
 

 

CYPRUS MATHEMATICAL SOCIETY  

D΄ SELECTION COMPETITION  

FOR UNDER  15 1/2  YEARS OLD  

«Ευκλείδης» 

Date: 28/04/2018                                      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 :  Find all real values of        such that 

          

       

              

 

 

 

Problem 2 : Somebody wrote on      pieces of paper a different integer between   and 

      He later shuffled the pieces of papers and put them into envelopes, putting two pieces 

of paper inside each envelope. Finally, on each envelope, he wrote the absolute value of the 

difference of the numbers on the pieces of papers that it contains. Given that the last digit of 

all numbers that are written on the envelopes is either       , determine the last digit of the 

sum of all numbers that are written on the envelopes.  

 

 

 Problem 3 :  Let      be a parallelogram. Let ( ) be the line which passes through the 

point   and is perpendicular to the line   , and let ( ) be the line which passes through the 

point    and is perpendicular to the line     Let    be the point of intersection of the lines 
( )  ( ). If the circle with center the point   and radius    intersects the line    at point 

  (   ) and the line    at point   (   ), prove that the line    passes through the 

point     
 

      

 Problem 4 :  We are given two points on the plane and a real number    where     
 

 
. 

We play the following game: At every step, we choose one out of the two points and rotate it 

anticlockwise by an angle of    about the other point. 

To win the game, we must succeed in interchanging the initial positions of the two points. 

(α) If    
 

 
 (          ), prove that we cannot win this game. 

(β) Decide whether there is a   (  
 

 
  for which we can win the game. You should clearly 

describe your thoughts.  


