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I- Distribution in two variables (5 points)

The table below represents the average number of Artificial Intelligence (Al) users, worldwide, y; in
millions, in terms of the rank of the year x; from 2019 to 2024.

Year 2019 2020 2021 2022 2023 2024
Rank of the year: x; 1 2 3 4 5 6
Number of users in millions: y; 80 100 120 150 200 240

All the values are rounded to the nearest 10~2.

1)
2)
3)
4)
5)

Calculate the percentage increase of Al users from 2023 to 2024.

Calculate the coordinates X and y of G, the center of gravity of the statistical data (xi , Vi).
Determine the coefficient of correlation r and interpret the obtained result.

Write an equation of the regression line (Dy ) of y in terms of x.

The model remains valid until the year 2030.

Suppose that the average number of Al users in Lebanon is 1% of the world’s Al users.
Starting from which year will the number of Al users in Lebanon exceed 3 million? Justify.

I1- Exponential Functions (5 points)
Consider the function f defined over ]~ o , +oo[ as f(x) = x + e™** 1, and denote by (C) its representative

curve in an orthonormal system (O ; i f). Let (d) be the line with equation y = Xx.

1)

2)

3)

a) Determine lim f(x).
X—+0o0

b) Show that (d) is an oblique asymptote to (C) at +co.

¢) Show that (C) is above (d) for all values of x.

a) Calculate f'(x).

b) Solve f'(x) = 0.

¢) Write an equation of (T) the tangent to (C) at the point with abscissa 1.
d) Copy and complete the table of variations of the function f.

X — ©O + oo
f'(x) — 0 n
f(X) + oo

a) Calculate f(-1) and f(0).
b) Draw (d) and (C).
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I11- Cost, Revenue and Profit (5 points) gm
A company produces a certain type of objects.
In the adjacent figure: : &
e The curve (C) represents the total cost function C. ] (©)
e The line (R) represents the revenue function R.
e (C)and (R) intersect at the point A(0.98 , 4.90). :
e (C) intersects the y-axis at the point B(0, 3). 490447
e x s the quantity produced, in thousands of objects, where 0 < x < 4. 5
e C(x) and R(x) are expressed in 10 million LL. i |
1) Using the figure, answer each of the questions below. B,
a) Determine, in LL, the fixed cost of this company. i
b) Estimate, in LL, the average cost of one object when 980 objects < |
are produced. ]
c) Give an economical interpretation of the abscissa of A. i
2) Suppose in this part that R(x) = 5x and C(x) = x? — e 3% + 4, = 0'*98 Tt
a) Write, in terms of x, the profit function P. y' '

b) Calculate P(0.5). Deduce that the company does not realize a gain for this level of production.

IV- Logarithm, Exponential and Economic functions (5 points)
In the following table, only one of the proposed answers to each question is correct.
Write the number of each question and give, with justification, the answer that corresponds to it

_ Proposed answers
N° Questions

a b c

1 | Fora>0,In(3a) ~In(3) = 1+ In(a) ~1-In@) | In(3a-23)

Let f be the function given by
2 | f{x)=In(x—1)+1In(—x+ 3). ]—o 3] 11 3[ 11 +oof
The domain of definition of fis

The total cost, in millions LL, of the
production of x object is modeled as

3 | C(x) =x%—e>*+2, where0 < x<10.
The marginal cost, in millions LL, when 6
objects are produced is

12 + 5e730 38 — e 30

The elasticity of the demand of a product
with respect to the unit price is modeled as

1
4 |E= 2 —1In(x)
If the demand is unit elastic, then the unit

price is

where 0 < x < 6.

|-
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V- Supply, Demand and Elasticity (5 points)
A company produces units of a certain product.
The demand function f and the supply function g, defined over [0.1, 6] are respectively modeled as
f(x) = (x + 12)e **1 and g(x) = x + 12, where f(x) and g(x) are expressed in thousands of units and x is
the price of one unit expressed in hundred million of LL.

1) Calculate the number of demanded units for a unit price of 300 000 000 LL.

2) Find the unit price for a supply of 14 000 units.

3) a) Prove that the market equilibrium price is 100 000 000 LL.

b) Deduce the corresponding number of units.

4) Denote by E(x) the elasticity of the demand with respect to the unit price x.

X%+ 11x
X +12 .

a) Knowing that f'(x) = (—x — 11)e™**1, show that E(x) =

b) Calculate E(3). Is the demand elastic? Justify.
c) The unit price of 300 million LL increases by 1%. Calculate the number of demanded units.

VI- Counting and Probability (5 points)
The students of the third secondary of a school are distributed in three sections: GS, LS and ES.
All the students of this class sit for the official exams where History is an optional subject.
The administration of the school collected the following information:
e 20% of the students are in the GS section, among whom 30% chose History.
e 30% of the students are in the LS section, among whom 40% chose History.
e The remaining students are in the ES section, among whom 80% chose History.
A student is randomly selected from the third secondary class of this school and interviewed.
Consider the following events:
G: “The selected student is in the GS section”
L: “The selected student is in the LS section”
E: “The selected student is in the ES section”
H: “The selected student chose History”.
1) a) Calculate the probabilities P(L n H) and P(G n H).
b) Prove that P(E n H) = 0.4.
c) Deduce that P(H) = 0.58.
2) The selected student chose History. Calculate the probability that this student is from the ES section.
3) The number of students in the third secondary class is 200.
a) Copy and complete the table below:

GS LS ES Total
The number of students
who chose History
The number of students 08 36
who did not choose History
Total 100 200

b) A group of three students are randomly selected from the third secondary class of this school
and interviewed. Calculate the probability that only one student is in ES and that the two other
students did not choose History.
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Q.l Answers 6.25 pts
1 24(;;0200 %X 100 = 20 then The percentage increase is 20% 1.5
2 |x=235 and y = 148.33 then G(3.5, 148.33) 1
3 | r=0.98 = 1 then the relation between x and y is strong linear positive. 15
4 | (Dyx):y =32.28x +35.33 1
5 0.01y > 3 then y > 300, then 32.28x + 35.33 > 300, then x > 8.1 105

Thus, X = 9. Thus, in 2027. '
Q. Answers 6.25 pts
la lirp f(x) = +0+ 0=+ 0.5
X—+00
; — — 1i -x+1 _
1 | m, () —ya) = lim e 0 0.75
So, (d): y = x is an oblique asymptote at +oo.
1c f(x) — yq = e **1 > 0 for all values of x 05
So, (C) is above (d) for all values of x. '

2a | f'(x) =1—e*t1 0.5
2b | f'(x) =0,whene**1 =1 then—x+1=0,thenx=1 0.75
2¢ f'(1) = 0, so (T) is parallel to the x-axis. 0.75

f(1) = 2. Therefore, (T): y = 2. '
X — 0 1 + o0
2d ') e 0 e 0.5
(00} (00
3a |f(0) =e=~27 andf(—-1) = -1 +e? ~ 6.38 0.5
Y
6
3b 1.5
1
—2 -1 ,)) 1 2 3 4 5 6 7
/g’/

Q.1 Answers 6.25 pts

la | Cg = C(0) = 3 in millions of LL =3 000 000 LL 15
€(0.98) = % = % = 5 in ten millions of LL
1b Average cost of 1 object is 50232300 =50000LL 15
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xa = 0.98

lc | AtA, C =R, so the abscissa of A represent the break-even level of this production. 1.25
The break-even level is 980 objects.
28 |P(x) =R(x)—C(x) =5x—x*+e3*—4 1
P(0.5) = —1.52 0.5
2b | Since P(0.5) = —1.52 < 0, then the company does not realize a gain for a 05
production of 500 objects '
Q.lv Answers 6.25 pts
1 |In(3a)—1In (Z) =In3+Ina—In3+1=1Ina+1. Answer:.a 15
2 |x—1>0and —x+3>0,thenl1 <x<3. Answer:b 1.75
3 Cx)=x?—e*+2 15
C(x) = 2x+5e™>* then C,(6) =12+ 5e73°  Answer:b '
4 | E(x) =1,then 2—11n(x) =1,then2 —Inx=1,thenlnx=1,x =e. Answer:b 15
Qv Answers 6.25 pts
1 The number of demanded units for a unit price of 300 000 000 is 1
f(3) x 103 = 2.03 x 1000 = 2030 units
5 X + 12 = 14 then x = 2 so the unit price for a supply of 14 000 units is L
200 000 000 LL
33 f(1) = g(1) = 13, so the demand and supply are equal for x = 1. 1
The market equilibrium price is 100 000 000 LL
3b | The corresponding number of units is 13 000 units 0.5
_ —x(-x—-11)e ¥l x24+11x
4a | Ex) = (x+12)e~*+1 x+12 0.75
4b | E(3) = % > 1 then the demand is elastic 1
The number of demanded units will be
4c 100-1 . 1
f(3) x 103 x —oo = 1973 units
Q.VI Answers 6.25 pts
1a | PALNH) =P(L) x P(H/L) = 0.3 x 0.4 = 0.12 0.75
P(GNH) = P(G) x P(H/G) = 0.2 x 0.3 = 0.06 0.75
1b | P(ENH) = P(E) x P(H/E) = 0.5 X 0.8 = 0.4 0.75
1c |P(H)=P(ENH)+P(LNH)+P(GNH) =0.06+0.12+ 0.4 = 0.58 0.75
_ P(ENH) _ 04 _ 20
2 | P(E/H) = P(H) 058 29 1.25
GS LS ES Total
The number of _students 12 24 80 116
3a who chose History 1
The number of students 28 36 20 84
who did not choose History
Total 40 60 100 200
3b | P(T) = ci003><cé4 _ 336 1
C300 2189
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