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 .باستعمال آلة حاسبة غیر قابلة للبرمجة أو اختزان المعلومات أو رسم البیاناتملاحظة: یسُمح 
 .في المسابقة( ة)دون الالتزام بترتیب المسائل الوارد هیستطیع المرشح الإجابة بالترتیب الذي یناسب

I- (5 points) 

A box contains 9 balls as follows: 

 Three red balls numbered 1, 2, 3,  

 Four blue balls numbered 4, 5, 6, 7 

 Two white balls numbered 8, 9. 

Part A 

One ball is randomly selected from this box. Consider the following events: 

R : The ball selected is red. 

B : The ball selected is blue. 

W: The ball selected is white. 

E: The ball selected has an even number. 

1- a) Calculate 𝑃(𝐵) and 𝑃(𝐸). 

b) Show that 
3

2
)(  EBP . 

2- Calculate 𝑃(𝐵 𝐸)⁄ . 

3- Knowing that the ball selected has a number greater than 4, calculate the probability that this 

ball is white.  

Part B 

In this part, suppose that two balls are selected from the box one after another without replacement. 

1- Calculate the probability that these two balls are not red. 

2- Calculate the probability that one ball is red and the second ball has an even number greater than 3. 

  

II- (5 points) 

Rima has an amount of 39 000 LL. 

This amount is formed by bills of 5 000 LL and bills of 1 000 LL. 

The number of bills of 5 000 LL is 
3

2
that of bills of 1 000 LL. 

1- Solve the system  








023

395

yx

yx
 

2- a) Show that the text given above is modeled by the system in 1. 

b) Find the number of bills of each category. 

3- Rima wants to buy a calculator that costs 40 000 LL, but this calculator is offered at a discount of 20 %. 

She plans to pay the discount price by using bills of the categories mentioned above at a time. 

How can this be done?  
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III- (10 points) 

The next graph (𝐶) is that of the function 𝑓 defined over ℝ – 0  as: 

x

c
baxxf )( . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1- a) Write an equation of the vertical asymptote to (𝐶). 

b) Write an equation of the oblique asymptote (d) to (𝐶). 

Deduce that 𝑎 = −1 and 𝑏 = 2. 

c) Use that the point L(1,0) is on (𝐶), calculate 𝑐. 

2- a) Calculate 𝑓’(1) and 𝑓’(−1) graphically. 

b) Solve graphically 𝑓(𝑥)  ≥ 0. 

3- Let (𝑑) be the line joining the vertices of (𝐶) (Max and min). 

a) Show that 𝑦 = −2𝑥 + 2 is an equation of (𝑑). 

b) Solve graphically 𝑓(𝑥) + 2𝑥 > 2. 

4- a) Verify that  
x

xx
xf

122 
 . 

b) By referring to the graph, set up the table of variations of 𝑓. 

5- a) Show that 𝑓’(𝑥) = −1 +
1

𝑥2
. 

b) Write an equation of (𝑇), the tangent to (𝐶) at the point 𝐴 with 
2

1
Ax . 

c) Determine another point 𝐵 on (𝐶) where the tangent at 𝐵 to (𝐶) is parallel to (𝑇). 
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 أسس التصحيح

QI Answers  pts 

1-a) 
9

4
)( BP  ; 

9

4
)( EP . 0.5 

b) 
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8
)()()()(  EBPEPBPEBP . 1 

2- 
5

2
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)( 


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EBP  1 

3- 
5

2

)4(
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




nP

nwP
nwP . 1 

4-a) 
12

5

8

5

9

6
)( RRP . 0.75 

b) 
𝑃(𝑅, 𝐸 > 3) + 𝑃(𝐸 > 3, 𝑅) =

3

9
×

3

8
+

3

9
×

3

8
=

1

4
  0.75 

 

QII Answers Pts 

1 𝑥 = 6, 𝑦 = 9  1 

2-a) 

𝑥 = number of 5 000 LL bills. 

𝑦 = number of 1 000 LL bills. 

𝑥 = 6 and 𝑦 = 9 

5 000𝑥 + 1 000 𝑦 =  39 000 or 5𝑥 + 𝑦 = 39 

𝑥 =
2

3
𝑦  then 3𝑥 - 2𝑦 =  0 (verified)  

1 

b) 6 bills of 5 000 and 9 bills of 1 000. 1 

3- 
Discount price = 40000 × 0.8 = 32000 

Rima can pay: 1000250006    or 1000750005   
2 
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QIII Answers Pts 

1-a) (𝑦’𝑦) or 𝑥 = 0  is vertical asymptote. 0.5 

b) 
(𝑦 = −𝑥 + 2) is an equation of oblique asymptote but 𝑦 = 𝑎𝑥 + 𝑏 is an equation 

of oblique asymptote then 𝑎 = −1 and 𝑏 = 2. 
1 

c) 

f(x) = 
x

c
x  2  but (1,0) is on (C) 

then 0 = −1 + 2 + 𝑐 then 𝑐 = −1 

hence 
x

xxf
1

2)(   

0.5 

2-a) 𝑓’(1) = 0 = 𝑓’(−1) Graphically (Tangent parallel to 𝑥’𝑥). 0.5 

b) 𝑓(𝑥) ≥ 0 then 𝑥 < 0 or 𝑥 = 1. 1 

3-a) Min (−1, 4)  and Max (1,0) then 𝑦 = −2𝑥 + 2. 0.5 

b) 
𝑓(𝑥) + 2𝑥 > 2 then 𝑓(𝑥) > −2𝑥 + 2. 

Consider the part of (𝐶) above (𝑑) thus −1 < 𝑥 < 0  or  𝑥 > 1. 

1 

4-a)  
x

xx

x
xxf

121
2

2 
 . 0.5 

b) 

 

1.5 

5-a)  
2

1
1'

x
xf   1 

b) 

3))
2

1
,

2

1
( 

2

1
(' and fA . 

(T) : )
2

1
(3

2

1
 xy  and 𝑦 = 3𝑥 − 2 

1 

c) 

𝑓’(𝑥) = 3  then 
2

1
 and   

4

1
 ;4

1 2

2
 xx

x
. 

then )
2

9
,

2

1
(B . 
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