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1. Suppose that the measurement of time during the day is converted to the metric
system so that each day has 10 metric hours, and each metric hour has 100 metric
minutes. Digital clocks would then be produced that would read 9:99 just before
midnight, 0:00 at midnight, 1:25 at the former 3:00 AM, and 7:50 at the former 6:00 PM.
After the conversion, a person who wanted to wake up at the equivalent of the former
6:36 AM would set his new digital alarm clock for A: BC', where A, B, and C are digits.
Find 1004 + 10B + C.

2. Positiveintegers a and b satisfy the condition

1082(10g2a(logzb(zmoo))) = 0.

Find the sum of all possible values of a + b.



3. Alarge candleis 119 centimeters tall. It is designed to burn down more quickly when it
is first litand more slowly as it approaches its bottom. Specifically, the candle takes 10
seconds to burn down the first centimeter from the top, 20 seconds to burn down the
second centimeter, and 10k seconds to burn down the k-th centimeter. Suppose it
takesT' seconds for the candle to burn down completely. Then % seconds afteritislit,
the candle's height in centimeters will be k. Find 10hA.

4. Inthe Cartesianplanelet A = (1,0) and B = (2, 2+/3). Equilateral triangle ABC'is
constructed so that C'liesin the first quadrant. Let P = (z, y) be the center of
AABC.Thenz - y canbe written as prﬁ , Where pand r are relatively prime positive
integers and g is aninteger thatis not divisible by the square of any prime. Findp +
q-+r.

5. Inequilateral AABC let points D and E trisect BC. Thensin(ZDAE) canbe

“T‘/l—’ ,Where a and c are relatively prime positive integers, and bis

anintegerthatis not divisible by the square of any prime. Finda + b + c.

expressedinthe form

6. Findtheleast positiveinteger IV such that the set of 1000 consecutive integers
beginning with 1000 - N contains no square of aninteger.



A group of clerks is assigned the task of sorting 1775 files. Each clerk sorts at a
constant rate of 30 files per hour. At the end of the first hour, some of the clerks are
reassigned to anothertask; at the end of the second hour, the same number of the
remaining clerks are also reassigned to another task, and a similar reassignment
occurs at the end of the third hour. The group finishes the sortingin 3 hours and 10
minutes. Find the number of files sorted during the first one and a half hours of sorting.

. Ahexagonthatisinscribedinacircle has side lengths 22,22, 20, 22, 22, and 20 in that
order. The radius of the circle can be writtenas p + , /q, where p and q are positive
integers. Findp + q.

. A7 x 1boardiscompletely covered by m x 1 tiles without overlap; each tile may

cover any number of consecutive squares, and each tile lies completely on the board.
Eachtileis eitherred, blue, or green. Let N be the number of tilings of the 7 x 1 board
inwhich all three colors are used at least once. Forexample,al x 1redtile followed
bya2 x 1greentile,al x 1greentile,a2 x 1bluetile,andal x 1greentileisavalid
tiling. Note thatif the 2 x 1bluetileisreplacedbytwo 1 X 1bluetiles, thisresultsina
different tiling. Find the remainder when IV is divided by 1000.



10. Givenacircle of radius /13, let A be apoint at adistance 4 + /13 from the center O

11.

12.

13.

of the circle. Let B be the point on the circle nearest to point A. Aline passing through
the point A intersects the circle at points K and L. The maximum possible area for
ABK L canbe writtenin the form a%fl‘/é ,Where a, b, c, and d are positive integers, a
and d are relatively prime, and cis not divisible by the square of any prime. Finda +
b+ c+d.

Let A = {1,2,3,4,5,6,7},andlet N be the number of functions f fromset A to set
A suchthat f(f(x))isaconstantfunction. Find the remainder when N is divided by
1000.

Let S be the set of all polynomials of the form 22+ az® + bz + c,wherea, b,and care
integers. Find the number of polynomialsin S such that each of its roots z satisfies
either |z| = 20or|z| = 13.

In AABC, AC = BC, andpoint Dison BC sothat CD = 3 - BD. Let E be the
midpoint of AD. Giventhat CE = +/7and BE = 3, the area of AABC canbe
expressed in the form m./n, where m and n are positive integers and n is not divisible
by the square of any prime. Findm + n.



14. Forpositive integersnand k, let f(n, k) be the remainder when n is divided by k, and
forn > 1let

F(n) = max f(n,k).

1<k<2

Find the remainder when 271220 F'(n)is divided by 1000.

15. Let A, B, C' be angles of a triangle with A and C' acute and B greater than aright
angle satisfying

15
cos’ A + cos®> B + 2sin Asin BcosC = 5

and
2 2 . ) 14
cos*B +cos“C +2sinBsinC cos A = Ik

There are positive integers p, g, 7, and s for which

cos’C + cos> A+ 2sinC'sin Acos B = p_—M,
s

where p 4 g and s are relatively prime and r is not divisible by the square of any prime.
Findp+q+ 7+ s.
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