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I- (4 points)

In the space of an orthonormal system (O ;L7 ﬁ), consider the point A (2,2,0) and the line (d) with
X=-t+1

parametric equations : (d) 1y =3
z=-t

Let (P) be the plane determined by A and (d).
1) Showthatx +y—-z—-4=0Iisan equation of (P) .
2) Denote by (Q) the plane containing ( d ) and perpendicular to (P) .
Prove that an equation of the plane (Q) isx-2y—-z+5=0.

3) Consider in the plane (Q) the circle ( C ) with center B(-3,0,2) and radius r = 34/3.
a- Show that ( C) is tangent to (d) .
b- Find the coordinates of E , the tangency point between (d) and (C) .

4) Verify that L(-6,-3,5) is the symmetric point of E with respect to B.

5) LetF (1,3,0) be a given point on (d) and M a variable point on (A),the tangentat Lto (C) .
Calculate the area of the triangle MEF.

11- (4 points)
A bag U contains white and black balls.
40 % of those balls are white and the others are black.
20 % of white balls are numbered 0 and 30 % of black balls are numbered 0.
A second bag V contains 5 balls numbered 0 and 5 balls are numbered — 1.
Part A
One ball is randomly selected from U.
Consider the event E:”the selected ball is numbered 0 “.
1) Prove that the probability of E is equal to 0.26.
2) Knowing that the ball selected is not numbered 0, calculate the probability that this ball is
white.
Part B
Consider the following game:
One ball is randomly selected from U.
e If the ball drawn from U is numbered 0, then it is placed in V and then two balls are
randomly and simultaneously selected from V.
e Otherwise, the ball from U is kept out and then the one ball is selected from V.
Let X be the random variable that is equal to the sum of points obtained at the end of the game.
1) Verify that the possible values of X are-2,-1,0.

2) Verify that p (x=0) = % and determine the probability distribution of X .




I11- (4 points)
The complex plane refers to a direct orthonormal system (0; U, V). Consider the points A and B of
respective affixes a =—4v/3 —4i and b =-4+/3 + 4i.

1) Find the nature of triangle OAB.

2) Let C be the point of affix ¢ = +/3 + i and D be the point such that OC = OD and

(0C,0D) = g (2n). Determine the affix of D.
3) Let G be the point of affix g = —4+/3 + 6i.

a- Show that OBGD is a parallelogram.
b- LR

Verify that: — = = +
a-—g 2 ' 2

c- Deduce, in radians, the measure of the angle (GA, GC) and the value of the ratio .
d- What is the nature of triangle AGC?

V- (8 points)
Part A
Let g be the function defined over Ras: g(x) =e *(1-x) + 1.
1) Find lim g(x) as Xx— —ooand as X — +o.
2) a- Set up the table of variations of g .
b- Deduce that g(x) >0 forall x in R .
Part B
Consider the differential equation (E): y" + 2y’ +y =X + 2.

1) a- Verify that u= x is a particular solution for (E).
b- Lety =z + u; Form the differential equation (E')satisfied by z and solve this equation .
c- Deduce the general solution y = f(x) for the equation (E).

d-Denote by (C) the representative curve of f in an orthonormal system (O; 7, ).
Determine f so that (C) is tangent at O to the liney = 2x..

In what follows, suppose that f(x) = x e ™+ x, and f is defined over R.

2) a- Determine lim f(x) as X — —oo and as X — 4+« .
b- Show that the straight line (d) with equation y = x is an asymptote to (C).
c- Discuss according to x the relative position of (d) and (C).
3) a- Verify that f '(x) = g(x) and set up the table of variations of f.
b- Discuss according to x the concavity of (C).
c- Determine the point E on (C) where the tangent (T) is parallel to (d).
d- Plot (d), (T) and (C).
4) Consider the function h defined as: h (x) = In (y ¢ - f(x) ).
a- Determine the domain of h.
b- Set up the table of variations of h.

5) Calculate A, the area of the region bounded by (C), (d) , and the two lines with equations
(x=-1and (x=1).
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Question | Mark
1 (P)=(A,d):x+y-z-4=0. 0.5
2 (Q) containing (d) and perpendicular to (P) then (Q) : x-2y—-z+5=0. 0.5
3a d(B,(d)) =3 +/3.=R. (d) is tangent to ( C). 0.75
BE.v, = 0 with
3.b . — 0.5
BE(-t+4,3,-t-2)and v, (-1,0,-1),thent=1and E(0,3,- 1).
4.a B is midpoint of [EL]. 0.5
(A)is the parallel through L to (d), then d(M,(d)) = d(L ,(d)) =d(L,(P)) = 6 V3
5 1.25
Area of the triangle MEF = EL;EF =3J/6u?
Question 11 Mark
Part A
1 |P(E)=P(WNE)+PBNE)=0.08+0.18=0.26 1
> — =
P(E(y) < PW)
p(VV_) _PWANE)_ al C 0324 0.75
E P(E) P(E) 0.74
Part B
Then X = {0,-1,-2} 0.75
2 1
P(X=0) =0.26 C—g +0.74 C—f: 7
cl Ch, 220
6x5 5 _ 563
P(X=-1)= 0.26 +0.74 == —=
(X=1) (o} 10 1100 15
2
P(X=-2)=0.26 C—52 = 13 Thensum =1
C. 275
Question 111 Mark
OA=|a|=|-4V3 -4i |=8
OB=|b|=|-4V3 +4i |=8
1 0.5
) AB=|b-a|=|8i|=8
Then OAB is an equilateral triangle.
1

2)

OC=0D, then|zp|=|zc|=|V3+i|=2




(OC,0D) = arg(%2) = arg(zo) - arg(zc) = arg(zo) - & = 5. then arg(zo) =5
S\zc 6 3 2
Zp = | zp | x e128(p) = 2j
Zgg = 28 = b =—4V3 + 4i
3.8 | 7255 = 26— 2Zp = § — Zp = —4/3 + 6i — 2i = —4y/3 + 4i 0.5
Zgg = Zpe, then OBGD is a parallelogram
c-g _ V3+i-(4V3+6)) 1 V3,
3.b a—g  -4v3 -4i— (-4V3 +6i) R 0.5
— ==\ _ c—g\ _ 1, V3 _m
i (GA,GC) = arg(:g) = arg(; + ?1) =3 (2n) 05
GA a-g 2 2
3.d | AGC is an equilateral triangle being an isosceles triangle with one 60° angle. 0.5
Question IV | Mark
Part A
L x> g0 >+, 1
X— 400, g(X) > 1.
gx)=-e-e "(I-x)=e (x-2).
X - 00 2 + o0
2.a g’(x) _ 0o +
0.5
g(x) | +oo 1
\ -E /
e
2 . . . . . 0.25
: min(g(x)) is positive then g(x) is positive .
Part B
la |[u =1landu”’=0, u=x solution for (E). 0.25
y=z+uU. Z77+U7+227+20+Z2+U=x+2. 05
1b |27+4222+2=0. .
rP+2r+1=0; r=-1then z=(Cyx + Cy) e with C;and C, constants.
lc |y=z+u=x+(Cix +Cye *=1(x) with C; and C, constants . 0.5
19 |fO0)=0andf’(0)=2s0 f(x)=xe " +x. 0.5
X — —o, f(X) > —oo
2.2 X — +o0, T (X) = +o0 0.5
2b | lim[f(xX)—x]= lim iX: 0 then (d) is an asymptote to (C). 0.5
X—>+00 X—>+0 @
f(xX)-x=xe™.
X 0
2.c | f(x)- x _ 0 + 0.5
Position |(C)below (d) l (C) above (d)
(C)n(d)=0(0,0) .




3.a

f*xX)=e*1-x)+1=g(x)>0.

X -0 + 00
0.25
oo +
f (X) |
fFox)=9(x).
3.b X -0 2 + o
f’(x) - 0 +
0.5
concavity concave down concave up
2 .. . :
I (2; 2+—)inflection point
e
f’x)=19x)=1
3¢ |e*(1lx)+1= 1.1 0.25
x=1 E@,1+>)
e
3d S —— 0.75
4a | h(x) =In(ye-f(X)).
Ve-f(x)>0; f(x)<yegthenx<1 therefore Dp=]-o,1][. 0.5
h( = — )
Ye — f(X)
X - 00 1
4 05
h’ _
h +w\
=00
5 Area :f_ol(x - f(x))dx+f01(f(x) — x)dx :f_ol(—xe‘x)dx +f01(xe‘x)dx integration 0.75

by parts






