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• The problems in part 2 are open questions. Write down your answer on the form at the indicated
spot. Calculations or explanations are not necessary.

• Each correct and complete answer is awarded 3 points. For a wrong answer no points are deducted.

• You are allowed to use draft paper. The use of compass, ruler or set square is also allowed. Calculators
and comparable devices are not allowed.

• You have 45 minutes to solve these problems. Good luck!

1.

1

On the right, you see a regular hexagon. Circles have been drawn around
its vertices. In one circle, the number 1 is written. In the other circles,
you want to write the numbers 2 to 6 according to the following rule: if
you add the numbers in two circles at the ends of a side, then the result
is not divisible by 2 or by 3.
Give a possible order in which we can write the numbers at the vertices.

2. The number abc consists of first the digit a, then digit b and finally digit c, where a is not 0. For
this number:

• b is a square;

• c is a square;

• ab is a square (where ab is the number with first the digit a and then b);

• bc is a square (where bc is the number with first the digit b and then c).

Which three-digit number is this?

3. Emma forgot the three-digit code of her bicycle lock. Fortunately, she is carrying a note with
hints:

• It is not 682, but exactly one of these digits is in the code. Moreover, that digit is in the
right place.

• It is not 614, but exactly one of these digits is in the code. However, that digit is in a
different place.

• It is not 206, but exactly two of these digits are in the code. However, both these digits are
in a different place.

What is the three-digit code of Emma’s bicycle lock?
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On the sides of rectangle ABCD lie points P , Q, R and S as in the
figure. It holds that AP is twice as long as PB, BQ is twice as long
as QC, CR is twice as long as RD and DS is twice as long as SA.
The area of rectangle ABCD is equal to 1.
What is the area of quadrilateral PQRS?

PLEASE CONTINUE ON THE OTHER SIDE



5. Shown here is a grid of 25 points in 5 rows of 5. From the bottom left point,
lines are drawn through each of the other 24 points. Because some lines pass
through 2 or more points (besides the point at the bottom left), these are
only 13 different lines.
How many different lines do you get if you draw lines in a grid of 100 points
in 10 rows of 10 in the same way from the bottom left point to all the other
points?

6. The number N is formed by putting 100 times the digit 3 in a row.
What number do you get if you add all the digits of N2?

7. Given is a large square. If we lay 99 small squares of area 1 in a row
across the diagonal, it will fit exactly into the large square.
What is the area of the large square?

8. You create a sequence of numbers starting with 0 as follows:

0 1 −1 −4 0 5 11 4 −4 −13 −23 −12 0 ...
+1 −2 −3 +4 +5 +6 −7 −8 −9 −10 +11 +12 etc.

The numbers in the sequence first become larger (from 0 to 1), then smaller twice in succession
(from 1 to −1 and then to −4), then larger three times in succession (from −4 to 0 to 5 to 11),
then smaller four times in succession, and so on. In the twelfth step (from the first 0) we add 12
to −12 and come back to 0 for the second time.
After how many steps (from the first 0) do you return to 0 for the twentieth time?
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