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I- (4 points)
The table below represents the number of passengers (in millions) in an airport, for each year from
2014 to 2018.

Year 2014 2015 2016 2017 2018
Rank of the year: X; 4 5 6 7 8
Number of passengers (in millions): y; 15 18 22 24 25

1) Represent the scatter plot of points (X;, ;) in a rectangular system.
2) Calculate the coordinates of the center of gravity G(X , y¥) and plot G in the preceding system.

3) Calculate the correlation coefficient r and give an interpretation of the value thus obtained.
4) Determine an equation of the regression line (Dys), of y in terms X, and draw (Dyyy) in the preceding
system.
5) Assume that the above model remains valid till the year 2023.
a- Estimate the number of passengers in 2021.
b- Suppose that the percentage increase in the number of passengers from the year 2018 to a year to
be determined is 45.6 %. Determine this year.

I1- (4 points)

A cafeteria sells dessert and coffee only.

A customer can buy one dessert, one cup of coffee, both or none.
In this cafeteria:

e 70 % of the customers buy dessert, among which 40 % buy coffee,

e among the customers who do not buy dessert, 35 % do not buy coffee.
One customer of this cafeteria is randomly selected and interviewed.
Consider the following events:

D: “The interviewed customer buys a dessert”,

C: “The interviewed customer buys a cup of coffee”.

1) a- Calculate the probabilities P(CAD) and P(C D).
b- Deduce that P(C)=0.475 .

2) A customer does not buy a cup of coffee. Calculate the probability that this customer does not buy a
dessert.
3) In this cafeteria, the price of a dessert is 7000 LL and the price of a cup of coffee is 3000 LL.
Denote by X the random variable equal to the sum paid by a customer.
a- Justify that P(X =0) = 0.105.
b- Determine the probability distribution of X.
c- During a certain day, 500 customers entered the cafeteria.
Estimate the total revenue during that day.
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I11- (4 points)

A company produces a certain type of objects.

At the end of January 2018, the monthly total cost was 9 million LL.

At the end of each month, the monthly total cost increases by 21% with additional expenses of 840 000 LL,
and so on for the following months.

For all natural numbers n > 0, denote by C; the monthly total cost, in millions LL, at the end of January
2018 and by C,, the monthly total cost, in millions LL, at the end of the nth month.

ThusCy=9and C_,; =1.21C_ +0.84.
1) Calculate Cs. Interpret the result obtained.
2) Consider the sequence (V,) defined by V., =C_+4.

a- Show that (V) is a geometric sequence whose common ratio r and first term V; are to be
determined.

b- Show that C, =13x(1.21)"" -4,

c- Show that the sequence (C,) is strictly increasing.
d- After how many months will the monthly total cost exceed 300 million LL for the first time? Justify.
3) The monthly revenue in millions LL, at the end of the nth month, for this company is modeled as

R, =100x(1.07)"" for all natural numbers n > 0.
Does the company achieve profit at the end of June 2019? Justify.

IV- (8 points)

Consider the function f defined over [O : +oo[ as f(x) = % and denote by (C) its representative curve
+e

in an orthonormal system (O; T])

Part A
1) a- Calculate f(0) and (2) to the nearest 107.

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

X—>+00

2) a- Show that f is strictly decreasing.

b- Set up the table of variations of f. H -

3) Consider the function g defined over [0, +oo[as —= —
2e** ©
X) = :

9(x) 2+e"

The representative curve (G) of the function g 14

and its asymptote are given in the adjacent figure.

a- Solve the equation f(x) = g(x). 031

b- Copy (G) and draw (C) in the same system. . . . .

0 1 2 3 x

Part B

A factory produces a certain type of objects.

The demand function and the supply function are respectively modeled as
x-1

and g(x) = 22e_ ; where X is the unit price expressed in millions LL.

ex—1 !

f(x)=

2+et
f(x) and g(x) are expressed in thousands of objects with x € ]0, 5].
1) Calculate the demanded number of objects for a unit price of 2 million LL.
2) Calculate the unit price for a supply of 1000 objects.
3) Determine the equilibrium price.

4) Denote by E(x) the elasticity of the demand with respect to the unit price X.
x-1

a- Show that E(x) = xe —
2+e

b- If the unit price of 2 million LL increases by 1 %, then calculate the number of demanded objects.
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Q.l Answers 4pts
26
L ]
24
224 L]
204 G
184
16
144
1 1
124
104
8_
E_
4_
2_
0 -
' 4 g 5 o
2 | x=6and y=20.8 then G(6, 20.8). Figure 1
3 | r=0.977. Strong positive correlation 1
4 |y=bhx+a=26x+5.2 Figure 1.5
5a | x=11 y=2.6(11) + 5.2 =33.8 in millions of passengers. Then 33 800 000 passengers| 1
Y=25_ 456 Y = 25(0.456) + 25 = 36.4.
2.6x +5.2 = 36.4 gives x = 12. In the year 2022
5b | OR 1.5
In2018,y=25s0y = 25(%3) + 25 = 36.4 then 2.6x + 5.2 = 36.4 gives x = 12.
In the year 2022
Q.1 Answers 4pts
L | P€ND)= P(D).P(“/p) =0.4x0.7=0.28 0a—C |
a . 2
—pmyp(C/ ) = _
P(CAD)=P(D).P( /ﬁ):o.s x 0.65 = 0.195 = ¢
1b | P(C)= P(CAD)+ P(CAD)=0475 0.7 0.6 1
5 P(CAD) P(D)-P(DNC) 03-0.195
P(/): — = = =0.2 03 = 065
¢/ p(c) 1-0.475 0.525 ’ D._ Y c
OR
2 L B = 0.35 . 15
P(B/)— P(CAD) P(D)XP(/S) _03x035_
C p(a) 1-P(C) 0.525 '
3a | P(X=0)=P(CAD)=03x035=0.105 0.5
The possible values of X are: 0, 3000, 7000, 10 000
P(X=0)=0.105
3b | P(X=3000)= P(CAD)=0.195 9
P(X = 7000) = P[D A C)=0.7x0.6 = 0.42
P(X =10000)= P(CnD) =0.28
3¢ | E(X)=6325LL ; 500 x 6325 =3162500 LL 1

Then the total revenue is about 3 162 500 LL




Q.1 Answers 4pts
1 C,=C1(1.21) +0.84=11.73 1
C3 =C»(1.21) + 0.84 = 15.0333 then the cost at the end of March is 15 033 300 LL
, V,..=C,.,+4=121(C,+4)=1.21V, then (V,)is a geometric sequence whose 1
a
common ratio r =1.21 and the first term V, =C, +4=13
2b | V, =V, xq"" =13x(1.21)" " then C, =V, -4=13x(1.21)" " -4 1
n-1 n-1
oc | Caa=Co=w=13x(121)" (1.21-1)=2.73x(1.21)" >0 L
Then (C,) is strictly increasing
| (3%]
2d | C,>300 then 13><(1.21)"_1 -4>300 ; n-1> 13 ; N>17.53 son =18, then 1
In(1.21)
18 months.
Rn = 100(1.07)"~ ! then R1s = 100(1.07)" = 315.88
3 | Cis=13(1.21)" -4 =328.119 2
Profit = Rig — C1g = — 12.239 < 0 then the company does not achieve a profit.
Q.IV Answers 8pts
Ala | f(0)=0.845 ; f(2) =0.423 1
Alb lier f(x) = 0 theny = 0 HA 1
X—>+4 00
A2 —2e7 1
alfye—28 N ina.
f'(x) (5—112)? 0 then f is strictly decreasing
X |0 +oo
f'x) -
A2b 1.5
£(x) 0.845 \
0
A3a | f(x) =g(x) then2=2e*"tsox =1, 1
if |
2
A3b 2
0 1 2 3
Bl | f(2) = 0,423 in thousands of objects then 423 objects. 1
B2 | g(x)=1then2e* 1 =¢e*1+2s0x=1+In2=1.693 in million LL. 1.5
B3 | f(x) =g(x) thenx =1s01 000 000 LL. 1
£roo _ —xeX 7!
Bda | 8X) =X 7 =57 15
e(2) =-1.15
B4b f(2) — (0.0115) x f(2) =0.423 — (0.0115) x 0.423 = 0.418 then 418 objects 15

OR 1(2.02) = 0.419 then 419 objects
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