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I - (2 points)
: : _ 2[4 2 :
Let f be the function defined, on [-3; 3], by f(X) =3 [9-x“ and (C) be its

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

1) Calculate f '(x) and set up the table of variations of f.

2) Draw the curve (C).
x2 yz
3) Consider the ellipse (E) of equation 5 + i 1.
Show that (C) is a part of (E) and draw (E).

4) Using the change of variable x =3cos 6, we get :
I_SB f(X) dx = 6[(7; sin20do (It is not required to prove this equality).
Deduce, from this equality, the area of the region bounded by (E).

Il - (3points)
-
The space is referred to a direct orthonormal system (O ; i, j, k).
Consider the lines (d) and (d') defined by :
X=2t+1 X=m
(d):{y=-2t-1 and (d):{y=2m-3 (tand m are two real parameters) .
zZ=t+2 z=2m

1) Show that the lines (d) and (d') intersect at the point A (1 ; -1 ; 2) and that they are
perpendicular.
2) Write an equation of the plane (P) determined by (d) and (d") .
3) Consider, in plane (P), the line (D) defined by:
x=3\-1
(D):qy=-1 (A is a real parameter) .
z=3\
a- Prove that the line (D) is a bisector of one of the angles formed by (d) and (d").
b- E(-1;-1;0)isapointon (D) ; designate by (C) the circle in plane (P) ,
with center E , that is tangent to (d) at T and to (d') at S.
Determine the nature of the quadrilateral ATES and calculate the length AT.
c- Write an equation of the mediator plane of [AE] and deduce a system of parametric
equations of the straight line (TS).



111 - (2.5 points)

A tourist agency offers its customers two choices of 7-day voyages:
full-board or half-board.

The agency published the following advertisement:

Choice
Full-board Half-board
Destination
France 1500 000 LL 1300 000 LL
Italy 1250 000 LL 1100 000 LL
Turkey 800 000 LL 700 000 LL

This agency estimates that 25 % of its customers choose France, 35 % choose Italy,

and the others choose Turkey, and that out of the customers to any destination, 60 %
choose full-board.

A customer is questioned at random.

Consider the following events:

F : « the questioned customer has chosen France ».

| : «the questioned customer has chosen Italy ».

T : « the questioned customer has chosen Turkey ».

B : « the questioned customer has chosen full-board ».

1) a- Calculate the following probabilities :
PBNF); P(BMI); P(BNT) and P(B).
b- The questioned customer had chosen full-board, what is the probability that he chose Italy?

2) Let X be the random variable that is equal to the amount paid to the agency by a voyager.
a- Determine the probability distribution of X .
b- Calculate the mean (expected value) E(X). What does the number thus obtained represent?
c- Estimate the sum received by the agency when it serves 200 voyagers.



IV - ( 3points) C

In the adjacent figure,
ABC , ADB and CDE are three

direct equilateral triangles A | B
- - T E
such that (AB;AC) = 3 (27).

Designate by I the midpoint of [ AB ] .
1) Show that AE = 2AB.

D

Let S be the direct similitude, with center W, ratio k and angle 0, that transforms
Aonto B and E onto D.

2) Determine k and verify that ez_—;“ (2m).

3) Designate by (T) the circle circumscribed about triangle ACE.
Prove that the image of (T), under S, is the circle (T ') of diameter [BD] and
deduce that the image of point C under S is point J, the midpoint of [DE].
- - - -
4) The complex plane is referred to a direct orthonormal system (A;u, v) such that u = Al.
a- Determine the affixes of the points B,C,D and E.
b- Find the complex form of S and specify the affix of its center W.

5) Let S' be the direct similitude with center W, ratio 2 and angle _—; :

a- Determine the nature and the elements of the transformation S'oS.
b- Calculate the affix of point A', the image of A under S'0S .

V - ( 2.5points)
- -
In the plane referred to an orthonormal system (O; i, j)  (unit 3 cm),
consider the parabolas (P) and (P") of equations y? = 2x — 1 and x* = 2y — 1 respectively .
1) Determine the vertex, the focus and the directrix of each of these two parabolas.
2) Verify that the point A (1; 1) is common to (P) and (P'), and prove that (OA)
is a common tangent to these two parabolas.
3) Prove that the line (d), perpendicular to (OA) at O , is a common tangent to
(P) and (P".
4) Draw (d) , (P) and (P").
5) The area of the region bounded by (P), the axis of abscissas and the line of
equation x = 1 is equal to 3 cm®.
Deduce the area, in cm?, of the region bounded by (P), (P'), the axis of abscissas and
the axis of ordinates.



VI - (7 points)

A- Consider the differential equation (E) : y"+3y' +2y=2.
Let z =y-1.

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

2) Deduce the general solution of (E) and find the particular solution of (E) whose
- -
representative curve, in an orthonormal system(O; i, ), is tangent at O to the

axis of abscissas .
B- Let f be the function defined, on IR, by f(X) =e 2X-2e X+ 1 and (C) be its
- -
representative curve in the system (O; i, j).

1) Calculate lim f(X) and deduce an asymptote (d) of (C).

X—>+40
2) Calculate lim f(xX) and lim @
X —>—00 X—>—w X

3) Find f'(x) and set up the table of variations of f.

4) Prove that (C) has a point of inflection | whose coordinates are to be determined.

5) Determine the coordinates of the point of intersection of (C) with its asymptote (d).

6) Draw (d) and (C).

7) Calculate the area of the region bounded by the curve (C) , its asymptote (d) and the

axis of ordinates.

8) Let g be the function given by g(x) = In(f(x)), and let (G) be its representative curve .

a- Justify that the domain of the definition of g is | —c0;0[U]0; +oo [, and set up
its table of variations.

b- Prove that the line (D) of equation y = -2x is an asymptote of (G) .
c- Solve each of the equations g(x) =0 and g(x) =-2x.

d- Draw (D) and (G) in a new system of axes.
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| Thus (C) is the part of (E) located above the axis of abscissas.

(E) =(C) u(C’) where (C’) is the symmetric of (C) with respect to the
axis of abscissas.
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A is the point of (d) correspondingto t=0.
A is the point of (d’) corresponding tom =1..

V,(2:-2:1)and V, (1:2:2); V,.V, =0, thus (d)-L (d")

M(x,y,z) is a point on (P) iff A%M.(\H/d/\\%/d') =0;
So(P):2x+y-22+3=0

A is a point on (D) corresponding to A = %

>cos(\7d ; \7D): =~ -
'V <1 Vol

Thus one of the angles formed by (d) and (D) is equal to 45°.

»Or:V, (3:0:3): V, =V, + V, where |V, || = |V, || =3

»Or: LetE(-1;-1;0)beapointon (D) ; d(E ;(d)) =d(E,(d)) = 2.

VeV, W2
e =

3-b

(D)
(d)

A (d)

A=T=5=90° and ES = ET ,then ATES is a square, consequently

AT = E:2.OrAT=ES:2.

J2

3-c

Let L be the mid point of [AE] ; L(0;—-1;1)

(Q): LM.AE=0 where AE(-2;0;-2)
Q:x+z-1=0
T and S are two points belonging to (Q) and to(P) , thus (TS) is the line
of intersection of (Q) and (P).
Xx+z-1=0
(TS):
2X+y-22+3 =0

(TS):x=—a+l,y=4a-5,z=a.




0.4
0.25
P
0.35 =
> | >
0.4 B
0.4 B
0.6
. _
0.4 B

PBAF)=025%x06=0.15; P(B1)=0.35x 0.6 = 0.21

l-a |PBNT)=0.4x0.6=0.24; P(B) =P(BNF)+P(BN1)+P(BNT)=0.6
» P(B) = 0.6 because 60% of customers choose full-board.

P(INnB 0.21

1b |paigy=PUNB) 021 o0
P(B) 0.6
5 xi | 700000 | 800000 | 1100000 1250 000 1300 000 1500 000
-a D 0.16 0.24 0.14 0.21 0.1 0.15

b E(X) =1 075500

1,075,500LL is the average amount paid by a voyager to the agency.

2-C

If the agency serves 200 voyagers, it estimates to receive:
200 x E(X) = 215,100, 000 LL

(CI) : bisector of AC B then IC B = 30°.
I € E = 60° then (CB) is a bisector of I1C E.

Similarly (DB) : bisector of 1D E , then B is the center of the equilateral
triangle DEC ; BE =2 Bl = AB and consequently AE = 2AB.

S(A)=Band S(E) =D thenk= o2 =AB _1
AE AE 2

and 0 = (AE, BD) (2n) = (BE, BD) (2r) = -2—; (2n)

The triangle ACE is right at C, the circle (T) has as diameter [AE],
thus (T°) is the circle of diameter [BD] = S( [AE] ) .

J: mid point of [ED] and BDE is isosceles then BJD=90%and Je (T7).
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AEC is a direct semi - equilateral triangle and BDJ is direct semi-
equilateral triangle, thus S(C) = J.

4-a

Zg=2;,2c=1+ i3 ;zD:1—i\/§ and zg = 4.

4-b

2n
z’=az+b= %e 3z+b= —%(1+i\/§)z+b

S(A)=Bthenb=2s0z = —%(1+i\/§)z+2
»Or:S(A)=Band S(E)=Dgive2=0+band1— iv/3 =a(@) +b
b=2anda= —%(1+i\/§).

b
l1-a

2 ]
Z = —(B-i1v3
w 7( )

5-a

S’0S is similitude of center W , of ratio %X 2 =1andangle

373 7. S’0S is a central symmetry with center W.

5-b

ZA’:ZZW = ;(5—| 3)

(P):yP=2x—-1=2(x— %) and (P) :x*=2y—1.

(P) has vertex S(% ,0), focus F(1 ;0) and diretrix (y’y).

(P’) has vertex S’(0, %) , focus F’(0 ;1) and directrix (x’x)

The coordinates of A satisfy the equations of (P) and of (P’) , thus A is a
common point to these parabolas.

»(OA):y=X

(OA) N(P): x*=2x—-1;(x—1)*=0,x’ =x" = 1(double root)

(OA) is tangent to (P) at A.

(OA) N(P):y?=2y—1;(y—1)*=0,y =y’ = 1(double root)

(OA) is tangent to (P’) at A.

»Or:2yy=2,y = 1 and ya' = 1 ; the equation of the tangent at A to
y

(P)is y—1=1(x-1);y=xwhich is (OA)
Similarly for (P’).
» Notice that (OA) is the bisector of FAF'.

(d):y=-x.
(d)N(P) : x* =2x-1; double rootx'= X"= X,
(d)~(P") : y*>=2y-1;double root y'=y"'=y,
» Or (d) is the symmetric of (OA) with respect to the focal axis
(‘axis of symmetry) of (P) thus (d) is tangent to (P) .Similarly (d)
1s the symmetric of (OA) with respect to the focal axis (y’y) of (P”).




A
A
F,
4 F
» X
o)
V
(d)
Let S be the required area.
The area of the domain bounded by (P), (x’x) and the line x = 1 is
5 | equal to the area limited by (P’), (y’y) and the liney =1 .
S = (area of square OFAF’) — 2x3 =9 — 6 = 3 cm?
y'+3y +2y=2;z=y-1
A-1 (E1):2"+32+22=0
Characteristic equation of (E1) : P +3r+2=0;r=—1orr=—2
Then z = Cie* +Cpe™
y=z+1=Ce*+Cre ™ +1
VI | A2 y(0)=0and y’(0)=0give C;+C,=-1and-C;-2C,=0;
Ci=-2andC,=1
Theny=—2e*+e®+1
f(x) = e*—2e*+1
B-1 | lim f(x) =0+1=1, the line (d) of equation y = 1 is an asymptote of

X—>+00

().




Vi

B-2

Iimf(x)=lime™(e™ -2+€") =+
X—>—00 X—>—00

f(x) _

im —2%= Ilim
X—>—0o X X—>—00 X

y’y an asymptotic direction .

—X —X X
e (e —2+e):_oo(+oo):_OO

B-3

f'(x) = -2 + 2e™

0 +
=2e”(1-¢e™), X == ®

f(x)

f(X) +w\o/l

f'(x)=4e®-2e"=2e%(2e%-1)

f’(x) vanishes at x = In2 and changes sign ;moreover f(In2) =

Then the point W(In2 ; %) is a point of inflection of (C).

(Ccuts(d);e™—2e*+1=1;e*e*-2)=0;e*=2:x=-1In2

B-51 () cuts (d) at (— In2 ; 1).
AY
1
B-6
_________________ W
-In2 0O > X
; ; 1 1
B-7|S= j @L—f(x))dx = j (e ¥ +2e)dx :{Ee-“ - 2e"‘} ==u?
-In2 -In2 —In2
9(x) = In(f(x))
g is defined for f(x) > 0 which corresponds to D, =]—o0;0[]0;+o0[
g(x) = In(f(x)) and In is strictly increasing , therefore g and f have the
same sense of variation.
X |- 0 +®
g(x) [+ 0
B-8 ~ /
a —oo =X

»Or g'(x) = Y then g’(x) has the same sign as °(x) on D, .

f(x)
And lim f(Xx)=+oothen lim g(X)=-o
X—>—00 X—>—00
lim f(x)=1then lim g(x)=0
X—>+00 X—>+0
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g(x) —(—2x) = In(e™ —2e ™ +1) +In(e®) = In (1- 2 &* + &™)
lim [g(x) + 2x] = In1=0; (D) is an asymptote of(G) at — .

g(x) = 0 is equivalent to In(f(x)) =0 ; f(x) =1 ; x = — In2.
g(x) = —2x is equivalent to In(1 -2 e* +e*)=0; —2e*+e*=0;
e=2;x=1In2

In2 ~x

~In2\ O
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