
 

 

 

 

 

 

 

 

 

 

 

 

 
 

Partial solutions and attempts can earn marks. 

Neat and careful work is important. 

Submit only one team answer sheet for each question 



   

  

Solution to be written in German, French, Spanish or Italian in a 

minimum of 30 words. 

 

 

 
 
Ein kleiner Junge ist ziemlich eigenwillig. Donnerstags und freitags sagt er immer die 

Wahrheit. Dienstags lügt er immer. An den anderen Tagen hängt es vom Zufall ab, ob er lügt 

oder die Wahrheit sagt. Er wird an sechs aufeinanderfolgenden Tagen gefragt, wie er heißt. 

Seine Antworten (in der richtigen Reihenfolge) sind: Sacha, Elio, Sacha, Elio, Lucas, Elio. 

 
Wie heißt der kleine Junge? Erklärt eure Antwort. 

 

 

 

 

 

 

 

 

 

 

 

Exercise 1 

7 pts  

Moody 

Un ragazzino è molto 

lunatico. Dice sempre la 

verità il giovedì e il venerdì.  

Mente sempre il martedì, 

mentre gli altri giorni mente 

o dice la verità a caso. 

Gli si chiede il nome per sei 

giorni consecutivi. 

Ecco, nell’ordine, le sue 

risposte: Sacha, Elio, Sacha, 

Elio, Lucas, Elio. 

 

Come si chiama questo 

ragazzino? Illustrate il 

vostro ragionamento. 

 

Un niño es muy lunático. 

El jueves y el viernes dice 

siempre la verdad.  

El martes, miente 

siempre. Los demás días, 

miente o dice la verdad al 

azar. 

Le preguntamos su 

nombre seis días 

consecutivos. 

Estas son, por orden sus 

respuestas: Sacha, Elio, 

Sacha, Elio, Lucas, Elio. 

 

¿Cómo se llama el niño? 

Justifica tu respuesta. 

 

Un petit garçon est très lunatique. Les jeudis et vendredis, il dit toujours la vérité. 

Les mardis, il ment toujours. Les autres jours, il ment ou dit la vérité de façon 

aléatoire. 

On lui demande son nom pendant six jours consécutifs. 

Voici ses réponses, dans l'ordre : Sacha, Elio, Sacha, Elio, Lucas, Elio. 

 

Quel est le nom de ce petit garçon ? Justifiez votre réponse. 



   

 

 

 

The numbers 1357, 3157, 5713, 7315 are written using each of the first four odd digits only 

once. 

 

 

 

 

 

 

What is the sum of all numbers which can be written this way? Justify your answer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exercise  2       5 pts  

Without Nine 

 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Mathématiques sans Frontières team often gets together for a tarte flambée. One 

evening, the tarte flambée was to be shared among five people. Michel suggested slicing 

the tarte flambée so that all the slices had the same area. 

 

Below is the tarte flambée and the slices Michel suggested. 

 

 

 

Calculate the lengths AE and CF for this division. Justify your answer. 

Exercise 3       7 pts  

Tarte Flambée 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

The containers in this structure hold water. 

 

 

If a container is connected to two containers below it, half the water flows into each container. 

Otherwise, all the water flows into the container below. 

Initially, only the top containers contain water. The taps on the top level are opened. When all 

the water has flowed down a level, the taps on the next level are opened, and so on. The amount 

of water that some containers have been filled with is written on them. 

 

Copy the structure, writing on each container the quantity of water it contained. 

Exercise 4       5 pts 

Oh cool ! 

 

 



   

 

 

 

 

 

 

Luc plans to make a transparent, rectangular box that can hold three 10 cm long cylindrical 

tubes arranged as shown in the diagram. 

 

 

 

 

 

 

 

 

 

 

 

One of these tubes has a diameter of 8 cm, and the other two have a diameter of 4 cm. 

 

Construct, using actual dimensions, the front view of the box with the three circles. 

Calculate the dimensions of the box. 

 

 

 

 

 

 

 

 

 

Exercise  5       7 pts 

Full of Tubes 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We have identically sized cubes of different 

colours. A blue cube is glued onto each face of 

a yellow cube. The yellow colour disappears. A 

red cube is glued onto all the blue faces. The 

blue colour is no longer visible.  

 

Draw a top view of the resulting solid. 

How many red cubes have been glued on?  

How many faces does this new solid have? 

Exercise  6       5 pts 

Cubicolore 

 

 

 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To get to the swimming pool, 15 km away, Patrick takes his bicycle and pedals at a constant 

speed of 12 km/h. His father realizes some time later that Patrick has left his swimsuit at 

home. He decides to take it to his son. He leaves by car 30 minutes after Patrick's departure 

and drives at a constant speed of 60 km/h. 

How far has Patrick already traveled when his father leaves to meet him? 

How long will it take him to catch up? Explain your answer. 

Exercise 7       7 pts 

Can’t Go Swimming 

 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We are looking for the mystery four- 

digit numbers, denoted abcd, such that: 

 

➢ the first digit a gives the number of 0s in the 

mystery number; 

➢ the second digit b gives the number of 1s in the 

mystery number; 

➢ the third digit c gives the number of 2s in the 

mystery number; 

➢ the fourth digit d gives the number of 3s in the 

mystery number. 

 

Determine the possible mystery numbers. 

 

Exercise 8       5 pts 

Autobiographical 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A pastry chef wants to install quarter-circle 

shaped shelves in his shop window to display 

trays of his homemade macarons. The trays 

are rectangular and measure 11 cm by 21 cm. 

 

The corners of the trays are at the edges of the 

shelf, as shown in the diagram. 

 

Calculate the radius of one shelf. 

 

Exercise 9       7 pts 

Sweets 

 

 



   

 

 

 

 

A square ABCD with sides of length 2cm rolls outside a larger square with sides of length 8cm. 

The rotation occurs successively around the vertex of the smaller square, which remains in 

contact with the larger square. See the beginning of this movement in the diagram opposite. 

When square ABCD returns to its starting position, each vertex has followed a certain curve. 

 

 

 

 

 

 

 

 

 

 

 

 

Draw the paths taken by each vertex A, B, C, and D on four different diagrams 

 

Which vertex travels the shortest distance? Explain.  

Calculate this distance. 

 
 
 
 
 
 
 
 
 

Exercise 10       10 pts 

The Waltz of the Square 

 

 



   

 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SPECIAL SECONDS 

Michael rolls two different dice simultaneously: one has 

six faces numbered from 1 to 6, the other has four faces 

numbered from 1 to 4. He adds the numbers he gets 

together. 

Michael says that the sum 5 is twice as likely to appear 

as the sum 9. 

Stephanie, his friend, says that the sum 6 is twice as 

likely to appear as the sum 9. 

 

Who is right ? Justify your answer. 

 

Exercise  11       5 pts 

Who is Right ? 



   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Dattatreya Ramachandra Kaprekar, a contemporary 

Indian mathematician (1905-1986), liked to suggest 

the following game: 

“Think of three different digits. 

Think of the largest number you can make with these 

three digits. 

Think of the smallest number you can make with 

these three digits. 

Calculate the difference between these two 

numbers. 

Write down the result. 

Repeat with the resultant three numbers. 

If you repeat this five times, I can tell you the fifth 

difference.” 

Try this with several examples. What do you observe? 

What number does Kaprekar predict? 

Show that all the differences obtained are multiples of 99.  

 

Exercise  12       7 pts 

Kaprekar 

 

 

 



   

 

 

 

 

 

Exercise 13       10 pts           

Teardrop 

 

 
The shaded figure, called a teardrop, was 

constructed from an equilateral triangle 

OAB with sides of length 6 cm. The arc CD 

has its centre at O. Points A and B are the 

centres of circles with a radius of length 

3 cm. 

 

Calculate the area of the shaded droplet. 

 


