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I- (5 points)
A survey was implemented on the active labor force in Lebanon.
The table below shows an estimation of the number of unemployed people yi (among the labor force in
Lebanon) each year (rank xi) in June from 2016 till 2021.

Year 2016 2017 2018 2019 2020 2021
RankX; 1 2 3 4 5 6
_ Yearly numbery; ) 3 4 6 11 13
in 100 000 of unemployed

1)
2)
3)
4)
5)

6)

Determine the percentage increase of unemployed from June 2019 till June 2021.
Calculate the coordinates of the center of gravity G.
Calculate the coefficient of linear correlation r and interpret the value thus obtained.
Write an equation of the regression line (Dy,x) of yinx.
Represent, in an orthogonal system,

e the scatter plot of points (xi, Yi),

e the center of gravity G,

e the regression line (Dy,X )
The above model remains valid only till the year 2025
Suppose that the labor force in Lebanon is estimated to be 3 100 000 in the year 2025.
Samer claims: “The percentage of unemployed will reach 75 % of the labor force in June 2025
Is he right? Justify.

I1- (5 points)

Part A

Consider two urns U and V such that:

U contains five balls: three red and two black.
V contains three balls: one red and two black.

One ball is selected randomly from the urn U and two balls are selected randomly and simultaneously
from the urn V.

1) Verify that the total number of all possible selections is 15.
2) Calculate the number of selections consisting of one red ball from U and two balls with different

colors from V.

3) Calculate the number of selections consisting of three balls with the same color.

Part B

Answer, with justification, by true or false.
1) The equation In(x) = —2 has a solution in R.

2) Forx > 0ifg(x) =In (x* +x) theng'(x) =

1

X2+x

3) The domain of definition of the function h given by h(x) = In(1 + x) + In(x — 2)

is ] — 00; —1[U]2; +oo].
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111- (10 points)

Part A

Consider the function f defined over [0 ; +oo[ as f(x) = %> — 1.

Denote by (C) the representative curve of f in an orthonormal system (O ; 1, 7).
1) Determine XETOO f(x). Calculate f(2) and f(4).

2) a- Calculate f'(x) and set up the table of variations of f.
b- Deduce the sign of f(x).

3) a- Show that the line (T) with equation y = 0.5x is tangent to (C) at O.
b- Draw (T) and (C). (Note that (C) is above (T))

Part B
A gas station sells fuel.
The supply function f and the demand function g are modeled, for all x € [1; 8], as

f(x) =e®* -1 and g(x) = where:

e0.5X+1
e X s the sale unit price in hundred millions of LL,

e f(x) and g(x) are expressed in ten thousand liters (One unit is worth ten thousands liters).

1) a- Solve the equation f(x) = g(x).
b- Deduce the equilibrium price (in tens of millions) then find the corresponding quantity.

0.5xe0-5%

2) a- Show that the elasticity of the demand with respect to the unit price is E(x) = 05K 1"
b- Calculate E(2) and interpret the result found.

3) Inthis part, the sale price of one liter of fuel is 15 000 LL.
a- Estimate, in liters, the demanded quantity of fuel as well as the supply quantity.
b- If all the quantity supplied is sold and if the profit achieved by this sale is 11 170 000 LL,

calculate, then, the average cost of 20 liters in LL.
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Q.1 Answers 6.25 pts
1 The percentage increase = 136_ ® %100 =117 % 1
2 G(3.5;6.5) 1
3 r = 0.961 then there is a strong positive correlation between x andy. 1
4 y=2.314x-1.6 or y=231x-1.6 or y=23x-1.6 1
A

14

12 |

10 |

5 1.25
B_
4_
2_
I:I T T T T T T h
[n] 1 2 3 4 & G
In June 2025, x =10 theny = 21,54 or y=218 or y=214
. 100000 x 21.54
Then the percentage is =69.4 %
3100 000
. 100000 x 21.8
6 where the percentage is =70.3% 1
3100 000
. 100000 x 21.4
Or the percentage is =69.03 %
i ) 3100000
Thus, Samer is not right since the percentage does not reach 75 %.
Q.11 Answers 6.25 pts
Al |CixCi=5x3=15 1
A2 |Cix(cixchH=6 1
A3 |Cixc(C2=2 1.25
B1 | Truesince Inx =—2.Ine = Ine then x = e 1
. 2x+1
B2 | False, since g'(x) = 1

x24x

B3 | False, since his defined if x >—-1and x> 2then x >2 .Thus, Df=]2; +oo]. 1




Q.11 Answers 12.5 pts
AL | lim f09 = lim (&2 1) =+ : f()=172 ; 1(4)=6.39 2
f'(x) = 0.5e05%
x |0 +o0
A2a | f'(x) + 2
/ +o0
) |,
A2b | f(x) = 0. 0,5
A3 | f'(0)=0.5 then (T):y="f'(0)(x—0) + f(0) then y =0.5x 1
v A
B — — — — — — — — — — — — —
8] |
|
|
- |
i |
|
|
) ©)/ |
|
A4 | 1
d |
|
|
2 |
172+ —————— :
l |
1 (T
l |
l |
0 ! .
o i ‘2 '3 4 X
Bla | e -1=———thene*-1=5thusx=In6 1
e0-5¥+1
B1b In6 = 1.791 then the price of equilibrium is 179 100 000 LL. 1
f(In6) = 1.449 then the equilibrium quantity is 14 490 liters.
5(—0.5e%-5%) xg (x) _ 0.5xe%-5%
B2 '(X) = ————— =— = 1
a1k (e0-5%+1)2 then E(x) gx)  e05X 41
B2b E(2)= 0.73 1
As the unit price x=2 increases by 1%, then the demand g(2) decreases by 0.73 %.
Price of one liter = 15 000 LL then the unit price in 10 millions LL becomes
10090 x15990 _ 1 Sthen f(1.5) = 1.117 thus the supply quantity is 11 170 liters
B3a 100000000 -0 then f(1.5)=1. us the supply quantity 15 ' 1
g(1.5) = 1.604 thus the demanded quantity is 16 040 liters.
Remark that : f(1.5) < g(1.5).
B3b | C+ =R -P with R =quantity x unit price = f(1.5) x 1.5 in ten millions LL
=1.117 x 1.5 x 100 000 000 LL =167 550 000 LL.
then C+ =167 550 000 — 11 170 000 = 156 380 000 LL. 1
.. . 156380000
Thus the average cost of 1 liter is 1170 - 14 000 LL.

So, the average cost of 20 liters is 280 000 LL.




