
ΚΥΠΡΙΑΚΗ ΜΑΘΗΜΑΤΙΚΗ ΕΤΑΙΡΕΙΑ 

A΄ ΔΙΑΓΩΝΙΣΜΟΣ ΕΠΙΛΟΓΗΣ ΚΑΤΩ ΤΩΝ 15 1/2  ΕΤΩΝ 

«Ευκλείδης» 

Ημερομηνία:  18/01/2020    Ώρα εξέτασης: 10:00-14:30 

INSTRUCTIONS: 

1. Solve all the problems justifying fully your answers. 
2. Write using blue or black ink. (Figures can be drawn using a pencil) 
3. Correction fluid is not permitted. 
4. Calculators are not permitted. 

Problem 1:  
(α) If 𝑛𝑛 is a natural number which is not a multiple of 3, prove that 𝑛𝑛2 + 2 is a multiple of 3. 
(β) Determine all prime numbers 𝑝𝑝 for which  𝑝𝑝2 + 8 is also a prime number. 
 
Problem 2: Let ⊿𝛢𝛢𝛢𝛢𝛢𝛢 be an isosceles triangle (𝛢𝛢𝛢𝛢 = 𝛢𝛢𝛢𝛢) with base angles ∠𝛢𝛢𝛢𝛢𝛢𝛢 = ∠𝛢𝛢𝛢𝛢𝛢𝛢 =
75°. From the midpoint 𝛭𝛭 of 𝛢𝛢𝛢𝛢 we draw a perpendicular line to 𝛢𝛢𝛢𝛢 which meets 𝛢𝛢𝛢𝛢 at 𝛥𝛥. On 
the extension of 𝛭𝛭𝛥𝛥, towards 𝛥𝛥, we pick a point 𝛦𝛦 such that 𝛭𝛭𝛥𝛥 = 𝛭𝛭𝛦𝛦. The line parallel to 𝛢𝛢𝛢𝛢 
through 𝛦𝛦 meets 𝛢𝛢𝛢𝛢 at 𝛧𝛧. If the lines parallel to 𝛭𝛭𝛥𝛥 and 𝛢𝛢𝛢𝛢 through points 𝛢𝛢 and 𝛢𝛢 respectively, 
meet at point 𝛫𝛫, compute the value of the angle ∠𝛧𝛧𝛢𝛢𝛫𝛫. 
 
Problem 3: Andrew and Vasilis agree to play a game with numbers as follows: “They 
alternately write on the blackboard positive perfect squares with the condition that a perfect 
square can be written several times.” 
If the sum if the numbers which are written on the blackboard becomes greater than 24, the 
person who wrote the last number loses the game. 
If Andrew starts first, determine which of the two players has a winning strategy and explain the 
strategy. 
 
Problem 4:  In a classroom every student plays at least one musical instrument out of guitar, 
violin and piano. We know that: 

• At least 90% of the students plays the guitar or the violin or both. 
• At least 90% of the students plays the violin or the piano or both. 
• At least 90% of the students plays the piano or the guitar or both. 

Also, there exists a number 𝑘𝑘 (not necessarily an integer) such that: 
• At least k% of the students who play the guitar, play only the guitar. 
• At least k% of the students who play the violin, play only the violin. 
• At least k% of the students who play the piano, play only the piano. 

Determine the maximum possible value of 𝑘𝑘. 
 
 


