NATIONAL DIPLOMA OF THE BREVET

SESSION 2009

MATHEMATICS

REGULAR MIDDLE SCHOOLS OPTION

The test consists of 6 pages numbered from 1/6 to 6/6. As soon as you receive it make sure it is complete.

The use of calculator is allowed within the regulations in force.

I- Numerical Activities 12 points
II-Geometry Activities 12 points
[Il. Problem 12 points
Writing Quality and Presentation 4 points




NUMERICAL ACTIVITIES (12 points)

Exercice 1
1) Compute A :

_ 8+3x4
142x1,5

2) To compute A, a student has used a calculator by pressing the following keys successively :

8] [+] 3] [x][4] (=] O [+] [2] [x] (0] (1] [B] [=

Explain why he does not obtain the right answer.

Exercice 2

Aline, Bernard, and Claude have each a bag that contains marbles :
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5 red marbles 10 red marbles and 30 black 100 red marbles and 3 black

Each person randomly draws a marble from his or her bag.
1) Who is more likely to draw a red marble ?

2) We would like Aline and Bernard to have the same probability to draw a red marble. To that end, how many
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Exercise 3
In the diagram below, C; C,, and C; are graphical representations of three functions.

One of them is linear. Another represents the function f(x) = - 0.4x + 3
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1) By reading from the diagram find the coordinates of B.

2) By reading from the diagram find the abscissa of each point where C;and the x-axis intersect.
3) Which curve represents a linear function ? Justify your answer.

4) Which curve represents function f ? Justify your answer.

5) What is the preimage of 1 under function f ? Justify your answer.

6) Is point A (4.6, 1.2) on curve C, ? Justify your answer algebraically.

GEOMETRY ACTIVITIES (12points)

Exercice 1

The unit of length is the centimeter.
In a triangle ABC, the following is given : AB =16 cm, AC=14cm, BC=8cm.

1) a) Draw triangle ABC to scale.



b) Is triangle ABC rectangle ? Justify your answer.

2) The mathematician Heron of Alexandria (1% century) has discovered a formula to determine the area of
a triangle :

< - 5(5-<)5+)(5)

where a, b, and c represent the lengths of the sides of the triangle, and p its perimeter.

Use this formula to compute the area of triangle ABC, and round the result to the cm?.

Exercice 2

E
To study this figure the following is given :
9 Triangle ABC is isosceles where AB = AC = 4cm
A
9 E is the reflection of B through A.
#3 .
B C

Part 1 : Inthe particular case where m< ABC = 43°,

1) Draw the figure to scale.

2) What is the type of triangle BCE ? Justify your answer.

3) Prove that m<EAC = 86°

Part 2 : In the general case where m < ABC is not given

Jean claims that m<EAC = 2 m<ABC for any value of m<ABC.
Is he right ? Justify your answer.

PROBLEM (12 points)

In a triangle ABC, the following is given: AB=17.5cm; BC=14cm ; AC=10.5cm.




Part 1

1) Prove that triangle ABC is rectangle in C.

2) Let P be a point on line segment BC.
The line parallel to line AC going through P intersects line segment AB in R.
The line parallel to line BC going through R intersects line segment ACin S.

Prove that quadrilateral PRSC is a rectangle.

A S C
Figurenot drawn atfull scale
3) In this question we assume that P is 5 cm from B.
a) Calculate PR.
b) Calculate the area of rectangle PRSC.
Part 2
As we move P along line segment BC, we look for the position of P that maximizes the area of rectangle PRSC.

1) A spreadsheet has lead to this chart :

BP in cm 0 1 3 5 8 10 12 14

Area of PRSC in cm? 0 9.75 24.75 36 18 0

Fill in the blanks and justify your answer when BP =10 cm.

2) A software was used to obtain the following graphical representation :



Area of rectangle PRSC in function of the length of line segment BP
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3) Reading from the diagram,
a) Find the values of BP for which the area of rectangle PRSC is 18 cm”
b) Find the value of BP for which the area seems maximum.
¢) Give, to the cm?, an interval within which the maximum value of the area of rectangle PRSC lies.
Part 3
1) Express PC in function of BP.
2) Prove that PR=0.75 x BP

3) For what value of BP the rectangle PRSC is a square ?



