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I- (2 points)

In the table below, only one of the proposed answers to each question is correct.
Write down the number of each question and give, with justification, the answer corresponding to it.

Answers
N° Questions a b c
a
1 I (x5—sinx)dx= a_6 a_6 0
-a 6 24
it
2 | arg| = |= z z n
I 4 2
1+i 1+i —2+i
3 | The roots of the equation z + |z =3 + i are: and and and
i —2+i —i
4 | 1fu=z-2z+i,then iu= iZ+2iz+1 | iz-2iz+1 | iz-2iz—-1
5 | lim (x+e_x)= oo 0 —»
X—>—00
. (.. Tn n 3n 21
If o =arcsin| sin— |, then a. = o=— o=—— o=——
6 |he ( 5 j * 5 5 5
I1- (2 points) H G
Consider the cube ABCDEFGH represented
in the adjacent figure . £ |
. . F
The space is referred to a direct orthonormal K
system (A ; AB, AD ,AE ). .
Designate by | the midpoint of [EF ] and by K the center of the D, C
square ADHE . g
1) a- Calculate the area of triangle IGA . AL B
b- Calculate the volume of the tetrahedron ABIG.
. . 6
c- Deduce that the distance from point B to the plane (AIG) is 3

2) a- Write an equation of the plane (AFH )

b- The line (CE) cuts the plane (AFH) at a point L. Calculate the coordinates of L .
c- Prove that L belongs to the line (FK). What does the point L represent for the triangle AFH?




111-(3 points)

Consider two urns U; and U,.

U, contains four red balls and three green balls.

U, contains two red balls and one green ball.

A-

We draw at random a ball from U; and we put it in U, then we draw at random a ball from U..

Designate by X the random variable that is equal to the number of red balls remaining in the urn U, after
the two preceding draws.

1) Prove that the probability P(X = 2) is equal to % .

2) Find the three values of X and determine the probability distribution of X.

B-

In this part, each red ball carries the number 1 and each green ball carries the number — 1.

We choose at random an urn then we draw simultaneously and at random two balls from the chosen urn.

Consider the following events:

E: « The chosen urn is Uy »
F: « The sum of the numbers carried by the two drawn balls is equal to 0 ».

1) a- Calculate the probabilities P(F/E) and P(F/E ).

b- Deduce that P(F) = ; .

2) Designate by G the event « The sum of the numbers carried by the two drawn balls is equal to — 2x».
Calculate P(G).

V- (3points)

- -
In the plane referred to an orthonormal system (O ; i , j ), consider the line (d) with equation
= — 4 and the parabola (P) with focus O and directrix (d).

1) a-Show that an equation of (P) is y* = 8x + 16. Determine the vertex S of (P).

b- Draw (P).

c- Let D be the region bounded by (P) and the axis of ordinates. Calculate the area of D.

d- Calculate the volume of the solid generated by the rotation of D about the axis of abscissas.
2) Let A(6 ; 8) be a pointon (P) .

a- Write an equation of the tangent (TA) at A to (P).

b-The line (OA) intersects (P) again at a point B.

Calculate the coordinates of B and write an equation of the tangent (Tg) at B to (P).
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c-Verify that (T) and (Tg) are perpendicular and that they intersect on the directrix of (P).

3) Let M(X, ; Yo) be a point on (P), distinct from S.
N is the orthogonal projection of M on the tangent through S to (P).
The perpendicular through N to the line (MS) intersects the axis of abscissas at .

Show that the abscissa of | is independent of X, and ys.

V- (3 points)
6cm C
F 3cm E
Acm 4.5cm
G A B

- -
In the figure above, ABCD and AEFG are two direct rectangles so that (AB, AD) :g (mod 2 ).

S is the direct plane similitude that transforms B onto E and C onto F;
_)
T is the translation with vector EF;

f is the similitude defined by T o0 S.
1) a- Determine the ratio k and an angle o of S.
b- Determine the image of D by S.
c- Prove that A is the center of S.
2) a- Find f(B) and f(A).
b- Specify the ratio and an angle of the similitude f.

c- Construct the center W of f.

3) The complex plane is referred to a direct orthonormal system (A ; %Kﬁ %KE).
a- Write the complex form of f.
b-Deduce the affix of point W.

4) Let F; be the image of F by S, and for any nonzero natural integer n, let F..; be the image
of F, by S.

Determine the values of n so that A, F; and F, are collinear.



VI- (7 points)

Consider the function f defined over ]—oo ; 5[ by f(x) = In(5 — x).
- =
Designate by (C) the representative curve of f in an orthonormal system (O ; i , ]

1) a- Calculate limf(x) , lim f(x) and lim &)
X—5 X—>—00 X—>—-o X

).

. Interpret, graphically, the results thus obtained.

b- Set up the table of variations of f over]—oo ; 5][.

2) a- Determine an equation of the tangent (T) to (C) at the point with abscissa 4 .
b- Draw (T) and (C).

c- The curve (C) intersects the line with equation y = x at a point with abscissa a.
Verify that 1< a <2.

3) fhas an inverse function f1. Designate by (C") the representative curve of f1
in the same system of (C) .

a- Prove that the tangent (T) to (C) is also tangentto (C') .
b- Draw (C").

4) Let h be the function defined on ]—oo ; 5[ by h(x) = (5 — x) In(5 — x).
a- Verify that h'(x) +f(x) =—1 and deduce an antiderivative of the function f.
b- Designate by A((x) the area of the region bounded by (C), the axis of abscissas and the two

lines with equations x = o and x =4 . Prove that A(o) = —a +60.— 4.

5) Let | be the interval [0 ; 3].
a- Prove thatf(l) is included in I .

b- Prove, for all x in 1, that |f'(x)|s%.

c- Deduce that, for all x in I, |f(x)—o]< %|x—oc|.

6) Consider the sequence (U, ) defined by: Uy =1 and , forall n>0, U,4=Ff(U,).
a- Prove by mathematical induction that, forall n>0, U, belongsto I .

b- Show that, forall n>0, |Un+1—oc|£%|un —al .

c- Prove, forall n>0 ,that | U, —a|< 2% and deduce that the sequence (U, ) is convergent.
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Q1 Solution G
1 | The integral of an odd function on [-a,a]is zero. c 1
im _
2 arg[e_ J:arg(flj:arg(i):E . b 0.5
i i 2
3 X+iy+x +y*=3+i theny=1and x“+ y*+ x= 3 ; x° + x-2= 0. b L
Thus, x =1 or x=-2. Therefore, z=1+i or z=— 2 +i. or by verification.
4 |u=(z2-2Z+i)=2-2z-1; iU=iz-2iz+1 b 05
5 lim (x+e_x): lim (—t+et):—lim et(i— j:+oo a 0.5
X—>—00 t—+0 t—+o0 et
6 | a=arcsin sin7—7C __ 2 since —2—ne . ; T 1and sin _2n :sin7—n. C 0.5
5 5 5 2 2 5 5
Q2 Solution G
|(%;o;1) G (LL) ; E(%;l;O) and 1A (-1/2;0;-1)
la L 1 NG 0.5
IG/\IA:—i'FE J +Ek . Area Of(IGA)——\/1+1/4+1/ —T
AB(1:0:0) ; AB.(IG AIA)=-1
1b _ 1 — — — 0.5
The volume of the tetrahedron ABIG |sV:€‘AB.(IG /\IA)‘z—
Let d be the distance of B to plane (AIG) .
1c 0.5
V_%Area of (IGA) x d_ 1 \/_ -d . Thus, d= \/36
2a | AFAAH =—1 -] + K . (AFH): X+y-z=0.0R AM.(AF AAH )=0 05
(CE): x=t;y=t;z=—t+1.
2D | (CE)A(AFH):t+t+t-1=0. So, t== and L(%:1:2) 1
3 3 3 3
FL [_Z 1. —lj and FK( 1;1;—1) then FL = 2FK .
2 33 3 2 2 3 1
Thus, L belongs to [FK ], the median in triangle AFH. Therefore, L is the center of gravity of
triangle AFH.
Q3 Solution G
A X =2 occurs when we draw one red ball from U, then one red ball from U, or one green ball
1.5
1 | from U, then one green ball of U,. Thus: P(X = 2)_£><§+§ 2:2
4 7 4 14
The values of X arel, 2 and 3.
X =1 occurs when one red ball remains in the urn U, . That is drawing a green ball from U,
A
2 | thenared ball from U, . Thus, P(X=1) _§><g:i 1.5
7 4 14
X =3 occurs when we draw a red ball from U, and a green ball from U, .
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P(X = 3)—f><1=1 O :P(X=3)=1- (9 3):3
4 7 14 14) 7
5 Togetasum O we should draw a red ball and a green ball.
4x3 12 4 2x1 2 1
P(F/E)= = P(F/E)= =—.
ta | P( )02217()033
1Bb P(F)=P(FNE)+P(FNE)= P(E)xP(F/E)+P(E)><P(F/E)_1 ﬂ%x%:l—i. 1
G occurs when we draw two green balls which is only possible from the urn U, since the urn
B2 _ 1 C 1 1
U, contains only one green ball, thusP(G) ==x—= =—.
2 y g ( ) ZXCZ 14
Q4 Solution G
. MO =d(M — (d)); MO* =d*(M — (d)); X* +y* = (x+4); y* =8x +16. .
a
y?=8x+16 ; (y—0)>=8(x+2) ThevertexisS (- 2; 0).
0 0
/ lc A:2J.\/8x+16dx:%[ (8x+16)3} :3—62u2. 1
2 -2
1d 0 0
:nj yZdX:nI(8X+16)dX:16nu3. 0.5
, , 4 . 1
2yy'=8; y'=—; y'a ==.Theequation of
2a y 2
2 . 0.5
(T,) is y= =x+5
2
1b 05 4
(OA): y= §X . The abscissas of the points of
. \ intersection of (OA) and (P) verifies the equation :
2b %xz =8x+16, 2x* -9x—-18=0;
X'=6and x":—§:xB. 1
2
B(—% ; — 2). The equation of (Tg) is
y+2=yg(x+ g);y-Zx5
The product of the slopes of the tangents (T,) and (T;) is equal to — 1 thus(T,) and (T;) are
2¢ | perpendicular. Moreover, %x+5=2x5 ; x=—4and y=3,thus (T,) and (T;) intersecton | 0.5
the directrix (d).
Let I(a;0) .Wehave N(~2; y.); MS(-2—-x_;-Yy.) ; Ml(a+2;-y.)
- -
3 | MSeMI=0; (-2—x.)@+2)+y.?=0; (-2-x.)(@a+2)+8(x,+2)=0; (x+2.)(6-2a)=0 ; 1

a=6 (x #-2)
Therefore, the abscissa of | is independent of X, and yp.




Q5 Solution G
S=simk;a); B —5E; C—5F
12 ' ep-kBC: k:%: % Lo = (BE,&){BE,KD){KD,EFJ 2 g 2n) !
1b | Triangle EFG is similar to triangle BCD and in the same sense . Thus, S(D)= G.
1c | S(BCDA) is the direct rectangle EFGA, S(A) = A, then A is the center of S 1
2a | f(B)=T(S(B))=T(E) =F; f(A) =T(S(A)) =T(A) =G 0.5
2b | f = similitude of ratio % and angle g 0.5
(VVB,V\—;FJ: T and (VVA,VVG)z . i
2 2 Fa E
W is the point of intersection of the two circles of diameters /|
[BF] and [AG] other than G. ]
2c 1
u:) 1S 1
W
. ' ! . | J— 2 H . —— 2 1 . -—
f:M(@z) > M();z2==iz+b;zsg===iza+b;b=-3.
3a o 3 0.5
The complex form of fis z' :§ iz-3.
2. . -9 27 18.
3b | zw==lizw—3;3zw—2izw =-9; == ——— . 0.5
Vg e WIS 13 13
(AE,AE)z [XFl,AﬁFZ}[AﬁFZ,KFSj ot (KFnl,A?nj = (17
4 1
A, F; and F, are collinear for (n—1) g = k= ; then n = 2k+1 where k is a natural integer.(n is odd).
Q6 Solution G
: . . f(x)
lim f(xX) =+, I|rr51f(x) =—ooand lim——==0.
X—>—00 X—> Xo—o Y
la The straight line of equation x =5 is an asymptote to (C) and the curve (C) has a horizontal 15
asymptotic direction at—oo.
f'(x):i5 with x—5<0 over ]-o; 5[ . X | -0 5
(x) ~
1b 1
f) T T Ty
2a | (C) cutsx'x atthe point A(4;0) and y'y atthe point B(O; /n5). 0.5

(T)istangentat Ato (C) ; (T) :y=—-x+4




M

N \ G)

©)

4 f1)=Ind>1and | 9°
2b NS ; 15| 2¢c | (2)=In3<2then
l<a<?2.
©)
(C") is symmetric to (C) with respect to the straight line (D) of equation y=x.
(C) cutsx'xat A(4;0) and admits (T ) as atangent at A .
3 By symmetry with respectto (D), (C') cuts y'y atthe point A'(0; 4) and admits the L
a symmetric of (T ) with respectto (D), asatangentat A" .
But (T) L (D), thus (T) isthe symmetric of itself with respectto (D) .
Asaresult , (T) isthetangentat A'to (C'). Check the figure part 2b.
3b | (C) and (C')are symmetric with respect to the straight line of equation y = x.
4a | h'(X)=-1—-¢n(5-x) ; so h'(x)+ f(x) =-1, therefore, F(x) =—h(x) — x. 1
4
A(o) = J‘f(x) dx =[-x ~h(x)]' = 04— (5- ) /n(5-q)
4b ¢ 1
But, /n(5-a)=« ; thus A(a)=-4+a+50—a’=-a’+60-4 U’
5a | f iscontinuous and strictly decreasing ; then (I)= [f(3),f(0)]=[In2,In5]c I. 0.5
f'(x):L with x-5<0 ; then |f '(x)|:L :
X—5 5-X
5 1 1 1 1 !
but 0<x<3,s0 2<5-x<5 and =<—=—<= . Consequently, |f'(x)|<=.
5 5-x 2 2
Using the mean value inequality, we can write : | f(x)—f (o) |< %| x—o| with f(a)=a .
5c 1 0.5
therefore, |f(X)—oc|£E|X—oc| :
6a | U,=1;then U el. If U,el ,then f(U,)e f(l) .Hence, U, <l . 1
6b | U, e, then | f(Un)—oz|§%|Un —a| . Consequently, |un+l—a|s%|un —a| 0.5
U,=land l<oa<2;then, -1<U —a<0 and | Uo—a|si0.
2
1 1 1 . N
If |U,—a|<= ,then |U ,-o|<Z|U, —a|<— .Orby using multiplication and
6c 2" 2 2" 1.5

simplification.

Iim(lj =0; then lim|U -a|=0 and ImU =«

X—>+00 2 X—>+00 X—>+00
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