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I- (4 points)

In the space referred to a direct orthonormal system (O;T,j,f() , consider the line (d) defined by:

x=t-1

(d):qy=t+3 (t is a real parameter).

z=t+1

1) Determine an equation of the plane (Q) determined by the point O and the line (d).
2) a- Calculate the coordinates of point H, the orthogonal projection of O on (d).

b- Show that the distance from point O to line (d) is equal to 22

3) (P) is the plane with equation (2m —1) X —my + (1 —m) z +6m — 2 = 0, where m is a real parameter.
a- Verify that H belongs to (P).
b- Show that (P) contains the line (d).
c- Calculate, in terms of m, the distance from point O to (P).
4) Determine m so that the line (OH) is perpendicular to plane (P).

I1- (4 points)

In a school, each student of the GS and LS sections practices only one sport. The students are
distributed as shown in the following table:

Football Basketball Tennis
LS 1 6 3
GS 4 4 2

The name of each student is written on a separate card, where all the 20 cards used are identical.

A- The cards carrying the names of the LS students are placed in a box B; and those carrying the names

of the GS students are placed in another box B,.
The school principal chooses at random a box and then draws, randomly and simultaneously, two cards

from the chosen bhox.
Consider the following events:
E : The chosen box is By

S : The two drawn cards carry the names of two students who practice the same sport.

1) a- Show that the probability p(S/E) is equal to % and deduce p(ENS).

31
b- Prove that p(S) = —.
p(S) m

2) Knowing that the two selected cards carry the names of two students who practice different
sports, what is the probability that these two students are in the LS section?
B- Assume, in this part, that the 20 cards carrying the names of the students are placed together

in one bhox B.

Three cards are drawn simultaneously and at random from this box.

1) Prove that the probability that the three drawn cards carry the names of three students, who

practice the same sport, is =7

2) Let X be the random variable equal to the number of sports practiced by the three students
whose names are written on the three drawn cards. Determine the probability distribution of X.
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I11- (4 points)

In the complex plane referred to a direct orthonormal system (O; G, \7) , consider the points M
and M' with respective affixeszand z'suchthat z'=(1+ i\/§)z - 2.

1) In this part, suppose that z = 1+i.
a- Show that the point M' belongs to the line with equationy = —x .
b- Show that triangle OMM' is right at O.

2) Let | be the point with affix —2.
a- Verify that [z'+ 2| = 22| .

b- Prove that as M describes the circle with center O and radius 2, M' describes a fixed
circle whose center and radius are to be determined.

3) Suppose that z = x+iy and z' = X'+iy' where X, y, X" and y" are real numbers.

a- Express x"and y' in terms of x and y.

b- Show that if M describes the line with equation y = —x+/3, then M describes a straight line
to be determined.

IV- (8 points)
3

Let f be the function defined, on] — o ; +oo[ , by f(X) =x + 2 — Lok
+e

(C) is the representative curve of fin an orthonormal system (O; i, j).

1) a- Calculate lim f(x); Show that the line (d;) with equation y = x — 1 is an asymptote

X—»—00

to (C) and specify the position of (d,) relative to (C).

b- Calculate lim f(x); Show that the line (d,) with equation y = X + 2 is an asymptote
X—>+0

to (C) and specify the position of (d,) relative to (C).
2) Prove that the point 1 (0 ; %) is a center of symmetry of (C).

3) Show that f is strictly increasing on ] — oo ; +oo[ and set up its table of variations.

4) Draw (d), (d2) and (C).

3e
l+e
b - Calculate the area A(k) of the region bounded by the curve (C), the asymptote (d,)

and the two lines with equations x = 0 and x = A, where 1> 0, then calculate lim A ().

A—>+00

6) Designate by g the inverse function of fon] — o ; +oo[; (G) is the representative curve of g.

5)a- Verify that f(x) =x + 2 -

v

a- Verify that E (1+In2; In2) is a point on (G).
b- Calculate the slope of the tangent to (G) at E.
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Q1 Solution G
Fort=0, A(-1,3,1)ison (d). Let M(x,Y, z)bea pointon (Q); then
1 | OM:(OAAV,) =0 (Q: x +y-2z =0 0.5
e (d)
H (Xu, Yn, zn) is a point on (d) such that (OH) is perpendicular to (d) ; then
2a OH-vg =0 1
t-1+t+3+t+1=0, therefore t =—1 and H(- 2, 2, 0).
2D OH=J(c2P +22 =242 0.5
3a 2m-1)(-2) -2m+ 0+6m—-2=0 0.5
The coordinates of H satisfy the equation of (P) ; hence H belongs to (P).
2m-1) (t-1)-m(t+3)+(1-m) (t+1) +6m-2 = 0.5
3Bb [2mt-2m-t+1-mt—-3m+t+l-mt-m+6m-—2=0.Thus, (d) liesin (P).
OR A belongs to (P) and H belongs to (P).
g |6m-2| _ |em-2| 0.5
3c = > == = .
J(am-1) +mt+(1-m)*  Jem’ —6m-+2
(OH) is perpendicular to (P), then d=0OH, so 2./2 = [6m —2) , 05
4 J(em -1y +m? + (1-mY’
thus 12(m? — 2m +1) = 0, and consequently m = 1.
Q2 Solution G
2 2
p(S/ E) =p(both basketball or both tennis)= Cé +ZC3 _2
Clp ° 1
Al 1 2 1
ENS E S/IE)==x===.
s | PENS)=P(E)xP(S/E)=—xz=¢
1 1 C+C+C2 1 13 31
P(S)=P(S NE)+P(S NE)= Z4ox4 422 -2 == _ 7=
AL (S)=PS NE)+P(S N E)= g45 c 590 90 1
11 3
o(E/5)~PECS) _PE)-PENS) 375 _10_27 05
p(S) 1-p(S) 1 31 59 59
A2
90 90
3 3
B1 | P(3 students practice the same sport)= m = s 0.5
C5 57
X(Q) ={1, 2, 3} since the three students may practice the same sport , two different or three
B2 | different sports. 1
1.1 1
p(x=g) = BXI0XCE _ 2 s pixmqy= L p(x=2) =1 p(X=1) - p (X=3) = 2.
C3o 114 57 38
Q3 Solution G
la | 22 =-1-B3+(1++/3)i. Then y' =-x', hence M’ belongs to the line with equation y = — x. 0.5
M belongs to the line with equation y = x and M" belongs to the line of equation y = -
1b | then triangle OMM' is right at O. 05

OR : OM.OM’ = 0,50 (OM) and (OM") are perpendicular. OR : MM*?=0OM%*+ OM™

1




2a | 7+2= (1+iV3)z; thus = [22] = 2| 0.5
M belongs to a circle with center O and radius 2, then |z| = 2; thus |z'+ 2| = 4. As a result
2b HWH: 4, so M' describes the circle of center | and radius 4. 1
38 | x=x-4/3y-2 and Yy =y+x3. 0.5
3b y + X J3=0, then y' =0, therefore z' is real, so M’ describes the axis of abscissas. 1
Q4 Solution G
im £()=—ceand i [f(x)~(x-D] = lm [3- I PR TR
X—>—00 14X xo=l+e
la | then the straight line (dl) with equation y = X -1 is an asymptote to (C). 1
f(x)-(x-1)= 3 —>0 ; then (C) is above (dy).
l+e
lim f(x) =+ o and I|m [f(x) x+2)]= lim — 3 . 0.
X—>+00 X—>+0 14 X
1b | then the straight line (dz) with equation y = x + 2 is an asymptote to (C). 1
-3 .
f(X)-(x+2) = e < 0;then(C)is below (d,).
9 0 is the center of the domain of definition of f and f(2a-x) +f(x) = f(-x) + f(x) = 1, 1
then 1is a center of symmetry of (C).
X
f’(x):1+L2>0;forall X in]—oo; +oof X_— tx
L+eX) f'(x) +
3 So fis strictly increasing . fx) | . / + 0 1
]
|
:1
'E
4 T — | 1
1‘;"
|
|
—X —X
5a | f(x)=x+2— =x+2- x &  —x+2 0.5
1+¢e* 1+e* e 1+e*
A —X A -X
A= [[(x+2)—(x+2- 3e )idx = | ® " ax =[—31n(1+e_X)T
5b 0 1+e7 ol+e™ 0 1.5
=-3InL+e ) 432 thus, lim A(%) =3In2
—>+0
_ 3 _ _
6a f(In2)—In2+271+em2 =In2+2-1=1+1In2 05
then, g (1+In2) =In2 and E (1+In 2;In 2) isa point of (G).
. 1 1 3
The slope of the tangent to (G) at E is: "(1+1n2) = = ==,
6b P J ©) g ) f'(ln 2) 14 3x2 5 0.5
(2+1)?
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