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I- (4 points)

In the space of an orthonormal system(0; 1,7, K), consider the plane (P) with equation :
x=-t—1

X+y+z-1=0,and the line (d) with parametric equations { y=t+5 (t € R),
z=3t+9

Let H (1, 1, -1) be a point on (P).

1) Determine A, the common point between (d) and (P).

2) Let (A) be the line passing through H and perpendicular to the plane (P).
a- Write a system of parametric equations of (A).
b- Verify that E (2,2,0) is the intersection point between (A) and (d).
c- Calculate the angle formed by (d) and (P).

3) Let (Q) be the plane passing through O and the point F (2,1,0) and perpendicular to(P).
a- Write an equation of the plane (Q).
b- Let M(X,y,z) be a variable point on (Q).

Prove that the volume of the tetrahedron MEAH is constant.

c- Deduce that the two planes (Q) and (EAH) are parallel

11- (4 points)

A game consists of throwing a dart at a target . The target is

divided into four sectors as shown in the figure at right.

Denote by Py the probability of obtaining 0 point, P3 the probability

of obtaining 3 points and Ps the probability of obtaining 5 points.
1) We know that the dart touches the target on every throw, 0 0

1 1
Ps=—Psand Ps =—P,.
5 2 3 5 3 0

Verify thatPs = % .

2) Inthis part ,the game consists of throwing a maximum
of two darts. Suppose that the two throws are independent. A player wins a round if s/he
obtains a total greater than
or equal to 5,but the game stops if she obtains 5 at the first throw.
Consider the following events :
e G : «The player wins a round in 1 throw».
e G, :«The player wins a round in 2 throws ».
e Gp:«The player loses a round ».

Show that P(Gy) :% ,then deduce P(Gy).

3) To participate in the game, a player should pay 2000 L.L.
If the player wins a round in one throw, she gains 5 000 L.L.
If the player wins a round in two throws, she gains 3 000 L.L.
If the player loses a round, s/he gains nothing.
Denote by X the random variable that corresponds to the algebraic gain of a player in one
round
a- Verify that the possible values of X are : —2000, 1000 and 3000.




b- Determine the probability distribution of X.
c- A game is fair if E(x) > 0. Is this game fair?

I11- (4points)
The complex plane refers to a direct orthonormal system (O; U, V).
Consider the points E, A,B,M and M’ with affixes i, 2, 2i, z et z’.
2-1
2+iz
1) If z=— 2i,write z’ in exponential form.
2) a) Prove that (z’-1)(2+iz) =2 - 2i .
b) Verify that 2 +iz =i (z - 2i).
c¢) Deduce the value of (z’- 1)(z - 2i).
d) Calculate BMxEM’ and (u,BM) + (u,EM").
3) Givenz=x+iyand z’ =X’+iy’.
a) Find x” and y’ in terms of x and y.
b) If z* is pure imaginary, prove that M moves on a line whose equation should be
determined.

c) Calculate, in this case, the angle (u,BM ).

Let z’ be the complex number defined as: z’ =

V- (8points).
Part A
Let g be the function defined over]0; + o[ as g(x) = ax*—2Inx + b.
(C,) isits graph and A is the point on(Cg) so that x , = 1.
1) Find a and b sothat (Cg) is tangent at A to the line (d) with equation 1y =2x + 2.
2) In what follows leta =b = 2.
a) Find leirg g(x)and XIirpoog(x) :
b) Set up the table of variations of g, deduce that g (x) > 0.
3) h is the function defined over]0; + [ as h(x) =x* -In’x+2Inx-1.
a) Find leirg h(x) and Xllrpoo h(x).

b) Prove that h’(x) :M. Deduce that h is increasing.
X

c) Calculate h (1), then discuss according to x the sign of h(x).
Part B

2
f is the function defined over ]0;+ oo [ as f(x) = x - 1 + 1+In"x

; (C) is the graph of f.
1) a-Find leirg f(x)and XILrpw f(x).

b-Prove that the line (A) with equation y = x — 1 is an asymptote to (C).

c- Show that (C) is above (A).
2) a-Prove that f ’(x) = % .

b-Set up the table of variations of f.
c- Find the point B on (C) where the tangent (T) is parallel to the line (A).

d- Calculate f (%), f (2), then plot (A), (T) and (C).

3) a- For x > 1, prove that f has an inverse function P, Find D, .

b- Plot the graph (C’) of P in the same system as that of (C).
4) LetP (2) =«
a-Prove that 2.2 < o < 2.3.

2
(24

20> -3a+2Ina

b- Prove that P’(2) =
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Question | Note
1 | A(3;1;-3) fort=-4 0.5
2a | (x=k+1 0.5
y=k+1
z=k-1
2.b | Ee(A) fort=-3andE e (d)for k=1 = E =(A)(d). 0.5
2.C | The angle is HA Eand cosHAE = % ~ 0.85 then HAE =~ 32°. 0.5
3a O—M.((T/\NT,):OS(Q):X—Zy+z:O. 0.75
SR =T (5= T o7
6 3
3.c 0.5
The volume is independent of M then the distance from (Q) to (EAH) is constant
then (Q)//(EAH).
Question 11 Note
1 0.5
Po+ P3+Ps5=1, then P5:%
2 (1111111 1
X=Xt X ==
2 6 36 33 4
117 05
6 4 12
3.a | —2000 - P(Gy) 0.5
1000 — P(G,)
3000 — P(G,)
3.b X = X; —2000 1000 3000 1
7 1 1
X=X, — = =
P ) 12 4 6
3. - : : 0.5
¢ E(X)= 1000 < 0, then this game is not favorable.
Question 111 Note
1 ' \/§ iz 0.5
2.a ( j . 0.5
241 |z =2-2i
2+1z
2.b 0.5

s




2.C . . 2-2i N 2-2i : 0.5
z'-i)(z-21)= 71-21))=——=-2-2i
2. e — . :
b EMwBM =|-2-2i= 242 (U,BM)+(U,EM") = arg (-2 2i) :577[+2k7r 0
3a oo Am2x=2y . X2 +y?—2x-2y 0.5
x2+(2—y)2’ x2+(2—y)2
3.b | z’is pure imaginary ,then x’=0 and y’#0 then M moves on the line with equation 0.5
2—x—Yy=0, without points A and B.
3C| — —— T — —— 37 -7 0.5
(U:EM") =+ then (U,BM):— or —=.
2 4 4
Question 1V Note
Part A
1 | g(1)=4 and g’(1)=2 then a=b=2. 0.5
2.a Iirrg g(x) =+o0 lim g(x) =+ 0.5
2.b 2 _ 0.5
g(0=dx—2 =K 2
X X
X 0 J2 +00
2
9°(x) - 0 +
g(x) +o / +©
3—2In£
2
since min(g(x)>0) then g(x)>0
for all x in its domain.
3.a Iing h(x) = —oo lim h(x) = +o0 0.5
3b h'(x) = 2x —m+g _ 9 and h’(x)>0 then h is increasing. 05
X X X
3.c | h(1)=0 then h(x) >0 for x >1 and h(x)<0 for 0<x<1. 0.25
Part B
la Iimo f(X) =40 lim f(Xx) =+ 0.5
1b 2 0.25
lim (f()-(x-1)= lim =X _g
X—>+00 X—>+0 X
then (A) is asymptote to (C).
l.c 2 0.25
£ ()= (x=1) = 21X 0 then (A) below (C).
X
2.a —1—1In? 0.5
Fi(x) =1+ 2Inx 12 In® x _ h(;()
X
2.b | x 0 1 400 0.5
f’(x) - 0 +
09 | | +o L e
 , 1




2.d | f(x)=1 thenh(x) =x* = (Inx-1)%=0 = B(e, f(e)). 0.5
f(0.5)=2.46 and f(2)=1.74

2.c N 1

3.a forx e [1; +oo[ , T is continuously and strictly increasing then it has an inverse 0.25
P=f et D,=[L+o0]

3.b | (C’) graph of P isthe symmetric of (C) with respect to y=x. 0.5

4, :

41 @ a) on(C).then (,2) is on (C) with a>1 05

f(a)=2,1(22)<2 and f(2.3) > 2
Since fis increasing for x>1 then 2.2 < a < 2.3

4.b 1 a? o’ 0.5

.Hence

P'(2)

" f(a) h@) & -Infa+2ina-1

2
(04

f(a):2:>a2—a+l+|n2a:2a:>P'(2): 5
2a° -3a+2Ina




