15000 A8l il ssakal)
n T R fE———
Aalal) 4 5l ;3 A4S _fidial) Liaalsy) Liggl .
Sl sl 153“! lpaaly ) :audd WG9l iS5 poll
2019 /2 a2, gasad o cloillg Cigaul)
OI:IQLH-I :S:\.Aﬂ

Ll a5l e slaall Gl A0 o daa Sl ALE e Al AT Jlaninly zeans) :adasDle
(Al 53 ) sl Jiliasall i i ol JIVI () 59) daualiy (A1 i il Ala ) i jall aadaiany
I- (4 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.
In these exercise Z and Z' are two complex numbers

No Question a b c
. — . T T
1 | If Zisreal, then an argument for Z(iZ + Z) is: 7 0 3
If M(Z), M'(Z"), A(—1) and B(2i) are 4 points
2 | on the complex plane such that Z' = % , then VAB 2AB AB
AM' X BM =
If M(Z), M'(Z") and A(2i) are 3 points on the the line:
3 | complex plane suchthat Z' = (Z — 21)?2 and Z' is y'0y ' X' Ox
real negative, then M(Z) moves on: y=2
If Z and Z'are two nonzero complex numbers such
4 thatZ’:?,theanZ_’: 2i+3 —2i-3 | —2i+3
11- (4 points)

In the space referred to an orthonormal system (0; 1,7, E), consider the point A(1,2,0) and the two
lines (d) and (d") with parametric equations:

x=t+1 x=-m+4
(d)ijy=2 and (d){y =3 where m and t are two real parameters.
z=—-2t z=2m-—1

1- a) Show that A4 is on (d) but not on (d").
b) Verify that (d) and (d") are parallel.

2- Let (P) be the plane determined by (d) and (d").
Prove that 2x — 5y + z + 8 = 0 is an equation of (P).

3- Consider in the plane (P) the circle (C) which is tangent to (d) at A.
a) The center | of circle (C) is on (d"), calculate the coordinates of I.
b) Show that the radius of (C) is equal to /6 units of length.

4- (C) intersects (d") at Eand F, and (A) is the line passing through A and perpendicular to (P).
a) Verify that, for any point L on (d) the area of triangle LEF is a constant to be calculated.
b) Write the parametric equations for (A).

¢) Determine a point B on (A) so that the volume of tetrahedron BLEF is equal to 2+/30 units of
volume.
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I11- (4 points)

An urn contains 3 white balls and 7 black balls.

A game runs as follows:

The player chooses randomly one ball from this urn.

If this ball is black, then the game ends.

If the ball is white, then the player does not replace it back in the urn and he chooses a second ball.
This process will continue until a black ball is chosen and the game ends.

The player wins 10 000 LL for each white ball and nothing for the black ball.

Part A

1- Calculate the probability that the player wins exactly 10 000 LL.

2- Calculate the probability that the player wins at least 10 000 LL.

3- Knowing that the first chosen ball is white, what is the probability that he wins 30 000 LL?

Part B

Let X be the random variable that is equal to the amount gained by the player.

1- Find the four possible values of X.

2- Prove that P(X= 30 000) = —-

3- Find the probability distribution and the expected value of X.

4- Suppose that there are 10 players during each day of April. Calculate the expected total amount
gained by all the players.

V- (8 points)
Part A
Consider the function g defined over Ras g(x) =1+ (1 — x)e*.
1- a) Determine lim g(x) and lirp gx).
X—>—00 X—>+00
b) Calculate g'(x) and set up the table of variations of g.

2- a) Prove that the equation g(x) = 0 has only one root a, then verify that 1.27 < a < 1.28.
b) Discuss according to the values of x, the sign of g(x).

Part B
Consider the function fdefined over R as: f(x) = (2 — x)e* + x — 2, and denote by (C) its
representative curve in an orthonormal system (O, 7, ).

1- a) Determine xlirpmf(x) and calculate f(2.5).
b) Determine lim f(x) and prove that the straight line (d) with equation y = x — 2 isan
asymptote txoﬁ(_(?j.
c) Study the relative positions of (C) & (d).
2- a) Verify that f'(x) = g(x), then set up the table of variations of f.
b) Show that £ (a) = “=2".

3
4
5

Show that the origin is an inflection point for (C).
Draw (C) and (d).

Denote by A the area bounded by (C), (d), (yy') and the line with equation x = a.
Show that A = % units of area.

Page 2 of 2



3 5K 45t - cludaly  2Balal)
- - wEN L “ EE——
uuj iy g3l ,a.\Lg.«:S\ S ) Ay gl o
Baadl g sle cp Al R Go il 5 poll 6
2019 /2 :ad) zigal T clodVig Cagasll
Olis b 13 1all g :
Ql Answers pts
1 a is correct since Z is real then Z = Z then 1
ZGZ+7)=2@1Z+Z)=2*(1+i)andarg(Z%(1+i)) = 0 +7 + 2km.

2 | ciscorrect since AM' X BM = |ﬂ+ 1| X |Z = 2i|] = |1+—2i.|>< |Z — 2i] = |1+ 2i| = AB. 1

2i-Z [(Z-2D)]

3 |2 is correct since Z is —ve real then (Z — 2i)? = —ve real so (Z — 2i) is pure imaginary, Z is pure 1

imaginary.

4 |biscorrectsince Z x 7' = 21—3 = —2i — 3. 1
Qll Answers pts
1-a | Fort = 0,A belongsto (d); ya = 2 # y,) = 3 then A does not belong to (d'). 0.5
1-b | Vi =- V@) & Abelongs to (d) and does not belong to (d") then (d) is parallel to (d"). 0.5

) Substitute their parametric equations in (P):2(t+1) —10 -2t +8 =10, (d) < (P) and 05

2(-m+4)—15+2m—1+8=0,(d") c (P). Or AM.(V, x AG) = 0, with G a certain point on (d"). '
3-a |I(-m+4,3,2m—1);Al.Va) =0=> —m+3—4m+2=0= [(3,3,1). 0.5
3-b | The radius of (C) is AI = /6 units of length. 0.25

The height issued from L to (EF) is constant since (d)and (d")are parallel and [EF] is diameter.
4-a . .. . 0.75

Thus, the area is constant and it is equal to 2‘/?/6 = 6 units of area.

. . x=2a+1
Z=Q

4o |BQa+1,-5a+2,a);2V30 = Areatl?P®? = 6 then V30 = V30aZ = a = +1 then 075

B(3,-3,1) or B(—1,7,-1).
Qlll Answers pts
A-1 | P(10000) = P(WB)= = x Z = L. 05

10 9 30
A-2 | P(A)=1-P(0)=1—- % = % where A is the event that the player wins at least 10 000LL. 0.5
30 000 -2,1,7_2 ; : B B B

A3 P( _ _/W) =5 x - x> =— where W is the event that the first i i i 075

ball is white. W W W B
B-1 | Qy = {0; 10 000; 20 000; 30 000}. 0.25
B-2 | P(30 000) = P(WWWB)= > x 2 x - x 2 =-L. 0.25

10 9 8 7 120
Xi 0 10 000 20 000 30 000 Total
o 84 28 7 1 1
3 ' 120 120 120 120 1.25
PX; 0 280 000 140 000 30000 E(X)= 3750
120 120 120
4 Total amount =10 x 30 x 3 750 =1 125000 LL. 05
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Qlv Answers pts
A-1-a | lim g(x) = lim 1 +(1;_;C)L H lim 1 +_—Ex: 1; lim g(x) = — o 0.75
X——00 X——00 e = X—>—0 —e X—+ 00
gl(x) =-xe* x |—oo 0 +co
Withe* > 0 g’ + [ —
A-1-b gx) / 2 \ 0.5
1 ‘ —co
Over ]-o,0] g(x) > 0then g(x) = 0 has no solution in this interval.
A-2-a In [0, 4+00[ g is continuous and strictly decreasing, and changes its sign from positive to negative 0.75
thus g(x) = 0 has one solution « in this interval. Consequently, g(x) = 0 has only one root o over |
R. g(1.27) x g(1.28) = 0.04 X (—0.01) <0 = 1.27 < a < 1.28.
A-2-b | By referring to the table of variations, over ]-oo, a[ g(x) > 0, over Ja, +oo[ g(x) <0 0.5
: — 3 E _ X — E = — = —
B-1-a | lim f(x) = xgrlloox[(x 1)e*+1- 2] =—ocoand £(2.5) = —5.59. 05
lim () = lim $24+x 2L H fim L +x-2=-00
B_l_b X—>—00 xX—>—oo € fo X——oo € 1 075
lim [f(x) —(x—2)] = lim — = lim —=0 =(d): y = x-2 is an asymptote.
X—>—00 X—>—00 X—>—00
Yy = Ya = 2—x)e* X —o0 2 400
Withe* > 0 Ve - Va + ( -
B-1-c Relative|(C) above ( d)|(C) below (d) 0.5
position -
(C) intersects (d)at
A(2,0)
flx)y=—e*+2—-x)e*+1=g(x) x _|—o0 clr +o0
r + -
B-2-a f(x) / f(‘a) \ 0.5
f(@)= (2 — a)e® + a — 2 but g(a)= 0 then (1 — a)e® = —150 e% = — —
B-2-b @2y’ - 0.5
fla)=e*—14+a—-2= —
B-3 f"(x) =g'(x) = —xe*, thenf" (0) =0, and changes its sign at x = 0 from positive to negative 05
& 1(0) =0, thus O is a point of inflection. '
B-4 1.25
B-5 |A= foa(Z —x)erdx = (2 —x)e* +e*]§ “Byparts” S0A =3 —a)e* -3 = % units of area. 1
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