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1. This is a relay problem.  The answer to each part will be used in the next part.
(a) A positive integer is called anti-palindromic if it is not a palindrome and cannot be written

as the sum of two palindromes.  How many two-digit anti-palindromic integers are there?
(b) Let be the answer to part (a).  The positive integer has exactly positive factors

.  Given that and , find the
value of .

(c) Let be the answer to part (b).  A rectangular box is inscribed in a sphere.  If the
surface area of the box is square meters and the sum of the twelve edge lengths of
the box is 132 meters, what is the volume of the sphere in cubic meters?

Answers: (a) __________________  (b) _____________________   (c) ___________________

2.  There are 12,504,636,144,000 eighteen-digit integers that use each of the digits 1, 2, 3, …, 9
exactly twice, and the mean of these integers is .  What is the smallest of these
12,504,636,144,000 integers that is greater than ?

Answer:_________________

3.  An equiangular 12-gon has consecutive side lengths of cm, 2012 cm, 2013 cm, 2014 cm,
…, 2021 cm, and cm.  Find the value of .

Answer:_________________

4.  A positive integer is called -digitfriendly if can be written as the sum of exactly
integers, not necessarily distinct, that all have the same sum of digits.  For example, 31 is
2-digitfriendly because , while 51 is 5-digitfriendly because

.  Find the smallest positive integer that is both
2021-digitfriendly and 2022-digitfriendly.

Answer:_________________

5.  Suppose that are real numbers such that and .

Prove that .

Note:  For this problem, please include your proof on separate sheets of paper.

6.  The expression can be written as
where is a rational number and is an integer with .  Compute the ordered

pair .
Answer:_________________
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