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Problem 1

What is the least positive integer with the propersy the product of its digits is 9! ?

Problem 2

A canister contains two and a half cups of flour. Gred Sally have a brownie
recipe which calls for one and one third cups of floBreg and Sally want to
make one and a half recipes of brownies. To the seat®le percent, what
percent of the flour in the canister would they use?

Problem 3

Find the least integen greater than 345 such that

3+4 4n+5 G+ 3
5 © 3 @39y

are all integers.

Problem 4

The student population at one high school consists sriten, sophomores,
juniors, and seniors. There are 25 percent more frestimaa juniors, 10 percent
fewer sophomores than freshmen, and 20 percent ofutierds are seniors. If
there are 144 sophomores, how many students attend tw?ch

Problem 5

Find the sum of all the digits in the decimal represeaniatof all the positive
integers less than 1000.



Problem 6

Three friends who live in the same apartment buildiagdehe building at the
same time to go rock climbing on a cliff just outsidéayfn. Susan walks to the
cliff and climbs to the top of the cliff. Fred runstte cliff twice as fast as Susan
walks and climbs the top of the cliff at a rate tisabmly two-thirds as fast as
Susan climbs. Ralph bikes to the cliff at a speed tascfast as Fred runs and
takes two hours longer to climb to the top of the thi#in Susan does. If all three
friends reach the top of the cliff at the same tihmy many minutes after they left
home is that?

Problem 7

A line through the origin passes through the curve whgsat®n is
By = 2x* - 9+ 10 at two points whose x-coordinates add up to 77. Find the
slope of the line.

Problem 8

A container is shaped like a square-based pyramid whebasieaehas side length
23 centimeters and the height is 120 centimeters. Thainenis open at the base
of the pyramid and stands in an open field with its wept@nting down. One
afternoon 5 centimeters of rain falls in the opeld fEartially filing the previously
empty container. Find the depth in centimeters ofairevater in the bottom of
the container after the rain.

Problem 9

Find the sum of all the integers N > 1 with the proge that the each prime
factor of N is either 2, 3, or 5, and N is notslble by any perfect cube greater
than 1.

Problem 10

There are three men and eleven women taking a damsse ¢tahow many
different ways can each man be paired with a womamngraaind then have the
eight remaining women be paired into four pairs of two?



Problem 11

Six regular octagons each with sides of length 2 areglace two-by-three array
and inscribed in a square as shown. The area of theestcprabe written in the

form m + n«/ﬁ wherem and N are positive integers. Findn+ n.

Problem 12

We record one number every workday: Monday, Tuesday, WeayeEhursday,
and Friday. On the first Monday the number we recotensand a half. On every
Tuesday and every Thursday the number we record is adeoftwhat it was on
the previous workday. On every Monday, Wednesday, andyRhéanumber we
record is double what it was on the previous workdays Wli go on forever.
What is the sum of all of the numbers we will record?

Problem 13

If you roll six fair dice, letp be the probability that exactly five different nunber

m
appear on the upper faces of the six dice.pl¥ F wherem and n are

relatively prime positive integers, finth + n.



Problem 14

A circular track with diameter 500 is externally tangera @oint A to a second
circular track with diameter 1700. Two runners start attpdiat the same time
and run at the same speed. The first runner runs cloelalaag the smaller track
while the second runner runs clockwise along the largekt There is a first time
after they begin running when their two positions aiénear with the point A.

mii
At that time each runner will have run a distance ofn— where m and n are

relatively prime positive integers. Fingh + n.

Problem 15

For natural numben, define the functionf (N) to be the number you get by
adding the digits of the numbér. For example,f (16) = 7, f (f (78) = 6
and f (f (f (5978)) = 2. Find the least natural numb@rsuch that

f (f (f (n))) is not a one-digit number.

Problem 16

Square ABCD has side length 7. Let A
oo -

B,, C,, and O be points on raysAB
oo- 00— 0 -

BC, CD, and DA , respectively, wher
each point is 3 units from the end of the | C,
so that AB,C,D, forms a second square
shown. Similarly, let A B,, C,, and D A
be points on segmentsB,, B,C,, CD,,
and DA, respectively, forming another
square where Adivides segment £, into
two pieces whose lengths are in the sam  a
ratio as AA is to AB. Continue this
process to construct squargBAC D, for

each positive integen. Find the total of all the perimeters of all of ggares..

D, D



Problem 17

24! = 620,448,401,733,239,439,360,000 ends in four zeros, and 25! =
15,511,210,043,330,985,984,000,000 ends in six zeros. Thus, there is no integer
N such thatn! ends in exactly five zeros. Léb be the set of alk such that for

no integern does N! end in exactlyk zeros. If the numbers iBare listed in
increasing order, 5 will be the first number. Find108™ number in that list.

Problem 18

The diagram below contains eight line segments, akénee length. Each of the
angles formed by the intersections of two segmerdihier a right angle or a 45
degree angle. If the outside square has area 1000, finddbstlateger less than
or equal to the area of the inside sqt

Problem 19

One side of a triangle has length 75. Of the othersides, the length of one is
double the length of the other. What is the maximunsiptesarea for this
triangle?

Problem 20
Find the least positive integet such that the decimal representation of the

2n
binomial coefﬁcient[ nj ends in four zero digits.



Problem 21

The area of the quadrilateral with vertices at the foints in three dimensional
m
space (0,0,0), (2,6,1), (-3,0,3), and (-4, 2, 5) is the nunr1]ber ereviihand N

are relatively prime positive integers. Fimd+ n.

Problem 22

Let x be a binary operation on the natural numbers satistyie properties that,
for all a, b, andc,

(@+b) xc=(@axc)+(bxc) and ax(b+c)=(@axhb) » c

Giventhat 5« 5 = 160, find the value of ¥ 7.

Problem 23

Circle B, which has radius 2008, is tangent to horizdin&lA at point P. Circle
C, has radius 1 and is tangent both to circle B and tcAliaea point to the right
of point P. Circle €has radius larger than 1 and is tangent to line A ard bot
circles B and € For n > 1, circle Cis tangent to line A and both circles B and
C,_,- Find the largest value afsuch that this sequence of circles can be
constructed through circle,@here then circles are all tangent to line A at points
to the right of P.




Problem 24

Each of the distinct letters in the following additjmmoblem represents a different
digit. Find the number represented by the WAEET .

PURPLE
C

NIZO
N|mZ
N T Tl
N I— —

Z Z

Problem 25

Let S be a point chosen at random from the inteffidh@ square ABCD, which
has side AB and diagonal AC. Let P be the probabii&y the segments AS, SB,
and AC are congruent to the sides of a triangle. TheamPbe written as

a- m/b-+/c
d
small as possible. Findab + cd.

where a, b, ¢, andd are all positive integers and is as



