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| — (4points)
The development in the number of subscribers, in hundreds, of a network chain during the last 6 years
is as shown in the following table:

Year 2000 2001 2002 2003 2004 2005
Rank of the year: x; 1 2 3 4 5 6
Number o.f hurlldreds 5 8 12 15 20 24
of subscribers: vy;

1) Draw, in a rectangular system, the scatter plot of the points associated to the distribution (X;. y;).

2)
3)

4)

Calculate the coordinates of the center of gravity G and plot this point in the preceding system.
Determine an equation of Dy, the line of regression of y in terms of x, and draw this line in the
same system.

Suppose that the above pattern remains valid till the year 2015.

a- Estimate the number of subscribers of this chain in 2007.

b- During which year would the number of subscribers of this chain exceed 4000 for the first
time?

I1- (4points)
A jeweler has, in his safe, 30 identical boxes each containing either a necklace or a watch or
a bracelet, made of either gold or platinum. These articles are distributed as shown in the

following table:

Necklace Watch Bracelet
Platinum 5 2 6
Gold 3 6 8

A- A box is chosen at random from this safe.
1) What is the probability of obtaining a necklace?
2) What is the probability of obtaining a gold necklace?
3) What is the probability of obtaining a necklace knowing that it is made of gold?

B- A customer wants to buy 3 gifts. Suppose that he selects simultaneously and randomly
3 boxes from this safe.
1) Prove that the probability that this customer obtains two gold articles and one platinum
.. 442
article is ——.
1015
2) Each platinum article is sold for 2 million LL, and each gold article is sold for 1.2
million LL.
Let X be the random variable that is equal to the sum paid by the customer to buy any 3
articles chosen at random.
a- Determine the four possible values of X.
b- Determine the probability distribution corresponding to this random variable .
c- Calculate the expected value E(X). What does the number obtained represent?.

1



I11- (4points)

Rami deposited a capital of 50 000 000 LL in a bank B; on October 1, 2005, at 8 % annual interest,
compounded yearly.

1) What is the amount of money that would be in his account on October 1, 2006?

2) Let Uy =50 000 000. Designate by U, the amount in his account on the first of October of the
year (2005 + n).
a- Find a relation between U1 and Up, and deduce that the sequence (U, ) isa geometric

sequence whose common ratio is to be determined.
b- Express U,, in terms of n.

c- Calculate Ug .
3) Another bank B, advertises for the plan " special investment: double your capital in 8 years".
a- Is the plan special investment more profitable for Rami than investing his money in bank B,
for a period of 8 years? Justify your answer.
b- Determine the annual interest rate of the plan special investment knowing that this plan also
earns compound interest that is compounded yearly.

V- (8points) y
Shown in the adjacent orthonormal system,
the representative curve (C) of a function f
that is definedon ] 0 ; + .

1 — (d)
Indication : the line (d) of equation y=1 /
Is tangent to the curve (C) at the point ( 1;1) @) ' 1 X
(C
9 |

1) Determine f(1) and f'(1) and set up
the table of variations of f.

a + b(Inx)

2) The function f is expressed by f(x) = , provethat a=b=1.

3) Determine the abscissa of the point of intersection of (C) with the axis of abscissas, and solve the
inequality f(x) > 0.

4) Calculate the area of the region bounded by the curve (C), the axis of abscissas and the line of
equation x=1.

5) Fisaprimitive (antiderivative) of f on] 0 ; + oo [; determine, according to the values of x,
the sense of variations of F.

B-
In a certain company, the function f defined on [ 0.1 ; 5] expresses the profit achieved upon
selling x hundreds of the items produced. This profit is expressed in millions LL.

1) a- Does this company achieve a positive profit upon selling 30 items? Justify.
b- What is the minimal number of items that the company should sell in order to achieve a positive
profit?
2) a- How many items should be sold in order to achieve the maximum profit?
b- What is the amount of this maximum profit?



Q ANSWERS M
7|
N x=35,y=14
2 ’ 1Y,
G(3.5; 14) ?
3 |y=3.828x+0,6 1%
1
4.a | Inthe year 2007 ,x =8 114
y =3.828x8 + 0.6 = 31.224
Let 3122 member chips.
1 % 3.828x + 0.6 > 40
4b | 3.828x > 39. 4
x >10.29
Letx=11
in the year 2010 the 11
number of member chips 2
will be greater than 4000
for the first time.
=11
A.l | P(N)=8/30=4/15 Yo
A2 |P(NNnG)=23/30=1/10 Yo
A3 | P(N/G) = 3/17. 1
2 1
81 | P(2G and 1P) = Ci7 xCiz _ 136x13 _ 442 .
c, 4060 1015
The 4 possible values of X are :
B.2.a | 3.6 for 3 articles in gold ;4.4 for 2 articles in gold and platinum Ya
5,2 for an article in gold and 2 in platinum ; 6 for 3 articles in platinum
X 3,6 4.4 5,2 6
B.2.b o c, 680 | 1768 | ClyxCh 132 | Cl; 286 || 2
' c3, 4060 4060 c$, 4060 | c3, 4060
_ 1 _
B.2.c E(X) = 2060 [3.6 x 680 + 4.4 x 1768 + 5.2 x1326 + 286x6] = 4.64 1
the average price of 3 articles is 4 640 000 LL




=111

Rami will have in his account in october 1, 2006:

! 50 000 000( 1 + 0.08) =54 000 000 LL 1
24 Un+1_:U,](1+0.OE_3):1.08Un _ 1%
' (U,,) is a geometric sequence of common ratio 1.08.
2b | U, =U((.08)" =50 000 000(1.08)" 1
2.C | Ug =50 000 000(1.08)® ~ 92 546 510LL. Vs
3a The special investement is more profitable for Rami , since : 1
' 92 546 510 < 50 000 000 x 2.
3p |2C= cgl +i)°:2=1+i)°;8In(L+i)=In2;In(L +i)=(In2)/ 8; 1 +i=eM" 2
! i =e"®_1=0.09 ; then the annual interst rate is 9 %.
=IV
f(1)=1and (1) =0 X |0 1 too
Al f(x) 1 2
T
f(1)=1givesa=1
A2 =222 DX p(1y=0;b-a=0s0 b=a;b=1. 1%
X
(C) cuts the axis of abscissas at a point of absciss x so that f(x) = 0
A3 |wegetl+Inx=0;x=1/e. 2
f(x) > 0 for x > 1/e.
1
A= I1+)I(nxdx (ud) . Letu(x) =1+ Inx;u’(x) = 1/x we get
1
e
A4 }“ INX 4 :}u(x) u'()dx = l[uz(x)ﬁ = l[(1+ In x)zﬁ S, 2
e e
A= E u2
2
F*(x) = f(x) X |0 1/e +oo
A5 Fl_— 0 + 1%
FOOl —~— —
for selling 30 items, x = 0.3 ; using the graph 0.3 < 1/e and f(x) < 0, then the profit
B.1.a | is not positive . 1%
»OR : f(0.3) =-0.679.
The breaking event (zero profit) is 1/e = 0.367 and f(x) >0 for x > 1/e , so 37 items
B.1.b | isthe minimal number of items that the company should sell in order to achieve a 1%
positive profit..
B2 f has a maximum for x = 1 .We have to sell 100 items in order to achieve the 1
| maximum profit.
B.2.b | The maximum profit is 1 000 000 LL since (1) =1. 1
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