
 

 
 

I Answers Marks 

1 


BA (2 ;–1 ;–1) , 


BC (0 ;–1 ; 1) ; 


BA .


BC = 0  then ABC is right at B ½  

2.a 

 040134zyx AAA   ;   )P(A . 

 041214zyx BBB   ;    )P(B . 

 042114zyx CCC   ;    )P(C . 

½  

2.b )1;1;1(NP



is a director vector of (d) then (d) : .λz;1λy;3λx   

  For y = 0 we have  = –1, then x = 2 and z = – 1, hence )(dE . 
1 

3  


BE (1 ;–2 ;–2) is normal to (Q) , so (Q) : x – 2y – 2z + r = 0 . 
  )Q(A  then r = – 1 ;  (Q) : x – 2y – 2z – 1 = 0. 

½  
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)D(   then DV


(0 ; – 1 ; 1) =  


BC  ; (BC) // (D). 

OR :(BC) is perpendicular to (AB) and it is orthogonal to  (EA), so  (BC)  is 

perpendicular to plane (EAB) and especially to (EB) , on the other hand since (EB) 

is perpendicular to (Q) then (BC) is parallel to (Q) . The plane (P), which contains 

(BC), cuts (Q) along (D) parallel to (BC). 

1 

4.b 













1mz

2my

1x

:)BC(  ;  M(1 ; – m + 2 ; m +1) ; 2
441

|12m24m21|
))Q(;M(d 




 . 

OR : (BC) // (D) and (D)(Q) ,so (BC) // (Q) . Since )BC(M  ; cst))Q(;M(d  . 
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II Answers Marks 

 

 
1 

P(A) = P[(10 000 , 10 000) or (20 000 , 20 000)] 
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3.a 
 

 

P(X = 60 000) = P(50 000 , 10 000) =  1/8 × 3/8 = 3/64. ½  

  

 
 
3.b 

 
E(X) = 00035

64

00010
)3518608724(  . 
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III Answers Marks 

1 θi)θπ(i ree
r

1
z'z   =  1e πi  . ½  

2 

θπ)'OM,u(,θ)OM,u( 


 , so πθ)θπ()'OM,OM( 


, hence O , M and 

M’ are collinear. 

OR :  
2r

1

z

'z
  ; z

r

1
'z

2
  , so  



 OM
r

1
'OM

2
 and thus  O , M , M’ are collinear 

½  

3.a 1AM|zz||1z| AM      ½  

3.b 
|z’ + 1 |  = 1

z

1



=

z

1z 
=

|z|

|1z| 
 =

|z|

1

|z|

|1z|



 and  

|z|

1

|z|

|1|
|'z| 


  ; |z’ +1 | = |z’|. 

|z||zz| 'MB'M   ;  BM’ = OM’ ; M’ moves on the perpendicular bisector (d) of [OB]. 

1 

4 

z’ = – z ;  1zz   ;  1zz   ;  1|z| 2  ;  1OM2   ;  OM = 1 , then M belongs to the 

circle (C’) of center O , radius 1;  but M belongs to (C). Then points M are the two points 

of intersection of (C) and (C’). 

OR: | – z+1| = | – z | ;  | z – 1| = |z| ;  AM = OM ; M moves on the perpendicular 

bisector (D) of [OA].Then points M are the two points of intersection of (D) and (C). 
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IV Answers Marks 

A.1 
z’= y’–2x + 2 et z’’ = y’’ – 2  
z’’ +2  – 4(z’ + 2x – 2) + 4(z + x2 – 2x) = 4x2 – 16 x + 10 

z’’ – 4z’ + 4z = 0 

½  

A.2 r2 – 4r + 4 = 0 ; r = 2  double root ; z = (Ax + B)e2x and y = (Ax + B)e2x  + x2 –2x      1 

A.3 
y(0) = 1 ; B = 1 
y’(0) = 0 with y’(x) = Ae2x + 2(Ax + B)e2x + 2x – 2; A + 2B = 2 ; A = 0 ; y= e2x  + x2 –2x 

1 

B.1.a 


)]2x(xe[lim)x(flim x2

xx
 ; 


)]2x(xe[lim)x(flim x2

xx
 ½  

B.1.b f(1) = 6.39       ; f( –1.5) = 5.30 .    ½  

B.2.a f ‘(x) < 0 for x < 0 ;    f ‘(x) > 0  for x > 0.     1 

B.2.b 

                       

 
 

 
 
 

 
 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

B.2.b 
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B.3 

 
 

 
 
1 

B.4.a F’(x) = f(x) > 0 for x ≥ 0  (min (f(x)) =1) ,  then F is strictly increasing over [0 ; +  [ .  1 

 
B.4.b 

f(t) > 0 and x ≥ 0 then  

x

0

0dt)t(f  , so   F(x) ≥ 0. 

OR : F is increasing and F(0) = 0 , then F(x) ≥ 0. 
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B.3 

x 

f ’(x) 

   f(x) 

–   0 

0  
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+  


