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I- (4 points)

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

. Answers
0
N Questions 3 b S g
T .
If 5 is an argument of z, n T 5 5
1 i ) 6 Y )
then an argument of _'—2 is : 6 6 6 6
Z
i
2 |If z=—+/3+e6 ,then the 57, r o s,
exponential form of z is: e 6 e 6 J3e 6 e 6
If zand Z are two complex
g | numbers such that |z|=2 1 1 3 5
2 2 2
andz'=z—% ,then |Z'|=
Z
If z is a complex number with 53
4 |z|=\/§,then |Z+iZ|= 22 2 J2 —
I1- (4 points)
- > >

In the space referred to an orthonormal system(O; i, j, k), consider the points:

A0;1;-2), B(2;1;0), C(3;0;-3)and H(2;2; —2).

1) Show that x —2y —z =0 is an equation of the plane (P) determined by the points H, A and B

and verify that the point C does not belong to this plane.

2) a- Show that triangle HAB is isosceles of vertex H.
b- Show that (CH) is perpendicular to (P).

c- Prove that CA = CB and determine a system of parametric equations of the interior

bisector (5) of angle ACB.

3) Let T be the orthogonal projection of Hon plane (ABC).
Prove that T belongs to ().




I11- (4 points)

In order to prevent a certain disease, we vaccinated 40% of persons of a population.
Then we noticed that 85% of the vaccinated persons were not affected by the disease and
that 75% of the persons who were not vaccinated are affected by the disease.

A person is chosen randomly from this population.

Consider the following events:
D : « the chosen person is affected by the disease».
V : « the chosen person is vaccinated ».

1) a- Verify that the probability of the event DNV is equal to %
b- What is the probability that the chosen person is affected by the disease and is not vaccinated?
c- Deduce the probability P(D).

2) The chosen person is not affected by the disease.
Calculate the probability that he/she is vaccinated.

3) In this part, suppose that this population is formed of 300 persons.

We choose randomly 3 persons from this population.
What is the probability that at least one, among the 3 chosen persons, is vaccinated?

IV- (8 points)
Let f be the function defined over ]1; +o [ by f(x)= X—% and designate by (C) its
xInx

- -
representative curve in an orthonormal system (O; i, ] ).

1) Calculate Iimlf(x)and deduce an asymptote to (C).
X—>

2) Calculate  lim f(x). Prove that the straight line (d) of equation y = x is an asymptote to (C)

X—>+©

and study the position of (C) and (d).

3) Calculate f'(x) and show that fis strictly increasing.
Set up the table of variations of f.

4) Show that the equation f(X) = 0 has a unique root « and verify that 1.5 <a <1.6.

5) Draw (d) and (C).

6) a- Calculate the area A(t) of the region limited by the curve (C) , the straight line (d) and the two
straight lines of equations x =eand x =t where t>e.
b- Show that for all t>e, we have A()< t.
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Ql Answer Mark
1 arg(%j = arg(i) — 2arg(2) [2n]==+ z(ﬁj 2n]=>" [2x]  d 1
Z 2 6 6
51
2 zZ=- 3+ﬁ llz—ﬁ+1i—e(€j a 1
2 2
7zz-1 |Z|2 1 3 3
3 E iy i ~s0z|==== c 1
z z z 2| 2
4 | [z+iz =[z0+i) = [z|x[1+i|=V2x2 =2 b 1
Qll | Answer Mark
Xa— 2Ya—27a=0-2+42=0; Xg— 2yg—23-2-2-0=0;
1| X 2Yy—Z4=2-4+2=0 ,then X — 2y —z = 0 is an equation of the plane (P) determined 1
by A, Band H.
Xc— 2Yc— 2c= 3-0+3 =0 ,then C does not belong to (P).
- -
28 | HA(=2;-1;0); HB(0;~1;2) then HA = HB = /5. 0.5
- -
2b HC(1;-2;-1)= N(p) then (CH) is perpendicular to (P). 0.5
Triangles AHC and BHC are congruent so CA = CB and triangle ABC is isosceles of
vertex C (or CA=CB= J11 ) hence, the bisector of angle ACB s the median relative to
oc | the side [AB]. 1
%
I(1;1;-1)is the midpoint of [AB]; Cl(-2;1;2)is a direction vector of (5)and Ce(d) .
Thus, a system of parametric equations of (8)is: x=-2m+3 ;y=m and z=2m - 3.
(CH) is perpendicular to plane (P) then (CH) is orthogonal to the straight line (AB) in (P) ;
the straight line (AB) being orthogonal to (CI) and (CH) , then (AB) is perpendicular to
plane (CHI) , consequently planes (ABC) and (CHI) are perpendicular , Therefore T the
foot of the perpendicular through H to plane (ABC) belongs to the straight line (CI) = (3),
intersection of the two planes.
*OR: AB xAC =2i +8j -2k
3 Then, plane (ABC) has an equation: 2x +8y —2z —12=0 1
X=2t+2
(HT ):qy =8+2 (HT)N(ABC)={T} then T (53_5]
33 3
z7=-2t-2
2
T belongs to (&) for m =3
QI Answer Mark
40 15 6
P(M =P(V)XP(MIV) = —x— = —. .
ta | P(MA V) =P(W)<PIMV) = 156100 = 100 05
o o o 60 75 45
PMNV)=P(V)XP(M/V) = —x—= —, :
1o | PIMAV) =PIV IPIMIVY = 00 100 ~ 100 05

3




o 6 45 51 1
1c |[PM)=P(MAV)+PMNV)=—o+ —= ——,
(M) =P Vi ) 100 100 100
40 8
2 [peviny = PVOM) - 100 100 - 34 1
P(M) 12t 49
100
Let A be the event : « at least one is vaccinated among the three persons »
3
_ C
3 P(A):l—P(A):l—%:o.mS. !
300
Qlv Answer Mark
1 lim f(x)=1-o = —o:the straight line of equation x =1 is an asymptote to (C). 0.5
x—1" '
lim f(X)=40—-0=+00; lim [f(X)—x]=0, then the straight line (d) of equation 1
X—>+00 X—>+o©
2 y =X is an asymptote to (C).
f(X) =X =—— <0, 50 (C) is below (d).
xIn x
F'(x) =1+ Inx+1 >0 for x> 1, then f is strictly increasing .
X< In“x
3 X 1 +00
f'(x) +
+00 15
fal| ., —
fis continuous and strictly increasing and f(x) increases from —o t0 +oo then the equation
4 | f(x) =0 has @urique root o. 1
and f(1.5)xf(1.6) =—0.14x0.27<0 then 15<a<1.6 .
3 y= >/</ 7
: /
/
5 ;f
.’;
— o ; 15
f
f
L Log L (in x)’ ¢
6a | A®) = |[x-T(X)]dx=| ——dx=|—=dx=|In(In X)[. = In(int) — In(lne) = In(Int).
® = [Ix=fe0ldx= [~ —dx=[= = ~dx=[in(n )], = In(nt) — In(ine) = In(int) L5
e [S] e
gb | AWM <tif In(Int) <t;Int < e! which is true since the representative curve of the In
1

function is below that of the exponential function.




