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I- (4 points)

In the table below, only one among the proposed answers to each question is correct.
Write down the number of each question and give, with justification, its corresponding answer.

N° Questions Answers
a b c
Ifz:—%—§ and z'=—§+§, T Sn 2n
! then an argument of (z—-2') is 3 3 3
z is the affix of a point M. aline aline
2 If |z—2i| =|z+4i| . then M moves on acircle parallel to parallel to
the axis of | the axis of
ordinates abscissas
One of the values of z verifying
3| z+1jzr|z-1]2=2z+if is i 2+3i 2
. cosO—isin® . (g ™ . (g ™
4 | The exponential form of A ° 100 i(_e_ej 1%
2 2e 2

I1- (4 points)

The space is referred to a direct orthonormal system (O ; T, ] R).
Consider the points A (2; -2; -1), B(l ; 0; -2), C(2; 1 ; 1), and the plane (P) with equation

X-2y+z+1=0.

1) Show that x—z—3=0 is an equation of the plane (Q) determined by A, B and C.

2) a- Prove that (P) and (Q) are perpendicular and they intersect along the line (BC).

b - Calculate the distance from A to (BC).

3) Let (d) be the line defined by:
x=t-1
y=t+1
z=t+2
a- Verify that (d) is contained in (P).

where t is a real parameter.

b- Let M be a variable point on (d). Prove that, as M moves on (d), the area of triangle MBC

remains constant.




11— (4 points)
Consider two urns U and V.
Urn U contains eight balls: four balls numbered 1, three balls numbered 2 and one ball numbered 4.
Urn V contains eight balls: three balls numbered 1 and five balls numbered 2.

1) Two balls are selected, simultaneously and randomly, from the urn U.

Consider the following events:
e A «the two selected balls have the same number »
e B: «the product of the numbers on the two selected balls is equal to 4 ».

Calculate the probability P(A) of the event A, and show that P(B) is equal to %

2) One of the two urns U and V is randomly chosen, and then two balls are simultaneously and
randomly selected from this urn.
Consider the following events:
e E: «thechosenurnis V »
e F: «the product of numbers on the two selected balls is equal to 4 ».

a- Verify that P(FmE)=% and calculate P(FNE).

b- Deduce P(F).

3) One ball is randomly selected from U, and two balls are randomly and simultaneously
selected from V.
Calculate the probability of the event H: « the product of the three numbers on the three
selected balls is equal to 8 ».

V- (8 points)
Let f be the function defined, over ] 1;+ oo [, by f(x) = In(x—fj .

— —

Denote by (C) its representative curve in an orthonormal system (O; I, )

1) Determine lim f(x) and lim f(x). Deduce the asymptotes to (C).
x—1 X—>+00

2) Verify that f'(x) =—————— and set up the table of variations of f.
(x=D(x+1)

3) Draw (C).

4) a- Prove that f has an inverse function g whose domain of definition is to be determined.

X
b- Prove that g(x) = € +1.
eX -1

c- (G) is the representative curve of g in the same as that of (C). Draw (G).

5) Let h be the function defined over ] 1 ; + o [ by h(x) =X f(X).

2X
2

a- Verify that f(x) =h'(x) + and determine, over ] 1 ; + oo [, an antiderivative F of f.
1

b- Calculate the area of the region bounded by (C), the x-axis and the two lines with equations
Xx=2and x=3.
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I Solution Mark
i 5n
CO P 3,z-7'=2 '5_2¢3, b 1
5 if A(2i) and B(- 4i) then |z —2i| =|z +4i| & AM = BM, hence M moves on the 5
perpendicular bisector of [AB] which is parallel to the axis of abscissas. 1
3 |If z=2 then 9+ 1=2(2° + 1) (true), c 1
. . T
, | cosf- ising e 1? _lel(_e_G) .
i 2 a
2 6
1 Solution Mark
1 AM.(ABAAC) =0 so an equation of (Q) is: x—z—-3=0. 05
Or : prove that the coordinates of A, B and C verify the given equation.
N (1;-2;1)isanormal vector to (P) ; N (1;0;-1)is anormal vector to (Q) and
28 | N. N'=0.(P)and (Q) are perpendicular. 1
The coordinates of B and C verify the equation of (P).
2+4-1+41 6 |AB ABC]|
2b daee)=da B =  —J6.or:d=__ =6. 1
N FY XS RN 3 BC
3a t—1-2t—-2+t+2+1=0so(d)isin (P). 0.5
_)
BC (1;1;1)isadirection vector to(d) then (d) // (BC) and the distance from M to (BC)
is constant, so the area of triangle MBC remains constant.
Or : calculate the distance from M(t-1 ; t+1 ; t+2) to (BC) which is equal to the distance
3b 1
from M to (Q) and show that it is independent of t.
. ll—== == 1
Or : calculate the area of triangle MBC : EH MBABC HzE\/54 = constant.
1l Solution Mark
2 1 1
P(A) = =4+ CS 2 p@)= &+C“XZC1 - L2
C; Cj 28 Ci Cs 28 4 1
1
1 C 5
P(FNE)=P(E)xP(F/E)==x =2 =—,
(FOE)=PE)<P(F/E) =2 x 5= o
1 1 1 15
2a | P(FNE) = P(E)xP(F/E)_—xP(B)_E YRS :
2b | P(F)= P(FmE)+P(FmE)—£+E=E 0.5
28 8 56
3 C2 1 CixC: 45
P(product=8)=P(2;{2,2}) +P(4 ;{2 ,1})= —x—=>+=x =—.
3 [P(p )({})({})8C§8C2 224 1




Solution

Mark

lim £(x) = lim |n(x—+1)=+oo and lim f(x) = lim |n(x—+1)=o
1 x—1 x—>1 \X-1 X—>+00 X—>+00 x-1
The lines with equations x =1andy =0 are the asymptotes to (C).

-2

1.5

ey U (x=1)
, P == )
x-1

X|1
-2 5| ;
(xX=1D(x+1)

+00

f(x) s

4a

(D)

(€

1.5

Over ]1; +oof ; f is continuous and strictly decreasing, so it has an inverse function g
defined over ]0 ;+oo].

f(g(x)) =x gives I FL_, . 90 +1

0.5

4b

4c

e* +1
eX -1

g(x)-1
X+1
7x—1+1_2_x_x
x+1 . 2
x-1

: g(x)—lzex so g(x) =

Or: g(f(x)) =

(See figure — question 3)

(G) is the symmetric of (C) with respect to line (D) with equation y = x.

5a

h'(x)=f(x)+xf'<x):f(x)—(x_1§% 5o £()=h'(x)+ 2%

5b

F(x) = h(x) +In(x2 =1) = xIn (’;—jj+ In(x2 -1).

1.5

A=F(@3)—F(2)=3In2+In8-2In3-In3=2In8-3In3 ; A = (2In8 — 3In3)u°.

0.5
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