M;” ‘T’J‘SSM JA‘,AS‘ ‘;-.\h‘,“ ONAY‘ +oXHAZH | HCYHOZO | & 1 doyiad dee)

+oCollo®+ | SOXLCE oloL20 aeds) 4,5 3yl

4,’5:\3%&! JI:\A - @Jﬁ‘ &w‘ A goeu[ll\\ iiii::xl\’::::: oLe@0ul ’ ﬁﬂﬁd‘}tﬁbwb
2017 &alall 352l

Yok & pomsall syl ablasally gyl ibgll asall

NS 22E
3| Sy saa clualy ) 3alall
7 Jalzal) Ay jalad) LA — Al a8l & glad) dllisa R
GENERAL INSTRUCTIONS

- The use of non- programmable calculator is allowed ;
- The exercises can be treated in the preferred order by the candidate ;

- The use of red color when drafting solutions is to be avoided.

COMPONENTS OF THE EXAM

- The exam consists of three exercises and a problem , independent of each other according to the
fields as follows :

Exercise 1 | Geometry in space. 3 points
Exercise 2 | Calculating probabilities. 3 points
Exercise 3 | Complex numbers. 3 points

Problem | Study of numerical function, calculating integrals | 11 points
and numerical sequences.

- Concerning the problem , In denotes the Napierian logarithm function .
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Exercise 1 (3 points)
In the space referred to an orthonormal direct coordinate system (O,T, ],IZ)
we consider the pIane(P) passing through the point A( 0,1, 1) and having u (1,0,—1) as
anormal vector and the sphere (S) with the center (0,1, —1) and the radius J2
0.5 | 1) a) Show that X —z + 1= 0 is acartesian equation of the plane (P)
0.75 b) Show that the plane (P) is tangent to the sphere (S) and verify that the pIane(P)
Intersects the sphere (S) at the point B(-1,1, 0)
0.25 | 2) a) Determine a parametric equations of the Iine(A) passing through the point A and
perpendicular to the plane (P)
0.75 b) Show that the line (A) is tangent to the sphere (S) at the point C(l,l, O)
0.75 | 3) Show that OC AOB = 2k and then deduce the area of the triangle OCB
Exercise 2 (3 points )
An urn contains eight balls, indistinguishable by touch,
each carrying a number , as shown in the figure beside .
We draw , simultaneously and randomly , three balls from the urn.
1.5 | 1) Let A bethe event: « Among the three drawn balls , no ball carries the number 0 »
and B the event:«The product of the numbers carried by the three drawn balls is equal to 8 »
1
Show that p(A):i andthat p(B)==
14 7
2) Let X be the random variable that associates to each draw the product of the numbers
carried by the three drawn balls.
0.5 a) Show that p(X =16):i
28 X; 0Ol 4 8| 16
1 b) The table beside concerns the law of the probability p(X =x) 3
of the random variable X 28

Copy the table on your copy and complete it by justifying each answer.
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Exercise 3 (3 points)
We consider the complex numbers a and b such that a :\/§+ i and b= \/5—1+(\/§+1)i
0.25 | 1) a) Verify that b=(1 + i)a
S
0.5 b) Deduce that |b|= 272 and that argbsE [27]
S5t 6 -2
0.5 c) Deduce from the previous that COSE = q
2) The complex plane is referred to an orthonormal direct coordinate system(O,ﬁ,Q)
We consider the points A and B of respective affixes a and b and the point C
of affix C such that C:—l+i\/§
. i —\
0.75 a) Verify that c =ia and then deduce that OA=0C and that (OA,OC) = 5 [277]
0.5 b) Show that the point B is the image of the point A by the translation with vector oC
0.5 c) Deduce that the quadrilateral OABC is a square.
Problem (11 points)
- Let g be the numerical function defined on the interval ]0,+o0 [ by: g(X) = X +Xx—2+2Inx
0.25| 1) Verify that g(1)=0
1 2) From the table of variations of the function g below :
X 0 +00
9'(x) +
+ 00
g(X) —OO/
Show that g(X) <0 for every X in the interval |0, 1]
and that g(x) >0 for every X in theinterval [1,+o0]
: . . . : 2
lI-We consider the numerical function f defined on the interval ]O,+oo[ by: f(X)=x+|1- ~ In x
Let (C) be the curve of f in an orthonormal coordinate system (O,T,]) (unit :1cm)
0.5 | 1) Show that Iirrol f (X) =+00 and interpret geometrically the obtained result.
x>0
0.25 | 2) a) Show that lim f(x)=+ o
0.75 b) Show that the line (D)of equation Yy =X is an asymptotic direction of the curve(C)at +0o0
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3) a) Show that f'(x)=-"—;
X

for every X in the interval |0,+ oof

b) Show that f is decreasing on the interval ]O , 1] and increasing on the interval [1 ,+oo[

c) Set up the table of variations of the function f on the interval ]0,+ oo[

2
4) a) Solve in the interval ]O,+ oo[ the equation (1——j|n x=0
X

b) Deduce that the curve(C)intersects the line(D)at two points, which the coordinates must
be determined.
c) Show that f(x)<x for every X in the interval [1 : 2] and then deduce the relative

position of the curve (C) and the line (D) on the interval [1 , 2]
5) Sketch, the line (D) and the curve (C) in the same system coordinate (O,?,])
(We admit that the curve (C) has aunique inflection point wich abscissa is
between 2,4 and 2,5)

2
6) a) Show that j In—XdX:l(InZ)2
. X 2

b) Show that the function H : X+ 2InX—X is a primitive of the function

h:x— g—l on the interval ]O,+ oo[
X

2
2
¢) Using an integration by parts, show that j (——1j|n xdx = (1— In 2)2
X
1

d) Calculate, in cm?, the area enclosed between the curve (C), the line
(D) and the lines of equations X=1 and xX=2
lll- We consider the numerical sequence (un) defined by :
U, =3 and U, = f(u,) for every natural number n
1) Show by induction that 1< u, <2 for every natural number n
2) Show that the sequence(un)is decreasing (you can use the result of the question I1-4) c))

3) Deduce that the sequence(un)is convergent and determine its limit.




