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I- (4 points)

In the space referred to a direct orthonormal system (O;T, T E) , consider the point A (6 ; 3 ; 2),
the plane (P) with equation x—y+2z—7 =0 and the line (d) with parametric equations:
x=t

y=t-3 wheretis a real parameter.
z=-1

1) Show that A is a point in (P) and that (d) is parallel to (P).
2) a- Verify that the point C (1; -2 ;1) is on (d).
b- Determine a system of parametric equations of line (L) passing through C and perpendicular to (P).

c- Show that the point E (3;—4;3)is the symmetric of C with respect to (P).

d- Deduce a system of parametric equations of line (A) symmetric of line (AC) with respect to (P).

I1- (4 points)

An urn contains seven balls: four red balls and three green balls.
A player selects randomly and simultaneously three balls from this urn.

1) a- Calculate the probability that the player selects exactly two red balls.

b- Show that the probability that the player selects at least two red balls is equal to %

2) After selecting three balls, the player scores:

9 points if he gets three red balls;

6 points if he gets exactly two red balls;

4 points if he gets exactly one red ball;

zero if he gets three green balls.
Denote by X be the random variable that is equal to the score of the player.
a- Determine the probability distribution of X.
b- Knowing that the player scored more than 2 points, calculate the probability that his score is

multiple of 3.



I11- (4 points)

The complex plane is referred to a direct orthonormal system(O u, \7) .

A- Consider the points A and B with respective affixes z, =2+2i and z; = (l+ J§)(—l+ i).

1) Determine the exponential form of the complex number Zs
ZA

2) Prove that the triangle OAB is right at O.

B- To every point M with affix z (z#0) , associate the point M’ with affix z’ such thatz’' =1+i —E.
z

Let z=x+ iy with x and y are two real numbers.
1) Express, in terms of x and y, the real part and the imaginary part of the complex number z'.
2) Prove that if the real part of z'is zero, then M moves on a circle whose center and radius are to be

determined.
V- (8 points)
A- Consider the function g defined over ]0; + oo [ as g(x) = x* — 2Inx.

1) Determine Iingg(x) and lim g(x).

2) Set up the table of variations of g and deduce that g(x) > 0.

B- Let f be the function defined over ]0;+ o [as f(x) = §+1+ Inx

and let (C) be its representative

curve inan orthonormal system (O;T,H').

1) Determine Iirrgf(x) and deduce an asymptote to (C).

2) a- Determine lim f(x) and show that the line (A) with equation y = g is an asymptote to (C).
b- Study, according to the values of x, the relative positions of (C) and (A).

3) Show that f'(x) = 9() and set up the table of variations of f.

X2

4) Calculate the coordinates of the point B on (C) where the tangent (T) is parallel to (A).
5) Show that the equation f(x) = 0 has a unique solution o, then verify that 0.34 < o <0.35.

6) Plot (A), (T) and (C).

1+Inx

7) Let h be the function defined over |0;+oo[ as h(x) =

a- Find an antiderivative H of h.
b- Deduce the measure of the area of the region bounded by (C), (A) and the lines with equations

x=land x =e.
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Q1 Answers M
1 | X,—Y,+2z,—-7=0thenA e (P). and t -t+3 -2 —7= -6 0. Hence (d) is parallel to (P). 1
2a | Forix=x.=1,t=1,y=y.=-2,and z= z. =-1; hence C €(d). 0.5
2h W Is parallel to E(L —1;2)and (L) passes through C, hence a system of parametric equations of 05
(L)is:x=m+1,y=—m-2,z=2m -1 where m is a real parameter.
(L) intersects (P) at point I (m +1, — m -2, 2m -1), and | € (P), hence m = 1and
1(2;-3;1). Moreover, | is the midpoint of [EC], hence :
2¢ | Xe =2X,—Xc =3, ¥g =2Y,-Yc=—4 and z.=27,-z.=3. 15
OR : CE(2;,-2;4), CE =2n,, (CE) is perpendicular to(P) and the point I(2;-3;1) midpoint of
[CE], isin (P), hence C and E are symmetric with respect to (P).
od | The line (A) passes through A and E, hence AM =kAE, x = -3k + 6,y =-7k +3, z=k + 2. 05
Q2 Answers M
C2xC: 18
la |P{2R1G}= == ="—, 1
{ } (o 35
18 c: 22
1b P{2R,1G}+P{3R}=— =—. 1
{ HPOR}= 35 c3 35
3
P(X=9)=P(3R) = C—S:i P(X=6) =P{2R,1G)}= E
C; 35 35
- C,xCi 12 c: 1 !
P(X = 4) = P{1R,2G} = 24 >3 _ =2 P(X=0)=P(3G)= 23 =_—,
(){}c§35 ()()c§35
2b |P(Score multiple of 3/ Score > 2) _2_% = E 1
35 35 17
Q3 Answers M
AL Z_B:(l+\/§)(_l+i):1+J§i:1+J§eig_ 1
zZ, 2(1+1) 2 2
0—-073=—2(1+\/§)+2(1+\/§)=
A2 0.5
OR : =2 is pure imaginary hence (OA OB) arg (%IJ :g then (OB) L (OA).
ZA
Bl |z'=14i-—2 =141~ 272 pe(z)=1-— 2 Im(z')=1+ 2. 1
X +iy X" +y X +y X°+y
B2 Re(z')=1- x22+xy2 =0=>x*+y’—2x=0<(x —1)2 +y? =0 hence M moves on the 15

circle with center (1 ; 0) and radius 1 deprived from O.




Qs Answers M
. . . In x . . Inx
Al Imgg(x) =+o0 lim g(x) = lim X| Xx—2—— |=+o0. (since lim — =0) 0.5
X—> X—>+00 X—>+00 X X—>+00 X
2 2(x+1)(x-1
g'(x)zzx__zw_ X 0 1 -
X X : T
g(x) has a minimum equal to 1, hence a'(x) - 0 -
A.2 | 9(x)>0forx>0. ~ P T 1
| 4
g(x) \ /
‘ A\ 17
B.1 Iingf(x) = —oo then the line with equation x = 0 is an asymptote to (C). 05
nmfu)znm(§+ml+5j=+wamjnm-um—f znm(mi+3j=0Hmme
X—>400 x>+ | 2 X X X—>400 2 x40\ X X 05
B.2.a «
the line (A) with equation y = Eis an asymptote to (C).
f(x)—§=£(lnx+1) =0 forx 1 then y=i:> A 1;i is the point of intersection
B.2. 2 X e 2e e 2e 1
b
of (A) and (C). For x > l (C)isabove (A)and for0 < x < 1 (C) is below (A).
e e
1 (x)—-Inx-1 x_10 +00
f’(x)—£+ X 1 Inx_g(x) .
2 x? 2 x2 2x* ¥ " 1
B.3 ot
fix) _/-/’
-0 //
1 x*-2Inx 1 3
f'(x,)==—=>———+—=="=x=1 hence B|L—|.
BS f is continuous and strictly increasing from —oo to +oo hence the equation f(x) = 0 has a unique 1
™ |solution o .Moreover f(0.34) =—0.061 < 0 and f(0.35) =0.032 >0 hence 0.34 < a <0.35.
Inx )’
5 Hoozjhoodx=£—52-+mx+c
B7a 0.5
2
_ @+Inx) Lk
2
1 e
A= | (f(x)——j
1
B.6 el ¢ 1+Inx
B7b B I
-~ 1
0.5

= H(e) - H(1) :E u?.
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