
 

 

 

MATHEMATICS WITHOUT BORDERS  

2015-2016 

AUTUMN 2015: GROUP 6  

 

Problem 1. 1,000,000 – 100.1     = 

A) 999,998.9 B) 999,989.99 C) 900,000.9 D) 1,000,010.01 

Problem 2. Find the value of the expression  

         

         
       

A) 5 B) 1  C) 0,9 D) other 

Problem 3. When dividing the sum of 3 consecutive odd numbers by 6, the remainder we get is 

always: 

A) 0 B) 1  C) 2  D) 3 

Problem 4. If the three-digit numbers    ̅̅ ̅̅ ̅̅  and    ̅̅ ̅̅ ̅ is divisible by 9, what is the number Y? 

А) 2 B) 3 C) 4 D) 5 

Problem 5. Peter reads 15 pages in 20.5 minutes. How long will it take him to read 16 pages at that 

rate? 

A) 21 min 33 sec B) 21 min 52 sec  C) 20.33 min D) 21.52 min 

Задача 6. In the table the numbers are placed so that all rows, columns and the two diagonals will 

sum to the same value. Which number you should place instead of „?“ ? 

 

  1.2 

? 
  
 

 
 

 

   

 
 

   

A)  
 

 
 B)  

 

 
  C) 0.6 D) 0.5 



Problem 7. Two fractions divide the interval with the boundaries of  
 

 
 and 

 

 
  into three equal parts. 

The smaller of the two fractions is: 

A)  
 

 
 B)  

 

 
.  C) 

 

 
 D) 

 

 
 

 

Задача 8. The price of a product has been changed twice, either increased or decreased. In which 

case we can buy the product at the lowest price? 

A) If first decreased by 10%, then increased by 10% 

B) If first increased by 15 %, then decreased by 15 %  

C) If first increased by 20 %, then decreased by 20 % 

D) If first decreased by 25 %, then increased by 25%  

 

Problem 9. Find the tens digit of the value of the expression 

               

       
  

A)  0 B)  1 C)  2 D) 5 

 

Problem 10.  In a group of 80 people, 39 have brown hair, 30 have brown eyes and 15 have both 

brown hair and brown eys. How many have neither brown hair nor brown eyes? 

A) 15. B) 26 C) 31 D) other 

 

Задача 11. All four-digit numbers divisible by          are formed by the digits 0, 2, 3 and 7. 

Determine the number of possible values of x + y + z, if x, y and z are positive integers. 

(Hint:                 ⏟        
 

        ⏟        
 

        ⏟        
 

) 

 

Problem 12. There were a total of 90 coins in two boxes. A third of the coins from the first box 

were then shifted into the second one. As a result, the number of coins in the second box was twice 

as much as the number of coins in the first one. What was the number of coins in the first box 

before the shift? 

 

Problem 13. Points A, B and C lie on a straight line and A is NOT between B and C. The distance 

from A to B is 16 cm. The distance from C to A is 10 cm. Find the distance from the midpoint of BC 

to the midpoint of AB. 

 



Problem 14. Find the value of the expression 

                                                

 

Problem 15. A rectangular sheet of size 3 cm by 4 cm is cut into squares with side lengths that are 

whole numbers. If the sheet is cut into the smallest possible number of squares, how many squares 

of side length 1 cm are there? 

 

Problem 16. How many of the products of the numerical sequence 

                                                         

are divisible by 24? 

 

Problem 17.  How many are the 4-digit numbers which end in 3 and are divisible by 3? 

 

Problem 18. In a certain year, February had exactly five Saturdays. On what day did March 1 fall 

that year? 

 

Задача 19. If 
 

      
 

 

  
 (

 

 
 
 

 
 

 

  
)  then the value of   is…. 

 

Problem 20. In a flock of white and black sheep, the number of black sheep is equal to 
 

 
 of the 

number of white sheep. What is the percentage of black sheep in the flock? 

 

 

 

 

 

 

 

 

 

 

 



ANSWERS AND SHORT SOLUTIONS 

 

Problem Answer Solution 

1 B                                                   

2 B          

         
       

  

   
       

 

 
         

3 D We can easily find the answer by observing an example:  

1 + 3 + 5 = 9; 9   6 = 1(remainder of 3). 

If the first odd number is 2n+1, the next two would be 2n+3 and 2n+5.  

Their sum is 6n+9. The quotient is 2n+1, remainder – 3. 

4 D The sum of the digits of    ̅̅ ̅̅ ̅ is a number that is a multiple of 9, if X = 3.  

The sum of the digits of the number     ̅̅ ̅̅ ̅̅  for Х = 3 is 4 + Y is a number 

that is a multiple of 9, if Y = 5. 

5 B 15 pages in 20,5 minutes = 1230 seconds. One page can be read in 82 

seconds = 1 minute and 22 seconds.  

16 pages = 15 pages +1 page  

16 pages can be read in  20 minutes and 30 seconds + 1 minute and 22 

seconds = 21 minutes 52 seconds. 

6 C Let x denote the number n the second row, third column. We reach the 

conclusion that:      
 

 
             

 

 
. 

7 A From  
 

 
 
 

 
 
 

 
; it follows that the interval is  

 

 
  If we divide it into three 

parts, we will find that each part is 
 

 
  

The smaller of the two fractions is  
 

 
 
 

 
 
 

 
  

8 D The price of the goods is respectively 0,99; 0,9775; 0,96; 0,9375 of the 

initial price. 

9 A                

       
                 

The number is a multiple of 100, therefore the digit of tens is 0. 

10 B With brown hair, but not with brown eyes: 39 – 15 = 24; 

With brown eyes, but not with brown hair: 30 – 15 = 15. 

With brown eyes and with brown hair: 15. 

We deduct 24 + 15 + 15 = 54 from the total number, in order to get the 



number of people who neither have brown hair nor brown eyes:  

80 – 54 = 26. 

11 2 The sum of the digits of each of the numbers we are looking at is 12. The 

number is divisible by 3, but not by 9. Therefore y = 1. 

number x, y, z x+ y+ z 

2370 3 790=3 5 194=2 3 5 97 

x=1 ; y=1; z=1 

3 

2730 3 910 =3 5 182=2 3 5 91 

x=1 ; y=1; z=1 

3 

3270 3270=3 5 218=2 3 5 109 

x=1 ; y=1; z=1 

3 

3720 3720=2 3 5 124=8 3 5 31 

x=3 ; y=1; z=1 

5 

7230 7230=2 3 5 241=2 3 5 241 

x=1 ; y=1; z=1 

3 

7320 7320=2 3 5 244=8 3 5 61 

x=3 ; y=1; z=1 

5 

 

12 45 It is a good idea to solve the problem by starting at the end. 

The coins at the end are respectively 30 and 60, in the first and second 

boxes. 2/3 of the initial coins are left in the first box. Therefore the coins 

in the first box were 45.  

13 5 Solution. The position of the points is ABC, ACB, BCA or CBA. The first 

position is not possible, because AB=16cm>AC=8cm. CBA is not possible 

either because AB=16 cm>AC=8 cm. If the position is ACB, then the 

distance between the midpoints of BC and AB is 5cm.  

If the position is BCA, then the distance between the midpoints of BC and 

AB is 5cm. 

14 36 (        )  (           )    (           )

 (           )   

            ⏟                
 

     

15 3 If we cut a square with a side of 3 cm, there will be 3 squares left with a 

side of 1cm. If we cut two squares with a side of 2cm, we are left with 4 



squares with a side of 1cm.  

16 97 The product of 4 consecutive numbers is divisible by              

17 300 The 4 digit numbers that end with 3 would be divisible by 3 if the 3 digit 

number that we got after removing the digit of ones of the 4 digit number 

is divisible by 3. The total number of 3 digit numbers is 999 – 99 = 900. 

Each third number is divisible by 3.  

Their number is 300. 

18 Sunday 

 

If 1st of February is on a: 

Monday: 

The Mondays would be – 4 or 5; Tuesdays – 4, Wednesdays – 4; 

Thursdays – 4, Fridays – 4; Saturdays – 4, Sundays – 4; 

Tuesday: 

The Mondays would be – 4; Tuesdays – 4 or 5, Wednesdays – 4; 

Thursdays – 4, Fridays – 4; Saturdays– 4, Sundays – 4; 

Wednesday: 

The Mondays would be – 4; Tuesdays –, Wednesdays – 4 or 5; Thursdays 

– 4, Fridays– 4; Saturdays – 4, Sundays– 4; 

Thursday: 

The Mondays would be – 4; Tuesdays – 4, Wednesdays – 4 ; Thursdays – 

4 or 5, Fridays – 4; Saturdays – 4, Sundays – 4; 

Friday: 

The Mondays would be – 4; Tuesdays – 4, Wednesdays – 4; Thursdays – 

4, Fridays – 4 or 5 ; Saturdays – 4, Sundays – 4; 

Saturday: 

The Mondays would be – 4; Tuesdays – 4, Wednesdays – 4; Thursdays– 4, 

Fridays– 4; Saturdays – 4 or 5, Sundays – 4; 

Sunday: 

The Mondays would be – 4; Tuesdays – 4, Wednesdays – 4; Thursdays – 

4, Fridays – 4; Saturdays – 4, Sundays – 4 or 5; 

19    

      
 
 

  
 (
 

 
 
 

 
 
 

  
)  

20 12.5 If the white sheep are 7х, then the black sheep would be х. The 

percentage we are looking for is  
 

  
            

 



WINTER 2016: GROUP 6  

Problem 1. Which of the following equalities is correct? 

A)          B)          C) (  )         D)   (    )    

Problem 2 What is the value of the expression                     ? 

A) 1 B)    C)   D)  2 

Problem 3. The value of the expression | |  |  |  | |  |  |  | |  |  |  | |  |  | is 

equal to: 

A) 36 B)     C) 4 D)     

Problem 4. How many even numbers are there with an absolute value smaller than 10? 

A) 4 B) 8 C) 9 D) other 

Problem 5. What is the remainder left when        is divided by 15? 

 A) 0 B) 5 C) 10 D) 15 

Problem 6. The product of two integers smaller than 7 and greater than ( 77) is 77. The sum of 

these numbers is: 

A)     B)      C) 18 D) 78 

Problem 7. When apples are dried they lose 84% of their weight. How many kilos of apples would 

be needed to produce 24 kg of dried apples? 

A) 84 B) 100 C) 125 D) 150 

Problem 8. Steve had a bowl with some sweets in it. At first he ate a third of the sweets. After that 

he ate a fourth of what was left in the bowl. In the end, he ate a sixth of the remaining sweets. The 

initial number of sweets CANNOT be: 

A) 12 B) 24 C) 30 D) 36 

Problem 9. The code for a safe is made up of all digits that are multiples of 3, without any digit 

being repeated. What is the maximum number of failed attempts that we would need to make before 

breaking the code? 

A) 5 B) 6 C)  23 D) 24 

Problem 10. Two identical rectangles with a length of 4 cm and a width of 3 cm overlap, forming a 

square. How many sq. cm is the area of their common part (the part where they overlap)? 

 

A) 7.5 B) 8 C) 10 D) 12 



Problem 11. The natural number A would be increased 11 times if we write down on the right side 

of it one of the following nine digits: 1, 2, 3, 4, 5, 6, 7, 8 or 9. How many digits does the number A 

have? 

Problem 12. In how many different ways can we divide a set of 7 different weights (from 1 to 7 

grams each) in two groups of equal weight? 

 

Problem 13. The natural numbers from 1 to N have been recorded next to one another. The result is 

a multi-digit number containing 3 N digits. What is the number N? 

Problem 14. What is the smallest natural number N, for which the product of 13, 17 and N can be 

presented as the product of three consecutive natural numbers? 

Problem 15. Calculate the following: 

 (  )  (  )   (  )    (  )   (  )   (  )   

Problem 16. Three fishermen go fishing regularly. The first one goes every day, the second one 

goes once every three days, and the third one goes once every four days. Today is Sunday and 

they’re all at the lake, fishing. In how many days, counting from Monday onwards, are they all 

going to be together at the lake again? 

Problem 17. One of the three brothers A, B and C took the golden apple. Their father asked them 

who took it and they answered as follows: 

A: “B took the golden apple.” 

B: “I took the golden apple.” 

C: “A took the golden apple.” 

Who actually took the golden apple, if only one of the three brothers was telling the truth? 

Problem 18. What is the 2016th digit after the decimal point of the infinite periodic decimal equal 

to the fraction 
  

  
 ? 

Problem 19.  There were 18 apples in one basket, and 20 apples in another basket. I took a few 

apples from the first basket, and then I took as many apples as were left in the first basket, from the 

second basket. How many apples in total are left in both baskets? 

Problem 20. The product of five different odd numbers is 105. What is the smallest possible sum of 

these numbers? 

 

 



ANSWERS AND SHORT SOLUTIONS 

 

Problem Answer Solution 

1 C  2 + 3   2 = 4 ≠ 2   

            

(  )         (the only correct equality) 

  (    )    (division by 0 is not possible)  

 

2 B (        )        

 

3 D 1   2 + 3 – 4 + 5 – 6 + 7   8  4 

 

4 C The numbers are  8,  6,  4,  2, 0, 2, 4, 6 и 8. 

 

5 C             quotient + remainder  

Hence the remainder is a natural number that is a multiple of 5, but is smaller 

than 15, i.e. it is either 0, 5 or 10. 

The remainder is not 0, because       is not divisible by 3. 

The remainder is not 5, because in this case                         

The number equal to            = 1        ⏟      
    

 is not divisible by 3.  

Therefore the remainder is 10. 

 

6 А 77 = ( 1)   ( 77) = (  7)   ( 11) = 1            

Among these, two integers are smaller than 7 and greater than  77, hence the 

numbers we are looking for are  7 and  11. Their sum is  18. 

 

7 D 100 %   84 % = 16 %  

16% of x is 24 kg 

  

   
           

  

   
      

We need 150 kg of apples to produce 24 kg dried apples. 

 

8 C The initial number of sweets in the box needs to be a natural number divisible 



by 12 (the least common multiple of 3, 4 and 6). 

The only number that is not divisible by 12 is 30. 

 

9 C The multiples of 3 are the digits 0, 3, 6 and 9. Therefore all possible codes 

would be 4   3   2   1 = 24. 

In the worst case scenario, we would break the code after making 23 failed 

attempts. The code would be the 24th possible number.  

 

10 B The square must have a side of 4 cm. Then the common part would be a 

rectangle with a width of 2 cm and a length of 4 cm.  

The area would then be 8 sq. cm 

 

11 1 If we write down the number   ̅̅̅̅   where x is one of the digits from 1 to 9, then 

10A + x = 11A. Then x = A, i.e. A is a one-digit number. 

 

12 4 The total weight of the set of weights is 28 grams. If the weight of 7 grams is 

in the first group, then we would need to add other weights in the group that 

have a total weight of 7 grams. 7 = 6 + 1 = 2 + 5 = 3 + 4 = 1 + 2 + 4, therefore 

we could group them in 4 ways. 

First way: first group – 7, 6, 1; second group – 2, 3, 4, 5 

Second way: first group – 7, 5, 2; second group – 1, 3, 4, 6 

Third way: first group – 7, 4, 3; second group – 1, 2, 5, 6 

Fourth way: first group – 7, 4, 2, 1; second group – 3, 5, 6. 

 

13 1,107 9   1 + 90   2 + 900   3 + (N   999)   4 = 3N 

N = 1,107 

 

14 600 13   4   17   3 = 52   51, therefore the smallest natural number we are 

looking for is 4   3   50 = 600. 

13   17   600 = 50   51   5   

 

15  1 The expression (  )  (  )   (  )    (  )   (  )   (  )   is 

made up of 49 multipliers, each of which is  1. 



16 11 Let us assume that today is Sunday and all three fishermen are fishing together. 

The first fisherman goes fishing every day. 

The second fisherman will go fishing on Wednesday, Saturday, Tuesday, 

Friday. 

The third fisherman will go fishing on Thursday, Monday, Friday. 

There are 11 days from Monday to Friday the week after. 

They would all be fishing together again in 11 days. 

 

17 А The claims of A and B are identical. From the condition of the problem it 

follows that they are not telling the truth. Only C is telling the truth: “A took 

the golden apple.”  

 

18 3   

  
 = 0.232323...  

As 2016 is an even number, the 2016
th

 digit after the decimal point is 3. 

 

19 20 First way: If we take 2 apples, then the apples left in the first basket would be 

16. Then if we take 16 apples from the second basket, 4 apples will be left 

there. The total number of apples left is 20. 

Second way: If we take x number of apples from the first basket, then the 

apples left in it would be 18   x. Then if we take 18   x from the second 

basket, there would be 20   (18   x) = 2 + x apples left in it.  

The total number of apples left is 18   x + 2 + x = 20. 

 

20  15 105 = 3 × 7 × 5 = 1 × 3  × 5 × 7    

We need one more different multiplier and it must be  1.  

105 = (-7) × (-5) × (-3) × (-1) × 1   a sum of (-15)   

105 = 7 × 5 × (–3) × (–1) × 1 = 105   a sum of 9 

105 = 7 × (-5) × 3 × (–1) × 1 = 105   a sum of 5 

105 = (-7) × 5 × 3 × (–1) × 1 = 105  a sum of 1 

The smallest possible sum is  15. 

 

 

 



SPRING 2016: GROUP 6  

 

Problem 1. The value of expression         (     )  is: 

A) - 12 084 B) 2 014 C) 2 028  D) -2 028 

Problem 2. The numerator of the fraction   was increased by 20% and the denominator was 

decreased by 40%. The result was a new fraction -   . The quotient of the two fractions,    , is 

equal to: 

A) 0.5 B) 0.75 C) 1.2 D) 2 

Problem 3. Thus reads the postulate of Bertrand: "If n is a positive integer that is greater than 1, 

then there is always a prime number  , where         ". How many prime numbers are there if 

  = 25? 

A) 5 B) 6 C) 7 D) 25 

Problem 4. The average age of the crew members excluding the captain is 25 years, and including 

the captain - 26 years. If the captain is 30 years old, then the crew consists of: 

A) 4 people B) 5 people  C) 6 people  D) more than 6 people 

Problem 5. The product of the natural numbers from 1 to 122 is divisible by      The greatest 

possible value of the natural number   is:  

A) 10 B) 11 C) 12 D) 13  

Problem 6. The points with coordinates of   (0;0), X (2;0),   (2;3) and  (0;3)  are vertices of the 

rectangle     . Which one of the following points is outside of the rectangle?  

A) A (0;0) B) B (1;1) C) C (2;2) D) D (3;3) 

Problem 7. 26 litres of juice must be bottled in 10 bottles of either 1 litre, 3 litres or 5 litres. The 1 

litre bottles are of an even number. How many bottles of 5 litres are there? 

A) 1 B) 2 C) 3 D) 4 

Problem 8. If the square is magical, find  .  

       

      

   

A) 11 B)      C) 12 D)     

Problem 9. What result would you get after calculating the following expression? 

(   )           

(  )      
 

A)   B)      C)     D)    



Problem 10. When water turns into ice, its volume increases by 
 

  
  If we defrost the ice, how much 

would its volume decrease? 

A) 
 

  
 B) 

 

  
 C) 

 

  
 D) 

 

  
 

Problem 11. If the numbers А and B are such that the expression |   |   |   |,  

then A + B = … 

Problem 12. The number             ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  consists of 12 digits (1, 2, 3, ..., 8 and the number a is 

included 4 times), and it is divisible by 36. What is the digit a? 

Problem 13. The natural number A has 3 natural numbers as its divisors (including 1 and the 

number itself), the natural number B has 2 natural numbers as its divisors (including 1 and the 

number itself), and the smallest common denominator of the two numbers is 12. How many natural 

numbers are there, that are divisors of the number equal to A + B (including 1 and the number 

itself)? 

Problem 14. Three consecutive natural numbers are the digits of hundreds, tens and ones of a three-

digit number. By how much would this number be increased if we write down its digits in reverse 

order? 

Problem 15. Four children met together: Adam, Bobby, Charley and Daniel. Adam shook hands 

with 3 of these children, Bobby shook hands with 2, and Charley shook hands with 1. How many of 

the children’s hands did David shake? 

Problem 16. There are 9 coins, one of which is fake and it is lighter. What is the least possible 

number of times we would have to weigh the coins (using scales) in order to find the fake one?  

 

Problem 17. How many digits are there in the number that is equal to the value of the following 

expression? 

(   )  (   )  (   )  (   )                      ⏟                                            
              

 

Problem 18. If the product of 7 integers is a positive number, how many different options are there 

for the possible number of negative integers among these multipliers? 

Problem 19. Three points lie on a straight line. The length of each line segment is 2, 3 and k. What 

is the value of k? 

Problem 20. What is the maximum possible number of intersections that 5 straight lines in the 

same plane can have?  



 

ANSWERS AND SHORT SOLUTIONS 

 

Problem Answer Solution 

1 C          (     )         (  )                

2 A   
 

 
      

    

    
       

 

 
 
    

    
      

3 B The prime numbers that are greater than 25 and smaller than 50 are: 29, 

31, 37, 41, 43 and 47. 

4 B First way: We can check: if the crew members, excluding the captain, are 

4, then the sum of their ages would be 100. If we add the captain, then 

they would be 5 and the sum of their ages would be 130, and 130 5=26.  

Second way: Let us assume that the crew members, excluding the captain, 

are equal to  . The sum of their ages is 25x. Including the captain, the sum 

of their ages would be equal to 26  or 25  + 30. Thus we get the equation 

26  = 25  + 30, the solution of which is   = 4.  

5 C The numbers from 1 to 122 which are divisible by 2 are 61. Among the 

same numbers, the numbers which are divisible by 11 are 11: 11, 22, 

...,88, 99, 110, 121 and their product is divisible by       because  

121 = 11   11. Then the product of the numbers from 1 to 122 can be 

presented as follows:         where A is not divisible by 11, therefore it 

is not divisible by 22. 

The greatest possible value of the natural number   is 12.  

6 D The four points lie on the same straight line, and the point D is situated 

outside the rectangle. 

7 В Let x, y and z denote the number of bottles containing 1, 3 and 5 liters. 

Then                   ⏟      
  

           

                    . 

We have these options to bottle the juice: 

If z = 1   y = 6   x = 3; If z = 2   y = 4   x = 4; If z = 3   y = 2   x = 5. 

Since the 1 litre bottles are of an even number, only the second option is 

possible – the number of 5 litre bottles is 2. 

8 A Let Y denote the number that is located in the third row, third column. 



       

      

    

The sum of the numbers along one of the diagonals ( 1, 8, Y) is equal to 

the sum of the numbers along the column (X,  4, Y).  

Therefore  1 + 8 = X +( 4)   X=11. Such a magical square does exist: 

    14    

20      

5 2 17 
 

9 C (   )           

(  )      
 
(      )       

       
 
 

 
     

10 C Let us assume that the volume of the water is equal to 1 kg. If it is frozen, 

it will increase its volume to 1 + 
 

  
 kg. The volume of the ice is equal to 

  

  
 

kg. It would need to be decreased by x, until it reaches 1. Thus we can 

establish that    
 

  
. Then the volume would be decreased by 

 

  
  

11       |   |   |   |   |   |    and |   |               

        

12 0 The number must be divisible both by 9 and by 4.  

The number would be divisible by 9 if   = 0 or   = 9. 

The number   ̅̅̅̅  would be divisible by 4 if   = 0. 

13 2 The number   is a prime and a divisor of 12. Therefore   is either 2 or 3.  

If   = 2,       i.e.   would have more than 3 natural numbers as its 

divisors. If   = 3,          . The number of natural numbers 

which are divisors of 7 is two  1 and 7. 

14 198           ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅            ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅    

     (   )    (   )            (   )  (   )  

               

15 2  A B C D 

A  + + + 

B +  – + 

C + –  – 

D + + –  

If we add the number of hand shakes, the number must be divisible by 2, 



because each hand shake is counted twice. 

In this case the number of hand shakes is 6 + x. 

We can mark the number of David’s handshakes with x. The number x can 

NOT be greater than 3. 

6 + x can be divided by 2 only if x is either 0 or 2. 

However, x is not 0, because Adam shook hands with all the children. 

Therefore x = 2. David shook hands with 2 children. 

16 2 We would have to place 3 coins on each pan of the scales. 

If the scales are balanced: 

then we would have to place 1 of the remaining coins on each pan of 

the scales and if the scales are still balanced, the third remaining 

coin is fake; if it is not balanced, the lighter (fake) coin can be 

found on the higher pan of the scales. 

If the scales are not balanced, the lighter coin can be found on the higher 

pan of the scales. We would then have to compare the weights of two of 

those three coins. 

17 1 (   )  (   )  (   )  (   )                      

because the number 0 is found among the multipliers. 

18 4 The negative numbers among the multipliers are either 0, 2, 4 or 6. There 

are 4 possibilities. 

19 5 or 1 Let A, B and C denote the points on the straight line. If AB = 2, BC = 3 and 

AC = k, the points can be located in 4 possible ways: 

А, В, С   2 + 3 = k   k = 5 

B, A, C   2 + k = 3   k = 1 

C, A, B   k + 2 = 3   k = 1 

C, B, A   3 + 2 = k   k = 5 

20 10 Each straight line has 1 common point with each of the other straight 

lines. The maximum possible number of intersections is (5   )     

10. 

 

 

 

 



FINAL 2016: GROUP 6 

Problem 1. The product of two integers which are smaller than 4 and greater than ( 8) is equal to 

8. The absolute value of the difference of these numbers is  (   ). 

A) 0 B) 1 C) 2 D) 7 

 

Problem 2. The numbers from 0 to 100 are written down in order: 

01234567891011...979899100. 

If we pick out three consecutive digits, the first two of which have a sum of 10, the third digit 

cannot be: 

A) 1 B) 2 C) 3 D) 5 

 

Problem 3. What is the remainder when dividing        by 12? 

A) 0 B) 2 C) 4 D) 8 

 

Problem 4. Four points have been placed on the square grid below. Three of them have the 

coordinates of ( 5; 0), ( 1; 0) and (0; 0). Find the abscissa of the fourth point. 

 

 

A)  4 B)  3  C)  2 D) 1 

 

Problem 5. If        , the value of the expression 
    

 
   is  1. Calculate the value of the 

expression if х =   2. 

A)   4 B)   2  C)   1 D) 0 

 

Problem 6. Adam has blue, red, white and yellow marbles. The number of the blue marbles is 2 

more than that of the red ones, the number of the red ones is 4 more than that of the white ones and 

the number of the white ones is 6 more than that of the yellow ones. What is the least possible 

number of the marbles that Adam has? 

 

A) 26 B) 28 C) 32 D) 44 



Problem 7. A spring with a flow rate of 84 liters of water per minute provides water for three 

fountains. Four times more water reaches the second fountain than does the first, and half as much 

water reaches the third fountain than does the second. By how many liters per minute is the flow 

rate of the second fountain greater than the flow rate of the third fountain? 

A) 12 B) 18 C) 24 D) 30 

 

Problem 8. Three fractions divide the interval between 
 

 
 and 

 

 
 into four equal parts. The greatest of the 

three fractions is: 

A) 
 

  
 B)  

 

 
  C) 

 

  
 D) 

  

  
 

 

Problem 9. If the square on the right is a magic square, find  . 

      

    

     X 

A) 1 B) - 1 C) 2  D) -2 

 

Problem 10. George chooses 4 numbers. The sums of every three of them are 13, 14, 15 and   6. 

The sum of these numbers is: 

A) 9 B) 12 C) 18  D) 42 

 

Problem 11. How many integers А are there, so that     =   ̅̅ ̅̅  (where   ̅̅ ̅̅  is a two-digit number) 

and the two-digit number   ̅̅ ̅̅  can be presented as the product of two different one-digit numbers? 

 

Problem 12. We have a square with a side length of 8 cm. We have cut out small squares, each 

with a side of 1cm, from two opposite corners of the square. What is the greatest possible number 

of rectangles with the size of 1 cm by 2 cm that we can divide the resulting figure into? 

 

 

 



 

Problem 13. Alex has 3 of each of the following coins: 1, 2, 5, 10, 20 and 50 cents. He wants to 

buy a book that costs 3 euros and 96 cents but he does not have enough money, so he asks his father 

for help. What fraction of the book price does his father need to pay? Write down the answer in the 

form of an irreducible fraction. 

 

 

Problem 14. Ten teams are participating in a football tournament. Each team plays every other 

team exactly once. For each match, the winning team gets 3 points, in the case of a draw both teams 

get 1 point each, and the losing team gets 0 points, and in case of a draw each team gets 1 point. At 

some point in the tournament it turns out that the teams have earned a total of 131 points. How 

many games are yet to be played? 

 

Problem 15. Calculate      , if   
 
    and    

 
     

 

Problem 16. How many of the four-digit numbers that consist of all four digits 2, 0, 1 and 6, are 

divisible by 36? 

 

Problem 17. A cuboid has been formed from three identical cubes, each with a surface area of 6 sq. 

cm. Calculate the surface area of this cuboid. 

 

Problem 18. Five weavers weave 10 rugs in three days. How many rugs will 3 weavers weave in 7 

days? 

 

Problem 19. For which primes  , smaller than 99, is      also a prime? 

 

Problem 20. The numbers A and B are such that  
 

  
     

 

 
    

  

  
.  

Calculate the value of the expression 22   A + 50   B, if A and B are the same as above. 

 

 



ANSWERS AND SHORT SOLUTIONS 

 

Problem Answer Solution 

1 C 8 = ( 2)   ( 4), therefore the difference we are looking for is 

 |   (  )|     

 

2 А The triplets are 

 910, 192, 282, 829, 373, 739 , 464, 647, 555, 556, 646, 465, 737, 374, 

828, 283, 919, 192 . The third digit is never 1. 

 

3 С             quotient + remainder. It is not difficult to realize that the 

remainders are among the numbers 0, 2, 4, 6, 8 and 10. 

It is impossible for the remainder to be 0 or 6, because 3 cannot divide 

      . 

It is impossible for the remainder to be 2 or 10 either, because 4 can divide 

      , but can not divide 12   quotient + 2 or 12   quotient + 10. 

There are two remaining options: 4 or 8. 

The remainder is 4, because only          is divisible by 3, but 

          is not divisible by 3. 

 

4 В The three given points are all on the x-axis.  

The fourth point has the coordinates of ( 3; 2), so the abscissa is -3. 

5 D If we replace х with – 3, we would get: 

    

 
           . 

So now the expression becomes  
    

 
  . Its value is 

 
    (  )  

 
           

6 C The number of the white marbles is 6 more than that of the yellow ones; 

the number of the red marbles is 4 more than that of the white ones, i.e. 10 

more than that of the yellow ones, and the number of the blue marbles is 2 

more than that of the red ones, i.e. 12 more than the yellow ones. 

The total number of marbles is 28 + the quadrupled number of yellow 

marbles. The smallest possible value is 28 + 4 = 32. 



7 C If the flow rate of the first fountain is  , then the flow rates of the second 

and third respectively are 4  and 2 . Concerning   we get the following: 

                           

We are looking for          . 

The flow rate of the second fountain is 24 liters more than the flow of the 

third. 

 

8 C Have a look at the following fractions: 
 

  
 
 

  
 
 

  
   The fraction we are 

looking for is 
 

  
. 

 

9 B If we compare the sums of the third row and the second column, we will 

get the following:  13 + X  =   19 + 5   X =   1 

 

10 B Each of the numbers is part of three sums. In order to find the sum of the 

numbers, we must add the sums and divide the result by 3. We get the 

following: 

( 6 + 13 + 14 + 15)   3 = 12. 

 

11 2 Among the perfect squares 16, 25, 36, 49, 64 and 81, only 36 and 81 are 

such that the numbers 63 and 18 can be presented as the product of two 

one-digit numbers. 

Therefore the number A can either be 6 or 9. 

 

12 30 Let us paint the board using a chessboard pattern. The cut out squares 

would be of the same color, and each of the rectangles       would cover 

both colors. 

In this case it would be impossible to get 31 rectangles. However it is 

possible to get 30. (Two squares would be unnecessary – the ones adjacent 

to the cut out squares) 

 

13 1/3 Alex paid 3   (1 + 2 + 5 + 10 + 20 + 50) = 264 cents. 

3.96 - 2.64 = 1.32, therefore his dad would have to pay 132/396=1/3 of the 

book’s price. 



14 0 or 1 The total number of matches is 45 and the maximum points a team can 

earn is 135. Now since 131 points have been earned, there are 4 points 

left. 

Therefore 131 points can be earned in three ways: 

41 wins and 4 draws, with no matches to go; 

43 wins and 1 draw, with 1 more match to go; 

43 wins, 1 draw and 1 defeat, with no matches to go. 

 

15 2139   
 
 (  )             

   
 
 (  )                  

  y – x = 2139. 

16 6 The sum of the digits is 9, so all the four-digit numbers that consist of 

these digits are divisible by 9. In order for it to be divisible by 36, it also 

needs to be divisible by 4. In this case the last two digits must be arranged 

as follows:      ̅̅ ̅̅ ̅̅ ̅  ,     ̅̅ ̅̅ ̅̅ ̅  ,     ̅̅ ̅̅ ̅̅ ̅   and       ̅̅ ̅̅ ̅̅ ̅  . It is now possible to find 

the four-digit numbers we are looking for: 1260, 2160, 6120, 1620, 2016 

and 6012. 

17 14 The length of the edge of the cube is 1 cm. The dimensions of the cuboid 

are 1 cm ×1 cm ×3 cm , therefore its surface area is  

2 × (1×1+1×3+1×3)=14 sq cm. 

18 14 1 weaver would weave 2 rugs in 3 days. 

3 weavers would weave 6 rugs in 3 days. 

3 weavers would weave 2 rugs in 1 day. 

3 weavers would weave 14 rugs in 7 days. 

19 2 If x = 2, then 5x + 3 = 13 is a prime number. 

If x > 2, then it is an odd number; 5x would also be an odd number, and 5x 

+ 3 would be an even number, i.e. 5x + 3 would not be a prime number. 

The only prime number is obtained when x = 2. 

20 1 
 
 

  
     

 

 
    

   

  
    

  

 
   

   

  
    

   

  
     

                        (            )       

                                                 

 

 



TEAM COMPETITION – NESSEBAR, BULGARIA 

MATHEMATICAL RELAY RACE  

 

The answers to each problem are hidden behind the symbols @, #, &, § and * and are used in 

solving the following problem. Each team, consisting of three students of the same age group, must 

solve the problems in 45 minutes and then fill a common answer sheet. 

 

GROUP 6 

 

Problem 1. The sum of the smallest negative integer, which has an absolute value that is smaller 

than 4, and the smallest positive integer, which has an absolute value that is not smaller than 4, is 

@. Find @. 

Problem 2. The segment AB has a length of @ meters. The point C separates it in a 1:4 ratio, 

starting from point A. The point D is the midpoint of the segment AC, and the point E is  between 

the points D and B, and divides the segment DВ in a 1:4 ratio. The distance from point E to point C 

is # cm. Find #. 

Problem 3. Less than 80 passengers were traveling on a bus. Half of them had occupied the seated 

spaces. # % of all passengers got off at the first stop. The number of passengers that got off the bus 

is &. Find &. 

Problem 4. At least how many numbers do we need to choose among all the numbers from (-100) 

to 100, in order to be sure that at least 18 of them are divisible by & without leaving a remainder? 

Denote the answer using §. Find §. 

Problem 5. There are § ways to travel from point X to point C. This must be done by going through 

point A and then following the arrows from point A to point C. There are * ways to travel from 

point X to point A. Find *. 

 

 

 

 



ANSWERS AND SHORT SOLUTIONS 

 

Problem Answer Solution 

1 @ = 1 

 

The numbers are respectively – 3 and 4. Their sum is 1. 

 

2 # = 8 

 

        𝑐𝑚         𝑐𝑚 

𝐷      𝑐𝑚  𝐸     𝑐𝑚  

    

    
 
 

 
     

 

3 & = 4 

 

The number of passengers who got off is 
 

   
 of all passengers, i.e. a 

number that is divisible by 25. Out of the the natural numbers smaller 

than 80, only 25, 50 and 75 are divisible by 25. However, seeing as half 

of the passengers were seated, then their number must be even. 

Therefore the number of passengers is 50. Four passengers got off at the 

first stop. 

 

4 § = 168 

 

The numbers from  100 to 100 are 201. Among them, 25 positive 

numbers, 25 negative numbers, and the number 0 are divisible by 4. A 

total of 51. 

In order to make sure that we have chosen at least 18 which are divisible 

by 4, we would need to choose 201 51 +18 = 168 numbers. 

 

5 * =14 

 

Let us reach А in х ways. In this case we would be able to reach С in 12 

х ways, however 12х =168, therefore х = 14. 

 

 


