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I- (2 points)

In the space referred to a direct orthonormal system (O; i, j, k), consider the points I (2, 1,2) and

F(1, 1,1) . Let (d) be the line defined by: x=2m; y=m-1; z=m+ 2, where m is a real parameter.
(P) is the plane determined by the line (d) and the point | .

1) Verify that x—y—z+1=0is an equation of (P).
2) E is the orthogonal projection of I on (d). Find the coordinates of E.

3) Consider, in the plane (P), the circle (C) with center I, and tangent to (d).
a- Prove that F is on (C).
b- Write a system of parametric equations for the line (A) , the tangent at F to (C).

11-( 3 points)

Consider two urns U and V such that:
e Urn U contains four white balls and two red balls.
e Urn V contains two white balls and three red balls.

A- A player selects, randomly, one ball from the urn U and one ball from the urn V.
He scores +3 points for a red ball selected from urn U and +1 point for a red ball selected from urn V;

he scores—1 point for a white ball selected from urn U and —2points for a white ball selected

fromurn V.
Let X be the random variable that is equal to the algebraic sum of points scored by the player.

1) Find the four possible values of X and prove that the probability P(X = 0) :é .
2) Determine the probability distribution of X.

B- In this part, the player selects at random, one ball from the urn U and puts it in the urn V. Then, he
selects two balls simultaneously and randomly from the urn V.

Consider the following events:
W: «the ball selected from the urn U is white»,
D: «the two balls selected from the urn V have different colors»,

1) Verify that P(D/W) = g,then calculate P(D n W).
2) CalculateP(D).

3) Knowing that the two balls selected from urn V have the same color, what is the probability that
the ball selected from the urn U is white?



I11- ( 2 points)
n+1

Consider the sequence (u,) defined by u,= % and for all natural numbersn>1: u,, = 2—u
n

.
1) a- Use mathematical induction to prove thatu, >0 forall n>1,
b- Prove that the sequence (u,) is decreasing. Deduce that (u,) is convergent.

2) Let (v,) be the sequence defined, foralln>1, by v, =In (UF“] .

a- Prove that (v, ) is an arithmetic sequence whose common difference d = —In2
and determine its first term.

b- Expressv, in terms of n, then verify that u :%.

V- (13 points)

In the given figure:

e Aand F are two fixed points with AF= 4.
(d) is the line perpendicular to (AF) at A,
N is a variable point on (d),
(NS) is the line parallel to (AF), Fl ~+"
NFS is right triangle at F, '
M is the midpoint of [NS].

(d)

A-
1) a- As N varies on (d) , prove that M moves on a parabola (P) with focus F and directrix (d).

b- Determine the vertex V of (P).

2) (A)isthe parallel through F to (d) . E is a point on (A) so that FE = 4.
a- Show that E is on (P).

b- Prove that (EA) is tangent to (P).
B-
The plane is referred to the direct orthonormal system (V;T,]) with i = %V—A

1)a-Verify that y* =-8x is an equation of (P) .
b- Draw (P).

2) T is a point with affix z and L is a pointwith affix z' such that :z'= 3z =
Let z= x+iy and z' = x'+iy'. (X, Yy, x"and y' are real numbers)

a- Express x' and y' in terms of x and y.
b- As T varies on the circle with center O and radius 1, prove that L moves on an ellipse
(E) having A and F as two of its vertices.



V- ( 3 points)

In the figure below, OABC is a direct square so that:

OA =2, and(OA;OC) :g [2n].

F

Let E be the symmetric of O with respect to A , F the symmetric of O
with respect to Cand L the midpoint of segment [BC].

S is the similitude that maps O onto E and C onto O.

1) Calculate the ratio k and an angle o of S.

2) a- Determine the image of line (BC) under S .

b- Prove that the image of the line (OB) under S is the line (EF).

c- Determine S(B), then S(L).

3) The complex plane is referred to a direct orthonormal system (O%ﬁ%ﬁj

a- Write the complex form of S.
b- Deduce the affix of the center | of S.

c- Prove that 1 is the intersection point of (OL) and (EC).



VI- (7 points)

A-

Consider the differential equation (E): y" —4y' + 4y =4 x — 4.
Lety=z+X.

1)  Write the differential equation (E') satisfied by z and solve (E').

2) Determine the particular solution of (E) whose representative curve has at the

pointwith abscissa 0 a tangent with equation y =x—1.

B-
Consider the function f defined on [] by f(x)=(2x—1)e*™ +x and denote by (C) its representative
curve in an orthonormal system (O;T,]) .

(d)isthe line with equation y=x .

1) a) Determine lim f(x) and lim fe) .

X—>+00 X
b) Study, according to the values of x, the relative positions of (C) and (d).
c) Show that (d) is an asymptote to (C)as x tends to—.

2) a) Show that (C) has an inflection point whose coordinates are to be determined.

b) Set up the table of variations of f' and deduce that f is strictly increasing on L] |

3) (C) intersectsthe x-axis at a point with abscissa k.

a) Verifythat 0.4<k<0.5.
b) Plot(C)identifying its point of intersection with the y-axis.

4) Find, over [ , an antiderivative F of f.

5) fhas an inverse functiongon [J . Denote by(G)the representative curve ofg.
a) Write an equation of (D), the tangentto (G)at the point with abscissa—1.
b) Prove that(G) has an inflection pointS whose coordinates are to be determined.

c) Draw(G)in the same system as(C).

0
d) Let E :J.g(x)dx . Express E in terms of k.
-1
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Q1 Answers M
e Let A(0;-1; 2) be a point on (d) and let M(x; y; z) be a variable point in (P),
then:
1 AM.(IAxV,) = 0 gives x-y-z+1=0. 1
OR (d) lies in (P) since 2m-(m-1)-(m+2)+1=0 and 1(2,1,2) is in (P) since 2-1-
2+1=0
E(2m,m-1,m+2) € (d)
, IE(2m-2,m-2,m) and V(4(2,11) .
IEV@ =4m—-4+m—-2+m=0 m=1 So,E(2,0,3)
3a | Radius of the circle is IE = \/E , IF:\/1+O+1:\/§ 1
X=-1+1
3b Vi=IFA N— —i—2j+k therefore (A):{y=—2t+1 1
z=1+1
Q2 Answers
The values of X are: 3+1=4, 3-2=1, -1+1=0and -1-2 = -3.
! P(X=0)=P(W,;R )—ﬂ 3_2
6 5 5
A 4 2 4 2 2 2
P(X=-3)= P@QW)= —=x—=—; P(X=1D)=P(R ;W) =—x—=—;
2()()6><515()( )6515
2 3 1
P(X=4)=P(R;R)==x==—.
(X=4)=P(R;R) ey
L pomw) = CiCs C3 3 and P(DAW) = P(D/W) .P(W)= 34_2
5 56 5
6
B 1
0= P 1w)+ 2ppIRy-4 3.2 C:Cl_26
2 6 6 65 6 C 45
6
3 P(W/B == P(WmD) P(W)—-P(w D) :E
P(D) 1-P(D) 19




Q3 Answers
la | u, 1 >0; Suppose u, >0,then u,,, =n—+1un > 0.
2 2n
1-n . :
b | Upa=Uy ===y < 0; hence (U, ) is decreasing.
(un) is decreasing and has a lower bound 0 then it is convergent.
u 1 n+1 1 u
V,,,=In| =L 1=1n X u, |=Inf =x—"|=v, —In2.
2a n+1 n+1l 2n 2 n
(vn)is an arithmetic sequence with first term vi;=—In2 and d = — In2.
V, =V, F(N—-Ijd=-ninz.
u u n n n
2b In(—”j:—nln2<:>—”:e‘”'“2®un: = —=—
n n e (eln2)" 2
Q4 Answers M
Ala | MF=% SN =MN =d (M — (d)) hence M moves on (P). 1
Alb | V is the midpoint of [FA]. 0.5
A2a | EF=4 equals distance from E to (d). Thus E is on (P). 0.5
AZb E' is the orthogonal p[rojection of E on (d). (EE") perpendicular to (d). (EA) is the 1
bisector of FEE’. Therefore (EA) is tangent to (P).
Bla | P =4 =FA. Therefore, y* =—8X (P) 0.5
.
5 0
Blb 5 B 0.5

[F:)




X' +1y' =3x+ 3y — X +1iy

B2a {x’ = 2X 1
y'=4y
12 y!2
x> +y* =1 then t 16 =1 is the equation of (E)
B2b . 15
with a =4 and b = 2. Therefore A(2,0) and F(—2,0)
are 2 vertices of (E).
Q5 Answers M
1 :%:ﬂzz,a:(@;@)zz(modh). 1
CoO 2 2
22 S(C) = O then S(BQC)) is the line passing in O and perpendicular to (BC) 05
thusS((BC))= OC. '
%b S((OB)) is the line passing in E and perpendicular to (OB) thusitis (EB). 1
But E, B and F are collinearsoitis (EF).
) S(B) =S((OB) ~(BC)) = (EF) n(OC)=F .
© I Listhe midpoint of [BC] so S(L)=C since C is the midpoint of [OF]
3a | z'=2iz+b but S(C) is O thus b=4. Thereforez'=2iz +4. 1
4 4 .
3b z,:—_=—+§| 0.5
1-21 5 5
4 q 4 ic the i ion of
3¢ | Zz __gZE—C and zZ; _EZO—L , 50 | is the intersection of (EC) and (OL). 1
Q6 Answers M
A 1 | 2'-47'+42=0 ; z=(ax+b)e* 1
2 | y(0O)=—1land y'(0)=1; a=—2etb=1; f(x)=x+(2x-1)e* 15
la | limf(x)=+40 and lim m:+oo 1
X—>+00 X—=>+0 X
f(x)—x=(2x-1)e*; if x< L then (C) is below (d);
B | 1p . 2 . 1
if x> > then (C) is above (d);if x = > (d) intersects (C).
1c | lim f(x)—x = lim (2x-1)e* =0.So :y = x is an oblique asymptote at —o | 0.5




f"(x) =4(2x+1)e” ) I —

2 o 7> S 1
Thus| (—E;—ﬂj is a point of inflection.
2 2e
X — 00 -12 +DD
£(x)
b £(x) e &2 T 1
e
, e—2 . . . .
f'(x)> — > 0 so fis strictly increasing over [] .
3a | Commef(0,4).f(0,5)<0donc0,4<x<0,5. 0.5
l A
24 l /
/
u'l ©) /
3b 1.5
X 2Xx

4 F(X)=7+e (X—l)+ 1

5a | (D):y=x+1 1

5b | By symmetrywith respect to y=x, H (—% ——) point of inflection of (G) 0.5
5¢c (GO |ssymmetr|c of (C) with respect to y=x.See figure 1

k2

5d 1.5

E- J-g(x)dx ! f(dx = —F(k) + F(0) == ~(k-1)e™ +1.
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