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Instructions:
1. This examination contains 2 pages, including this page.
2. You have 4 hours 30 minutes to submit your solutions starting from when you accessed the paper.
The question paper access and submission links are unique. Do NOT share them.
3. Submit your answers in the form that came with the E-Mail. If your solutions are written, you are asked
to scan your answers using CamScanner or TapScanner. If your solutions are typed using LATEX(not
recommended), then you are asked to send the solutions to each question as a separate PDF (or a
screenshot of each answer) in the corresponding submission section.
4. You are ONLY allowed a 4 function calculator. Simply stating answers will not give you points, you
have to provide full proofs for each problem. You can submit multiple times, and only the latest
submission (within the 4.5 hour time period) will be marked.
5. There is a live clarifications Google Doc that will be updated with clarifications regarding the wording
of questions. If you are confused by the wording of a question, check this document. If you do not find
the clarification here, message Creative Math on discord.
6. You are not allowed to disclose any questions on any online forums until 04:30 GMT 4th July. Do not
participate or attempt the paper along with someone else, each contestant should be individual.
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DAY 1 QUESTIONS
Problem 1 :
For k ≥ 3, P (k, n) denotes the number of dots that create a regular k-gon with side length n. For example,
here are the few first triangular numbers P (3, n) and the first few square numbers P (4, n) respectively:

,
Here are the first few pentagonal numbers P (5, n):

(a) (3/7 points) Find all arithmetic sequences of the form
(P (k, n), P (k, n + 1), P (k + 1, n + 1))
(b) (4/7 points) For a ∈ Z, show that there are infinitely many arithmetic sequences of the form
(P (k, n), P (k, n + a), P (k + a, n + a))
Note: n is a positive integer here, a member of the set {1, 2, 3, . . .}.

Problem 2 :
Define A1 = ∅ and B1 = {420} to be our starting sets. We generate a sequence of sets as such
An+1 = {x + 1 : x ∈ Bn }
Bn+1 = (An ∪ Bn ) − (An ∩ Bn )
Show that Bn = {420} if and only if n is a power of 2.
Note: ∅ denotes the empty set, ∪ denotes set union, ∩ denotes set intersection and − denotes set difference.

Problem 3 :
Let ABC be a non-isosceles acute angle triangle. A0 is the point of intersection of the A-symmedian and
the circumcircle of 4ABC (other than A). A1 is the mid-point of AA0 . A2 is the point of reflection of A0
over the side opposite to A (which is BC). B0 , B1 , B2 , C0 , C1 , C2 are defined similarly. O1 , O2 , N are
the circumcentres of 4A1 B1 C1 , 4A2 B2 C2 and the triangle formed by the mid-points of the three sides of
4ABC, respectively. M is the mid-point of the centroid and the symmedian point of 4ABC. Prove that
O1 M O2 N is a parallelogram.
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