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I- (4 points)
In the space referred to a direct orthonormal system (O;T, ]E) given the points A(4, 1, 4),

B(1,0,1),EB,-1,1)and the plane (P) with equation x + 2y + 3z — 4 = 0.
1) Show that the point E is the orthogonal projection of point A on plane (P).
2) a- Determine an equation of the plane (Q) determined by A, B and E.
b- Verify that the two planes (P) and (Q) are perpendicular.
3) Let (d) be the line of intersection of (P) and (Q).

X=-2t+1
Show that a system of parametric equations of (d) is {y =t (t € R).
z=1

4) Consider, in plane (P), the circle (C) with center E and radius /5.
Show that the line (d) intersects the circle (C) in two points whose coordinates are to be determined.

11- (4 points)

U and V are two urns such that: | IEH |E||
_ . ! v

e U contains three cards holding the numbers 3, 1 and 0;
e V contains four cards holding the numbers 8, 8, 5 and 4.
One card is selected randomly from urn U:
e If the selected card from U holds the number 0, then two cards are selected randomly and
simultaneously from urn V;
e If the selected card from U does not hold the number 0, then three cards are selected randomly
and simultaneously from urn V.
Consider the following events:
A: “The selected card from urn U holds the number 0”
S: “The sum of the numbers held on the selected cards from urn V is even”

1) a- Calculate the probabilities P(S/A) and P(SNA).

b- Verify that P(Smﬂ) :% and calculate P(S).

2) The sum of the numbers held on the selected cards from urn V is even. Calculate the probability

that the selected card from urn U does not hold the number 0.
3) Let X be the random variable equal to the product of numbers held by the cards selected from the

two urns U and V.
Calculate P(X = 0) and deduce P(X < 160).
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I11- (4 points)
In the complex plane referred to a direct orthonormal system (O;G,\?), consider the points M and M’

with respective affixeszand z' suchthatz' = (1 +1)z.

[fad
1) In this part, letz= e 3.
a- Write z' in exponential form.

b- Verify that (z')6 is pure imaginary.
2) a- Show that |z'|:«/§|z|.

b- Deduce that, when M moves on the circle with center O and radius +/2 , M' moves on a circle
whose center and radius are to be determined.
3) Letz=x+iyandz' =x"' +iy', where x,y, x"and y" are real numbers.
a- Express x' and y' in terms of x and y.
b- Forall z = 0, denote by N the point with affix z.
Prove that the triangle ONM" is right isosceles with principal vertex N.

V- (8 points)
Consider the function f defined over ]0,+oo[ as f(x) =2x(1-Inx). Denote by (C) its representative

curve in an orthonormal system (O;T,]) .

1) Determine Ixi%}f(x) and Xlirpwf(x).

2) a- Let A be the point of intersection of (C) with the x-axis.
Determine the coordinates of A.
b- Show that f'(x)=-2Inx and set up the table of variations of f.

c- Determine an equation of the tangent (T) to (C) at A.

In the adjacent figure:
e (C) is the representative curve of f
e (T)isthe tangentto (C) at A
e (d) is the line with equation x =1
e B(1, 2e — 2) is the point of intersection of (d) and (T).
3) a- Show that f has, over ]1,+ [, an inverse function g
whose domain of definition is to be determined.
b- Set up the table of variation of g.
c- Copy (C), then draw (C"), the representative curve of g in

the same system.

4) a- Using integration by parts, determine Ix In(x)dx.

‘ e?-3
b- Show that jf(x)dx: -
1

c- Calculate the area of the shaded region bounded by (C), (T) and (d).
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Q.l Answer key 4 pts
Xg +2(yg) +3(zg) -4=0,3-2+3-4=0 then E€ (P).
EK(LZ,S)Z np then E is the orthogonal projection of point A on plane (P).
1 X=n+4 1
OR: (AE):sy=2n+1; E(n+4; 2n+1; 3n+4) ; xg + 2(yg) + 3(zg) -4 =0
z=3n+4
then n =-1so, E(3; -1; 1)
Let M(x, Y, 2) € (Q)
AM.(AB"AE) =0
xX—4 -1 z-4
2.a y 1
-3 -1 -3 |=0
-1 -2 -3
Then (Q): 3x + 6y -5z + 2 =0.
2.b | ng.np=3+12-15=0. Then the two planes (P) and (Q) are perpendicular. 0.5
Forevery M(-2t +1;t; 1) e(d)
3 XM + 2(yM) + 3(ZM) —4=0then M e (P) 0.5
3Xm + 6ym -5zm + 2 =0then M €(Q)
M(=2t+ 1;t; 1) EM (-2t - 2; t + 1; 0)
4 |EM=45; (-2t—2)2+ (t+1)2=5 thent=0ort=—2 1
Therefore B(1;0;1) (5;-2;1).
Q.11 Answer key 4 pts
PS/A) = & =3
la N 1
P(SNA) =P(S/A) X P(A)=7 X % = %
J— —_ —_ 3
P(SNA) =P(S/A) X P(A)=2 x2=1
1b G 3¢ 1
P(S)=P(SMA) +P(SNA) ==
_ 1
— _PSNA) _§ 1
2 P(A/S)——P(S) _I > 1
3
P(X =0) == x1=
P(X £160) = P(X =0) + P(X = 160)
3 _1,1,¢cicl 1
3 3 c3
S
"12
Q.11 Answer key 4 pts
la 7'= \/Eeigei_?n: \/Eel:_’zr 0.5
(z')° = (V2e'z )° = 8¢’ = —8i is pure imaginary
1b 0.5

Or: Ouarg(z'®) = 6arg(z") [2n] = 6 X(z—:) [2m] = —g [2], donc (z'°) est
imaginaire pur .




2a |1Z1=11+illzl ; |2]=+2 0.5
2 oM=+2 : |lz|= \/§|z| : OM'=~20M =2 Then M’ moves on a circle of center 1
' O and radius 2.
3a | X+Hy=(@Q+i)XX-ly)=x+y+ix—-y)thenx'=x+y and y' =x-Y. 0.5
N(z) then N(x; —y) ; M' (z) then M' (x + y; X — y)
ON(x; -y) ; NM'(y; x)
ON=NM'= /x> +y? and ON. NM’ = xy — yx = 0. Then ONM' is right isosceles of
vertex N.
3b Z' iE [ TC 1
OR: —=1+i=+2e* , then OM'=J20N (ON;OM') =~ [27] Then ONM'is
Z
right isosceles of vertex N.
OR Z — Z_ [[O then ONM' is right isosceles of vertex N.
Z
Q.lv Answer key 8 pts
L iiirgf(x)z!(iLTJZX—lenx:O and Jerlof(x)zJLrEOZX(l—lnx):—w 1
x>0 x>0
2a | 2x(1-Inx)=0 ; x=0rej L-Inx=0 ; Inx=1 thenx=-¢e hence A(e; 0) 0.5
f'(x) = 2(1 - Inx) + (2X)(-1/x) = -2Inx
X 0 1 400
b f'(x) + 0 — 1
f(X)  ' 2  ,
0 —00
2¢c |[f'e)=-2 (T):y=-2x+2e 0.5
f is continuous and strictly decreasing over ]1;+oo[ then f admits an inverse
3.a . 0.5
function g. Dg = ]—; 2[
X —00 2
g9'(x) - .
3b +o0
g(x) T
Ki
]
3.c " 1.5
4 3 2 A ; d 1 2 \3 a2
14
©
_24
x? X x? x?
4.2 jxln(x)dx=—|nx—j—dx=—|nx——+c 1
2 2 2 4
e e e 2 2 2 € r
4.b If(x)dx :IZde—ijlnxdx —x? 2| Linx X :3L—x2 Inx | =2 3 0.5
] 1 1 2 4 2 ) 2
e 2 r
4c | Area= wzzez)—jf(x)dx —e?_2e+1-1° 3_¢ ‘2"E+5 =0.758u? 05
1
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