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I-(4 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 corresponding answer.

N° . Answers
Question 3 b c
L | The exponential form of i(gie) i[ejj i[Lej
zZ=-siNO+icosO is e\2 el ? e'\?
cosO—isin®
If z=———— , then Z = i 2
2 CcosO-+isin O e e 2 1
3 Ifz,=1-2i,z;=2+3iand z, =4 Right and not Isosceles and not Right and
then the triangle ABC is isosceles right isosceles
[In(t+1)dt
4 lim=>__  _ 1 0 +©
x—0 e* -1
. 3 :
5 ICoszxdx= X _sin2x c CS X ¢ §+sm2x
2 4 3 2 4
11- (4 points)

In the space referred to a direct orthonormal system (O;T,], k ) , consider the points A(4 ; 0; 0),

B(0;6;0),C(0;0;4)and E(2;3;0).

1) Show that E belongs to the line (AB).

2) Let (P) be the plane passing through E and parallel to the lines (OB) and (AC).
Show that an equation of (P)is x+z-2=0.

3) Write a system of parametric equations of the line (BC).

4) The plane (P) cuts the lines (BC), (OC) and (OA) at F, G and H respectively.
Show that the coordinates of F are (0 ;3 ;2) and specify the respective coordinates of G and H.

5) a- Prove that EFGH is a rectangle.
b- Let T" be the circle circumscribed about the rectangle EFGH and (T) be the line in plane (P) that is tangent
at Eto I". Determine a system of parametric equations of (T).
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111- (4 points)
An urn contains 8 balls:

e 4 white balls each carrying the number 0;
3 red balls each carrying the number 5;
1 white ball carrying the number 2.

We draw, simultaneously and randomly, 3 balls from the urn.

Consider the following events:
A: «the three drawn balls carry three numbers which could form the number 200».

B: «the three drawn balls carry three identical numbers ».
C: « the three drawn balls are white ».
D: «the three drawn balls are of the same color ».

1) Show that the probability p(A) is equal to% and calculate p(B), p(C) and p(D).

2) Determine the probability that among the three drawn balls only one carries the number 0.
3) The three drawn balls are white; calculate the probability that the numbers carried by these balls

could form the number 200.
4) let X be the random variable equal to the product of the three numbers carried by the three drawn balls.

a- Give the 3 possible values of X.
b- Determine the probability distribution of X.

V- (8 points)
A- Let g be the function defined over ]O;+oo[ by g(x) =x+Inx.
1) Calculate Iirrgg(x) and lim g(x).

2) Set up the table of variations of g.
3) Prove that the equation g(x) =0 has a unique solution o and verify that 0.5< o < 0.6.

4) Determine, according to the values of x, the sign of g(x).
B- Consider the function f defined over |0;+ac[ by f(X) =x(2Inx+x-2).

Designate by (C) the representative curve of f in an orthonormal system (O;T,]).
1) Calculate Iingf(x) , lim f(x) and determine f(e).
2) Prove that f(a) =—a(a+2).

3) Verify that f'(x) =2g(x) and set up the table of variations of f.
4) Draw (C). (Take a.=0.55)

1
5) Use integration by parts to calculate '[ xInxdx and deduce the area of the region bounded by the
0.5

curve (C), the axis of abscissas and the two lines with equationsx =0.5 and x =1.
6) The curve (C) cuts the axis of abscissas at a point with abscissa 1.37. Designate by F an antiderivative

of f on ]O;+oo[; determine, according to the values of x, the variations of F.
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Ql Answers M
i Zvo
1 | z=—cos| Z-0 |+isin| Z-0 |=cos| Z+0 |+isin| Z+6 :e(2 j (c) | 0.5
2 2 2 2
e i _ _
2 | z="5=e" =7=e". (@) | 0.5
e

g | AB=zo—2,|=[L+5i| =26, AC=|z. ~z,| =[3+2i| = V13, BC =[2+3]| = VI3. .

ABC is right and isosceles. (©)
In(t +1)dt

4 .[ 1
ime— 0 jpInx+h) (b)
x=0  e*_1] 0 x»0 g*

5 J.coszxdx:jmdx=§+lsin2x+c ) | 1

2 2 4
Qll Answers M
X =-2t+4

1 (AB): <y=3t fort=1:x=2,y=3and z=0, soEbelongs to(AB). 0.5

z=0

) n, is parallel to OB A AC, thus nj(1;0;1). 05
(P):x+z+r=0; E(2:3;0)isapointin (P)thus r=—2;  (P):x+y—2=0, '

3 | BC(0;—6;4)and B is a point on (BC), (BC):x=0;y=-3m+6;z=2m. 0.5
Xg+2p—2=0+2-2=0then Fisa pointin (P).

4 form =1, F(0;3;2)is a point on (BC). 1
Xg =Yg =0and Gisapoint in (P), then z; =2and G (0 ;0 ;2).

Yy =z, =0and His a point in (P), then x, =2 and H(2 ;0 ;0).

Geometrically

EF is parallel to (AC) which is parallel to (GH), so EF is parallel to (GH).

Similarly (EH) is parallel to (OB) and (GF) is parallel to (OB), thus EH is parallel to (GF).
Hence EFGH is a parallelogram..

53 Moreover (OB) L (AC) = (EH) L (EF)then EFGH is a rectangle. 05
By calculation '
EF(=2;0;2),HG(-2;0;2)so EF=HG. .

. I so EFGH is a rectangle.
FG(0;-3;0)and FG.HG =0thusFG 1 HG.
5b | EG An,(-3,4;3)isa direction vector of (T)  thus x=-3A+2;y=4A+3;2=3 1. 1




Qlll Answers M
CixCi 3 C: C 5 (o c: C 3
A=""T=— B=—+—2=—, +—2=_. 1.5
1| PA) c 28 p()c3cg 56 p()c ()C3cg7
2
2 p(only one ball carries0) = Cy XSC _3 0.5
C; 7
CixC? 3
A/C)=—"_—+4=2=, 0.5
4a | X(Q)={0; 50; 125} 0.5
C ><C 3
p(X =50)=p({2,5,5}) = . == p(X =125) =p({5,5,5}) = —
4b 1 2 2 1 3 3 1
p(X:O):C4XC4+C4XC4+C4:225 or: 1_&:2.
56 56 14 56 56
Qv Answers M
Al Iirrgg(x) = —00, lim g(x) = +oo. 05
g'(x) :£+1 X 0 +00
X 1
g'(x) +
A2 a(x) ///>+oo 1
—00
A3 |9 IS continuous, strictly increasing on its domain, changing signs; so it vanishes once, thus 1
g(x)= 0 has a a unique solution a. Moreover g(0.5)=—0.193 and g(0.6)= 0.089 thus 0.5 <a< 0.6.
A4 | g(x) >0 for x >a , g(x) <0 for x <a and g(x) = 0 for x = a. 0.5
BL | limf(x)= Iing(2x|nx+x2 ~2x)=0. lim f(x) =-+oo since lim (X* —2x) = +<o. fe)=e?. | 1
B2 | f()=a(2Ina+oa-2)=a(-20+0—-2)=-a(a+2) 0.5
f'(X)=2Inx+x—-2+x g+1 =2(Inx +x) = 29(x).
B3 X 1
X 0 o +00
f(x)
f(x) |0 +00
—o(ot+
2 2 2
u=Inx, v'=x,u' —1 :X—.lenxdx=x—lnx—jidx:x—(2lnx 1)
X' 2 2 4 .
1
B5 | [ xinxdx —n2- 2. A= jf( yax =2 5 _ 0 66u,
s 8 16 4 6
F'(x)<0 on]0;1.37], thenF isincreasmg on this interval. 05
B6 :

F'(x) >0 on]1.37;+oc[,thenF isdecreasing on this interval.
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