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TB1) Let 𝑛 and 𝑥 be positive integers such that the sum of the digits of 𝑥 is 2 and

9900 9900 9900 9901 × 𝑛 = 𝑥.

Find the smallest such 𝑛.

TB2) Charlotte the cat lives in Cartesia, a city on the coordinate plane whose roads are the lines 𝑥 = 𝑎
and 𝑦 = 𝑎 for integers 𝑎. Charlotte is currently standing at the origin, and would like to walk to
the highway at 𝑦 = 5, and then to her home at (6, 1). Let 𝐷 be the length of the shortest possible
path she could take home. Find the distinct number of paths of length 𝐷 Charlotte can take.

TB3) A positive integer 𝑛 is 𝑥-central if there exists integers 𝑎 and −2 ≤ 𝑏 ≤ 4 such that 𝑛 = 𝑎𝑥 + 𝑏.
Find the number of positive integers 𝑘 < 8390 that satisfy exactly 2 of the following:
• 𝑘 is 13-central
• 𝑘 is 17-central
• 𝑘 is 19-central

TB4) Unit cube 𝐴𝐵𝐶𝐷−𝐸𝐹𝐺𝐻  has square faces 𝐴𝐵𝐶𝐷 and 𝐸𝐹𝐺𝐻 , with vertices 𝐴,𝐵,𝐶,𝐷
adjacent to vertices 𝐸,𝐹 ,𝐺,𝐻 , respectively. Two regular tetrahedrons with bases 𝐷𝐵𝐸 and 𝐷𝐵𝐺
are constructed. Let the apexes of the two tetrahedrons be 𝑃  and 𝑄, with both 𝑃  and 𝑄 lying
outside the cube. The length 𝑃𝑄 can be expressed as √𝑚

𝑛 , where 𝑚 and 𝑛 are relatively prime
positive integers. Find 100𝑚 + 𝑛.


