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1. In the cross-number puzzle below, each entry is a digit from 1-9. Solve the puzzle.

2. This is a relay problem. The answer to each part will be used in the next part.
(a) Suppose
and
are distinct, nonzero digits such that
(where

means the 3-digit integer

whose digits are
etc.) What is the value of the two-digit integer
?
(b) Let
be the answer to part (a). What is the least positive integer that is a multiple of
(c) Let

whose sum of digits is
?
be the closest integer to the answer of part (b), divided by 120. A rectangle is

inscribed in the circle
area of this rectangle?

and its side lengths are both integers. What is the

Answers: (a) __________________ (b) _____________________ (c) ___________________
3. Ragulan has a rectangular piece of cardboard measuring
units by units. He is
interested in cutting out four squares of equal side length, one from each corner of the
rectangle, to form a new piece of cardboard which he may then fold up into a rectangular box
missing its top. If he cuts out a square of side length 2 units from each corner, then the resulting
box has volume 72 cubic units. If instead he cuts out squares of side length 3 units, then the
box has volume 42 cubic units. Find the area of the original piece of cardboard.
Answer:___________
4. Suppose that

is a real number such that

5. Karen writes down the values of the products

. What is the value of
?
Answer:___________
where

and

are integers with
and

, and then she
erases any duplicate values. After erasing, how many different numbers does Karen have
written down?
Answer:___________
6. A positive integer is called power-different if it can be written as the difference between a
power of 2 and a power of 3. For example,
and
are all
power-different. Determine, with proof, the least prime number that is not power-different.
Note: For this problem, please include your proof on separate sheets of paper.
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