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I- (2 points)
The complex plane is referred to a direct orthonormal system (O ; U,V).

A and B are two points with respective affixes z, =—4 andz; =2.
M and M’ are two points with respective affixes z and z' such that z' = E—“L;' where z # —4 and z # 2.
Z —_
1) Determine the coordinates of points M in the case where M and M’ are confounded.

2) a- Express | Z'| in terms of MA and MB and verify that arg(z') = arg (%)+2kn, (k € Z).
+

b- Show that if M’ varies on the circle (C) with center O and radius 1, then M varies on a straight
line (A) to be determined.
c- Determine the set of points M if z' is a strictly negative real number.

d- Given the complex number u = e e,
Determine the nature of triangle MBA when u is a cubic root of z'.

11- (2.5 points)
Uz and Uz are two urns such that:
e U contains one white ball and three black balls
e U2 contains one red ball, three white balls, and two black balls.
One of the two urns is randomly selected:
o If the selected urn is Uz, then two balls are selected randomly and successively with replacement from Ui
o |f the selected urn is Uz, then three balls are selected randomly and successively without replacement
from Uz.
Consider the following events:
T: “The selected urn is U1”
E: “Exactly two white balls are selected”.
1) a- Calculate the probabilities P(E /T) and P(ENT).

b- Show that P(ET) = —,
40
c- Deduce P(E).

2) Knowing that exactly two white balls are selected, calculate the probability that they are selected

from Uz.
3) Let X be the random variable equal to the number of white balls selected.
a- Verify that P(X =1) :%.

b- Determine P(X 21).
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111- (2.5 points)
The space is referred to a direct orthonormal system (O ; TTV)

Consider the two lines (d) and (d") with parametric equations

X=m+1 X =-—t (4)
(d): <y=2m+1 and (d'): {y=2t+3 wherem,t€ R.
z=2m+1 z=-2t-1 g )
1) Show that (d) and (d") intersect at the point A(1, 1, 1). ,//(/d) ‘ . )O /’
2) Determine a cartesian equation of the plane (P)
B @A T /

determined by (d) and (d").
3) Let (C) be the circle, with radius 35, tangent to (d) at T and tangent to (d') at S.

Let (A) be the line perpendicular to (P) at A.

a- Show that the point I(1, 10, 1) is the center of (C).

b- Calculate the coordinates of the two points E and F on (C) that are equidistant from (d) and (d').

c- Show that the area of the quadrilateral ATIS is 185.

d- Determine the coordinates of points B on (A) so that the volume of the solid BATIS is 30.

IV- (3 points)
In the adjacent figure: C E B
e ABEO and OECF are two direct squares of side 1

. (A—B,m)=g+2kn,where keZ

e D is the symmetric of O with respect to F. []
D F 0 A

Let S be the direct plane similitude that transforms A onto C and B onto D.

1) a- Show that the ratio of S is equal to J2 and that an angle of S is ??Tn :

b- Show that O is the center of the similitude S.
c- Determine S(E).
2) Let S" be the transformation defined as S"= S0 S0 So0..0 S , where n is a natural number with n > 2.

n times

a- Determine the value of n when the image of the square OABE under S" is a square whose area is 16
and deduce, in this case, that S" is a negative dilation.
b- Determine the smallest value of n so that S"is a positive dilation.
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V- (3 points)

In the adjacent figure, L L
e FFLL'isarectangle
such that F'F = 4 and FL= /2
e O s the midpoint of [FF']. F s Oy

(H) is a rectangular hyperbola with foci F and F'.

1) a- Show that the point L is on (H).
b- Show that the directrix (D) of (H) associated with the focus F is the perpendicular bisector of [OF].

—_ —

2) The plane is referred to a direct orthonormal system (O; l, J), such that F(2 , 0) and L(2 : \/5)
a- Show that x? — y? = 2 is an equation of (H).
b- Determine the coordinates of the vertices of (H) and the equations of its asymptotes.
c- Draw (H).

3) Consider the rotation R with center O and angle %

In the figure below:

e (H" is the image of (H) under the rotation R

e (d) is the first bisector

e (C) is the circle with center O and radius 2

e G is one of the points of intersection of (C) and (d).

a- Show that G is the image of F under R.
b- (A) is the line passing through G and perpendicular to (d).

Determine R™(A), where R is the inverse rotation of R.
c- Calculate the volume of the solid generated by the rotation of the shaded region around the line (d).

(d)

(C) G
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VI- (7 points)

Inx

2
Consider the function f defined over ]J0, + [ as f(x) = (—) .
X

Denote by (C) the representative curve of f in an orthonormal system (O;Y,]).

Part A
2 In X
Consider the differential equation (E): xy'+2y = :
1) Show that f'(x) = 24— INX)Inx
X
2 In X

2) Show that xf'(x)+2f(x )_
3) Let y=z+f(x) withz=0.

a- Show that a differential equation (E') satisfied by z is zZ_ _E.
z X

b- Solve (E") and deduce the general solution of (E).

Part B
1) Determine lim f(x) and lim f(x). Deduce the two asymptotes to (C).
x—0 X—>+00
x>0

2) a- Verify that f is strictly increasing over ]1, e[.
b- Set up the table of variations of f over JO, + o[ and verify that f(x) >0.
c- Draw (C).

Part C

For all natural numbers n (n > 0), consider the sequence (1) defined as I, =J
1

Inx

1) Calculate I.

2) a- Knowing that Inx < x for all x € [1, €], prove that the sequence (In) is decreasing.
b- Show, for all natural numbers n (n > 0), that In> 0.
c- Deduce that the sequence (In) is convergent.

|n —n+1
( ) iforalll<x<eshowthat0<l 1-e )

3) a- Knowing that
X" n-1

b- Calculate lim I, .

nN—-+o0
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I Answers M
. z=E—+;1  27-22=7+4 Letz=x+iy; X*+y’ -2x-2y=x—iy+4; x*+y*-3x—4-iy=0 .
Z_
then y=0and x =—lorx =4 ; M(-10)or M(4,0)
" 744 [7+4 [2+4 z+4 Am
z-2| [z-2| [z-2| [z-2] BM’
2a 1
arg(z’) = arg( 4) arg[ﬂj:—arg(ﬂj:arg(£j+2kn kell
2 z-2 z2-2 z+4
2b | OM ' =1 then AM = BM then M moves on (A) the perpendicular bisector of [AB]. 0.5
arg(z') = (2k+D)x ; ar 2k+)n ; (AM,BM)=(2k+)n kel
. | @9@) =K+ g[J()( )=(2k+1) o5
then M moves on the segment [ AB] deprived from A and B.
r_ 3 _ig. "N _ _ y___TC AN DA __E . . .
g | Z=U=e ; || =1then AM =BM and arg(z’) = 3then(AM,BM)_ 3.SoMBAlsanequnateraltrlangle 1
1 Answers M
1 1 1 1 1 1
la | P(E/T)==x>=—; P(ENT)=P(T)xP(E/T)=Zx—=— 1
(B/M)=33716+ PEND=PMxPEM =253
1b P(EGT—):P(T)XP(E/T)=%x(§x§x§+gx§x%+gxgx§j=‘% 1
1 9 41
1 P(E)=P(EnT)+P(ENT 05
c | PE)=P(ENT)+P(ENT)=+10=155
P(TE) >
m 2
T 40 _36
P(T /E)= =20 _=
160
o | Poxn-(B3 34 L(328,53.23.5.0) & )
244442654654654 80
P(X 21) = P(X =1) + P(X = 2) + P(X = 3)_§ £+lx(§xgx£j:£
80 160 2 \6 5 4) 160
3b 1
OR:P(X21)=1-P(X=0)=1- =
2 6 5 4 160




1] Answers M
1 | Vqg (1,2,2)and Vg (—1,2,—2)arenoncollinear vectors.Form =0, A e (d).Fort =-1A e (d) 0.5
x-1 y-1 z-
2 LetM(x,y,z)e(P)thenm.<\7/\\7'):0c>1 2 2|=0; (P):=2x+z+1=0 1
-1 2 -2
—2X,+2,+1=0thenl e (P)
33 1AAV, 1AAV, 1
d(1,(d) == =3J§=R;ol<l,(d'»=H —1=35=R
v, Vi
x=1
(AD:iy=n+1: E@Ln+L11) ; IE=3J5; (n-9)%=45: n=9+3J5 orn=9-35
3b 1 1
E(1,10+345,1) and F(1,10-345,1)
3¢ | AaTis =2xApt = AT xIT =IAZ - IT2 x3./5 = /81— 45 x 35 =18+/5units of area 05
x=-2k+1 .
(A):qy=1 (ked); B(-2k+L1k+1) ; AB(-2k,0,k); Vearis = 5% Aans XAB ;
z=k+1
3d | 6\/5AB =30 ; 6+/54/5k? =30 ; 30|k|=30; k=lork =—1 then B(-11,2) or B(3,1,0) 1
or
V=2.v'=2.1Hﬁ.(K’SAN)H=3o...
6
\ Answers M
CD e - Iy =
la kzﬁzﬁ ; oc_(AB,CD)+2kn_(FC,CD>+2kn_n+(CF,CD)+2kn_T+n_T+2kn 1
1b %=\/§ and (ﬁ,@)=£+£+2kn=3—n+2kn then S(O) =0.So0isthecenterof S. 1
OA 2 4 4
1c S(E) =E'; OABE is adirect square then OCDE' is a direct square with center F then E' is the 1
symmetric of C w.r.t. F.
n
Areaofimage:(kz) x Areaof OABE : 16=k%" :16=2": n=4 .
2a 4 3n 15
g4 :s(o;(ﬁ) ;4x7] = H(O; -4) isa negative dilation.
s" :S(O;(\/f)n ;3n_nj isapositivedilationif3n—n:2kn : 3n =8k;nisamultipleof 8;
2b 4 4 15

ne {8;16; ..... } :thesmallest valuefor nis8




\Y Answers M
la | FF =4;c=2;a=b=+2; LF —LF=32 -2 =22 =2athenL  (H). 1
OF =e0S and OS =eOK then OF =e20OK = 20K where K is the intersection point
1b | of the directrix with (FF) and S is a vertex of (H). 0.5
2
OR d(O,(D))=1= a and (D) L (FF") :focal axis
C
2a | O(0,0)isthecenterof (H);(x'Ox)isthefocalaxis;a=b = J2 then(H): x? —y? =2 0.5
2b Vertices A(\/E ,0)and A’(—\/E ,0) 1
Asymptotesy = xandy = —x
yA
L’ L
F
2C 3 ~ 0.5
(H)
3a | F=(C)n(X'Ox) ; R(F) =R(C)nR(X'Ox)=(C) n(d) =G such that(ﬁ,@) =% 0.5
(A) passes through G and perpendicular to (d)
3b R‘l(A) passes through R‘l(G)and perpendicular to R‘l(d) 1
R_l(A) passes through Fand perpendicular to (x'Ox)
2
3 | V== I y2dx = 4€_4 7 units of volume 1
J2
VI Answers M
2xInx—-2x(Inx)*  2Inx-2(Inx)* 21— Inx)Inx
Al | f'(x)= 7 = 3 = . 1
X X X
2 2
2Inx—2(1
A2 | xf'(X)+2f(x)=x nx S(nx) +2(Inxj :2Ingx) 1
X X X
' ’ , , 2Inx , , 2Inx ,
y=z+f(X);y' =2"+1'(x); xy +2y:—2 ; X2+ xF'(X)+2z+2f(X) = 5 XZ +22=0
A3a L X X 1
then % = <
z X




A3b j%dx:j%dx; In|z|=—2|n|x|+K1=—Inx2+IneK1=In% _X—CZ, y_X% 2)'(% 1
limf(x)=+w; lim f(x)=0 ; x=0and y=0aretheasymptotesto (C).
Bl | x>0 X—>+00 1
x>0
Fr(x) = 2(1—In;<)|nx
X
X 0 1 e +o
B2a | | 1-Inx + + 0 — 1
Inx - 0 + +
f'(x) - 0 + 0 -
f is strictly increasing over 1, e].
X 0 1 e +o
f'(x) - 0 + 0 -
1
+oo —
B2b f(x) \'\,g ,,//' & \_’ 0 +o
Minimumof f(x)over]0;+od[is0. Thenf(x) >0 for x > 0.
A
34
(C)
2_
B2c 1.5
1_
|_r--_| z T T -
0 1 2 ®3 4 X
o Inx)? |
c1 :j'”xdx=( S| L 05
T X 2 A 2
e n+1
In x Inx Inx InXx —x
|n+1_|n:'|-( nJ)rl ( I ( jdXSO
C2a 1 X 1 1
since (In x)n >0:x" >0and Inx—x <0 forx e[1,e]. Then the sequence (In) is decreasing
) e (Inx)"
C2b | Forxe[le],(Inx) >0andx" >0then I, :dexzo. 1
X
1
C2c | The sequence (In) is decreasing and bounded below by zero then it is convergent. 0.5
In x n In x a1 8 _o—n+l
C3a usij( )d_Iidx;lnsX _1ze 1
Xn Xn 1 Xn 1 Xn —-n+1 n n-1
1_e—n+1
C3b | 0<1, < then lim 1,=0 1
n-1 n—+o0
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