
 

 

CYPRUS MATHEMATICAL SOCIETY  

D΄ SELECTION COMPETITION  

FOR UNDER  15 1/2  YEARS OLD  

«Ευκλείδης» 

Date: 06/05/2017                                      Time duration: 10:00-14:30 

Instructions: 
1. Solve all the problems by showing your work . 

2. Write with blue or black ink  . (For figures you can use pencil)    

3. Do not use corrector liquid    (Tipp-ex). 

4. Do not use calculators    .      
 

 

Problem 1 :  Given the equation 𝑥3 − 12𝑥 + 8 = 0      (1). 
If the number  𝜌1 is a root of the equation (1), prove that the number 

𝜌2 =
4034𝜌1 − 4

2017𝜌1
 

is also root of the equation  (1). 
 

 

Problem 2 : Given a triangle ⊿𝛢𝛣𝛤. On the sides 𝛢𝛣 𝑎𝑛𝑑 𝛢𝛤 we get points 𝛫, 𝛮 respectively 

such that 𝛫𝛣 = 𝛫𝛮. The internal bisector of the angle ∠𝛢𝛤𝛣 intersects the circumcircle of 

⊿𝛢𝛣𝛤 at points 𝛤  𝑎𝑛𝑑 𝛲. The perpendicular from 𝛲 on 𝛢𝛣 intersects the segment 𝐵𝑁 at 𝛥. 
Prove that ∠𝛫𝛥𝛢 = ∠𝛫𝛮𝛢. 
 

 

 Problem 3 :  We write the numbers 𝛼1 = 2015,  𝛽1 = 2016 𝑎𝑛𝑑 𝛾1 = 2017 on a board.  

Someone plays a game by the steps below:   

Step 1 : He erases two of the numbers 𝛼1, 𝛽1, 𝛾1 (let say 𝛼1, 𝛽1) and instead of them he writes 

the numbers  𝛼2 = 2𝛼1 − 𝛽1 𝑎𝑛𝑑 𝛽2 = 2𝛽1 − 𝛼1.  
So, on the board appear the numbers 𝛼2, 𝛽2, 𝛾1. 
Step 2 : He erases two of the numbers 𝛼2, 𝛽2, 𝛾1 (let say 𝛽2, 𝛾1) and instead of them he writes 

the numbers 𝛽3 = 2𝛽2 − 𝛾1 𝜅𝛼𝜄 𝛾2 = 2𝛾1 − 𝛽2.  
So, on the board appear the numbers 𝛼2, 𝛽3, 𝛾2. 
He continues, repeating the same procedure.   

Check, whether, after some steps, it is possible two of the three remaining numbers on the 

board are at the same time equal to zero.   

 

      

 Problem 4 :  Find all the four – digit positive numbers 𝜈, such that the numbers 𝜈2 𝑎𝑛𝑑 𝜈3 

(in decimal numbering system ) have same their last four – digit part, which is different of  𝜈 

(that is, if the last four – digit part of the numbers 𝜈2 𝑎𝑛𝑑 𝜈3 is  𝛼𝛽𝛾𝛿̅̅ ̅̅ ̅̅ ̅, then  𝛼𝛽𝛾𝛿̅̅ ̅̅ ̅̅ ̅ ≠ 𝜈). 

 

 

 

 


