lim f(x) and calculate f(-2.5).
X——00
b) Show that lim f(x) = 2. Deduce an asymptote (d) to (C).

X—+00
a) Show that f'(x) = (x + 1)e™* then set up the table of variations of f.
b) Calculate f(0) and show that f(x) = 0 has, on ] — co; —1[, a unique root a.
c) Verify that -1.6 < a <-1.5.
Calculate f(—2) then draw (d) and (C).
Let g be the function given by g(x) = In[f(x) — 2].
a) Determine the domain of definition of g.
b) Prove that g is strictly decreasing.
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V- Functions (5 points)

: . : 1 i .
Consider the function f defined on 0 ; +oof as f(x) = % + X + 1 and denote by (C) its representative curve

in an orthonormal system (O ; i, f).
Let (d) be the line with equationy = x + 1.

1)

2)

3)

4)

5)

Determine lim f(x). Deduce an asymptote to (C).

x>0
a) DetermineXEwa(x).
b) Show that (d) is an asymptote to (C) at +oo.
c¢) Study, according to the values of x, the relative positions of (C) and (d).
Complete the following table of variations of f:
X 0 +00
f'(x) +

f(x)

a) Show that the equation f(x) = 0 has a unique solution a.
b) Verify that 0.4 < a <0.5.
Draw (d) and (C).

VI- Exponential Functions and Integrals (5 points)

Consider the function f defined over R as f(x) = x(1 — e™*) — 1 and denote by (C) its representative curve
in an orthonormal system (O ; i f).

Let (d) be the line with equationy = x — 1.

1)
2)

3)

4)

5)
6)

Calculate f(-1.5).

a) Show that (d) is an asymptote to (C) at +o.

b) Study, according to the values of x, the relative positions of (C) and (d).
Copy and complete the following table of variations of f:

X —00 0 +00
f'(%) - 0+
+00 +00
f(x)

Show that the equation f(x) = 0 has exactly two solutions o and {3 such that

—09<a<-08and13<pB<14.

Draw (d) and (C).

a) Calculate f'(x) + f(x) .

b) Calculate, in terms of «, the area of the region limited by (C), the x-axis, the y-axis and the line with
equation X = a.
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Q1: Réponses 7.5 pts
po €2 _0+2
1|l +1 0+1 15
Answer :
f(x) = =2 is defined for
2 | (x—4>0 Xx>4 . . 1.5
oo o2 g Thus xe 14;5[ U 15; oo
Solution: ¢
, _—e™* -1
3 f (X) - 2+e—X - 2eX41 15
Answer: a
3 1.4 _
4 RRRB, then 4° x 3* X 5= 768 15
Answer: b
In?(x) = 4In(x), then In(x) (In(x) — 4)) = 0, then In(x) = 0 or In(x) = 4
5 | Thenx=1orx =e* 1.5
Answer: ¢
Q2: Réponses 7.5 pts
P(G/C)=0.3
1a | P(C N G) =P(G/C)xP(C) =(0.3)(0.6) =0.18 L5
P(CNG)=P(G/C) x P(C) = (0.5)(0.4) =0.2 '
b |P(G)=P(CNG)+P(CNG)=0.18+0.2=0.38 0.75
) P(CE)_P(CHE)_0.6><O.7_21 Ls
/6) = P(G) ~1-038 31 '
3 |P(CUG)=P(C)+P(G)—P(CNG) =0.6+0.38—-0.18=0.8 1.5
P(CNG)=0.18
4| Then N = 0.18 x 400 = 72 0.75
sy — C32XC3pg
4b | P(1 out of 4 uses both AI’s) = = 0.399 1.5
400
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Q3: Réponses 7.5 pts
3
PRIU)=Z =L
la ¢ 10 1 1 1 15
P(RNU) = P(R/U) X P(U) = — X — = —
_C_ 1
P(R/V) = e
1b 0) = -1t _1 2.25
P(RNU) =P(R/V) X P(V) = =X - = —
P(R) = P(RNU) +P(RNV) = P(R/U) x P(U) + P(R/V) x P(V) = 0.075
=\ _ P(UNR) _ P(U)-P(UNR) _ 18
2 | P(U/R) = PR)  1-PR) 37 15
3a | A3, =990 0.75
_ A2 29
3b | P(atleastonered) = 1 — P(noneisred) =1 - — = — 15
A3, 33
. P4 7.55
Q4: Reponses ots
lim [(—x — 2)e™*+2]= (+0)(+0) + 2 = 40
la | x»-o0 15
f(—2,5) = 8,09
lim[(—x — 2)e™*+2]= lim [(—x)e™ — 2¢7*+2] =2
1b | x>t . | Xodoo 0.75
Then y=2 is the equation of a horizontal asymptote to (C) at +oo
ffx)=—ee*=(—x—-2)e*=(-1+x+2)e*=((x+1e™™
2 o - 15
: £ : = '
fx)
f(-1)=-e+2
2b | f(0)=0 0.75
Since f is continuous and strictly decreasing over |—oco, —1[ from +oo to -e+2<0 then
f(x)=0 has a unique solution over this interval x=0. Since f is continuous and strictly
2¢ increasing over |—1,+oo[ from —e + 2 < 0to 2 > 0 then f(x)=0 has a unique 0.5
solution « .
f'x)y=e*—(x+ De™* = e ™*(—x)
3 | Since f”’(x) vanishes and changes sign at x=0 from positive to negative the (C) has an 0.75
inflection point O(0,0)
4a | The equation of the tangent to (C) at x=0 is: y=f'(0)(x-0)+f(0)=x 0.75
4b 0.75
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5 15
6a | g is defined for f(x)>2 that is for x<-2 0.5
g0 = L0
6b fe-2z . . . 05
For x<-2, (x) is negative anf f(x)-2 >0 so g’(x)<0 . Thus g is always decreasing
Q5: Réponses 5 pts
1 | lim [(l”Tx +x +1]= ? +0+4+1=—oc0 thus the y-axis is a vertical asymptote for 1
x-0%
(©)
2a | lim [Z=+x 4 1]= 0+ +oo +1= +oo 1
2b | lim [ZX+x+1—x—1]=lim [*] =0 1
X—+00
Thus, (d) is an asymptote to (C) at +oo
2¢ | Since ln—x > 0 for x > 1 then (C) is above (d) for x>1 1
X 0 +00
3 (%) * 05
f(x)| ——— 7~
4a Since f is continuous and strictly increasing over ]0, +oo[ from —oo to +oo then f(x)=0 1
has a unigue solution .
4b | f(0.4)<0 and f(0.5)>0 0.5
5 i s
4 ‘ (C) and (d) intersect at (1,2)
6a | f(x) =0 then l%“+o< +1=0s0In o« +x? +x= 0 thus In x= —« —oc? 0.5
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In (%) 2lnu 2(~x?—)

flo?) = o4 1= 222 o4 1 = 2 a4 1= -2-= o+ 1

6b , , 2 0.5
f(x*) — =_1_§<0
Q6: Réponses 5 pts
I | lim[x(1-e®) —1]=40— 1=+ f(—1,5) = 4,22 1
2 | lim[x(1—e7) —1]= lim[x — (x)e ™ — 1= +o0 1
X—+00 X—+00
lim[x(1—e™*)—-1—-x+1]=lim[-x(e™)]= 0
2b | x>+ X—+00 1
Thus, (d) is an asymptote to (C) at +oo
f(x)-x+1=-xe™
2c (C) is above (d) for x>0
(C) is below (d) for x<0 1
(C) and (d) intersect at (0,1)
f'fx)=1—e*+xe”*
3a £(0)=0 1
X 0 —+00
f'(x) +
3b f(x) _ 0.5
4)
The tangent to (C) is parallel to (d) then f'(x)=1
4 So e*(x-1)=0 so x=-1 and y=-e+2 1
(T): y=1(x+1)-1/e+2
5 1
6a ff)+fx)=1—e*+xe*+x—1—xe*=—*+x 0.5
6b |A=[ f(x)= 05
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