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1. For each of the 336 ordered triples of three distinct vertices
of a cube, Evan
calculates the angle measure
. In degrees, what is the sum of all the distinct angle
measures on Evan’s list?
Answer:___________
2. The sequence of integers

satisfies the conditions

for each positive integer
there exists such a sequence with

and

. Find the minimal possible value of

such that

.
Answer:___________________

3. Kiran is playing a version of capture-the-flag. His home base is located at the origin (0, 0)
and any point within a distance 1 of his home base is considered safe. Red flags are located at
every point along the line

, blue flags are located at every point along the line

, and green flags are located at every point along the line
Kiran must start at a point that is safe, pick up a flag of each color, and then return to a point
that is safe. What is the minimum total distance Kiran could travel while achieving this task?

.

Answer:___________
4. Find the smallest prime number

such that a rational number of the form

with

contains the string “2021” somewhere in its base-10 decimal expansion. (Please
note that the 4 digits must appear in that order and cannot be separated by any other digits, but
may appear anywhere in the decimal expansion.)
Answer:___________
5. Let
be an arbitrary positive integer. Prove that
divisible by
.

is

Note: For this problem, please include your proof on separate sheets of paper.
6. A 4 x 4 grid of positive integers is called divisibly correct if each entry divides the entry directly
above it and the entry directly to the left of it. How many divisibly correct grids are there whose
upper left entry is 4042 and whose bottom right entry is 1? One such grid is shown below:
4042

4042

2021

47

4042

94

47

47

86

2

1

1

43

1

1

1

Answer:___________
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