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I- (2 points)

In the complex plane referred to the orthonormal system (O ;u;v)

(C) is the circle with the center 1(2 ;2) and radius 2 ;

In the next figure :

- (D) and (D’) are two lines with respective equations :

y=x and y=-x+4;
- (D) intersects (C)at Aand B;
- (D) intersects (C) at Eand F.

Answer to each question by true or false and jutify :

1) The affix of Bis:Zg= (V2 + z)ei(g)

1
1
——d - ——

----ft---t---t-—--t---tr---

2) The affixes of the points I, F and B verify the relation: Zg =i (Zr - 2 - 2i).
3) Let S be the direct plane similitude that maps A onto B and | onto F, then the measure of the angle

of SoS is =
4

4) The set of the points M with affix z verifying the two conditions: z-1|=|z-i|and |z-2-2i|=2

is the segment [AB].
11- (3 points)

In the space referred to the system (O ;

X =4t
the line (d) : 1y =2
z=-3+3

1) a- Show that (AB) and (d) are skew.

: J?;I?) . Consider the points A(2;1;0) ; B(0;1;3),

(t €IR) and the plane (P) with equation: 3x —4z =0

b- Show that an equation of the plane (Q) containing (d) and parallel to (AB)isy —2 =10 .
c- Calculate the distance from A to (Q).
2) a- Show that (P) and (Q) are perpendicular and give the parametric equations of (A).The intersection

line of (P) and (Q).

b. LetS (1;2;_?3) be a point in the space. Show that S is equidistant from (P) and (d).



I11- (2 points)
An urn contains 4 black balls , 3 white balls and n red balls . (n> 1)

Part A:
In this part , suppose that n = 2. We select randomly and simultaneously 3 balls from the urn.

1) Calculate the probability to select three balls having same color.
2) Let E be the event: "Amoung the three balls selected, we obtain exactly two balls with same color.

Show that P(E) is equal to g.
Partie B:

We select randomly and simultaneously two balls from the (n + 7) balls.
Denote by X the random variable that is equal to the number of red balls obtained.

nn-1)
(n+6)(n+7)’

Show that P(X=2) =

1) Determine the probability distribution of X.

2) Knowing that X =0, prove that the probability to select two balls of different color is independent
ofn.

3) Calculate n so that the mathematic expected value E(x) is equal to 1.

IV-( 3 points)

In the next figure, (AE) and (BL) are two perpendicular lines so that:

AB=AC=1, AE=AD=DF=FL=2. e E

Let S be the direct similitude of the plane
that maps A onto D and C onto F. e

1) Determine the ratio and the angle of S.

2) L F D A

a- G is a point so that DG = AE, prove
that S(B)=G.

b- Find S(E) .

3) Let H and K the respective midpoints of [BE] and [GL].The lines (AH) and (DK) intersect at I.
The lines (AH) and (DG) intersect at O.

a- Prove that S(H)=K and S(D) = O.

b- Deduce that | is the center of S.



4) R s arotation with center B and angle % J is the point of intersection of (BG) and (AE).

a-What is the nature of SoR ?

b- Prove that J is the center of SoR.

5) The complex plane is referred to the orthonormal sytem (A;ﬁ, E) :
a- Give the complex form of S and deduce the affix of I.
b- Determine the affix of O then compare 10 and IA.

c- Misavariable point so that Zy = x+2(1-x) i and M’= S(M).
Determine Zy- and deduce that M’ moves on a line to determine its equation .

V- (3 points)

Consider a right angled triangle OBF at O with OF=3 and OB=4.

M is a variable point so that HM—O A WH =2MF .

Part A
1) Prove that M moves on a Hyperbol (H) with focus F , directrice (OB) and eccentricity e=2

Determine the focal axis of (H).

2) Ais a point so that OA = %6!5 and A’ is the symmetric of F with respect to O.

a- Prove that A and A’ are the vertices of (H) .
b- Deduce the center | of (H) and the second focus F’.

3) The circle with center I and radius 2 intersects (OB) at G and G’

Prove that (IG) and (IG”) are asymptotes to (H).

4) Cisa point defined as FC = g@
a- Prove that C is a point on (H).
b- Calculate CF’-CF and deduce CF’.
c-Prove that (OC) is a bissector of FCF’.
d-Plot (H).



Part B

e e l ~— -
Consider the orthonormal system(l,l, J)with I = EOF and ] = ZOB'

1) Write an equation of (H).
2) Write the equations of the asymptotes to (H).
3) (P) is a parbola with vertex V(0,2) and focus R(0,3).
a- Write an equation of (P).
b- Show that (P) is tangent to (H) at L(4 :6) and another point to be determined.
VI- (7 points):

Let f be the function defined over IR as f(X) =X - In(x2 +1) and (C) its representative curve

. - -
in the orthonormal sytem (O; i ; j).

Part A

1) Calculate lim f(x) and lim f(x).
X— -0 X—> +0oo

2) Show that the curve (C) has a parabolic branch in +oo and —oo parallel to the line (d) with equation y=x.

(x-1)°

x2 +1

b- Verify that (d) is tangent to(C) at O and determine a tangent in x=1.
¢ -Draw (C) and the line (d).

a- Show that f'(x) = and set up the table of variations of f.

3) The function f has over IR an inverse function fLand the point of intersection of (C;) and
(Cf -1) is on the first bisector.

a- Solve the inequality f(X) < X . Deduce the values of x so that f'l(x) > X.

b-Determine the parabolic branch of £l
c- Plot the curve of £~ in the same system of that of f.

4) Calculatejf(x)dx . Deduce the area of the domain bounded by the curves of fand f *and the lines

with equations x =4 and y =4.

5) Let g be the function defined over IR as g(x) = 1% ,and let h = fog.
+ X

a- Show that h is defined over IR.

b-Calculate lim h(x) and lim h(x). Deduce an equation of an asymptote to the curve of h.
X—> -0 X—> +0

c- Calculate h “(2).



part B

Ug =1
Let (u,,) the sequence defined as ) withne N .
Upyg =Up -In(Un +1)

1) a-Show that if X €[0;1] then f(x) €[0:1].
b-Deduce that foralln e N, u,, €[0:1].

2) Discuss the variations of the sequence (u,,).
3) a- Show that the sequence (u,,) is convergent.
b- Determine the limit of the sequence (Uy).
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Solution
I- Question | 4 pts
1) | False. The affix of B is : Zg = ( 2v2 + 2)e'® 1
2) False. The affixes of the points I, F and B satisfy the relation: Zig =i Z¢ . 1
Zg=i(Zp—2-2i)+2+2i
3) False . A measure of the angle of S0 S isg 1
False. The set of th points M with affix z verifing the two conditions: |z - 1| =|z - i] and
4) 1
lz-2-2i|=2is {AB}.
Question |1 6pts
La K(0;2;3) is a point on (d) and KA .(A%B /\\7d )= 0 1
Then (d) and (AB) are skew.
(d)=(Q) since y=2; AB L nz since AB .nz =0.
X y-2 z-3 1.5
1D 1 k(0;2:3)e(d); KM ./, AAB)=|4 0 -3|=0;y-2=0.
-2 0 3
: |1-2|
1-c d(A , =—=1 0.5
(A(Q) 7
KIPL nz because ﬁ P .nz =0. (P)and (Q) are perpendicular ..
2-a 15

(P)n(Q)=(A) and (P):3x —4z=0,(Q): Y —2=0 and z = m therefore




ik
3 - Ed
S(1;2;7) :K(0;2;3) then SKAVa=|; g g _3]
4 0 -3
2-b 1
3-6| 3 SK AV ¢
asiey= 22 sy 18 e
V25 5 F J25 5
Question 111 4pts
i+ g
A-1 =— 0.5
C3 84
9
CZ.Cl CZ.C1 CZ.C1
A2 |PE)=-S0+ 455 263723 1
9 9 9
81 | P(x=2) =1 = 10D 05
i T 2 T(n+6)(n+7) ’
n
CZ C1C1
_ _ _ 7 42 _ —_"n'7 _ 14n
B-2 P(X_O)_C 2 7 (n+6)(n+7) et P(X=1) =~ T (n+6)(n+7)
n+7 n+7
1
. CixC;
B-3 | P(two different colors /X =0) = —* ><2 2
c: 7
_ 2n?+12n _ _
B-4 E(X)—m—l then n=7 1




Question 1V

f

1 —_— = 1
S is the similitude that maps A onto D and C onto F. Ratio % = 2 and (AC, DF) :%+ 2k
2- R — :
a (AB,DG):E;D—Gzz then S (B) = G. 05
2 AB
2-b | S(A)=D and S(C)=F but C midpoint of [AE] then S(C) is the midpoint of S([AE]) then 0.5
S(E)=L
3-a | H midpoint of [BE] then S(H)=K midpoint of [GL]. 1
Since S(A)=D then (AH) L (DK) and( AD, DO) =%+ 2kz; 22 = tanDAO = tanABE = 2
then S(D)=0
3-b | S() =5((AH) n (DK)) = (DK)n (OH) =1 0.5
4-a | SoOR=S'1?,2,7)=h(?,-2). 0.5
- R S
4b B->B—>G 05
but JG =-2JB thenJ center of SoR
R P A | 05
5 5
5-b 0.5

Z, =—-2-4i=10=-4IA




S5-C | Z,,, =—6+4x+2ix and M moves on a line with equation x-2y+6=0 . 0.5
Question V 6pts
Part A
1 HW /\|VTBH =2A,,; = MH x OB with (MH) L (OB) 0.5
MH x4=2MF = _MF__ =2 ; then M’ moves on a hyperbola with focus F,
d(M,OB)
directrix (OB) , e=2 and focal axis (OF).
2-a | AF=2A0, AF’=6=2A’0 but Aand A’are on the focal axis . Aand A * are the vertices of (H). | 0.5
2-b | I midpoint of [AA ‘] and F’ symmetric of F with respect to I. 0.5
3 tan0IG = /3 = Slope of the asymptote then (1G) and (IG) are asymptotes to (H). 0.5
4-a | FC=6=2d(C,0B) then C is a point on (H). 0,5
4-b | CF’-CF=AA’=4 then CF’=10 0.5
4-c 0,5

R 1 R
tanOCF = 5 and tanFCF' ==

W[

1 AN
tan(20CF) = i—z = % then FCF’ = 20CF, therefore (CO) bisector of FC F'
4




0.5

4-d
F ®) F
Part B
1 X_2_y_2: 0.5
4 12
2 y=x4/3 and y=-x+/3 0.5
3-a | x> =4(y-2). 0.5
3-b | L(4:6) isa common point of (P) and (H). 0.5
Slope of the tangent at L to (H) =Slope of the tangentat L to (P) =2
then (P) and (H) are tangent at L but (IV) is an axis of symmetry of (H) and (P) hence (H) and
(P) are tangent at L’ (-4 ;6).
Question VI Note
A1l lim f(x)=+400 lim f(X)=-x 0.5
X Foo X—> -0
A2 X@;@% 1 Xﬂng@%ﬂ Jim [F()-x] = and lim [f(x)~x]=—=0 then|
(C) has parabolic branch parallel to the line with equation y = x.




(x-1)°

f'(x)= .
x2 +1

Table of variations.

A X % 1 +00
3.a
f’(x) + 0
f(x) o0
—00  ’
A3b | f(0) =0 and y=x is tangent at 0 and y=1 is a tangent at x=1. 0.5
#
9-
-
7 y =X
L's
5
A- 3
3.c (Ct)
2
l-
L L L L L L L L L L L t
: ' ' ' 1 2 H 5 6 7 g’

AR




Ada | f(x) <x then X e IR\{0}, f*(x) > x then x € IR \{0}. 0.5
Adb | Asymptotic direction parallel to the liney = x . 0.5
Adc 1
The curves of fand f  are symmetric with respect to the first bissector.
X2
If(x)dx =7—xln(x2 +1)+2x —2arctanx + ¢
A5 15
x? )
Area=16— 2{7 —xIn(x? +1) + 2x — 2arctan x} =8In17 + 4arctan4 -16
0
AGa | xe Dy, then xe Rand g(x) € D, therefore D, =R. xeD 05
Ab | X —>20,9(X) > 0554 h(X) > 0.y = gpya 0.5
Aéc | fis differentiable at g(x) and h'(x) =f'(g(x) xg'(x) hence h ‘(1) = _?2 0.5
Bla | If x €[0;1] then f(Xx) €[01] 0.5
B1b | Mathematical induction. 1
B2 | (Uy) strictly decreasing. 1
B3a | (Uy) strictly decreasing and having 0 as’lower bound then U, is convergent. 1
B3b | Limit = 0. 0.5
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