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Exercise 1 Elements of solutions Marks
2) | - We show that : lim AR R ) | J—— 0.25
- The line with the equation y = nx — 2 is an asymptote
1 to (C,) at 00, mmmmmmmmmmmm e 0.25
b) | We show that the line (A, ): y=nx is an asymptote to 0.5
(C)) at—oo
Mark 0 is assigned to incomplete answer
2) | _ Show that f, is differentiableon R .................. 0.25
- Justify the expression of £7(X) «.vvvveivoeeereeeinn.. 025
2. b) | Show the inequality 0.5
Part1 ) | f, isstrictly decreasing on IR 0.5
And (Vn 21) , f, 1s strictly increasing on R
Marks 0 is assigned to incomplete answer
a) | Determination of the quation of the tangent. 0.5
3. b) | The proof that 7(0;,—1) is the unique inflexion point of 0.5
G)
4- Graphical representation of (Cy) «.ovovvvvevereennnnn 0.25
Graphical representation of (C, ) .............coee.e. 0.95
a) | Calculate the integrale. 0.5
> ['b) | Justify the calculation of rim 4(r) 0.5
t— +o0
a) | Justify the existence and the uniqueness of « 0.5
1- Mark 0 is assigned to incomplete answer
i i 0.5
Part II b) | Show the Tnequathy
a) | Show the inequality 0.5
2- b) | Show the inequality 0.5
¢) | Show the convergence of the sequence « 0.5
PartIII | 1- a) | Justify the existence and the uniqueness of x, 0.5
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b) | Justify the two inequalities 0.5
a) | Show the inequality 0.5
2- b) | Show that the sequence is strictly decreasing 0.5
¢) | Justify that the sequence (x,) _, is convergente 0.5
a) | Justify the two inqualities 0.5
3 b) | Calculate lim x, 0.25
Justify that : nl-—biToo nx, =1 0.25
4 a) | Show the inequality 0.5
i b) | The deduction of the limite 0.5
Exercise 2 Elements of solutions Marks
1- a) Solving the quation 0.5
All solutions are accepted
b) The write of the two solutions in exponential form. 0.25x2
2- a) Proof of the two inequalities 0.5x2
b) Calculating the ratio 0.5
€) Determination of the nature of the triangle POQD 0.5
3- a) Proof of the inequality 0.5
| b) Proof of the cocyclic points. 0.5
Exercise 3 Elements of solutions Marks |
Part 1 1- Verification 0.25
5 Solving the equation (E ) with justification of all steps 0.75
Mark 0 is assigned to incomplete answer
Part I1 -Justify that b x and 43 are coprimesont ...... 0.25
a) .
L | - Justify the congruence................ 0.25
' by | Justify the CONGIUENCE .......cevurvervrevennnnini 0.25
- Justify the congruence ..............cocoiiiennnnen. 0.25
2- Give the set of the solutions of the equation (F ) 0.5
Part I Justify that x=11[43] ..o, 0.25
a)
1- - Justify that x=10 [47] ............................... 0.25
b) Justify the congruence .............coovvvninnnnee 0.5
Mark 0 is assigned to incomplete answer
5 Give the set of the solutions of the system (S) 0.5
Mark 0 is assinged to incomplete answer
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- The duration of the exam is four hours
-The exam consists of 3 independent exercises

- The exercises can be treated in the order chosen by the candidate

- Exercisel concerns analysiS ......ccocevnececscnnenss (12 pts)
- Exercise2 concerns complex numbers............... (4 pts)

- Exercise3 concerns arithmetic ...............ccceeee(4 pts)

The use of the calculator is not allowed

The use of red color is not permitted
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EXERCISEL1 : (12 points)
For every natural number n we consider the function f, defined on R by :
1) = f e
And let (C,) beits representetive curve in an orthonormal coordinate system(O,f,}').
(We will take ”’z” = H}” =lem)

Part1:
0.5 1-a) Calculate xlirilw ( . (x) —nx+ 2) , then interpret graphically the obtained result.
0.5 b) Show that the curve (C,) admits, at —o , an asymptote (A, ) for which you will

determine a cartesian equation .
0.5 2-a) Show that the function f, is differentiable on R and that :
(VxeR) ; £ (x)= ¢ 5 +n
(1 +e )
0.5 b) Show that : (VxeR) ; — ¢ <1
(1 +e )
0.5 ¢) Deduce the sense of variation of the function £, on R
(We distinguish the two cases : n=0 and n21)

0.5 3-a) Determine the equation of the tangent to (C,) at the point 7 with abscissa 0
0.5 b) Show that the point / is the unique inflection point of the curve (C,)
0.5 | 4-Plot in the same coordinate system, the curves (C,)and (C,).

5- For all real number ¢>0 , A(¢) denotes the area of the region delimited by the

curve (C,) and the lines with equations : y =nx-2 , x=0 andx =t
0.5 a) Calculate A(t) for every >0
0.5 b) Calculate  lim A(1)

PartIl:

Consider the numerical sequence (u,) = defined by :

=0 and (VneN) ; u,, =f(u,)

0.5 1-a) Show that the equation f;(x)=x admits a unique solution erin R
0.5 b) Show that: (VxeR) ; |f0 '(x)\ S—;—
0.5 |2-a)Showthat: (VzeN) ; |4, —¢| S% u, —a|
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0.5 b) Deduce that: (VneN) ; |u,—a|< (%) o
0.5 ¢) Show that the sequence (x,)  convergesto o .

Part III :

Suppose in this part that n=>2
0.5 1- a) Show that for all natural number 7> 2 , there exists a unique real number x,

which is a solution of the equation f, (x) =0
0.5 b) Show that for all natural number n2>22, 0<x, <1

(we will take 25 <1.47 )
l+e
0.5 | 2-a) Show that for all natural number n2>2, f,, (x,)>0
0.5 b) Deduce that the sequence (xn )n22 is strictly decreasing.
0.5 c) Show that the sequence (x,)  is convergent.
1 1{ 2e
0.5 3-a) Sow that for all natural number n=22, —<x, <—|—
n n\l+e

0.5 b) Deduce lim x, then show that: lim nx, =1
0.5 4-a) Show that for all natural number #» =2, we have x, <X,
0.5 b) Deduce lim (x, )n

EXERCISE2 : (4 points)

Let a, b and ¢ be three complex numbers differing zero such that : a+b#c¢
0.5 1-a) Solve in C the equation with variable z (E) : z’>—(a+b+c)z+c(a+b)=0
0.5 b) We suppose in this question that: a=i, b= ¢ and c=a—b

Write the solutions of the equation (E) in exponential form .
2- The complex plane is attached to a direct orthonormal coordinate system (O,&,;) .

Consider the three points 4(a) , B(b) and C(c) assumed non-collinear.

| Let P( p) be the center of the rotation with angle 1;— which sends B to 4

And Q(q) be the center of the rotation with angle (- %) which sends C to 4

And D(d) be the midpoint of the segment [ BC]
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1 | a) Show that : 2p=b+a+(a-b)i and 2g=c+a+(c-a)i
b) Calculate : p-d

0.5 qg-—d
0.5 ¢) Deduce the nature of the triangle PDQ

3-Let E be the symmetric point of Bwith respectto P, and F be the symmetric

point of C with respectto 0 and K be the midpoint of the segment [EF] .
0.5 ]

a) Show that the affix of K is k = a+ é(c ~b)

0.5 b) Show that the points K , P, Q0 and D are cocyclic.

EXERCISE3 : (4 points)

Part I : Consider in ZxZ the equation (E) : 47x—43y =1
025 | 1- Verify that the couple (11,12) is a particular solution of the equation (E)
0.75 | 2- Solve in Zx Z the equation (E)

Part IT : Consider in Z the equation (F) : x*' =4 [43]

1- Let x be a solution of the equation (F )
0.5 a) Show that x and 43 are coprime, then deduce that : x* =1 [43]
0.5 b) Show that : 4x=1 [43] , then deduce that : x=11 [43]
0.5 2- Give the set of the solutions in Z of the equation (F )

—— . . x* = 4 [43]
Part III : Consider in Z the system with two equations (S): <",
5 =10 [47]
1- Let x be a solution of the system (S)
=11 |43
0.5 a) Show that x is a solution of the system (.S') : g [43]
x=10 [47]

0.5 b) Deduce that : x =527 [202 1] (One can use Part I)
0.5

2- Give the set of the solutions in  Z of the system (S)

END




