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I- (4 points)

The table below shows the percentage of damaged harvest in a certain village, in the even years
1982, 1984 . . . till 1994.

Year 1982 | 1984 | 1986 | 1988 | 1990 | 1992 | 1994
Rank 01; Fhe year 1 9 3 4 5 5 7

|
Perce”ti‘/‘j’e 35 | 38 | 46 | 65 | 69 | 78 9

I

1- Calculate the means X and Y of the variables x and y.

2- Represent graphically the scatter plot of the points (X; , yi) as well as the center of gravity
G(X,Y) in a rectangular system.

3- Calculate the correlation coefficient r and give an interpretation of the value thus
obtained.

4- Determine an equation of Dy, the line of regression of y in terms of X, and draw this line in
the preceding system.

5- Suppose that the above pattern remains valid till the year 2010.
Estimate the percentage of the damaged harvest in the year 2002.

6- In fact, the percentage of the damaged harvest was in reality 13 in the year 2002.
What is the percentage of error in the preceding estimation?

I1- (4 points)

The manager of a sports club declares that, every year, 75% of the members of the club renew
their membership and 800 new members join the club.
In 2005, the club had 1600 members.

Denote by u,, the number of members in the club in the year (2005 + n).
1- Verify that uq =2000 and calculate us,.
2- Show that unq = %un +800, for all natural integers n.

3- Consider the sequence (v,) defined by: v, =3200 - u,, forall natural integers n.
a) Show that (v,,) is a geometric sequence. Specify its common ratio and its first term.
b) Express v, ,then u, , interms of n.

4- Assuming that the development of the number of members continues according to the
given pattern, is it possible for the number of members to double?



I11- (4 points)

An urn contains: four white balls each carrying the number 5 and three black balls each carrying
the number 2. A game starts by drawing randomly one ball from this urn. If the drawn ball is
white then the game ends, but if it is black then a second ball is drawn from the urn without
replacing the previously drawn ball, and so on. The game continues on like this till a white ball
appears and the game ends.

1- Calculate the probability that the game ends right after the second draw.
Let X be the random variable that is equal to the sum of numbers carried by the drawn balls.

2- Justify that the values of X are 5, 7,9 and 11.

3- Prove that P(X=9) :i.
35

4- Determine the probability distribution for X.
5- Calculate the expected value E(X).

V- (8 points)

Consider the function f defined on [0 ;+w[by f(x)=6(x — 2)e 02X —1.
Let ( C) be the representative curve of f in an orthonormal system.

A) 1- Calculate lim f(x) and deduce an asymptote of (C).

X—>+00
2- Verify that f'(x) = 6e0-5X (2 - 0.5x) and set up the table of variations of f.
3- Draw ( C).
4- Prove that the equation f(x) = 0 has two solutions o and f such that 2.6 <a <2.7
and 6.6 <[p<6.7.

B) In all what follows let o =2.65 .

A factory produces a chemical product.

The total cost function is given by g(x) = ., Where X is expressed in tons and

1+12e70-
g(x) is expressed in millions LL (0.5<x <6).

1- Precise the value of the fixed costs.

2- Determine the average cost function and the marginal cost function.

3- We admit that the average cost is minimum when it is equal to the marginal cost.
Determine the level of production for which the average cost is minimum, and
specify the value of this minimum.
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I - (7 points)
Part of
the Q Answer Mark
. X =4and Y = 6.014 ( Using a calculator). 0.5
Scatter plot
10
- 9 -
E 7 /9
E ° /G
o 5 . 1
4
2 % 3 s —
1
O T T T T T T T
0 1 2 3 4 5 6 7 8
rank of year
3 r =0.98 . There is a strong positive correlation between x and y 1
4 a=0.957 and b = 2.185 ('using calculator) 1.5
Dy 1y =0.957 x + 2.185
5 In the year 2002, x = 11 hence y = 0.957 (11) + 2.185 = 12.712 2
Hence 12.712% of the harvest was damaged.
L . -12. 1
6 The estimation error is 13-12.712 g 712 =0.022 s0 2.2%




Il - (7 points)

Part of
the Q Answer Mark
u, =1600 x % +800 = 2000 since ug = 1600,
1 75 15
u, = 2000 x — + 800 = 2300.
100
2 0.5
Uy, =U, XE+800 :Eun +800
100
3.a | Vo =3200-u,,, =3200— Eun +800 | = 2400—§un = E(3200—un)= §vn.
4 4 4 4
So (vy) is a geometric sequence of common ratio % , 2
of first term vo = 3200 — 1600 = 1600.
3-b 3 n 3 n
v, =1600 x (ZJ and up =3200-1600 x [Zj : 1
3Y" 3"
4 u, = 2x1600 = 3200 —1600 x 1) Thus, 0 =-1600x " which is )
impossible since (%j > 0 for any natural integer n.
111 - (7 points)
Part of
the Q Answer Mark
417 4/6 4/5
] W
! 37 B 26 B 15 B 1 15
Game ends after 2" draw only if a black ball then a white ball are drawn,
3 4 2
SO Pp==x—=—.
7 6 7
If game ends at first draw then X=5; if it ends at 2" draw then
2 X=2+5=7 ; at the 3" then X=2+2+5=9 and at the 4" then 1.5
X=2+2+2+5=11.
3 P(x:9):P(BBW):§><3><ﬁ _4 1
7 6 5 35
X=X 5 7 9 11
4 Pi 4 2 4 1 2
7 7 35 35
5 E(X)=100+703;_36+11:6.2. 1




1V -(14 points)

Part of
the Q Answer Mark
lim f(x)= lim 6xe %% — lim 1267%°% ~1=0-0-1=-1.
Al X—>+20 X —> 00 X —> 400 15
So ( C) admits the line of equation y = -1 as an asymptote.
f'(x) = 6[e 0 — 0.5(x — 2)e 0°%] = 66705 (1- 0.5x + 1) = 620 (2 - 0.5x).
X 0 4 + o0
(x) + 0 -
AZ 1T 1262 -1 2.5
-13 / \ -1
A3 Curve 2
The curve cuts the axis of abscissas in two points, hence the equation f(x)=0
Al has two solutions a. and f. 25
f(2.6) =-0.018 < 0 and f(2.7) = 0.088 > 0 thus 2.6 <a <2.7. '
f(6.6)=0.0179 > 0 and (6.7) =-0.01< 0 thus 6.6 <B <6.7.
Bl f(O):% =0.385.The fixed costs amount to 385 000LL. 1
The average cost is C (x) = > e
x(1+12e77%)
B2 30605 2
The marginal costis Mg (x)=g'(X) = ¢ VR
(1+12e°%)
5 B 6e—0.5x y
X(1+12e7%%)  (1+12e7%°%)?
C(x)=Mc(x) gives 4 (1+12e7°%) =6xe ™ (0.5<x<6)
B3 2.5

6(x—2)e > -1=0

The minimum average cost is obtained for o tons, that is 2.65 tons.
This minimum is equal to 0.450 million LL.
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