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I — (1.5 points)
In the table below, only one of the proposed answers to each question, is correct.
Write down the number of each question and give, with justification, the answer
corresponding to it.

Answers
N° Questions 3 b c q
.57
_| 6
1 o - n n 51
An argument of zis: 6 6 6 6
The solution set of the
2 Inequality IR 10;+ o[ | IR={1} | 11;+o]
In(x2 —2x+2)>0
IS :
3 lim xln(1+£j: 1
X —> 400 X -1 + 00 —00
zand z ' are two complex
4 _numbers. \z\ 2 \z\x\z\ 1
If z7=2"" then | z'|=
Z+i




11-( 2.5 points)
-> 2> -
In the space referred to a direct orthonormal system (O ; i, j , k), consider the points
A(1;-1;1), B(2;0;3), C(-1;1;1) and G(4;2;4) and designate by (P) the plane that
Is determined by A, B and C.

1) a- Calculate the area of triangle ABC.
b- Calculate the volume of the tetrahedron GABC and deduce the distance from G to plane (P).

2) Prove that x +y—z + 1 =0 is an equation of plane (P).

3) a- Show that the point F( 2 ;0 ;6) is symmetric of G with respect to plane (P).
b- Give a system of parametric equations of the line (d) that is the symmetric of the line (AF)

with respect to plane (P).
c- Prove that the line (AB) is a bisector of the angle FAG

I11-( 3 points) D C =
Consider, in an oriented plane, the two
direct squares ABCD and BEFC.

Let S be the direct plane similitude
that transforms A onto E and E onto F.

1) a- Determine the ratio k and an angle « of S.
b- Construct geometrically the center W of S.
c- Find the point G that is the image of F under S.

2) Let h be the transformation that is defined by h=S,S.
a- Determine the nature and the elements of h.
- -

b- Specify h(A), and express WA in terms of WF.
- -

3) The complex plane is referred to an orthonormal system (A;AB,AD).

a- Determine the affixes of the points E, F and W.

b- Find the complex form of S.
c- Give the complex form of h and find the affix of h(E).



V- (3 points)
Given two identical boxes Bq and B, .
The box By contains four red balls and two white balls, and the box B, contains
four red balls, three white balls and one black ball.

A- The two boxes B; and B, are placed inside the same bag. One box is drawn randomly from
this bag, after which three balls are then drawn, randomly and simultaneously, from this box.

1) Consider the following events:
E : « the drawn balls are three red balls from the box By ».

F : « the three drawn balls are red ».

a- Show that the probability of E is equal to %
b- Calculate the probability of 87F .

2) a- What is the probability of obtaining the black ball among the three drawn balls ?
b- What is the probability of drawing three balls having three different colours ?

B- All the balls in the boxes B; and B, are now emptied in an urn U.

Three balls are drawn, simultaneously and randomly, from the urn U.

Let X be the random variable that is equal to the number of white balls among the drawn balls.
1) Determine the probability distribution of X.
2) Calculate the mean ( expected value ) E(X).

V-( 2.5 points)
—> >
[

Consider, in the plane referred to an orthonormal system (O ; i, j), the hyperbola (H)

of equation X% — 3y2 = 3.
1) a- Determine the coordinates of the vertices and of the foci of (H) and find its eccentricity.

b- Write the equations of the asymptotes and of the directrices of (H).
c- Draw the hyperbola (H).

2) Let (D) be the region bounded by the hyperbola (H) and the line of equation x = 2.
Calculate the volume generated by the rotation of (D) about the axis of abscissas.

3) Designate by K and L the points on (H) having the same abscissa 2.
Show that the tangents to (H) at K and L intersect on a directrix of (H).



VI- (7.5 points)
A — Consider the differential equation (E) : y'+2y= 6xe X .

Let z=y-3x%e %X,

1) Write a differential equation (E') satisfied by z, and solve (E').

2) Deduce the general solution of (E), and find a particular solution y of (E) that
verifies y(0) = 0.

B- Let f be the function that is defined, on IR, by f(x)= 3x%e~?* , and let (C) beits

- -
representative curve in an orthonormal system (O ; i1, j).

1) a- Calculate lim f(x) and deduce an asymptote of (C).

X—>+00
b- Calculate lim f(x) and lim m.
X—>—00 X—>— X

2) a- Calculate f '(x) and set up the table of variations of f.

b- Prove that the curve (C) has two points of inflection.
3) a- Draw the curve (C).
b- Determine, according to the values of the real number m, the number of roots of the

equation : me?* —3x? =0.

4) Let F be the function that is defined, on IR, by F(x) =(ax? + bx + ¢)e™2X .

a- Determine a, b and ¢ for which F is a primitive of f.
b- Calculate the area of the region that is bounded by the curve (C), the axis of abscissas
and the lines of equations x =-1 and x =0.

5) The tangent to (C) at the point A( 1; 3e™2) cuts again the curve (C) ata point E of

abscissa t.

a-Verifythat -03<t<-0.2.

b-Let h be the function that is defined, on IR, by h(x) =X 1

Prove that h(t) =t.
. L f(x)

6) Let g be the function that is defined by g(x) =e :
a- Set up the table of variations of g .

b- Find the number of solutions of the equation g(x) =e.
c- Solve the inequality g(x) > 1.
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1 i i(jﬂr) i—
z=-2¢e 6=2¢ 6 =2e b
2 | In(x? —2x+2)>0 X2—2x+2>1; (x=1)*>0 ; C 3
3 : :
lim xIn(1+—): lim M=1 , Wheretzl. a
X—>+00 X t»0 t X
Aol lzilJzi]
|1Z'|= — = — = d
lz+1]| |z+1]
1
la —”ABAAC” AB AC =- 4|—4J+4k S=243 U2 1/2
- > -
1.b V=|AG.(AB/\AC)|=|—12|=2u3; V= dxS thusd—B—V: 6 - fAu .
6 6 3 S 23
- - -
2 | AM.(ABAAC)=0;-4(x-1)-4(y+1)+4(z-1)=0; x+y-z+1=0. 12
=OR : The coordinates of A , B and C verify the equation of (P) .
— - - -
3 FG(2;2;-2); Np(1;1;-1); FG =2 Np ,so (FG)_L (P).
A midpoint of [FG] ; I(3;1;5); 3+1-5+1=0 thus I belongs to (P). 1
=OR : prove that (P) is the mediator plane of [FG].
3.b | (d)istheline (AG) :x=3m+1;y=3m-1landz=3m+ 1. 1
(Al) is a bisector of FAG since AF = AG and | is the midpoint of [FG],
3.c - - - - 1
moreover, Al(2;2;4) and AB(1;1;2) hence Al =2 AB ,thus B belongs to (Al) .
11
EF 1 - > T T
la | S(A)=E;S(E)=F. k=—==, (AE,EF) = —-(2n), =—. 1/2
(A) (E) AE 2 ) 2(n) =7
. - T . .
Since o= (WA , WE) = > then W belongs to circle of diameter [AE] ;
1b 1/2
Also since (WE WF) = then W belongs to circle of diameter [EF] ;
Thus W is the point of mtersection of the 2 circles, other than E ( S(E) = F £E).
S(E) =F and S(F) = G so (EF FG) — and G belongs to the semi st. line [FD) ;
l.c G 1/2
and since — == then G is the midpoint of [FC].
EF 2
h is a direct plane similitude of center W, of ratio % and of angle = , thus it becomes the
2.2 1

negative homothecy of center W and of ratio —% .




%

%
2.b | S(A) = E and S(E) = F then h(A) = S(S(A)) = S(E) = F, so WF=—%WA. 1/2
. 1 1 8 4.
3a |zg=2;z2 :2+|;WF:——WA Zr-zZw=-—(za-2 Zw=—+ —1I. 1
E F 2 F—2Zw = 4( A=2Zw); st :
3b |27 zieiE z-2 'z’—§—£i:1i z—§—£i 'z’zliz+2. 1
Wz(W)’ A A A
z—zW———(z Zw) ;7 ———£z+2+i.
4
3.c 1 3 1
Forz=2;7=-=+2+i=—+1.
2 2
[\
1 C3 1 4_1
Ala |P(E)= =x—F= =x—=— 1/2
® 2 C% 2" 20 10°
3
1 1 C 1 1 _4 _ 19
ALb | P(F) =P(3R from B;) + PG R from By) = —+ ~x—2= —+ >x_—= ——, 1
(F) =R A ) 10" 2 10" 2 140
Obtaining the black ball among the chosen 3 balls means that B, is chosen ,so 1 black and
A2.2 | 5 non black are chosen from B, ; pl—GC1XC7 1,23 1
2 (38 2 56 16
Obtaining 3 balls having different colors means that B, is chosen from which one ball of
each color is chosen;
AZb 0=l cixchxch 12 _ 3 1
I 2x56 28"
The possible values of X are 0;1;2and 3.
X 0 1 2 3 5
_ C3 _ 84 ct xcg 180 | CExCg _ 90 cd _10
8 P 3, 364 | 3, 364 | 3, 364 3, 364
E(X)_@_lm
364
V
X°-3y°=3
2
X _y2-1. a?=3 g0 A(\/§;0) and A(—\/§;O) are the vertices.
3
la 1172
2_ .2, 12— - . , . _c_23
c-=a"+b°=4 thenthe fociare F(2;0)and F’(-2;0), and e—g—T
The asymptotes of (H) have equations : y = ix and y = _—1x
B V3
1b . . a’ 3 a’ 3 1
Directrices: x= —=— ; X=—-—=——,
c 2 c 2




.

1/2
2 2 X2 E T 6310
2 |V=n Iyzdx:n J(?—l)dx:n ?—x :T us. 1
N 73 B3
1 1 1 1 1
For x=2, y’=>and y= —— or y= ———,s0 K(2; —=) and L(2; ———).
y =3 A ( \/5) ( \/5)
Equation of tangent at K 1y = f"(Xk)(X — Xk) +f(xk) ; 2x-6yy’=0;y = 31 .
y
2 1 2
3 = (x-2)+—= = ——x-+/3. 1
By symmetry , the equation of the tangentat L is y = —%x +4/3.
The two asymptotes intersect at a point of abscissa x = g
VI
Al |y=z+3x%e ™,y =2’ +3(2xe™™ -2xe*) ;2 +2z=0 (E) ;z=Ce™ 1172
A2 |y=Ce™+3x°%e™;y(0) =0 gives C=0 and y=3xe 1
3x2 2
lim f(x)= lim —— =3 Ilim X =0 ; the axis of abscissas is an asymptote to
Bla | X—+© X —>+00 p2X X —>4o0| X 1
(C) at (+o0).
lim f(x)=+o; lim ) - jim 3xeX=—w,
Blp | X—>—© X——0o X X—>—00 1
(C) has a vertical asymptotic direction (parallel to axis of ordinates).
£(x) = 6x(1-x) e,
X -0 0 1 + ©
f'(x) - 0 + 0 —
B2a + o0 3¢ 1
0
0




f7(x) = 667 (2x° — 4x + 1).

B2b | f  (x) vanishes twice, changing signs, at the points of abscissas 2 _2\/5 and 2 +2\/§ , thus 1
(C) has 2 points of inflection.
y
\
B3a \ 112
—
X
me™ = 3x" ; m = 3x°%e
B3b For m <0 no roots . For m =0 a double root. 1
For 0 <m < 3e™2; three roots For m = 3¢ % a simple root and a double root.
For m > 3e” % one root.
F'(x) = f(x) gives :
B4a (2ax + b)e™ -2e"*(ax® + bx + ¢) =3x%¢™; —2a=3;2a-2b=0andb-2c=0 .
a=-3/2:b=-372 and c=-3/4 :  F(x)= —g(x2 X+ %)e-ZX.
0
B4b | A= {—E(x2+x+1)ezx} :E(ez—l) u®. 1
2 2 L, 4
B5a 3e°=0.406 ; f(-0.3) =0.4919 > 0.406 and f(- 0.2) =0.179 < 0.406 thus-0.3<t<-0.2. 1
2OR: f(—0.3)—3e?=0.0859>0 and f(-0.2)—3e?=-0.227<0.
-2t
202t _ a2 . 428 4 o2 _i —(t-n P _i. —(t-1) __1-
B5p | 3t =37t = =1e =7 [e ] —tz,e = t(cart<0) 1
thus h(t)=t.
X -0 0 1 + ©
g'(x) — 0 + 0 - 1
+ oo ese—‘
9(x) \ / \
1 1
B6b | 90 =€ e'™ —e : f(x) = 1; but (C) cuts the line of equation y = 1 in a single point 12
thus the equation g(x) = e has a unique solution .
B6C g(x)>1;f(x)>0 then x=0. 1/2

=OR : Use the table of variations of g.
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