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I – (1.5 points) 
      In the table  below, only one of the proposed answers to each question, is correct. 
      Write down the number of each question and give, with justification, the answer                                 
      corresponding to it.  
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  II-( 2.5 points)  

     In the space referred to a direct orthonormal system )k,j,i;O(
→→→

, consider the points  
     A( 1 ;-1 ;1),  B( 2 ; 0 ; 3),  C( -1 ;1 ;1)  and  G( 4 ;2 ;4) and designate by (P) the plane that    
     is determined  by A, B and C.  
  

  1) a- Calculate the area of triangle ABC. 
      b- Calculate the volume of the tetrahedron GABC and deduce the distance from G to plane (P). 
 
  2) Prove that  x + y – z + 1 = 0 is an equation of plane (P).  
  
  3) a- Show that the point F( 2 ;0 ;6) is symmetric of  G with respect to plane (P).  
      b- Give a system of parametric equations of the line (d) that is the symmetric of the line (AF)    
          with respect to plane (P).                                                                                                                  
      c- Prove that the line (AB) is a bisector of the angle  FAG.  
 
 
 
 

 III-( 3 points) 
   Consider, in an oriented plane, the two                                                                                                                                                  
   direct squares  ABCD  and  BEFC.  
   Let S be the direct plane similitude                                
   that transforms A onto E  and  E onto F.  
 
 
  1) a- Determine the ratio k and an angle α  of  S. 
      b- Construct geometrically the center W of  S. 
      c- Find the point G that is the image of F under  S. 
 
  2) Let  h  be the transformation that is defined by  h = S ο S. 
      a- Determine the nature  and the elements of  h. 

      b- Specify  h(A),  and express 
→

WA in terms of  
→
WF . 

   3) The complex plane is referred to an orthonormal system )AD,AB;A(
→→

.      
      a- Determine  the affixes of the points E, F and W. 
      b- Find the complex form of  S. 
      c- Give the complex form of  h  and find the affix of  h(E).  
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  IV- (3 points)     
         Given two identical boxes  1B  and  2B  . 
         The box  1B   contains  four red balls and  two white balls, and  the box  2B  contains   
         four red balls, three white balls  and  one black ball.   
       

 A- The two boxes  1B  and 2B are placed inside the same bag. One  box is drawn randomly from   
       this bag, after which three balls are then drawn, randomly and simultaneously, from this box. 
 
  1) Consider the following events: 

    E : « the drawn balls are three red balls from the box 1B ». 
    F : « the three drawn balls are red ». 

      a- Show that the probability of  E  is equal to  
10
1 . 

      b- Calculate the probability of  87F . 
 
  2) a- What is the probability of obtaining the black ball  among the three drawn balls ?    
      b- What is the probability of drawing three balls having three different colours ? 
  
 B- All the balls in the boxes 1B  and 2B  are now emptied in an urn U. 
      Three balls are drawn, simultaneously and randomly, from  the urn  U. 
      Let X be the random variable that is equal to the number of white balls among the drawn balls.    
  1)  Determine the probability distribution of  X. 
  2)  Calculate the mean ( expected value ) E(X).  
 

  
 

     V-( 2.5 points)  

       Consider, in the plane referred to an orthonormal system )j,i;O(
→→

, the hyperbola  (H)   

       of equation .3y3x 22 =-   
 
  1) a- Determine the coordinates of the vertices and of the foci of  (H) and find its eccentricity.  
      b- Write the equations of the asymptotes  and of the directrices of (H). 
      c- Draw the hyperbola (H). 
 
  2) Let (D) be the region bounded by the hyperbola (H) and the line of equation  x = 2. 
      Calculate the volume generated by the rotation of (D) about the axis of abscissas. 
 
  3 ) Designate by K and L the points on (H) having the same abscissa 2.  
       Show that the tangents to (H) at K and  L intersect on a  directrix of (H). 
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  VI- ( 7.5  points)  
   A – Consider the differential equation (E) :   x2xe6y2y -=+′ . 

          Let   x22ex3yz --= . 
 1) Write a differential equation (E')  satisfied by z,  and solve (E'). 
      
 2) Deduce the general solution of (E), and find a particular solution  y of (E) that                                   
     verifies y(0) = 0. 
         

 B- Let  f  be the function that is defined, on  IR,  by  x22ex3)x(f -=  , and let (C)  be its   

      representative curve in an orthonormal system )j,i;O(
→→

. 
 
 1) a- Calculate )x(flim

x ∞+→
 and deduce an  asymptote of  (C). 

     b- Calculate )x(flim
x ∞-→

  and  .
x

)x(flim
x -∞→

 

 
 2) a- Calculate f '(x) and set up the table of variations of  f.  
     b- Prove that the curve  (C)  has two points of inflection. 
 3) a- Draw the curve  (C). 
     b- Determine, according to the values of the real number  m, the number of roots of the  
         equation :  .0x3me 2x2 =-  
 
 4) Let  F be the function that is defined, on IR,  by  F(x) = x22 e)cbxax( -++  . 
     a- Determine a, b and c for which  F is a primitive of  f. 
     b- Calculate the area of the region that is bounded by the curve (C), the axis of  abscissas  
         and the lines of equations x = –1  and  x = 0.  
 
 5) The  tangent to (C) at the point  A( 1; )e3 2-  cuts again the curve  (C)  at a  point  E  of  
      abscissa  t .  

       a-Verify that    - 0.3 < t < - 0.2 . 
       b-Let  h  be the  function  that is defined, on IR, by  1--= xe)x(h .                                                 
          Prove that  h(t) = t. 
 
  6)  Let  g  be the  function that is defined by  g(x) = e f(x) .  
     a- Set up the table of variations of  g . 
     b- Find the  number of solutions of the equation   g(x) = e. 
     c- Solve the inequality  g(x) > 1.  
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AC) = 0 ; – 4( x – 1 ) – 4 ( y + 1) + 4( z – 1 ) = 0 ;   x + y – z + 1 = 0 . 
OR : The coordinates of A , B and C verify the equation of (P) . 
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3.a 

→
FG (2 ; 2 ; –2) ; 

→
PN (1 ; 1 ; – 1) ;  

→
FG  = 2 

→
PN  , so (FG)⊥ (P). 

I : midpoint of [FG] ; I( 3 ; 1 ; 5) ;  3 + 1 – 5 + 1 = 0  thus  I  belongs to (P). 
 OR : prove that (P) is the mediator plane of  [FG] . 
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3.b (d) is the line (AG) : x = 3m + 1 ; y = 3m – 1 and z = 3m + 1. 1 

3.c 
(AI) is a bisector of  GÂF  since AF = AG and I is the midpoint of [FG], 

moreover, )4;2;2(AI
→

 and  )2;1;1(AB
→

hence 
→
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→
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h is a direct plane similitude of  center W , of  ratio 
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The possible values of  X are  0 ; 1 ; 2 and 3. 
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1.a 

x2 – 3y2 = 3. 

1y
3

x 2
2

=−  .     a2 = 3     so  A( 3 ; 0 )  and  A(– 3 ; 0) are the vertices. 

c2 = a2 + b2 = 4  then the foci are F(2 ; 0 ) and  F’(– 2 ; 0) ,   and  e = 
a
c =

3
32 . 
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The  asymptotes of (H) have equations : y = 
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For  x = 2 ,  
3
1y2 =  and  y = 

3
1  or  y = 

3
1

− , so  K(2 ; 
3

1 )  and  L(2 ; 
3

1
− ). 

Equation of tangent at K : y = f ’(xK)(x – xK) +f(xK) ;  2x – 6 yy’= 0 ; y’ = 
y3
x  . 

         y = 
3

2 (x – 2) +
3

1  = 
3

2 x – 3  . 

By  symmetry , the equation of the tangent at L is  y = –
3

2 x + 3 . 

The two asymptotes intersect at a  point of abscissa x = 
2
3  
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VI   
A1 y = z + 3x2e–2x ; y’ = z’ + 3(2xe–2x  – 2x2e–2x)   ; z’  + 2z = 0   (E’)  ; z = Ce–2x. 1 1/2 
A2 y = Ce–2x +3x2e–2x ; y(0) = 0  gives  C = 0   and   y = 3x2e–2x. 1 
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(C) has a vertical asymptotic direction (parallel to axis of ordinates). 
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f’(x) = 6x(1–x) e–2x . 
 

x  – ∞   0  1      + ∞ 
f ’(x)                –                           0                  +              0                  –  

f(x)  
+ ∞ 

 
 

 
 

1 3e–2 

0 
0 

 3 



2e3e
−

 

B2b 

f ’’(x) = 6e–2x (2x2 – 4x + 1). 

f ‘’ (x) vanishes twice, changing signs, at the points of abscissas  
2

22 − and 
2

22 + , thus 

(C) has 2  points of inflection. 
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B3b 

me2x = 3x2  ; m = 3x2e–2x. 
For  m < 0 no roots .                        For  m = 0 a double root. 
For  0 < m < 3e– 2 ; three roots        For m = 3e– 2 a simple root and a double root. 
For  m > 3e– 2 one root. 

1 

B4a 

F’(x) = f(x) gives : 
 (2ax + b)e–2x -2e– 2x(ax2 + bx + c) = 3x2e–2x ;   –2a = 3 ; 2a – 2b = 0 and b – 2c = 0 

a = –3/2 ; b = – 3/2  and  c = – 3/4    ;         F(x) = 
2
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− (x2 + x + 
2
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B5a 3e-2= 0.406 ;  f(– 0.3) = 0.4919 > 0.406 and f(– 0.2) = 0.179 < 0.406   thus –0.3 < t < – 0.2. 
OR :  f(– 0.3) – 3e-2=0.0859 > 0    and    f(– 0.2) – 3e-2 = – 0.227 < 0. 1 
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B6b g(x) = e ;  ee )x(f =  ;  f(x) = 1 ; but (C) cuts the line of equation y = 1 in a single point  
thus the equation g(x) = e has a unique  solution . 

1/2 

B6c g(x) > 1 ; f(x) > 0  then  x ≠ 0.  
OR :  Use the table of variations of  g.  1/2 
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