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1. The diagram at right shows nine
non-overlapping squares assembled to form
a rectangle. The length and width of the
rectangle are relatively prime positive
integers. Find the perimeter of the rectangle.

Answer:___________
2.  The sequence of digits

is obtained by writing

the positive integers in order. If the
sequence in which the

-digit numbers are placed, define

because the
number

th digit in this sequence occurs in the part of the
to be

. For example,

th digit enters the sequence in the placement of the two-digit

. Find

.
Answer:___________

3. In trapezoid
, and

,

is parallel to
and
, find the area of trapezoid

. If

,

.
Answer:___________

4. Let

denote the greatest integer less than or equal to

numbers

with

and such that

. Determine the number of real
.
Answer:___________

5. Ken and Tony play a game involving a pile of candies. On each turn, a player may take
either one-third or one-fourth of the remaining candies, rounded up to the nearest integer: thus,
if there were 26 candies, a player could either remove 9 or 7 of them. Ken and Tony alternate
turns, with Ken going first. In ruleset K, the player who takes the last candy wins, while in
ruleset T, the player who takes the last candy loses. Starting with a pile of
candies, prove
that Ken has a winning strategy in ruleset K while Tony has a winning strategy in ruleset T if and
only if

for some positive integer

.

Note: For this problem, please include your proof on separate sheets of paper.
6. What is the smallest positive integer
and

on the circle

with

such that there exist distinct lattice points

,

,

?
Answer:___________
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