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I — (2 points)

In the table below, only one among 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 d
1 z=-+/3-1. m T n 51
An argument of Z is : 6 6 6 6
12
iX
2 ed| = 1 -1 e3 3
3 cl - C§ = 1 C3 cd 0
h is a function defined on IR
by h(x)= ;
4 y hx) 4+x2 arctang In(4 + x2) %arctang 2arctan x
A primitive H of h is given
by H(x) =
. In(e* +1
5 lim Q = 1 0 e + 00
X— +00 X
If the affixes of points A, B ) )
6 Zp-2p midpoint of midpoint of | form aright | belong to the
A 20 2, then [AB] [AC] triangle same circle
A —




11-(3 points)

In the space referred to a direct orthonormal system(o;_i),_j),ﬁ) , consider the lines (d;) and (d,)
X=m X =—t+1

defined by:  (dy):{y=m-1 and (dy): {y =t (m and t are real numbers).
z=1 z=-2t+4

1) Prove that (d,) and (d,) are orthogonal and skew.
%
2) Verify that the vector n (-1; 1;1) is orthogonal to (d;) and (d,).
_)
3) Prove that an equation of the plane (P) containing (d,) and parallelto nisx-y+2z-3=0.

4) The line (d,) cuts the plane (P) at B. Determine the coordinates of B.

5) Prove that the line (D), passing through B and having n as a direction vector, cuts the line (d,)
atthe point A(1;0;1).

6) Let (Q) be the plane containing (d;) and perpendicular to plane (P), and let M be a variable
point on (d,).
Prove that the distance from M to (Q) is equal to AB.

I11- (3 points)
Consider, in an oriented plane, a direct rectangle AEFD D C F

such that: (AE,AD) =g (2n), AE=2y2 and AD=2.

Designate by B and C the midpoints of [AE] and [FD] respectively.
Let S be the direct plane similitude that transforms A onto C
and E onto B.

1) a- Determine the ratio k and an angle o of S.
b- Show that S(F) = E and deduce S(D).

2) Let W be the center of S and let h be the transformation defined by h=S o S.
a- Determine the nature and the characteristic elements of h.
b- Find h(D) and h(F) and construct the point W.

3) Designate by I the mid point of [BE].
a- Prove that W, C and | are collinear.
— —
b- Express WC in terms of WI.
4) The complex plane is referred to the orthonormal system (A;H,U) where zg =+/2 and zp = 2i.

a- Find the complex form of S.
b- Determine the affix of W.



IV— (2 points)
Mr. Khalil has three sons: Sami, Farid and Zahi, all are married and have children.
The children in these three families are distributed as shown in the table below:

Sami’s Family Farid’s Family Zahi’s Family
Girls 2 1 3
Boys 2 3 1

The grandfather Khalil wants to choose randomly one child from each family to accompany him to
their village.

1) What is the probability that he chooses three girls?

2) Consider the following events:
G: «The child chosen from Sami’s family is a girl ».
B: «The child chosen from Sami’s family is a boy ».
A: «The three chosen children are two girls and one boy ».

a- Prove that the probability p (A/G) is equal to g.
b- Calculate p (A/B) and p (A).

3) Let X be the random variable that is equal to the number of girls chosen by the grandfather.
Determine the probability distribution of X.

V—(3 points)
—_— —
In the plane referred to an orthonormal system (O; i, j ), consider the points A(5;0), F(3;0)
and the line (8) of equation x = % :

Let (E) be the ellipse with focus F, directrix (3), eccentricity e and having A as a principal vertex.

1) a- Verify that e = g

b- Verify that the point A'(-5; 0) is the other principal vertex of (E) and deduce the center of (E).

c- Write an equation of (E) and draw (E).
d- Calculate the area of the region bounded by the ellipse (E) and its auxiliary (principal) circle.

2) Let G and G' be the points on (E) with abscissa 3.

a- Write an equation of the tangent (D) to (E) at G, and an equation of the tangent (D)
to(E)atG'.

b- Verify that the lines (D), (D) and () intersect at the same point H on the axis of abscissas.

A
c- Show that tan FHG =e.



VI-(7points)
A- Consider the function f defined on IR by f (x) =x +xe™ and let (C) be its representative

- —

curve in orthonormal system (O; i, j) (unit: 2cm.)
1) a- Calculate lim f(x) and show that the line (d) of equation y = x is an asymptote to (C).

X—+00
b- Calculate lim f(x) and Ilim m
X—>—00 X—>-w X

2) a- Calculate f'(x) and f"(x).
b- Set up the table of variations of f' and deduce that f'(x) > 0.

c- Show that the curve (C) has a point of inflection whose coordinates are to be determined.
d- Set up the table of variations of f.

3) Determine the coordinates of a point A on the curve (C) at which the tangent (T) is parallel to
the line (d) of equation y = x.

4) Show that the equation f(x)=1 has a unique root a and verify that 0.65 <o <0.66 .
5) Draw (d), (T) and (C).

6) Calculate, in cm?, the area of the region bounded by the curve (C), the asymptote (d) and the
two lines of equations x =0 and x = 1.

7) Designate by g the inverse function of f, and by (G) the representative curve of g in the
— —
system (O; i, j).
Specify the asymptote and the asymptotic direction of (G), and draw (G).

B- Let f,, be the function defined on IR by f, (X) =x+x"e™ (n is a non-zero natural integer)
1

and consider the sequence (U,,) defined by : U, = I[fn (x) — x Jdx.

0
1) Determine the value of U, .

2) Show that 0 < x'e”<1 on [0; 1], and deduce that the sequence (U,) is bounded.

3) Prove that the sequence (Up) is decreasing. Is the sequence (Up) convergent? Justify.
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.51
1 |z2=- 3+i=2(—£+1i)=2e6. —d
2 2
. 12
2 [e"‘} =e®W=_1 b
3 | C8_Ci=Cl+CE-Cl=CS. —b
1
dx 1 ‘de 1 X
j4+x2:§ ——§——=—ammm—+c
1+ (%) 4
2
4 1 X e
% OR : Among the given answers, the function X ——> > arctanEis the
only one whose derivative is -
4+X
5 | gim MY iy &y —a
X—>+0 X x—>+0 g% 41
Z _Z g -
6 | 28 =2: BA =2CA ; Cisthe mid point of [AB]. —a
Zp—Z¢
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V1.V2==-1+1=0,s0 (d,) is orthogonal to (d,).
m=-t+1 m=1
L | d)n(@d,): {m-1=t ; t=0 and since (d,) is not parallel to (d,), 1
1=-2t+4 1=0+4imp.
thus(d,) and (d,) are skew.
2 | n.Vi= -1+1=0 ;n.V, =1+1-2=0. &
(d,) <(P) sincem-m+1+2-3=0; Np L n since Np.n=-1-1+2=0,
3 X y+1 z- 1
®OR:I1(0;-1;1)e(d,); IM.(nAV1)=|-1 1 1 |=0;x-y+2z2-3=0
1 1 0
4 (d,)n(P)={B};-t+1-t-4t+8-3=0;-6t=—6;t=1, consequently B (0;1; 2) 1
n andV: are not parallel thus (D) is not confounded with (d,) .
5 X=-1 1
(D)sy=A+1 ; A(1;0;1)e(D) for A =-1and A(1;0;1)e(d,) for m=1.
Z=A+2
X y+1 z-
6 Q) : IM.(ViANp)=0; |1 1 0 [=0; 2x=-2(y+1)+(z-1)(-2)=0; 1%
1 -1 2

X-y-1-2z+1=0; (Q): x-y-z=0.




|-t+1-t+2t-4
V3

% OR: (P) L (AB) and (d,)_L (AB)then (d,)// (P) and all the pointson(d,) have

the same distance from (P) ; so d(B ; (Q)) = BAsince (BA) L (Q).

M(—t+1;t;-2t+4); dM;(Q)) = ICY AB(=1:1 1) : AB = /3.
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S:A——>Cand SE—— B
- — Y.
1-a _BC_ 2 _1 42 a:(AE,CB):—— i
AE 22 2
SE) =B : §=£and (EF BE) ~ T Thus S(F)=E
EF 2
b |lA—>C thus S(D) is the 4th vertex of the direct rectangle with vertices C, B, E. because 1
E—— B AEFD is a direct rectangle, so S(D) = F.
F— E
h =SoS isa similitude with center W, angle — = and ratio % consequently it is the
2-a 1 Y2
homothecy h(W, — Ej
2-b | h(D)=S0S(D)=S(F)=E and h(F) = SoS(F) = S(E) = B. Then {W} =(ED) n (BF). 1
3-a | C midpoint of [DF] then h(C) is midpoint of [BE], thus h(C) =1 and W, I, C are collinear. 1
3b | WI=-~WC , WC =-2Wi. 7
2 - J2 4b
"= —e 22z2+b; Z=-"—iz+D. i
cT 2 ZW=‘/§+2'=4\/§+Ei
g |SB=Cize =b=42 +2i ; 1+\/2§' 33
z'=—£i.z+ 2 + 2i 1 o
2
QIv MATH GS \ FIRST SESSION 2007 M
1 P(3g|rls)_—><1 E 6 _3 1
4" 4 64 32
AJG isthe event. A girl from Farid’s family with a boy from Zahi’s family or a boy from Farid’s
family and a girl from that of Zahi.
2a Yo
p(A/G) - 11, 3,310 5
4 4 4 4 16 8
AJB is the event: A girl from Farid’s family and a girl from Zahi’s.
P(A/B) = Ex% :% and
2b | p(A)=P(ANG)+P(An B)=P(G) x P(A/G) +P(B)xP(A/B) 1
15,13 10 3 13
2°8 2716 32 32 32
Xi 0 1 2 3
3 3 13 pi 3] 13| 13 3 1%
P(X=3)=§ , P(X=Z)=§ - 32| 32| 32| 32




P(X = 0)=ixxto3 px o1 S 8,318
2 4 4 32 32 32 32) 32
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_AF_ 2 3
la AH 25 . 5 Yo
5
ﬁ— S+3 —§ ; and A’ belongs to focal axis(AF) ,then A’ is a principal vertex of (E).
1b H 25 ¢ Yy
3
The center is O the midpoint of [AA'].
a=5c=3, 4y
b’=a’-c*=25-9 ™
= 16, G
thus the equation of :
le | (®)is :
2 2 |
X—er—=1. 1% . > X
25 16 A 0 = A H
A = na’ - nab i
=25 11— 20 1 = 51 u? .
1d G
! S
2
For x=3; y—=1—i=E ; y=E or y=—E ; G 3;E and G' 3—E
16 25 25 5 5 5 5)
16y
2a = 1
(D): Xq 2X y°2y 1 gives X,5° =1 XY, y——§x+5
a b 25 16 25 5 5
(D'): y= gx —5 by symmetry wrt the axis of abscissas.
b | X5 5 x=2 ang y=0 then (D)n(D')={H} ;H= 2 1
5} 5 3 3
e | tan FAG = FG _ 16/5 16 3 _3_ ”
FH 25/3-3 5 16 5
Q.6 MATH GS \ FIRST SESSION 2007 M
lim f(x)_llm(x+xe N=+0+0=+o
A-la | 7 _ 1
lim (f(x) —x) = lim (xe X) =0 and so (d) is asymptote to (C).
1.b Iirp f(x):lirp (X+xe*)=—w—00=—0w ; Iirpﬂ I|m l+e™ =+ 1
f'x)=1+e* —-xe " =1+(1-x)e”*
2.a 1

f"x)=-e* -@L-x)e*=e*(-1-1+x)=(x—-2)e”*




X |— o0 2

f"(x) - 0 + f'(x)zl—iz,thus f'(x) >0.
e
2.b f'(X) | +o0 1 1
e
f ”(x) vanishes for x = 2 and changing signs, so (C) has a point of inflection
2. |(2, 2 + %J !
e
X 3
—® + o frx)=1; 1-x)e*=0; x=1;
2.d
f (x) [ o 1
— 0
1
4 f is continuous and strictly increasing from - oo to + o, so f(x) =1 hasa unique root o . 1
f(0.65)=0.98 <1and f(0.66) =1.,0011>1 thus 0.65<a <0.66.
by
1 1
J'xe‘X ax= - [(x +1)e™ ]O =
0
eto1]=1-2,
e
2
A=4(1--).
( o ) X
5 8 1
= 4--=1.057cm?’.
e
1%
7 The asymptote of (G) is the line of equation y = x ; the asymptotic direction of (G) 1
is the axis of abscissas.
B.1 U, = _E Y
e
0<x<1; 0<x"<1;-1<-x<0;e'<e*<lthus0<x"e™<1
1 1
2 OSIX”e’desj.l.dx ; 0<U, <1,s0 (U,)is bounded. 1
0 0
1 1
u.,-U,= I(x”*le’X —x"e™).dx =J'x”e’X (x—=1)dx ;butx—-1<0o0n][0; 1] then
3 0 0 1

x"e*(x-1)<0on[0;1]and U

n+l

— U, <0 consequently (U, ) is decreasing.

(U,) is decreasing and has a lower bound 0, so it converges to a limit ¢
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