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I — (3 points)
- -
In the complex plane referredto a direct orthonormal system (O ; u, v ), consider the

points E, F and G of respective affixes :

Zg =i , zZg=2 and ZG=(1+§)+i(%+\/§).

.U

. Z—Zg . . . . s
1) Write the complex number z'==S—"E in itsalgebraic form, and verify that z’ =e 3.
Zr — 7

2) Prowve that EFG is an equilateral triangle.
3) Let M be a variable point of affix z. Determine the set (T) of points M such
that |z—zg| = /5, and verify that F belongs to (T).

Il — (4 points)

In the space referredto a direct orthonormal system (O ;
the plane (P) ofequation x +y+z-2=0.
1) Determine the coordinates of A, B and C, the points of intersection

of the plane (P) with the axes of coordinates. 4

2) Write a system of parametric equations of the straight line (d)
passing through O and perpendicular to the plane (P).

3) a -Determine the coordinates of W, the point of intersection of (d) and (P).
b-Prowe that the point W is the center of the circle circumscribed about
the triangle ABC.

4) Consider the point E( — _Z ﬂ)

3 3
a-Verify that E is the symmetrlc of B with respectto W.
b-Calculate the area of the quadrilateral ABCE.

1 — (5 points) ¢
A man has in his right-hand pocket one bill of 100 000 LL and three billsof20 000 LL,
and has in his left-hand pocket three billsof50 000 LL and two billsof20 000 LL .
1) He draws at random one bill fromeach of these two pockets.

Let X be the random variable that designates the sum of money thus drawn.
a - Prowe that P( X =70000) = %

b - Determine the probability distribution of X.

c - Calculate P(X < 100 000).

-1-



2) In this part, this man chooses one of these two pockets and then he draws, from the
chosen pocket, simultaneously two bills at random.
Consider the following events:
R : He chooses the right-hand pocket.
L : He chooses the left-hand pocket.
S : The sum drawn is lessthan 90000 LL .

Suppose that P(R):g and P(L) = %

a- Calculate the probability P(S/R).
b- Calculate the probability of each of the following events: SN R , SAL and S.

IV- (8 points)
The curve (C) shown in the figure below is the representative curve, inan orthonormal
- -
system(O ;i ,j),ofafunction f defined over IR.

©) T
In2 s

1) a -Prowe that f admits, over [0 ; + oo, an inverse function g.
b-Specify the domain of definition of g, and draw its representative curve (G).

2) The function f, represented by the curve (C) in the figure abowve, is a particular
solution of the differential equation y" —3y'+2y =0.
Determine f(x).

In all what follows, let f(x) = 2e* —e2X |

3) Calculate the area of the region bounded by the curve (C), the axis of abscissas and the
two lines of equations x=0 and x=1In 2.

4) Verify that g(x) =In(1+ 1—-X).

5) Calculate g' (x), and deduce the slope of the tangent to the curve (C) at the point A of
abscissa In2.
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Questions Elements de Réponses Notes
1
1+£ +i(1+\/§J—i
L 2 2 1 .3
Z = - =—4i—
2—i 2 2 1
i T .. T _,
e3=cos—+isin—=z
3 3
I EF = 2. —2z¢|=|2~i|=\5 et FG=GE = /5
) 2 : EG T s 1
> ou |z :1=E etargz = (EF;EG) = 3 donc EFG est équilatéral.
z—2.| =+/5 alors EM = /5, donc I’ensemble des points M est le cercle (T)
de centre E et de rayon \/§ .

3 EF = /5, F appartient a (T). 1
> ouonposez=x +iy, d’ou |x+iy—i|=\/§ ce qui donne une équation de
(M:xX+(y-1)°=5

1 A(2;0;0) ,B(0;2;0) etc(0;0;2) Yo

5 N_P' (1;1;1) estun vecteur directeur de (d) et (d) passe par O. 1,
(d:x=m,y=m,z=m.

W(m ; m; m) avec W est un point de (P), dout m+m-+m=2 ,m= 2
3a 5 2 3 Ya
Par suite W(— —=).
333
2f
WA =WB =WC = , donc W est le centre du cercle circonscritau
. 3b triangle ABC. 1
> ou OA = OB =0C avec W est le projeté orthogonal de O sur (ABC),
Donc WA =WB =WC

4a On \érifie que W est le milieu de [BE] . Ya
L’aire de ABCE est le double de celle du triangle EAB ;

S(EAB) = —\AB AE\_ f C
E
4b 8v3 1
L’aire de ABCE est i u . &
3 A B
» ou aire (ABCE) = % BE x AC .
P(X =70 000) = (tirer 50 000 de p.g) x P(tirer 20 000 de p.d)
3 3 9
P(X=70000)= —=x— =—
I1- la ( )= 5><4 20 Y




Xi 40 000 70 000 120 000 150 000
1b 1%
2 3 3 9 2 1 1 3 3 3
P; —X—=— — —X—=— —X—=—
5 4 10 20 5 4 10 5 4 10
1c | P(X<100000)= s, 8. 53 Yy
20 20 20 4
2
2a F>(S/D):C—§=§=1 2
m c, 6 2
2 11
P(SND)=P(D) x P(S/D)==x===
(SND)=P(D) x P(S/D) 3%5"3
2 1 1
P(S/D) = &2 +§22 <Gy :11+06 :%
2b ° 2
P(SAD)= Sx ="
3 10 30
1 7 17
P(S) = P(SND) +P(SNG) = —+ —=—
(S) = P(SND) +P(SNG) 230730
D’aprés sa courbe représentative, la fonction f est continue et strictement
la L . . Yo
décroissante. Donc elle admet une fonction réciproque.
Dy =1- o ; 1], (G) est symétrique Pé
de (C) oux > 0 par rapport a la
droite d’équation y=x.
In2
I
1b 2
A\
O l
L’¢quation caractéristique associé a I’équation différentielle est :
5 r’—3r+2=0, quia pour solutionr; =1 ,r,=2 dou :y=C,e*+ C,e** 5
V- onay(0)=1 ety(In2) =0 (ou y(0) =1 ety'(0) =0), ce qui donne C; =2 et
C,=—1.dou f(x) =2e*— e*
In2 1 In2 1 1
3 A= [ (2" —e¥)dx = (2ex——e2"j =2e"? -~ _24--0,5u° 1%
5 2 0 2 2
y =2e*— e  donne 2e*—e™ +y=0,dou (e*-1)=1-y
X >0 donne e*> 1etparsuitee*—1=.1-y ,doncx=In(1+1-y)
4 la fonction réciproque est alors g(x) = In(1++/1-Xx ) 1
» ou on démontre que g1 (x) = f(x)
»ou on démontre (gof) (X) = x ou (fog) (X) =X
-1
Onagd(x) =
5 24/1-x (L+~/1-x) 1

Le point A(In2 , 0) de (C) a pour symétrique B(0, In2) de (G).




La pente de la tangente en A a (C) est f'(In2) = % =—1
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Questions ANSWERS scheme
1
1+£ +|( +\/_J
. 2 1 .3
Z = - =—4i—
2—i 2 2 1
i T .. T _,
e3=cos—+isin—=z
3 3
y F = |z; —z¢| =[2—i|=+/5 and FG = GE = /5
2 , EG D mm ==y _ T : . 1
> or |z] :1:E and argz = (EF;EG) = 3 hence EFG is equilateral.
lz—z,| =/5 then EM = /5, thus the set of points M is the circle (T) of center
E and radius /5.
3 EF = /5 , F belongs to (T). 1
> orlet z=x +iy, then [x+iy—i|=+/5 which gives an equation of (T) :
X +(y-1)°=5
1 A(2;0;0) ,B(0;2;0) andc(0;0;2) Yo
2 N_P' (1;1;1) isadirector vector of (d) and (d) passes through O. v,
(d:x=m,y=m,z=m.
W(m ; m;m) with Wisa point (P), hence m+m+m=2 ,mz%
3a Yo
s w (222,
333
2./6 . o .
WA =WB =WC = T , then W is the center of the circle circumscribed
| 3b about the triangle ABC. 1
» or OA =0B =0C and W is the orthogonal projection of O on (ABC),
So WA=WB =WC
4a We werify that W is the mid point of [BE] . Yo
The area of ABCE is double of the area of triangle EAB ;
S(EAB) = E‘FB /\A—E‘ZM u . C
2 3 E
4b 1
Area ABCE = 83 . &
3 A B
» Or area (ABCE) = % BE x AC .
I1- la P(X =70 000) = (drawing 50 000 from L.P) x P(drawing 20 000 from R.P) Yo




P(X=70000)= §><3 _9
54 20
X 40000 70000 120 000 150 000
1b 2 3 3 9 2 1 1 3 3 3 12
P; — X —=— — — X —=— —X—=—
5 4 10 20 5 4 10 5 4 10
1c P(X <100000)= £+3:E:§. Ya
20 20 20 4
2
2a P(S/D):C—§:§:l 2
C, 6 2
I1- 2 11
P(SND)=P(D) x P(S/D)==x===
(SND)=P(D) x P(S/D) 3%5"3
2 1 1
p(sip) = C2+ ©2xCs :1;06:%
2h Cs 2
psAD)- Ll o T
3 10 30
1 7 17
P(S) = P(SND) +P(SNG) = -+ —=—
(S) = P(SND) +P(SNG) 230730
Using the representative curve, we can conform that the function fis
la ; ) . . ; : Ya
continuous and strictly decreasing. Therefore it has an inverse function..
Dy =]- o ; 1], (G) is symmetric of P
(C) for x > 0 with respectto the line
of equation y =x.
In2
I
1b 2
N\
O l
IV The characteristic equation associated to the differential equation is:
- 5 r’—3r+2=0, which has as solution r; =1,r,=2 we get:y=C,e* + Cpe™ 5
we have y(0) =1 and y(In2) =0 (ory(0) =1 and y'(0) = 0), consequently
C,=2and C, =— 1. Hence f(x) = 2¢*— **
In2 1 In2 1 1
3 A= [ (2" —e¥)dx = (2ex——e2"j =2e"? -~ _24--0,5u° 1%
5 2 0 2 2
y =2e*— e  isequivalent to2e*—e™*+y=0, (e-1)"=1-y
X >0 leadsto e*>1then e*~1=,/1-y ,and x = In(1+1-Yy )
4 |g() =In(1+vi-x ) 1

» or we prove that g1 (x) = f(x)

»or we prove that (gof) (xX)=x or (fog) (X) =X




-1
24/1-x (L+~/1-x)
The point A(In2 , 0) of (C) is symmetric of B(0, In2) of (G).

The slope of the tangent at A to (C) is f'(In2) = L =—4

9'(©)

g(x) =




