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I - Graph reading

"

3,0 4.0 5.0 6.0 7.0 8.0 9.0

-9.0 -8.0 -7.0 -6.0 -5.0 -4.0 -3.0.

+'+...;

'.

The above curve representsa numerical functionf

1. Is the function! continuous?

2. Give approximatevalues of the coordinatesof the extrema off
3. Study the sign of the derivativef off

4. Give approximatevalues of the roots of the equationj{x) = O.



n - Calculation of area

· (d) is the line of equationx = 10.

Consider the adjacent figure:

· The curve (C ') is obtained from the
curve (C) by a translation of vector
v=3j.

Calculate the area of the domain (D) limited by
the two curves (C) and (C '), they-axis and the_
line (d). j

3;---------------___________________

ill -Functions

Letf be the functiondefinedover R by the relation

/(x +x )=/(xd+f(X2)
I 2 1+/(xdf(x2)

Withf(xJ )f( x2) :;o!:-1 for all x I E R and all x 2 E R, whereR is the set of real numbers.
1. Showthat the possiblevalues of/ ( 0) are -I, 0 and +1.

2. Showthat ifj{O)=-lor j{0) = I, then the function/is constant.
In what foIlows,assumethat / ( 0) = O.

3. Showthat the functionf is odd.

4. Showthat / (x ) is different from -1 and +1 for all x E R.
5. Showthat V(x )/ < 1 for all x E R.

3 6 9

N - Solid geometry -J
ABCDEFGH is a cube as indicated in the adjacent figure.
P is a point of the side [AE],Q is a point of the side [AD]
andR is a point of the side [GR]. A

G

Construct the intersectionof the plane (PQR)with the
faces of the cube.

I
~--

/ E ---
ar/

I
I

R
H

v - Analytic geometry 0 C
Let (Pm ) be the familyof planes defmedby :

(m +2)x -2(m -I)y +(3-m)z +(m +3) =0

I. Showthat all the planes of this familypass through the same straight line (d).
2. Find a systemof parametricequationsfor the straight line (d).
3. Is there a linepassing throughpointA(O,0, I) and paraIlelto aUthe planes of thisfamily?Justify your answer. .



VI - Complexnumbers

LetA, Band C be three points of the complex plane with respectiveaffixesthe complex
numbers a, band c. Show that if /al = Ib1= Ic1= 1 and a + b + C= 0, then the triangle
ABC is equilateral.

vn - Counting

We have 10chairs in a row. In how many differentways can 5 marriedcouples(5
husbands and their 5 wives) sit on these chairs if:

1. No special order is required?

2. The men sit together on one side and the women on the other?
3. Each man sits next to his wife ?

VIII - Probability

10% of the population of a village have a lung disease..85% of the persons having this
disease are smokers, while 20% of the persons not having the disease are smokers.

1. Calculate the probability that a randomly selected smoker has the disease?
2. Calculate the probability that a randomly selected non-smoker doesn't have

the disease?

IX- Sequences
Consider the sequence:

1 1 1 1 1- - - - - ...
2 ' 4 ' 8 ' 16 ' 32 '

where the first tenn is u1 =~.

1. Give the general tenn- of
this sequence.

2. Using the adjacent figure
where the side of the

largest square is 1,
conjecture the sum
1 1 1 1 1
-+-+-+-+-+...
2 4 8 16 32
of the terms of this
sequence.

3. Find this sum by another
method.

(

1-
32 1-

1 64-
8

1-
16

1-
2

1-
4



x - Statistics

The adjacent table gives the distribution of ages in
percentage of the Lebanesepopulation 90 years
old and below, estimated in 19%.

1. Calculate the mean, median, and mode of
this distribution.

2. Draw the histogram of this distribution

and estimate the mode graphically.
3. Draw the curve of the increasing

cumulative percentages and estimate the
median graphically.

(Usegraph paper).

XI - Differential Equations

1. Determine the real constants a, b, and c such that:

f x2e-xdx=(ax2 +hx+c)e-x +k
where k is an arbitrary constant.

2. Consider the differenmrlal equation

(E): x2Y'_(X2-4x)Y+1 = 0-'"

Age Classes
[0; 10[

[10 ; 20[
[20; 30[
[30 ; 40[
[40; 50[
[50 ; 60[
[60; 70[
[70 ; 80[
[80 ; 90J

Percentages
19.2
20.5
18.2
14.7
9.6
7.7
6.1
3.2
0.8

Let z = x4e-Xy. Find the differential equation (EJ satisfied by z. Solve (E1)
and deduce the general solution of (E).

2004/8/9 c; WJ~
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1- Lectu..e graphique

t
-10

t-, 0 t
.60 -'0 -40 -J 0 2.0

,
JO 40 J.O 6.0 7.0 10 90

.'

,
I

La courbe ci-dessus representeune fonctionnumeriquef

1. La fonctionf est-ellecontinue?
2. Donnez une valeurapprocheedes coordonneesdes extrema def
3. Etudiez Iesigne de la deriveef def
4. Donnez des valeursapprocheesdes racinesde I'equationj{x)= o.

..



· (d) est la droite d'equation x = 10.

II - Calcul d 'aiJ'e

Sur la figure ci-contre :

· La courbe (C ') est obtenuea partir de la
courbe (C) par une translationde vecteur- -
v=3j.

Calculez I'aire du domaine (D) dclimite par les
deux courbes (C) et (C '), I'axe desyet la droite
(d).

3,-------------------------------___

III Fonctions
Soit/la fonction reelle d6finiesur R et
veritiant la relation

-
j K

J(Xd+J(X2)
/ (XI + X2) =] +J (xdJ (X2)

avec f(x. )f(x2):t:--] pour tout XI E R et tout X2 E R OURest I'ensembledes nombres
reels.

I. Montrez que les valeurspossiblesde f ( 0) sont -1, 0 et +1.
2. Montrez que sij(O) = -I ouj(O)= I, alors la fonctionJestconstante.

On suppose, dans la suite du probleme, que I ( 0) =O.
3. Montrezquela fonctionfest impaire.
4. Montrez que I (x ) est differentde -I et de +1 pour tout x E R.

5. Montrez que If (x ) I < 1]four tout x E R.

IV- GcomHl'ie dans I'espace.
ABCDEFOH est un cube comme sur la figure ci-contre.
P est un point de I'an~te [AFJ, Q est un point de I'an~te
[AD] et R est un point de I'arete [OH]. A

G

Construisez I'intersection du plan (PQR)avec les faces
du cube.

I~-----
,'E,

I
I

I
a

V - Geometl'ie analytique 0 C
On considere la famille des plans (Pm) definie par:

(m +2)x -2(m -l)y +(3-m)z +(m +3)=0

I. Demontrezque tous les plans de cette famille passent par une memedroite (d).
2. Trouvez unsysteme d'equations parametriquespour la droite (d).
3. Existe-t-il une droitepassant par Iepoint A(O,0, 1) et parallele a tous les plans de

la famille? Justifiez votre reponse.

" .



VI - Nombres complexes.

On considere dans Ie plancomplexe trois pointsA, Bet C d'affixes respectifsles nombres
complexes a, b et e. Demontrer que si /a I = IbI= IeI= 1 et si a + b + e = 0, alors Ie
triangle ABC est equilateral.

vn - Denombl.ement

On dispose de 10chaisesalignees. De combiende fa~onspeut-onplacer sur ces chaises 5
couples maries (5 hommeset leurs cinq femmes)si :

1. Aucun ordre n'est exige?

2. Leshommes sont places ensemble d'un cote et les femmes de l'autre ?
3. Chaque homme se place a cote de sa femme?

VIII -Probabilites

l00AJde la population d'un village souf&ent d'une maladie de poumons. Parmi les

personnes qui ont cette maladie 85% sont des fumeurs. Parmi celles qui n'ont pas
cette maladie 20% sont des fumeurs.

1. Calculez la probabilite pour qu'un fumeur choisi au hasard dans ceUe
population ait la maladie des poumons ?

2. Calculez la probabilite pour qu'un llon-fumeur choisi au hasard dans cette
population Desouffre pas de cette maladie ?

IX- Suites

On cODsiderela suite:
I I 1 I 1
2' 4"' 8"' 16' 32 ,...

. I . 1 ..j
ou e premier terme est "I = 2"'

1. Donnez Ie terme general
de cette suite?

2. UtiIisez la figure ci-contre,
ou Ie grand carre est de
cote 1, pour conjecturer Ia
somme
1 1 1 1 1-+-+-+-+-+...
2 4 8 16 32

de tous Ies termes de cette
suite. ]ustifiez.

3. Trouvez la somme des

termes de cette suite par
une autre methode.

1
8

1

32 I 1
64

1

16
1
2

1

4



x - Statistique
Le tableau ci-contre donne la distribution en pourcentage des ages de la population
libanaise entre 0 et 90 ans estimee en 1996.

1. Calculez la moyenne, la mediane et Ie mode
de cette distribution.

2. Tracez l'histogramme de la distribution et
estimez graphiquement Ie mode.

3. Tracez la courbe des P9urcentages cumules
croissants et estimez graphiquement la
mediane.

(Utilisez Ie papier millimetre).
",'"

XI - Equations differentielles
1. Determinez les constantes n~ellesa, bet c teUesque:

f x2e-xdx=(ax2 +hx+c)e-x +k
ou k est une constante arbitraire.

2. Soit l'equation diffcrcntielle

On pose z =x4e-x y. Trouvez I'equation differentielle (Ii.) verifiee par z.
Resoudre (HI) et en deduire la solution generale de (E).-J

2004/8/9 ~ w.J~

Classes d'age Pourcentages
[0 ; lOr 19,2

. [10;20[ 20,S
[20; 30r 18,2
[30; 40[ 14,7
[40 ; 50[ 9,6
[50; 60[ 7,7
[60; 70[ 6,1
PO ; 80r 3,2
[80; 90] 0,8
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I - Graph reading

t
-9.0 f-I t-+-f-+

-8.0 -1.0 -6.0 -5.0 -4.0. -3.0. 3.0 4.0 5.0 6.0 7.0
t

1.0 t-f)
9.0

'.

The above curve representsa numericalfunction!

1. Is the function/continuous?

2. Give approximatevaluesof the coordinatesof the extrema of!
3. Studythe sign of the derivativef of!

4. Give approximatevaluesof the roots of the equation./{x)= o.

.' .



Calculate the area of the domain (D) limited by
the two curves (C) and (C '), the y-axis and the _
line (d). . j x

ll- Calculation of area

. Cd)is the line of equationx = 10.

Consider the adjacent figure:

. The curve (C ') is obtained fromthe
curve (C) by a translation of vector- -
v=3j.

3~---------------------------------

ill -Functions
Letf be the functiondefinedover R by the relation

f(x +x )=f(xd+f(x2)
1 2 1+f(xdf(X2)

~ith f(x, )f(x2 ) ;j: -1 for all xl E R and all x 2 E R, where R is the set of real numbers.

1. Showthatthepossiblevaluesoff (0) are-1,0 and+1.
2. Show that ifj(O) = -lor j(0) = 1, then the functionfis constant.

In what follows, assume that f ( 0) =O.
3. Show that the function! is odd.
4. Show that f (x ) is different trom -1 and+1 for all x E R.

5. Show that If (x ) I < 1 for all x E R.

."
i 3 6 9

IV - Solid geometry ...r
ABCDEFGH is a cube as indicated in the adjacent figure.
P is a point of the side [AF], Q is a point of the side [AD]
and R is a point of the side [GR]. A

G

Construct the intersectionof the plane (PQR)with the
faces of the cube.

I
"~-----

/E
I

a J/
I

R
H

v - Analyticgeometry" D C
Let (Pm) bethefamilyof planesdefinedby :

" (m +2)x -2(m -l)y +(3-m)z +(m +3)=0
1. Show that all the planes of this familypass through the same straightline (d).
2. Find a system of parametricequationsfor the straight line (d).
3. Is there a line passing throughpointA{O,0, 1) and parallel to all the planesof this

family? JU1tifyyouranswer.

.' "



VI - Complex numbers
Let A, Band C be three points of the complexplane with respectiveaffixes the complex
numbers a, band c. Showthat if la I= Ib I= Ic I= 1 and a + b + C= 0, then the triangle
ABC is equilateral.

vn - Counting
We have 10chairs in a row. In how many differentways can 5 married couples (5
husbands and their 5 wives) sit on these chairs if:

1. No specialorder is J:equired?
2. The men sit together on one side and the women on the other?
3. Each man sits next to his wife ?

VIII - Probability

10% of the population of a village have a lung disease..85% of the persons having this
disease are smokers,while 20% of the persons not having the disease are smokers.

1. Calculate the probability that a randomly selected smoker has the disease?
2. Calculate the probability that a randomly selected non-smoker doesn't have

the disease?

IX - Sequences

Consider the sequence:
1 1 1 1 1

2"'"4'"8' 16 ' 32 ,."

where the first term is UI =.!..
. . 2-"

1. Give the general term of
this sequence.

2. Using the adjacent figure
where the side of the

largest square is 1,
conjecture the sum
1 1 1 1 1
-+-+-+-+-+...

. 2 4 8 16 32
of the terms of this

sequence.
3. Find this sum by another

method.

I
8

I

32 I I

64

I

16

I

2

I

4

..



x - Statistics

The adjacent table gives the distribution of agesin
percentage of the Lebanesepopulation 90 years
old and below, estimated in 1996.

1. Calculate the mean.;median, and mode of
this distribution.

2. Draw the histogram of this distribution
and estimate the mode graphically.

3. Draw the curve of the increasing
cumulative percentages and estimate the
median graphically.

(Usegraph paper).

XI - Differential Equations
1. Determine the real constants a, b, and c such that:

f x2e-xdx=(ax2 +hx+c)e-x +k

where kis an arbitrary constant.

2. Consider the differenmtial equation

Age Classes
[0 ; 10[
[10; 20[
[20; 30[
[30 ; 40[
[40 ; 50[
[50 ; 60[
[60 ; 70
[70 ; 80[
[80; 90]

Percentages
19.2
20.5
18.2
14.7
9.6
7.7
6.1
3.2
0.8

Let z = x4e-x y. Find the differential equation (£)) satisfied by z. Solve (£))
and deduce the general solution of (E).

2004/8/9 ~ WJ..>.H
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