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I- (4 points)

In the space referred to a direct orthonormal system (O,7, J, E), consider the plane (P) with equation:
x+y+z—1=0,and the straight lines (d) and (d") with equations:

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

1- a) Verifythat (d) is contained in (P).
b) Calculate the coordinates of I, the meeting point of (d") and (P).
c) Show that (d) and (d") are noncoplanar (skew).

2- Let (Q) be the plane containing (d") and perpendicular to (P), and denote by (A), the intersection
line of (P) and (Q).

a) Show thatx — 2y 4+ z 4+ 5 = 0 is an equation of (Q).
b) Write a system of parametric equations for (A).
c) Show that (d) and (A) intersect at E (0,2, —1).

3- Let F be the point on (d) so that IE.IF = % :

a) Calculate the coordinates of F.
b) Show that IEF is a semi equilateral triangle.

11- (4 points)
In the complex plane referred to a direct orthonormal system (0; 1, v), consider the points M(Z),
M'(Z"), I(1 + 2i), and E(5). The complex numbers Z and Z’ are so that: Z' = 2iZ + 5.

1- a) If Z is pure imaginary, prove that Z' is real.
b) If Z' = 5iv/3, write Z in exponential form.

2- a) Provethat Zy; = 2iZy;
b) Express IM’ in terms of IM and show that (TM, TM") = g + 2km where k € Z.

c) Deduce that if M moves on the line (A) with equation (x = 1), then M’ moves on a line whose
equation is 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 y and x.

b) If x + 2y = 5, prove that (MM") is parallel to (y'y). Then use the result (IM,TM") = + 2k

to construct M'when x + 2y = 5.
c) If M’ moves on the circle (C") with center E and radius 2, prove that M moves on the circle
(C) with center O and radius 1.
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I11- (4 points)

Below are the results of a survey conducted on a sample of 500 persons:
e 70% of the persons are women
e 300 of the women are on diet
e 80% of the participants in the survey are on diet.

A) A person is chosen randomly from the above sample. Consider the following events:
W: “the chosen person is a woman”
D: “the chosen person is on diet”

1- Prove that P(D/W) = g

2- a) Calculate P(D n W), and deduce P(D N W).
2

D = =.
b) Prove that P( /VT/) =3
3- Knowing that the chosen person is not on diet, prove that the probability that this person is a man

is 0.5.

B) In this part, two persons are chosen randomly and simultaneously from the group of persons that
are not on diet. Let X be the random variable that is equal to the number of men chosen.

1- Prove that P(X=2) = % .

2- Determine the probability distribution of X.
3- If X designates the number of women chosen, would the probability distribution change? Justify.

V- (8 points)

ex

Let f be the function defined over Ras f(x) = 2 — 14+ex

- Denote by (C) its representative curve in

an orthonormal system (O; 7,7).

1- a) Determine lim f(x) and lirlq f (x), then deduce that (C) has two asymptotes.
X—>—00 X—>+0o0

b) Prove that f is an odd function and interpret graphically the result thus obtained.
2- a) Calculate f'(x) and set up the table of variations of f.
b) Write an equation of (T), the tangent to (C) at O.
c) Draw (T) and (C).
3- a) Prove that f has an inverse function g.
b) Determine the domain of definition of g, then express g(x) as function of x.
c) Prove that the graph (C") of g is tangent at O to (C). Then draw (C") in the same system as
that of (C).
4- Let (D) be the region bounded by (C’), (y'y) and the line with equation y = a where a > 0.
a) Calculate in terms of a the area of (D).

b) Calculate a so that this area is equal to 4Ln2 unit of area.
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Ql Answers Pts
1-a | Substitute parametric equations of (d) in (P). t-1+t+1-2t+1-1=0 then (d)c (P) 0.25
1-b Substitute parametric equations of (d') in (P). -1+ m + 1 + 2m-2—-1= 0 then m=1, and (d") 05
intersects (P) at 1(-1,2,0). )
1-c Vo= aVy skew or intersecting, but I is in (P) and belongs to(d") but does not belong to (d) 05
then (d) & (d') are skew. Or solve system of 3 equations with two unknowns “no solution” '
2.4 Substitute parametric equations of (d') in (Q). -1-2m -2 + 2m-2+5=0 then (d')  (Q) 05
'N(@- Ne= 0then they are perpendicular. Or TM. (V. X i) = 0 '
o S Tj Kk S
V(A) = N(p) X N(Q) =1 1 11 = 3r—3kandI € (A) then IM = CZV(A)
2-b 1 -2 1 0.5
x=3a-—1
A3y = 2
zZ= —3a
2-c | Substitute coordinates of E in (d). then t=1 = E € (d). and for a = § E € (4). 0.5
Fe(d)> F(t-1,t+1, -2t+1), TF (¢, t-1, -2t+1),1E(1,0,—1)
3a |-—=-= 1 1 ~1 3 0.5
IF.IE=>= t=—=>F(— Z0),
i | IF (5,=5,0)and IF. TE= 2 then [E.IFcos(IF, IE) = - so cos(IF, IE) = 5 then ETF = = and 0
FE (5, % —1), FI. FE—O then IFE = ;Thus IEF is a semi equnateral triangle rlght at F. '
Qll Short Answers Pts
1-a If Z is pure imaginary, then Z = yi where y is a honzero real number. 05
Z' = 2i(yi) + 5 =5 — 2y which is real. '
1-b = 5i\/3thenZ = 51\/2: > = i+ Si= Ses' 0.5
9.4 Z,M,-Z Z;=2iZ+4-2i= ZL(Z - 1 — 2i) = 2iZ5; 0.95
o-p | L = 2i then: IM'= 2IM and (IM, IM) = —+ 2km 0.5
M
9-c M moves on a line (A) passing through I, and (IM, IM' ) = g + 2km then M'moves on a straight 05
line (L) passing through I and L (A) with an equation (L) : y=2. '
3-3 x'+iy' =2i(x+iy)+5=5—-2y+ 2xi. 05
x'=5—-2yandy’ = 2x. '
If x + 2y =5,thenx =5—-2yand x’ = x so (MM") 77 ('y).
Since M is the point on the line (d) with equation x + 2y = 5 and passing
3-b | through I. Then M' is the point of intersection between the perpendicular to 0.75
(d) drawn through I and line through M and parallel to (y'y).
3¢ |EM'=2=(@"- 5)2+ y'* =4 = x2 +y% = 1 = M moves on the circle (C) of center O 05

& radius 1.
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Q Il Answers Pts
AL The number of women is 0.7 x 500 = 350. .
i The number of women that are on diet is 300, thus P(D /W) = % = g >
6 —
A2a P(DNW) =P(W) x PED/W) =07x-= 0.6_ B 0.75
PD)=PWn D)+P(WnND);08=0.6+P(IWND)soP(WnD)=0.2
D P(WnD) _ 02 _ 2
A-2b ( /W) P(W) 03 3 05
- )= 2 D/W) =+ 7 /D)= FWnD) —0'3X§—l 0.75
A-3 | P(D/W)= —and P(D/W) = - then P(W /D)= "6 - or o2 :
P(x =2) = oo = 22
B-1 T ez, 198 0.5
—0) =S -2 CioxCdy _ 50
B2 |PX=0) =5 "=15  PX=1) === 0.75
B-3 The probability distribution of X would not change since the number of women who are not on diet is the 0.25
same as that of men. '
Qv Answers Pts
lim f(x) = 2theny =2 H.A.
la llm f(x) = lim 2— _x= lim2—-4= —2theny = -2 H.A. !
Xx—+00 X—+00 +e X—+00
The domain is centered ato and f( X)= 22 ot _ 22
1_b 1+e~ % 1+eX 1+eX 075
—f(x)= -2 + = pprialiewpe = f(—x) ; then(O) is the center of symmetry of (C).
1) _ —Ale *(e*+1)—-e*e®)] -4e* — T
[ = (1+e%)2 = e <0 jfr = = =
2-a flx) |+2 \ 0.75
—
2-b |y— f(0)=f"(0)(x —0)theny = —x. 0.25
2-C 1
3-a | fis continuous and strictly decreasing over R then it admits an inverse g. 0.25
- Dngf—]—ZZ[y—2—1+x=>y+ye =2+4+2e*¥—4e*soe*(y+2)=2—-y L5
then e* = ™ =y = Ln(—) = g(x) = Ln(m)
3¢ The tangentto (C) at O is symmetrlc to itself with respect to y=x, thus it is tangent to (C"), which 0.75
means that (C") is tangent to (C) at O.(C") see figure. '
42 |A= " (—2 + ffex) dx = 4Ln(1 + e*) — 2x]¢ =4Ln(1 + e®) — 4Ln2 — 2a unit of area. 1
4b | 4Ln(1 + e?) — 4Ln2 — 2a = 4Ln2 = 2Ln (“Te) = athen e?® — 14e%+ 1= 0thena = Ln(7 +4V3) | 1
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