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I- (2 points)
The production of shirts, in a certain factory during the last six years, is distributed as shown
in the following table:

Rank of the year Xx; 1 2 3 4 5 6

Production y; (in thousands) 34.6 35.8 38.8 40.5 41.5 46.1

The line Dy, of regression, of y in terms of X, has the equation y = 2.18x + b.

1) Determine the coordinates of the point G, the center of gravity (mean point) of the scatter
plot associated to the given distribution (X; ; y;), and deduce the value of b .
2) Estimate the production of this factory for the year of rank 10.

(4 points)
In order to examine his students, a mathematics teacher placed 30 identical cards in a bag :
18 of these cards each carries one question of statistics, while each of the remaining cards
carries an algebra question.
A student draws randomly one card from this bag and answers the question written on this

card.
The probability that the student answers correctly a statistics question is 0.7, and the
probability that he answers correctly an algebra question is 0.5 .

Consider the following events:
S : « The drawn card carries a statistics question ».

A : « The drawn card carries an algebra question ».
C : « The student answers the drawn question correctly ».

1) Calculate the following probabilities : P(SMC) , P(AMC) and P(C).
2) The student answered the chosen question correctly, what is the probability that this
question is an algebra question ?
3) The teacher assigns marks as follows :
5 for a correct answer in statistics.
n for a correct answer in algebra .
-2 for an incorrect answer.
Let X be the random variable that designates the mark obtained by the student.
a- Determine the probability distribution of X.
b- Calculate E(X), the expected value of X, in terms of n .
c- Find the value of n for which E(X) =2.54.



I11- (4 points)
A merchant borrows a loan of 20 000 000 LL from a certain bank.
The annual rate of interest charged is 6 % , compounded monthly.
To pay back this loan, he decides to pay 500 000 LL to the bank at the end of every month.
Designate by U, the amount of the debt at the end of the n™ month .

1) Verify that Uy = 19 600 000.

2) Establish that U, ,, = 1.005U, — 500 000.

3) Consider the sequence (V,,) that is defined by V, = U,,— 100 000 000 .
a- Prove that (V) is a geometric sequence of ratio 1.005 and determine V.
b- Express V, in terms of n, and deduce U, in terms of n.

c- Prove that this debt is paid back at the end of 45 months.
d- Determine the value of the last amount that is to be paid by the merchant at the end
of the 45™ month.

V- (10 points)

Let f be the function that is defined,on [0 ; + o[, by: f(X) = x +% +el ™%

- -
and designate by (C) its representative curve in an orthonormal system (O; i, j) .
Part A
1) a- Calculate Ilim f(x).

X—> +0
b- Prove that the line (d) of equation y =X +% Is an asymptote of (C).

2) Calculate f'(x) and set up the table of variations of f.

3) Draw (d) and (C).

4) Calculate the area of the region that is bounded by the curve (C), its asymptote (d)
and the two lines of equations x =0and x = 1.

Part B
A factory manufactures batteries and the total cost of production, in millions LL, is

expressed by C(x)=x+%+el‘x where X is the number, in hundreds, of batteries

produced (0<x<5).

1) Calculate the fixed costs.

2) Calculate the total cost of manufacturing 500 batteries.

3) Each battery is sold for 20 000 LL, but only 90 % of the production is sold.
a- Show that the revenue function is expressed by R(x) = 1.8x.

- -
b- Represent graphically the function R, in the system (O; i, j).
c- Justify graphically that the equation R(x) = C(x) has a unique solution o

and verify that 1.43 <a <1.44.

d- What does o represent to the factory ?
e- Indicate the minimal number of batteries that should be manufactured in order that

the factory achieves a profit.
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Q1 Short Answers M

X =3.5, Y =39.55; the center of gravity is G(3.5 ; 39.55)
1 |y=218x+b, the regression line passes through G; 39.55=2.18x35+b; b=31.92 2

2 |y=218x10+31.92=53.72 ie 53720 shirts. 1%
Q2 Short Answers M
0.7 C P(SNC) = (18/30)x (7/10) = 21/ 50
. P(ANC) = (12/30)x (1/2) = 1/5
18/30 = P(C) =P(ANC) +P(SNC) =1/5+ 21/50 = 31/50
0.3
1 1%
05 _w»C
12130 > <
05 &C
o | parcy= PACC) g5 - 31550 = 10731 1
P(C)
Xij -2 n 5
3a | =0 T 1e50 | 1/5 21/50 2
3.b | E(X)=—-38/50 + n/5 + 105/50 = 1.34 + 0.2n 1%
3.c |E(X)=254; 1.34+0.2n=2.54; n=6. 1
Q2 Short Answers M
1 | U; = (20000 000 x 0.06)/12 + 20 000 000 — 500 000 = 19 600 000 Ys
2 | Upi = (U, x0.06) /12 + U, —500 000 = 1.005 U, — 500 000 1
V.. _ Upy.1—-100000 000  1.005U, —100500 000
Vh Up —100 000 000 Up —100 000000
3.a _ 2
_ 1.005(U, ~100000 000) _, .

U, —100 000 000
V; =U; —100 000 000 =19 600 000 — 100 000 000 =— 80 400 000

V,=Vixq™! =-80400000 x (1.005) "~ *

— n-1 1%
U, =-80 400 000x (1.005) + 100 000 000

3.b

U,=0: —80400000x (1,005)"~* + 100 000 000 = 0

(1.005)”‘1 =1000/804 ; (n-1)In(1.005) =1In(1000/804) ; n—1=43.74
n=44.74 ie 45 months are needed.

3¢ 1-(1+i)™" 1-@+ OiZG)_n

— 7 -20000 000 =500 000x 0.06 © n=44.74
i )

12

vor:C=R.

U4 = — 80 400 000x (1.005) ** + 100 000 000 = 368 491. 879
The paid amount is 368 491. 879(1.005) = 370 334. 3384 LL

v or : Uss = — 80 400 000x (1.005) ** + 100 000 000 = — 129 665. 661
The paid amount is 500 000 — 129 665 . 661 = 370 334. 339

3.d




Q4 Short Answers M
Ala | lim f(x) =+oco +0=+c0 A
X—>+00
. 1 gy . . .
lim (f(x)-x —=)= lim e~ " =0, then the line of equation y=x+% isan
Alb x—>+oo( ) 2) X —>+00 g y 2 1
asymptote of (C) .
f'x)=1-e"* % 10
f°(x) >0 for 1 > e" = — é teo
A2, () + 21
0>1-x;x>1. f(x) |2 \ />+°°
5/2
y //
Yot+e / ’
5/2 \-a// g
A3 / 2
4 I, X
L
)
_1 1 1-x 1 _1 1-x — 1-X [ — - 2
A4 A—j(x+§+e —X—E)dx—je dx=-|e =—(1-e)=(e-Du 2
0 0
B.1 | Fixedcosts=C (0) =% +e=23.218 281 ie 3218281 LL 1
g | 500 batteries correspond to x =5;f(5)=5+% +e 1-°> -5 .518315 1y
“ |ie 5518315LL ?
The selling price of a unit is 20 000 x 100 =2 000 000, ie2 million LL.
B.3.a | Number of sold units for a production of x hundred batteries is 0.9x 2
R(x) =2x 0.9x = 1.8x
B.3.b | See figure. Yo
The two curves intersect at a unique point then the equation R(x) = C (X)
has a unigue solution a.
B.3.c | C (1.43) = 2.580 ; R(1.43) = 2.574 ; R(1.43) < C (1.43) 2
C(1.44)=2.584 ; R(1.44) =2.592 ; R(1.44) > C (1.44)
Then1.43<a <144,
o is the number, in hundreds of batteries, to be produced by the factory in order to achieve
B.3.d . 1%
zero profit (Break even value)
B.3.e | The factory starts to make a profit at a production of 144 batteries. 1
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