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I - (2 points)

In the following table, only one among the answers proposed to each question is correct. Write down the

number of each question and give, with justification, the answer that corresponds to it.

Answers
Questions
Ne a b c d
in . _
. Ifz=re 6 (r>0)and z'=2z(z- z) 2 2 2n _2n
r’e 3 r’e 3 re3 re 3
then the exponential form of z'is :
If f is the function defined over R by
2 [f(x) = xe*, then the n" derivative of f | (Xx+2n-1)e* | (x+n+1)e* | (x-n)e" (x+n)e”
IS :
If g(x) =arcsin(2x* —1), then the
3 {—gﬂ [-1;1] [0; 1] [1;+ o]
domain of definition of g is:
n is a strictly positive integer.
L enx n 1 n
4 |IFU, = | ——dx, € - ne" -1 e"-1 £
0 & +1 n n
then U ,+U, =




Il - (2 points)

The space is referred to a direct orthonormal system (O ;i ,j , K ).

Consider the points A(3;1;1),B(2;0;3)andC(1;2;2).

1) Write an equation of the plane (P)determined by the pointsA, BandC.

2) a- Show that triangle ABC is equilateral.

b- G (2;1; 2)is the center of the circle (y) circumscribed about triangle ABC.
Determine a system of parametric equations of the tangent (T) at A to (y).

2) a- Calculate the area of triangle ABC.

b- Consider the point M(1;7; o) . In the case where the volume of the tetrahedron ABCM
is equal to 3, calculate .
I11- (3 points)

In a given population, 15% of the individuals have a disease D5.
Out of the individuals having disease D,, 20% have another disease Dy,
Out of the individuals not having disease D,, 90% don’t have disease Dy,
An individual is randomly chosen from this population. Consider the following events:
A: «The chosen individual has disease D,»
B: «The chosen individual has disease Dp»
1) Calculate the probability P(A " B) and prove that P(B) = 0.115.
2) An individual of the population declares that he doesn’t have disease Dy, calculate the
probability that he has disease D, .
3) An individual is randomly chosen from this population . Denote by X the random variable equal
to the number of diseases, mentioned before, and this person may have.
Determine the probability distribution of X.
4) In this question, suppose that this population counts 200 individuals. A group of 4 individuals is

randomly chosen from this population. Calculate the probability that at most 2 individuals among
the chosen 4 have the disease D,.



IV- (3 points)
i

In the plane referred to an orthonormal system (O ; T) consider the parabola (P) with vertex
V(-2 ; 0) and focus F(—%;Oj .
1) a- Prove that y2 = X+ 2 is an equation of (P).
b- Draw (P).
2) a- E(2; 2) isapointon (P).Write an equation of (T), the tangent to (P) at E.
b- Denote by (D) the region bounded by the axis of abscissas , the parabola (P) and the line (T).
Show that the area of (D) is less than 8.
3) (L) is the line with equation y = mx where m is a non-zero real number. (L) intersects (P) in two
points A and B. Show that the midpoint | of [AB] moves on a parabola (P’) whose focus and
directrix are to be determined.
V- (3 points)
Consider a direct equilateral triangle ABC with center G. Let O be the midpoint of [BC] and F
that of [AC].
Let S be the direct plane similitude that transforms A onto B and G onto C. A
g-a-Determine the ratio and an angle of S.

b-Prove that F is the center of S ..

2) a-Determine the line (d) , image of (AB) under S. Ge

b-Construct the point D image of B under S.

B- The complex plane is referred to a direct orthonormal system
(OJCJ such that: z, =i+/3 and z¢ =1.
a- Find the complex form of S.
b- Determine the nature and characteristic elements of SoS.
c- Express FD in terms of FA.
4) Denote by (E) the ellipse with center O and vertices B,C and G. (E') is the image of (E) under S.
a- Determine the center and the focal axis of the ellipse (E").
b- Calculate the area of the region bounded by (E’) .

3



VI- (7 points)
A- Consider the differential equation (E) : y+xy'=¢e* (x#0).
Let z = xy.
1) Form the differential equation (E") satisfied by z.

2) Solve the equation (E') and deduce the general solution of (E).
3) Determine the particular solution of (E) whose representative curve in an orthonormal

system has at the point with abscissa 1 a tangent parallel to the line with equation y = x.

B- Let h be the function defined over ]0;+ o[ by h(x) = © _1.

Denote by (C) the representative curve of h in an orthonormal system (O ; i, ?).
1) a- Verify that h'(x) = (X_])'(#.
b- Let g be the function defined over ]0;+oo[ by g(x) =(x —1)e*.
Set up the table of variations of g and deduce that h'(x) > 0.
2) a- Calculate legg h(x), leer h(x) and Xlirpw@.
b- Set up the table of variations of h .
3) a- Write an equation of (A), the tangent to (C) at the point with abscissa 1.
b- Draw (A) and (C).
4) a- Show that h has an inverse function h™ whose domain of definition is to be determined.

b- Calculate (h™1)'(e-1).
C- Consider the function f defined over ]0 ; + o[ by f(x)=h(x)+Inx and denote by (I") its
representative curve in the same system as (C).

1) a- Calculate Iingf(x) and lim f(x).

b- Set up the table of variations of the function f .
2) a- Prove that the equation f(x) =0 has a unique solution o and that 0.3<a <0.4.
b- Compare h(a) and h(1) . Deduce that /ha >1-¢ .
3) a- Discuss, according to the values of x, the relative positions of (C) and (I" ).
b- Draw (I") .
4) Alis apointon (C) and B is a point on(I") such that A and B have the same abscissa x .
m is any real number such that m > 0. If AB = m, prove that there exist two values of x whose
product is independent of m .

5) For 0 <t <1, calculate the area S(t) of the region bounded by (C), (I") and the two lines with

equations x =t and x =e .Calculate lim S(t) .
t—0
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[ Solution Grade
5n 5n 4+ 81 _i27n
1 z—re6(2||m(z))-r el62 _pgs =g a 1
2 [ f(x)=xe*;f'(x)=(x+1)e"and f"(x) = (x + 2)e* d 1
3 |gisdefinedfor —1<2x°-1<1;0<x*<1;-1<x<1 b 1
1 ! n_
4 Un+l+Un:.[e”de=i[e“x} _e- a 1
0 n 0 n
1 Solution Grade
x-3 y-1 z-1
1 | Anequation of (P) is given by |-1 -1 2|=0;(P):x+y+z-5=0. 0.5
-2 1 1
2a | AB=BC=CA=+6 . ABC is equilateral. 0.5
V is a directing vector of (T).
(T) lies completely in (P) and (T) is perpendicular to (GA) ;
ik
2b | 5. . R S ey P 1.5
Vis collinear to vector Np AGA . Np AGA=[1 0 -1=i-2j+k
1 1 1
(M:x=t+3, y=-2t+1,z=t+1 with t being a real parameter.
AABC—_”AB/\AC”— —\/9 9+ —i
3a | OR 0.5
AABC—%ABXAstmA > = 6 x+/6 x i_%
|1+ 7+ -5 _ |o+3|
dM——(P)) = =
( RN S| 3
3b 1
Volume = g" d(M——> (P)) X Ansc _|°‘;3|
|la+3|=6fora+3=60ra+3=-6;a=30ra=-9.




Solution

Grade

0.2 IA
0.15 A
0.8 =

B/A

0.85 0.10 B/A
A <
0.90

B/A

P(ANB) = P(A) x P(B/A) = 0.15 x 0.2 = 0.03.
P(B) = P(AnB) + (AN B) =0.03 +P(A) x P(B/A) = 0.03 + 0.85x0.1 = 0.115

P(ANB) P(A)P(BI/A) 012 120 24 8
P(B) 1-p(B) 0.885 885 177 59

P(A/B)=

The possible values of x are : 0;1;2
P(X=0)=P(AnB)=P(A)xP(B/A)=0.85x0.90=0.765
P(X=1)=P(AnB)+P(AnB)=0.15x0.8+0.85x0.1=0.12+0.085 = 0.205
P(X=2)=P(AnB)=0.03

Xi 0 1 2
Pi 0.765 0.205 0.030

4a

0 4 1 3 2 2
P(at most 2) = P(0) + P(1) + P(2) = =X Curo * Cao XCrro + Cg XCis _ 5 gg
C;OO




v Solution Grade
SH=-SF ;xy = —% : the directrix (d) has an equation x + %: 0
1-a | M(x;y) isapoint of (P) if and only if dM——F) =d(M——(d)) ; (x + %)Z =
(X + %)2 +y’Hence, y* = X + 2.
1-b & \ 0.5
, , _ 1 1
2y =1y == (Ve)' =7
2-a y 1
(T)1y-2= 2 (x-2)1y=2+"
' 4 402
2-b T intersects the axis of abscissas at the point K(-6 ; 0). 15
Area of (D) < Area of (triangle EKP) with P = proj(E/x’x) ; Thus, Area (D) < 8. '
y=mx
Xa and xg are the roots of the equation : m>*-x—-2=0
1 1
3 | Xi=%(Xa+Xg)= 5 and y, = mx, ; (yi)® = m*x))* ; (1)° =5 X 2

m2

| moves on the parabola (P') of equation y? = % X .F'(% :0) and (d"): x:%1




\Y Solution Grade
5C__BC __BC__ 5, (AG:BC)=Z(2r).
Ala | AG 2,4 2,0 V3 2 0.5
3 3

S(G) = C and S(A) = B, then(QG;C) =%(2n), (QA0B) = g(Zn) So, Q isthe

A-1-b | point of intersection, other than O, of the two circles with diameters [AB] and [GC] 1
respectively since (&ﬁ) = —g(zn) , hence it is the point F.

A-2-a | S(A) =B, (d) = S(AB) passing through B and perpendicular to (AB). 0.5
S(B) =D and S(A) = B ; then (BD) is perpendicular to (AB).

A-2-b | S(F)=Fand S(B) =D ; then (FD) is perpendicular to (FB) = (AC). 1
F is the point of intersection of (d) and (AC).

B |B(-1);A(i3)

Sis of the form z' = +/3iz + b but S(A) =B ;-1=+/3i(i+/3) +b

B-1-a | SO b=2 0.5
7= f3iz+2

. . . T T

B1b S o S is the similtude of center F, ratio 3 and angle E+ 57 T 05
Thus, S 0 S is the negative dilation of center F and ratio — 3.

B-1-c | SoS(A)=S(B)=D then, FD =-3FA 0.5
S(O)=0".20=0;thenzg =2

B-2-a | Focal axis of (E) is (BC). 1
Focal axis of (E") is the perpendicular to (BC) through O'.
Agy=mnab;a=0B=0C=1andb=0G = ﬁ

B-2-b 3 0.5

A(E): TE@ and A(E') = kzx A(E): TE\/E.




VI Solution Grade
Al | z2'=¢* 0.5
A2 The general solution of (E')is z=e*+C ; Ce IR.
X
The general solution of (E)is y= e +C . 0.5
X
X — f—
y'(l):l . y':e y ,1= M.Then, C:-l
A3 X 1
y 0.5
A particular solution of (E) is y = € -
Xy _ (aX _ X _
B1a h'(x):e X (2e 1): e”(x 21)+1 05
X X
g(x) = (x —1)e* .
Blb | Jim g(x)=0; lim g(x)=+ow x_ 10 e
X——00 X—>+00 ! I
ON 1
. X +
g'(x)=xe” .
9(x) / too
Forall x=0, g(x)>-1.s0 (x-1)e*+1>0. Thus h’(x)>0
B2a ] ] . 1
. limh(x)=1 and lim h(x)=+o. lim m:+oo
x—0 X—>+0 X—+0 X
Forall x =0, g(x)>-1. Therefore, (x—1)e* +1>0
B2b x 0 +°
h'(x) +
hoy |, 7 0.5
B3a | y-(e-1) =1(x-1) : y=x+e-2 0.5
(C) admits at + oo
an asymptotic direction
parallel to y'y.
B3b 5
|'I ! g
er)
“ 05
h is continuous and strictly increasing over ]0 ; +oo[ ;then hhas an inverse function 05
B4a .

h™ defined over J1; +oo[ .




(Y (e-1) = () (hD)= = =1.

B4b h'(l) - 0.5
lim f(x)=—c and lim f(X)=+© 05
Cla | x>0 X—>+00 .
For x €]0; + o, f'(x):h'(x)+£> 0.
X
X 0 + O
0.5
C1b f1x) +
f(x P
=00
f is continuous and strictly increasing over ]0 ; +oo[ from —oo to 4.
c2a thus, the equation f(x) =0 has a unique solution « . 1
Moreover, f(0.3)x f(0.4) ~ —0.038x0.313<0 ,then 0.3<a<0.4
a —
h is strictly increasing over J0 ;+oo[and « <1 then h(a) < h() ; e -1 <e-1;
C2b e% _1 1
but =—Ina ; therefore Ina>1-e .
o
f(x)-h(x)=/nx .
If 0<x<1 ,Inx<0 then (I") is below(C). 1
c3a | 1Fx>1, Inx>0 then (I') is above (C).
(C)and (I')intersectat (1;e-1)
lim e = +o0 ; (I') has an asymptotic direction prallel to y’y at + 0.
X—>40 X
lim f(x)=—c ; y'y isanasymptoteto (I'). 0.5
C3b +
X—0
Drawn in 3b
AB=|f(x)-g(X)|=|nx|;
C4a | AB=m isequivalentto [Inx|=m ; Inx=m or Inx=-m. 1
thus x—=e™or x=e M. eMxe " =1
1 e
S(t):—J'Inxdx + jlnxdx :—[xlnx—x]%+ [xlnx—x]le =tInt—t+2 square units.
t 1 15
S lims) =2 .

t—0
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