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International Mathematical Olympiad
“Formula of Unity” / “The Third Millennium”
Year 2018/2019. Final round

Problems for the class RS8

L In the picture on the left, you can find five triangles (four small and one big). And how
Mmany triangles can you find in the picture on the right?

o

. In a convex pentagon ABCDE, /A = 60°, and all other angles are equal. It is known that
AR =8.0CD = 4,EA = 7. Find the distance from A to the line C'D.

4. Is there a positive integer r such that exactly half of the propositions “z + 1 is divisible by
2019”, “z + 2 is divisible by 2018”, “z + 3 is divisible by 2017”, ..., “¢ 4+ 2017 is divisible
by 37, “z + 2018 is divisible by 2” are correct?

5. Two players A and B are playing the following game. A chooses 8 real numbers. (Some
of these numbers could be equal to each other.) On a piece of paper, A writes sums of
all possible sets of 2 of these numbers in an arbitrary order. Next, A gives the paper to
B. (This paper contains 28 sums; some of these sums could be equal to each other.) B
wins if he can figure out the 8 original numbers on the first guess. Is there a way for B to
definitely win the game?

¢ The paper should not contain personal data of the participant, so you should not sign your paper (the
personal data should be written in the questionnaire).

¢ Please solve the problems by yourself. Solving together or cheating is not allowed.

* Using calculators, books, or Internet is not allowed.

¢ The results will be published at formulo.org before April 10.



Rules of the fina] round of the Olympiad “Formula of Unity” / “The Third
Millennium” 2018/19

I. Participants of the final round include the winners of the qualifying round as well as all those
who received diplomas for winning in the Olympiad 2017/18. The locations and dates of the final
round are listed on the page http://www.formulo.or en/olymp/2018-math-en/

2. The round wil| last for 4 hours.

4. Solutions should be written in Esperanto, English, French, Georgian, German, Persian,
Romanian, Russian, Spanish, Ukrainian, or Uzbek.

5. The participants are to fill in a participant form they receive before the beginning of the final

6. Since the date of the 2nd round varies in different countries, the participants and organizers are
asked not to publish the problems on the web before March 7.

7. Preliminary results of the Olympiad will be published on http://formulo.org before March 24,
2018. Appeals (requests to reconsider one’s solutions) can be submitted within 3 days thereafter.

Information for the organizers

[. The Organizing Committee asks the local organizers to ensure participants’ compliance with

the rules. The time necessary to fill in the participant form is not included into 4 hours provided
for solving problems.

messages. The subjects of the messages should include the words “Final round”, the name of the
host organization and the grade (RS, R6, etc). The file names should follow an example:

4. In case of any uncertainty, please contact the Organizing Committee by olimp@formulo.org.



