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I- (4 points) 
In the table below, only one of the proposed answers is correct. Write the number of each question and 
give, with justification, its correct answer. 

Questions 
Proposed Answers 

A B C 

1) 
Given:  = െଶ଻గ

଻
 . 

The principal measure of α is:         
െ
ߨ
7

 
ߨ
7

 െ
ߨ6
7

 

2) 
If we rationalize the denominator  

of  K = 	 ଶ
√ସ
య  , then K = √4య  K = √2య  K = √2 

3) |	ሺx	 ൅ 	1ሻ2	 ൅ 2x	| =  
2 1x   21 x  2( 1) 2x x   

4) If 2 ൑ ଵ

୶ିଵ
൑ 3, then  x ∈ ቂଵ

ସ
; ଵ
ଷ
ቃ x ∈ ቂଷ

ଶ
;	ସ
ଷ
ቃ x ∈ 	 ቂସ

ଷ
; ଷ
ଶ
ቃ 

 
II- (3 points) 

Given the two numbers x and y such that | x – 5 | ≤ 1 and 1 ൏ ඥy ൅ 1 ൏ 2. 

1) Show that 4 ൑ x ൑ 6 and that 0 ൏ y ൏ 3 . 
2) Bound x ൅ y and x െ y . Deduce the boundaries of  xଶ െ yଶ. 

3) Compare ඥxଶ െ yଶ  and  
ଵ

୶మି୷మ
. 

 

III- (4 points)

 

Simplify. 

1) A ൌ 	
√૛૝
૜ ൈ √૟૝૝ ൈ ට √૟

૜૝

ඥ૟૞ൈ૛ૠ
૚૛  . 

2) B = ൫√5ర െ 1൯൫√5ర ൅ 1൯ሺ√25ర ൅ 1ሻ. 

3) C = ටሺ√3 െ 2ሻ଺
ల

൅ ටሺ√3 െ 2ሻଷ
య

൅ หെ2√3 െ 1ห. 

 
IV- (4 points) 

1) Let E = (2x – 1)(x + 3) – (x + 3). 
a) Prove that E = 2(x + 3)(x – 1). 

b)  Let F = 
୉

୶ାଷ
 , where x ≠ 3. Simplify F, then solve the inequality | F | > 2. 

2) Solve the system of inequalities: 

 

2

22

9
0

3

2 1

x

x

x x

 
 

  

. 
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V- (5 points) 

Given, in an orthonormal system (O; ıԦ	, ȷԦሻ, the three points A(2 ; 3), B(1 ; 4), and C(3 ; 2) and the 

vector AMሬሬሬሬሬሬԦ ൌ ሺ2a െ 1ሻıԦെ ሺb െ 2ሻȷԦ , where a and b are two real numbers. 
1) Show that the three points A, B, and C form a triangle (non-collinear). 
2) Find the coordinates of point J, the fourth vertex of the parallelogram ABCJ.  
3)  

a) Prove that the coordinates of point M are (2a + 1 ; b – 1). 
b) Determine a and b so that O is the center of gravity of triangle ABM. 

4) Consider the point E such that Eሺ4cosα ൅ 2	; 4sinα െ 3ሻ, where α is real number. 
Show that AE = 4. 

5) Find the coordinates of A in the system (C;	ıԦ	, ȷԦሻ. 
   
VI- (5 points) 
Consider a parallelogram ABCD with BC = 3 cm, and AB = 5 cm. 

E and F are two points in the plane such that: CEሬሬሬሬԦ ൌ ଵ

ଷ
CDሬሬሬሬሬԦ  and 	AFሬሬሬሬሬԦ ൌ ଷ

ଶ
AEሬሬሬሬሬԦ . 

1) Draw the figure. 

2) Show that	BFሬሬሬሬԦ ൌ CDሬሬሬሬሬԦ ൅ ଷ

ଶ
AEሬሬሬሬሬԦ . 

3) Show that BCሬሬሬሬሬԦ ൌ ଶ

ଷ
CDሬሬሬሬሬԦ ൅ AEሬሬሬሬሬԦ . 

4) Deduce that the three points B, F, and C are collinear. 

5) Consider the vector	VሬሬሬԦ ൌ MDሬሬሬሬሬሬԦ, where M is any point in the plane. 
a) Show that BF = 4.5 cm. 

b) Deduce the locus of point M if ฮVሬሬԦฮ ൌ ฮ2BFሬሬሬሬԦฮ. 

 
VII- (5 points) 
Remark: The two parts of this question are independent. 

1) Let  be an angle such that 0
2

 
  , with

1
tan

2
 
 . 

a) Calculate cosα and sinα . 

b) Calculate the value of the expression:  13
tan cos 117

2
E

        
 

. 

2)  Simplify each of the following identities. 

a) F = 
ଵି୲ୟ୬మ୶

ଵା୲ୟ୬మ୶
െ	cosଶx . 

bሻ G ൌ 	 sinሺπ ൅ xሻ ൅ sinሺ8π ൅ xሻ െ sinሺ5π െ xሻ െ cos ቀଷ஠
ଶ
൅ xቁ.	

 
 

Good work 
 


