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I- (4 points)
In the space referred to a direct orthonormal system (O;T,], R), consider the point A(1;1;1)

and the two lines (d,)and (d,)defined as (d,):<y=t+1;tel and (d,):qy=k-1 ;kell .
z=t+1 z=k-1

1) a. Show that the two lines (d,)and (d,)are not parallel and intersect at the point A.
b. Show that y—z =0 is an equation of the plane (P) determined by (d,)and(d,).
2) Let B(1;0;0) be apoint on a bisector (8) of an angle formed by (d,)and (d,)in the plane (P).

a. Determine the coordinates of E the orthogonal projection of B on (dl).
b. Write a system of parametric equations of the line (A) perpendicular to (P) at A.
c. Denote by F the orthogonal projection of B on (dz)and M is a point on (A) with y, * 0.

. . : 2 .
Determine the coordinates of M so that the volume of the tetrahedron MABF is equal to§ units

of volume.

I1- (4 points)
An urn U contains six balls: four red balls and two blue balls.
A bag S contains five bills: one 50 000 LL bill, two 20 000 LL bills and two 10 000 LL bills.
Part A
One ball is randomly drawn from U
e If this ball is red, then two bills are drawn successively without replacement at random from S.
e If this ball is blue, then three bills are drawn simultaneously at random from S.
Consider the following events:
R: " the drawn ball is red ".
A: " the sum of the values of the bills drawn is 70 000 LL ".

1) Calculate the probabilities P(R), P(%) then verify that P(An R)z%.

2) Calculate P(ANR). Deduce P(A).

Part B

In this part, two bills are drawn successively with replacement at random from the bag S.

Designate by X, the random variable that is equal to the sum of the values of the two drawn bills.
1) Determine the six possible values of X.

2) Show that P(X = 70 000) = 2i5 .

3) Calculate P(X< 70 000).
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I11- (4 points)
In the complex plane referred to a direct orthonormal system (O;T, V), consider the points A, B, M and M’
. . . . . Z-2 .
with respective affixes 1,2, Z and z' so that z :2—_ withz#2.
-Z
1) Inthis part, let z=1-1.
a. Write z' in algebraic form and exponential form.
b. Prove in this case that the quadrilateral ABMM ' is a parallelogram.
2) Let z=x+1ywhere x and y are two real numbers.
Determine the complex number z so that the points M and M" are confounded.

3) a. Show that ‘Z‘ =1 for all z= 2.Deduce that M' moves on a circle whose center and radius are to be

determined.
b. Show that|z'-1| < 2 forall z = 2.

V- (8 points)
1+InXx

Let f be the function defined over ]0;+oo[as f(x)=x- and denote by (C) its representative curve

in an orthonormal system (O;T,]) . (1 graphical unit = 2 cm).

Let (d) be the line with equationy = X.
1) a. Study, according to the values of X, the relative position of (C) and (d).
b. Determine lim f(x) and show that the line (d) is an asymptote to (C).

2) Determine Iing f(x) then deduce an asymptote to (C).
X—>
x>0
3) Inthe adjacent figure, we have: y
e (G) is the representative curve of the function f ', the
derivative of f.

e (G) admits a maximum for X = Je.

e (G) intersects the x-axis at a point of abscissa 0.6.
a. Set up the table of variations of f.

b. Show that the equation f(x) = 0 admits exactly two
roots so that one of them is equal tol.
c. Denote by o the second root of the equation f(x)=0. 4]
Verify that 0.4 < a <0.5.
d. Show that (C) admits a point of inflection whose coordinates are to be determined.
e. Determine the coordinates of the point A on (C) where the tangent (T) at A is parallel to (d).
4) Draw (d), (T) and (C).
5) a. Calculate, in cm?, the area A(a.) of the region bounded by (C), (d) and the two lines with
equations x = a and x =1.

b. Prove that A(a) =(2—2a*) cm?.

(G)
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Q.l Answer key 4 pts
u (1;1;1)andu_(-1;1;1) arenot collinear.
1 2
la 1
Ae(d )fort:OandAe(d )fork:Z.
1 2
(dl)c(P):t+1—(t+1) =0forallt and (dz)c(P):k—l—(k ~1) =0forallk.
1b |[OR 0,75
Let M(x ; Yy ; z) be a point in (P) and M(U; A uj) =0
2a |BE(t;t+1;t+1)andBE.i; =0sot=—2 hence E(l DL 1) 1
3 13 3 3
X =
2b | np(0; 1; —1) is adirection vector of (A) so (A): {y =m+1 ;meR 0,5
z=—-m+1
Area of the triangle AEB = Area of the triangle AFB since [AB) is a bisector of the
angle EKF SO VMABE = VMABF ) ME(A) SO M(l ; m+1 ; —m+l)
2¢ | Vmagg = %|(mﬁﬁ)| = %so Im| =1hencem=1orm=-1 0,75
M;(1; 2; 0)orM,(1; 0; 2)soM;(1; 2; 0) accepted .
OR Vmage = —AAEB3XAM
Q.11 Answer key 4 pts
c, 2
PR)==£=Z
R=c=3
P(A/R)=P(50000 and 20000)
=P((1* 50000 then 2™ 20000) or (1* 20000 then 2 50000))
Al =P(1* 50000 then 2™ 20000) +P(1* 20000 then 2™ 50000) 15
1 1 1 1
C. C, C C, 5
2 1 2
P(ANR) =P(R)xP(A/R)==x ===
( ) =P(R)xP(A/R) T
= = —_ 1 CcC 1
P(ANR)=P(R)xP(A/IR) = =x—_2="—_
( )()X()3><Cg T
A.2 1
P(A)=P(ANR)+P(ANR) 2,11
15 15 5
50000 +50000 =100000 ; 50000+ 20000 = 70000 ; 50000 +10000 = 60000
B.1 | 20000+ 20000 = 40000 ; 10000 +10000 =20000 ; 20000 +10000 = 30000 0,5
X {20000 ; 30000 ; 40000 ; 60000 ; 70000 ; 100000}
P(X =70000) = P(50000 and 20000)
= P((1* 50000 then 2™ 20000)or (1 20000 then 2™ 50000))
B.2 = P(1** 50000 then 2™ 20000) + P(1* 20000 then 2™ 50000) 0,5
= C_i X C_]é C_]é X 31 — i
c.'ct c c 25
4 1 1 4
B.3 | P(X<70000)=1-P(70000)—P(100000) =l--Txt=g 05




Q.111 Answer key 4 pts
la |z =_j=e™s 0,75
1.b | Zzg = Zypp = 1, moreover, A,B ,M and M ' are not collinear. 0,75

5 z=§;_;SOZ—ZE+2=0hencex—x2—y2+2+iy=0 1
sox—x?+2=0andy = 0hencez; =2 (rejected)orz, = —1
2| = 222 22l g hen oM =1,
3.a [2-z| |z-2] |z-2| 1
Hence M' moves on a circle (C) with center O and radius 1.
3b ||z —1] < |Z'|+|-1| < 1+1< 2 OR geometric method ...... 0,5
Q.1IvV Answer key 8 pts
£(30—x :_(1+In XJ
X
la | f(x)-x>0 so—(1+ In Xj >05s01+Inx<0, Inx<-1, x< 1then (C) isabove(d) 1
e
For x > 1then (C)ishelow (d) and forx = lthen (C)and (d)intersect
e e
lim £ (X) = +o0
1b . -1 Inx . 1
and lim [f(x)—y]= lim| ———= | =0then (d) is an asymptote to (C) at + oo
X—>+00 Xx—+o0| ¥ X
9 L'L:gf(x)=0+oo=+°01 sox=0isV.A 1
X 0 0.6 +00
3a | X - = 0 ¥ + 0,75
(0] (0 0]
e On ]0;0.6[ : fis continuous and strictly decreasing from +oo to—0.2 < 0 then
the equation f(x) = 0 has a unique solution.
3.b |e On ]0.6;+c : fis continuous and strictly increasing from —0.2 < 0 to+oothen 0,5
the equation f(x) = 0 has a unique solution.
f(1) = 0, then 1 is one of the roots. Or we have exactly two solutions 1 and another
3c | f(0.4) x f(0.5) = (0,19) x (-0,11) < 0, then 0.4< a < 0.5. 0,25
f "(x) vanishes and changes sign for x = e
3.d _ _ _ _ 0,5
So (C) admits an inflection point (Ve ; f(V/e)).
3e | f'(xa)=1s0x, =1then A(1;0) 0,75
_ rlitinx , _ (1+lnx)%q
A(“) - fa x dx = 2 ]a
61 Sa |=[Li.0tmab e 0,75
2 2 , '
— 2
©) (d) =2-21+Ina)* cm
. 41 ) . f(a)=0
“ _(1+ In aj 0
2 o
50 1 iina=a? 0.5
0 | , , Alo) =2-2(0?) =220 om’
yA 2 4 6
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