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GENERAL INSTRUCTIONS

\L /

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

v" The use of red color when writing solutions is to be avoided.

COMPONENTS OF THE EXAM

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

Exercise 1 numerical sequences 2 points

Exercise 2 Complex numbers 5 points

Exercise 3 Study of_numerlcal function and 4 points
Calculating integrals

Problem Study of numerical function, and 9 points

numerical sequences

v" Indenotes the Napierian logarithm function

v Z denotes the conjugate of the complex number Z and |Z| it’s module
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Exercise 1 : (2 points )
Consider the numerical sequence (U, ) defined by u, =1 and u_, = 5 : _2 for every natural
u, —
number n
0.5 1) Show that u, < 2 for every natural number n
2) Consider v, = —" -3 for every natural number n
0.5 a) Show that (Vn) is an arithmetical sequence of reason 2
0.75 b) write V, in terms of n then deduce U, in terms of n
0.25 ¢) calculate the limit of the sequence (U, )
Exercise 2 : (5 points )
0.75 | 1) Solve in the set of complex numbers [] the equation : z*— \/EZ +1=0
e a= 2,2,
2
0.75 | a) Write the number a in the trigonometrical form and deduce that a*® is a real number
T .. T )
0.5 b) Let the complex number b= cosg + IS|n§. Prove that b* =a
3) In the complex plane referred to an orthonormal direct coordinate system (O ) U,V) ,
We consider the points A, B andC of respective affixes a, b and ¢ such c=1. Let R be
the rotation with center O and angle % The point M 'of affix z' is the image of the point
M of affix Z by the rotation R.
0.25 |a) Verifythat z'=bz
b) Determine the image of the point C by the rotation R, and show that A is the image of
0.5 .
the point B by R.
0.75 |4) @) Show that |a—b|=|b-c| and deduce the nature of the triangle ABC
0.5 | b) Determine a measure of the oriented angle (BA, BC)
5) Consider T the translation with vector U , and let D be the image of the point Aby T.
0.25 a) Verify that the affix of the point D is b® +1
2 _
0.75 b) Show that b” +1 _ b+Db, therefore deduce that the points O ,B and D are colinear.

b
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Exercise 3 : (4 points )
Let U be the numerical function defined on [ by U(X) =€* —2x+2—-3e™*
. e -1 +2
0.5 1) a) Show that for every X on [l : U'(X) =%
€
0.25 b) Set up the table of variations of U (the calculus of limits are not required)
0.5 c) Deduce the sign of the functionU on [| (Notice that Uu(0)=0)
2) Let V be the numerical function defined on [ by V(X) =e? —2xe* +2e* -3
0.5 a) verify that for every X on [J V(X)=e€*u(Xx)
0.5 b) Deduce the sign of the functionV on [J
0.5 3) a) Show that the function W defined by W(x) = %ezx + (4 —2x)e* —3x is a primitive of
' the function V on [
0.5 b) calculate jozv(x) dx
9
0.75 c) Show that E is the absolute minima of the function W on [
Problem : (9 points )
1
I. Let g bethe numerical function defined on ]O,+oo[ by: g(X)=e"*+=-2
X
0.5 | 1) Show that g'(x) <0, for every X in]0,+oo]
0.5 2) Deduce the table of sign of g(x) on the interval ]O, +oo[ ; (Notice that g =0 )
Il.  Letf be the numerical function defined on |0, +oo[ by :
f(x)=(1-x)e™* =x*+5x-3-2Inx
and (C)its representative curve in an orthonormal coordinate system (O*]) (unit: 2 cm)
0.5 | 1)Show that |XI_F)13 f (X) = +o0 , then interpret geometrically the result
0.5 |2)a)Showthat lim f (x)=—0
£ (x) _ :
0.75 | b) Show that lerP v = —o0, then interpret geometrically the result
1 |3)a)Show thatforall x in ]0,+00] , f'(X)=(x-2)g(x)
0.75 | b)Show that the function f is decreasing on ]0,1]and on[2,+ o[ and it’s increasing on [1,2]
0.25

c) Set up the table of variations of the function f on 0, +oo[ , (take f(2)11,25)
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0.5 | 4) Knowing that f(3)[J 0,5 and f(4)[ —1,9 show that the equation f(X) =0 admits an
unique solution on the interval |3,4] .
1 5) Sketch the curve (C) in the coordinate system (O, i j)
m. Let h(x) = f(x)—Xx forevery X on the interval [1, 2] T .
1) a) Using the table of variations of the function h oposite, h(x) |0 —_
0.5 . h(2)
show that f (X) < x for every X of the interval [l, 2]
0.25 b) Show that 1 is the unique solution of the equation f (X) = X on the interval [1,2]
2) Let(u, ) be the numerical sequence defined by:U, = 2and U,, = f (u_) for every non IN
0.75 a) Show by induction that 1<u, <2 for every n on IN
0.5 b) Show that the sequence (U, ) is decreasing.
0.75 c) Deduce that the sequence (U, ) is convergent and calculate nIim u,.

—>+0




