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I - (2 points)
Consider the three numbers A, B and C:
9 9 1 10% x 210 2 2
A=———x= . B= . C=(2++5) +(1-245) .
2 2X3 5x4x10% x2° ( \/_) ( \/_)

1) By writing all the steps of calculation, show that A, B and C are natural numbers.

2) Verify that AxB=C.

Il — (4 points)
Given the expression: E(x) = (3x +1)(2x—1) — (3x+1)(x+1) .
1) Show that E(x) = (3x+1)(x—2).
2) Solve the equation E(x) = 0.
3) In the adjacent figure:

e Xxisalength expressed in cm such that x > 1. M
e ABCD is arectangle such that AB=3x+1 and BC=2x-1.
e ABM is a triangle, right angled at B, such that MB=2(x+1). 20x+ 1)
Denote by S the area of ABCD and S' that of ABM.
a. Express S and S' in terms of x. A 3x+ 1 B
b. Verify that S — S’ = E(x). 2% - 1
c. Calculate x so that S=S'. 5 c
111 — (3 points)

6x +4y=20000

1) Solve the followi tem:
) Solve the following system {2x+8y:15000

2) A bookshop offers 40% discount on the price of a copybook and 60% discount on
that of a pencil.
The sum of the original prices of 2 copybooks and 8 pencils is 15 000 L.L.
The sum of prices, after discount, of one copybook and one pencil is 2 000 L.L.
a. Prove that the previous information can be modeled by the above system.
b. Find the price of a copybook and that of a pencil after the discount.
1



IV - (6 points)
In an orthonormal system of axes (x'Ox, y'Oy), consider the points A(-2; 0) and B(1; 3).
Let (d) be the line with equation y=—x + 4.
1) a. Plot the points A and B.
b. Verify, by calculation, that point B is on the line (d), then draw (d).
c. Determine the equation of line (AB) and verify that (AB) is perpendicular to (d).
d. The line (d) intersects x'Ox at E and y'Oy at F. Calculate the coordinates of points
E and F.
2) Let (C) be the circle circumscribed about the triangle ABF.
a. Determine the coordinates of point I, the center of (C). Calculate the radius of (C).
b. Verify that O is a point on the circle (C).
3) a. Calculate AB.

b. Calculate, rounded to the nearest degree, the measure of BAF.

V - (5 points)
In the adjacent figure:
e AE=4cm.
e (C) is the circle with diameter [AE] and center O.

B A

O

e B is the symmetric of E with respect to A.
e (BD)istangentto (C) at D. . ©
1) Copy the figure.
2) Calculate BD.
3) The parallel through point A to (OD) intersects the line (BD) at M and (ED) at L.
a. Show that D is the midpoint of [EL].
b. Deduce that M is the centroid of triangle EBL.
4) a. Prove that the two triangles BDE and BAD are similar.

b. Calculate E.
DA

5) Let F be the translate of A by the translation with vector ED.
a. Prove that ADLF is a rectangle.
b. Prove that F is the midpoint of [BL].

c. Deduce that the points E, M and F are collinear.
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Question |
Answers note
A=2-2x1=2_3-%_3 Y, +1,
2 2 3 2 2 2
14 10
1 _ 107 x 2 _ 102x2=@=10 YV, + Y, 1%
5x4x10" x 2° 20 20
2 2
C=(2+V5) +(1-25) =4 + 4V5+5+1-4/5+20 =30 ¥ + % +%
AXB=3x10=30
2 c =30 Ya
Then:AXB=C
Question 11
E(xX) = (Bx +1)(2x—=1—x—-1) = (3x+1)(X —2). Yo+ Y4 Ya
(3x+1)(x ~2)=0 Then x= == or x=2 Yy +Ya Y
3.a S=(3x +1)(2x—=1)  S'=(3x +1)(x+1) Yo+ Y 1Y,
3.b S-S'= (3x +1)(2x—1) - (3x +1)(x+1) = E(X) Yo
3¢ S=S' then S-S'=0 ; E(X) =0 x=-1/3 (rejected) x =2 (accepted) Ya+Ya+Ya+Y 1
Question 111
1 x= 25000 ; y =1250 Yo+ Y 1
2a 1% equation: 2x + 8y = 15000 Y4 1
' 2" equation: (1-0.4)x + (1-0.6)y = 2000 then 6x + 4y = 20000 ¥
2b The price of a copybook = 2500 x(0.6) = 1500 L.L %2 1
' The price of a pencil = 1250x (0.4) =500 L.L %
Question 1V
B
la Ya
E
J
0 1 2 3 N
™ (d)
1.b XB =1 3,
-Xg+4=3=Ys Ya+% (Fordrawing the line)
Equationof (AB) :y=x+2 % + %
slope (AB) =1 and slope (d) =-1 then slope(AB) x slope(d) =-1 ¥
l.c So (AB) is perpendicular to (d) 1Y
1.d E(4;,0) and F(0;4) Ya+ Y Ya




ABF = 90° ( ABF is inscribed in a semicircle of diameter [AF]) Y4
I midpoint of [AF] then I(-1;2) %

2.a AR 1Ya
R= 7:\/3 or AI=IB=IF=R=vV5 %
2.b Ol =+/5 or AOF =90° then O is a point of the circle. Yo
3a |AB=+18= 3v2 Yo
== _AB _ 32
3b cosBAF=E=F§ Ya Y,
. DAL — -1 3v2 — o o
Then BAF = cos™* (2)=1843°~ 18° ¥+ ¥
245
Question V
B A 0 E
1 Y
E ©)
D
L
The triangle ABD is right at D
’ Then by Pythagoras theorem Y
BD? = OB* — 0D? 2
BD =+v32=4+2
3a In the triangle ALE : (AL) // (OD) and O midpoint of [AE] ”
' Then by the converse of the midpoint theorem, D midpoint of [EL]. ?
3b In the triangle BEL : ”
' [ LA] and [ BD] are two medians intersect at M, then M centroid. 2
The 2 triangles BDE and BAD are similar since :
4a | Bisacommonangle 7 1
ADB = AED = Y
BE DE BD
The ratio of similarity: — =—=— ¥ Ya
4b e Bp v BD DA BA
—_— e — = 1
2 E s V2 v
54 AF = ED = DL then AFLD is a parallelogram ¥ 1,
' ADL = 90° then AFLD is a rectangle Y4
AD = FL ( Opposite sides in a rectangle)
sp |AD= =~ ( Midpoint theorem) Y, ,
' Then BL=2FL , B, Fand L are collinear ( (AD) // (BL) and (AD) // (FL)) Ya
Then F midpoint of [BL]
c. |[EF] 3" median in the triangle EBL 1y

then E, M and F are collinear.
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