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I- (4 points)
In the space referred to an orthonormal system (0 ; T,T,E), consider the points E(2 ; 2 ; 0) and
F(0 ;0 ;-2), the plane (P) with equation x+y+z — 1=0 and the line (d) with parametric equations
x=—-t—1

y=t+5 (teR).

z=3t+9

Denote by H the orthogonal projection of E on (P)
1)
a- Verify that E is a point on (d).
b- Determine the coordinates of A ,the intersection point of (d) and (P).
1)
a-Verify that F is the symmetric of E with respect to (P ).
b-Write a system of parametric equations of the line (A) bisector of the angle EAF .
2) Let (Q) be the plane containing F and parallel to (P) and K the intersection point of (d)
and the plane (Q).
a) Write an equation of the plane (Q).
b) Verify that A is the midpoint of [EK].

I1- (4points)
U; and U, are two boxes so that :
U, contains 10 balls : 6 red and 4 black .
U, contains 10 balls: 5 red and 5 black .
A die numbered 1 through 6 is rolled .
. If this die shows 1 or 2, then two balls are randomly selected at a time from the box U, .
.Otherwise , two balls are randomly selected one after another with replacement from the box U,
Consider the following events :
U, :>’The selected box is U,.”
U, :”’The selected box is U,.”
R :*’The selected balls are red ’.
1) calculate PR /U, ),P(RNU,)

) 5
2) verify that P(R)=—.
) y (R) 18

3) The two balls selected are red , calculate the probability that they come from U, .
4) Let X be the random variable that is equal to the number of the red balls selected .




a) verify that P(X=1)= % .

b) Determine the probability distribution of X

I11- (4points)
The complex plane is referred to an orthonormal system (O;u, V).
Denote by A, Band C the points with respective affixes z, = 2-3i, zg=1iet z. = 6.

Zg —Zp

1) Calculate —=——2. Deduce the nature of the triangle ABC.
Zc —Zp
For each point M with affix distinct from i , we associate the point M’ with affix :
e i(z—2+3i)
z—-i

2) If z=1-1i, determine the exponential form of z'.
3)a- If z'= 2i, find the algebraic form of z .(Denote by E the image point of z obtained ).
b- Verify that E is a point on the line (AB).
4)Prove that if M moves on the perpendicular bissetor of [AB] then M’ moves on a circle with
center O and a radius to be detremined .

IV- (8points)
Consider the function defined over R by : f(x)=In(e?* —e* +1)—1. ( C) is the representative
curve of f in an orthonormal system (0; 1,7).
1) Determine the limit of f at —oo and deduce an asymptote to (C).
2) a.Show that the line (D) with equation y=2x — 1 is an asymptote to (C).
b.Discuss according to x , the relative position of (C) and ( D).
3) Calculate f'(x) and set up the table of variations of f.
4) Determine the coordinates of A ,where the tangent to (C ) is parallel to (D).
5) Draw (D) and (C).
6) a) For x >0 ,prove that f has an inverse function g whose domain of definition should be
determined .
7) Let (G) be the representative curve of g and (D’) its asymptote. Draw (G) and (D’) in the
same system as that of (C) .
8) Suppose that the area of the region bounded by ( C ), (x’0x),(y’Oy) is A .
Calculate , in terms of A, the area of the region bounded by (G) ,its asymptote and
the y-axis .
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Ql Notes
l.a | Eisapointon (d) for t=-3 0,5
1b|A3B;1;-3) 0,5
28 | EF(-2-2-2) = (EF) L(p) L
Let H(1,1,-1) be the midpoint of [EF] and verify that H is on (P).
2.b X=-2m+3 0.5
(AH):xy=1
z=2m-3 the perpendicular bisector of [EF]
3.a | (Q): x+y+z+2=0 0.5
K(4,0,-6) =(d) n(Q) and A is the midpoint of [EK]. 1
3.b
Qll Notes
1 R _ck 1 _ R 1 0,5
P( /Ul)_?%_E PRNU;) =P /Ul)XP(Ul)_S
2 P(R)—P(RnU)+P(RnU)—1+5><5><2—5 !
— ! 79 1071073 18
3 Uy _PRNU) _2 0,5
P\ /R P(R) 5
4=y = (624 ><1+2<5X5X2)_23 1
0\ ¢4 )3 10710 3/ 45
5 X =X 0 1 2 1
19 23 5
X=X, — — —
P( ) 90 45 18
p(X=0)=1-P(X=1)-P(X=2)

Qlll Notes
1 | ABC is aright isosceles triangle. 1
2 - 0,5

Z'=e?
3a | zg =—2+5i 0,5
3.b | 2y -7 _ 2 then A,E and B are collinear . 0.5
Zg —Zg
4.a i|z—z 0,5
2 _lilz=2a] , then om=2M
z—2zg| BM
4.b | OM'=1, then M’ is on the circle with center O and radius 1 1




Qlv Notes
1| lim f(x)=-1 then y=-1is a horizontal asymptote . 0.5
2.a | lim (f(x)—2x+1)=0then y=2x — 1 is on O.Asymptote . 1
2.b | si x<0 then (C) is above (D) 1
si x>0 then ( C) is below (D)
si x=0 (C) intersects (D)
3 F1(x) = e*(2e* -1) 0,5
e” —e*+1
3 X —o —In2 + o0 0,5
f'(X) - 0 +
f(x) .
4 | f'(x) =2then A(In2;In3 —1) 1
5 [ 1
..-ﬁ.
o
] o
6.a | For x >0 , T defined ,continuous and strictly increasing then f has an inverse 0,5
function g and D, = [ 1;+oo]
6.b | On the figure. 1
7 | Because of the symetry with respect to y=x then Area = A — (area of the region 1
bounded by (D’) and the coordinates axes ).
Then Area = A — area of the triangle bounded by the coordinates axes = A- 0.25.




