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In the table below, only one among the proposed answers to each question is correct.
Write the number of each question and give, with justification, the answer that corresponds

to it.

Questions

Answers

f is the function defined over

55 _ 1
}E’E[ as f(x) =

Jo5—ax?

An antiderivative of f is:

. 2X
arcsin —
5

arcsin2x

1 . 2X
—arcsin—
2 5

2 . 2X
—arcsin—
5 5

2%
If T(x)= [ V1+3In° tt
1

with x >0, then T (gj =

z and z' are two complex
numbers.

zZ-2i

If z' = with z = 2i,

iz+2

then 2| =

In the complex plane referred
to an orthonormal system,

M and M' are two points with
respective non-zero affixes z
and z'.

If z'\/f:(l—i)z, then
triangle OMM' is:

right

isosceles

equilateral

right
isosceles
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11- (2.5 points)
In the space referred to a direct orthonormal system (O;T,], R) , consider the following points:

A(l;—l;2),B(—l;l;3)andE(—1;4;g).

Let (P) be the plane with equation 2x+y+2z—-5=0.

Let (A) be the perpendicular bisector of [AB] in (P).
1) Verify that the points A and B are in the plane (P).

2) a- Verify that V/(1; 2;-2) is a direction vector to (4).
b- Write a system of parametric equations of the line (A).
3) Let I be a point on (A) such that x, > 0.

Consider, in the plane (P), the circle (C) with center | and radius 3 that is tangent to (AB).
a- Determine the coordinates of 1.
b- Verify that E is on the circle (C).

x=2t-1
4) Denote by (D) the line defined as <y =4t +4 where t € R.

z:—4t+E
2

Show that the line (D) is tangent to the circle (C) at E.

I11- (2.5 points)

Consider two urns U; and U,.

U; contains two red balls and one green ball.

U, contains four red balls and three green balls.

Each red ball holds the number 1 and each green ball holds the number —1.

One ball is randomly selected from Uj.
e If this ball is red, then one ball is randomly selected from U,. (Hence, we get two
balls)
e Ifitisgreen, then two balls are randomly and simultaneously selected from U,.
(Hence, we get three balls)

Consider the following events :
R1: « One red ball is selected from Uy »
R, : « One red ball is selected from U, » ,
D: « The selected balls have the same color».

1) Calculate the probability P(R1 N Ry).
. = 4

2) VerifythatP(D)== .

) Verity tatp(5) -

3) Let S be the sum of numbers on the selected balls.
a- Verify that the possible values of Sare:-3;-1;0;1; 2.

b- Calculate P(S < 0).
c- Knowing that S < 0, calculate the probability that the selected balls don’t have the

same color.
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V- (3 points)
In the plane referred to an orthonormal system (O;T,]), consider the point E(2;0) and the two
variable points M(m;0) and N(O;n) such that OM=EN with m and n being two real

numbers (m < —2 orm > 2). Let P be the point defined as W:%O—M.

Part A
1) Verify that m?>=n®+4.
2) a- Find the coordinates of P in terms of m and n.
b- Show that P moves on the hyperbola (H) with equation 4x* —y? =4.
3) Denote by A and A' the vertices of (H), and by Fand F'its foci.
a- Find the coordinates of A, A', Fand F'(x, >0and x>0).
b- Write the equations of the asymptotes of (H) and draw (H).

Part B
Let (E) be the ellipse so that A, A'and B(0;4) are three of its vertices.
1) Draw (E) in the system (O;T,]).

2) Thetangentat B to (E) intersects (H) at L withx, >0.

a- Show that OFLB is a rectangle.
b- Calculate the area of the region interior to quadrilateral OALB and exterior to (E).

3) Let G be the point defined as OG =%ﬁ=. Show that the line (LG) is tangent to (H).

V- (3 points) F K
In the figure to the right:
e DICE and JIKF are two direct squares with centers G
and E respectively.

e A s the symmetric of C with respect to I. E C
e O is the symmetric of E with respect to D. G
Let S be the direct plane similitude that maps A onto I and | onto E. .
Part A J 5
1) a- Show that the ratio of S is equal to \/E and that % is an
angle of S.
b- Determine S(C). 0 A

2) a- SoS isasimilitude. Find an angle of SoS and calculate its ratio.
b- Find SoS(A) and deduce that O is the center of S.

3) The two straight lines (OC) and (AD) intersect at L.
Let L' = S(L).
Prove that the three points I, D and L’ are collinear.

Part B
The plane is referred to a direct orthonormal system (O;@,@).

1) Write the complex form of S and determine the affix of G' such that G'= S(G).

2) Let (T) be the ellipse with center I. The points O and G are two of its vertices.
Denote by (T') be the image of (T) under S. Write an equation of (T").
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VI- (7 points)
Part A
Consider the differential equation (E):y'+y=2—-e*.
Let y=z+2—xe*.
1) Form the differential equation (E’) satisfied by z.
2) Find the particular solution of (E) whose representative curve in an orthonormal system
passes through the point A(-2; 2).
Part B
Consider the function f defined on R as f(x)=2-(x+2)e*. Denote by (C) its

—

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

1) a- Determine lim f(x).

X—>—00

b- Determine lim f(x). Deduce an asymptote (d) to (C).

X+ 0
2) a- Calculate f'(x), and set up the table of variations of f.
b- Show that the equation f(x) = 0 has two roots o and 0.
Verifythat —1.6<a<-1.5.
3) a- Show that (C) has an inflection point whose coordinates are to be determined.
b- Write an equation of (A), the tangent to (C) at its inflection point.
4) Let (d') be the line with equation y = —x.
a- Verify that f(x)+x =(x+2)(1-e™).

b- Study, according to the values of X, the relative positions of (d) and (C).
5) Draw (d), (A), (d') and (C).
6) a- Use the differential equation (E) to find an antiderivative of f.
b- Deduce the area of the region bounded by (C), (d") and the two lines with
equations x = a and x = 0.
7) Let g be the function defined as g(x) = In(—x — f(x)).

Determine the domain of definition of g.
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Ql Answers M
1| [ = [ = Jarsin c 1
\/25 e 5 J1- (2x/5 2"
2 | T'(x) = 2 1+3(In2x)? ;T'(E)zz,/1+3(|ne)2:2\/' =4 d 1
iz+2| |iz+2
4 Z;:eI4 : then triangle OMM is isosceles at O b 1
Qll Answers M
1 | 2Xatya+2za-5=0and2xg+yg+2z25-5=0 0.5
2a | V-AB=0and V-Ne=0 So ABAN://V 1
: x =Kk
2b |J(0;0; E) midpoint of [AB] ; (A)<y=2k where k € R 0.5
z:—2k+E
2
33 |W=3;10%=9;Kk +4k*+4k’*=9; k= +1;k=1sincex,;>0;then I(1;2; %) 1
3p | Xet+Ye+22e-5=0,S0E € (P) ; IE°=4+4+1=9,IE=3=R 1
3 3 .
o 2t—1=-1;4t+4=4;-4t+ > = 5 givest =0, then E € (D).
4 | * Vo-IE=0 then (D)L (IE) 1
o 2(2t-1)+ (4t +4) +2(-4t+ g) -5=0,50 (D) = (P)
Thus (D) is tangent to (C) at E.
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Qlll Answers M
2 4 8
1 [PRINRY)= =x—=— 1
RinR)= 5972
B _ 8 1.C; 3 =\ 4
2 | P(D)=P(R1 A Ry) +P(VA2V)= 2—1+§xc—§_7,then P(D)_7 1
3a |-3(V.2V);-1(Vand (R ,V));0(Riand V);1(V . 2R);2(R;and Ry) 1
P(S<0)=P(S=-3)+P(S=-1)=P(V,2V) +P(V, (R V)) =
3b |1 C 1 4x3 5 1
X —=F - — = —
3 C 3 C 2
— 4
5 P(DN(S<0)) P(s=-1) o 4
se | P(D.o)- P g 1
< P(S<0) P(S<0) 5 5
21
QIv Answers M
a1 | EN*=0E*+ON* then m* =4+n?
0.5
A2a P(m;n) 0.5
2
2
A2b | m=2xand n=y thus 4x? —y? =4or x>~ ¥ =1 0.5
A3a | AL;0)and A'(-10) ; F(/5;0) and F(—/5;0) 0.5
A3b | Asymptotes: y=2x and y=-2x. Drawing of (H) 1
Tangentat B: y=4. Bl
4x? =16+4=20; x=/5; L(\5;4);
B2a | Xp=X_ ; 0.5
BL=0F and BOF=90"So OFLB is a
rectangle.
Areaof OALB = M% — 2(1++5)
B2b Area = . 1
2(1+J§)—ZArea of (E) =2(1++/5)—n 05
units of area
G(g;oj . L(5:4) ;
slope of (GL)=+/5 ; 4x’=y?+4
B3 Ax 1
So 8x=2yy and y’:v.

45 = /5 =slope of (GL).

yL:T

Page 2 of 4




QV Answers M
S A
| —E
Ala 0.5
IE IE e [(iRae) T
—=—=4/2. Angleof S= (Al;IE|=(IC;IE)==.
Al IC V2 J ( ) ( ) 4
S(C) = F since C is the symmetric of A with respect to | then S(C) is the

Alb . : 0.5
symmetric of | of with respect to E.

A2a | SoS is a similitude with ratio 2 and angle g 0.5

_ _ _ N e = TP

A%b SoS(A)=S(l) =E, and we have OE=20A; (OA, OE) =5 15
therefore O is the center of SoS, hence O is the center of S.

A3 S(A) =1, then S((AD)) is a line passing through | making an angle % with (AD), 1
then it is line (ID). L € (AD),thus S(L)=L"'e(ID).
Z=az+b,ShasOasacenter,thenb=0,thusz" =az.

BL |2= \/feiZ =1+i;thusz" = (1 +1i) z 1

1 3. (1 3. .

Zo==+—1 then z, =@Q+1)| =+=1 |[=-1+2i.

o=3 431 then 2.~ +31)
(T) has I as a center and O and G as vertices; then (T") has S(I) = E as a center
and S(O) = 0 and S(G) = G” as vertices.

B2 | Therefore, the focal axis of (T") is (OE) / / to the axis of ordinates, E (0 ; 2), 1
_9\2

a=OE=2andb=EG" = 1. Thus, an equation of (T") is x? +% =1.

QVI Answers Note

Al | yiy=2-e*;y=z+2-xe>*; y=7—-(*—xe*); (E):Z+2=0 0.5
The general solution of (E*) is: z=ke™ ; the general solution of (E) is:

o | Y= ke ™ +2—xe™*. y(-2)= (k + 2)e*+ 2 = 2, then k = -2. .
f(x) =2 - (x + 2)e™
The particular solution of (E) is: y(-2) =2, then k=-2 ; thus, y=2—(Xx+2)e”*

Bla | JiM F(X)=+o 05

B1p | lim f(X)=2; (d): y=2 horizontal asymptote. 1
X—>+00
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f'(X) =(x+1)e™*

X —0o0 -1 + o0
B2a 1
f’(x) - 0 +
+00 2
2—e[] 0.7
On] —oo , -1[ : fis continuous and strictly decreasing from +o to —0.7, then the
B2b | equation f(x) = 0 has one unique solution o € | —oo , -1 and 15
f(-1.6)xf(-1.5) =0.0187x(-0.24) <0, then -1.6 < o < -1.5. Moreover f(0)=0.
f'(x)= € (X+D)+e " =—xe~
B3a | f "(x) = 0 for x = 0 and changes its sign from positive to negative, then O(0,0) is 1
an inflection point of (C).

B3b | f'(0)=1;y-0=1(x-0) ; (A):y=xis tangent to (C). 0.5
Bda | f(X)+x=2—-(X+2)e*+x=(x+2)(L—-€e7). 0.5
X —00 -2 0 +00
X+2 - 0 -+ -+

1-¢™ — — 0
B4b + 15
f(x) + x -+ 0 — 0 _|_
(C)is (C) cuts C)is (C) cuts (C)is
position | above (d") (d)in below (d") (d)in above (d")
(-2;2) (0;0)
. T(x) . ,
lim ——% =—o0 asymptotic direction parallel to y’y. Q
X—>+o X
B5 15
5 f'X)+f(x)=2—-e> ;fx)=2-e*-f'(x) ; If(x)dx =2x+e " —f(x)+c, then
B6a 1
an antiderivative of fis 2x+€7 =2+ (X+2)e™ =2X—-2+(Xx+3)e ™ .
0 Xz az
B6b A:j[—x—f(x)]dx:—?—2x+2—(x+3)e’x]2 =—3+?+2a+(a+3)e’“ units of area. | 1.9
B7 | —x—T(x)>0; x+f(x) <0; Using part B-4-b, —2<x <0 OR graphically. 1

Page 4 of 4




	Examen-SG-MATH-En-2017-1
	Bareme-GS-MATH-En-2017-11

