A math student had to do a problem, but had forgotten whether the three integers on his sheet were to be summed or multiplied.  He decided to do it both ways and take the average, and got the right answer!  What was the largest of the integers?��������


A network of fire watchtowers in the forest use flags on a pole to communicate their observations to one another.  If a watchtower has 6 flags, 2 each of three colors, and a message consists of all 6 flags one above another on the pole, how many possible messages can be conveyed?��������


An isosceles triangle has a 10 cm base and two 13 inch sides.  What other value can the base have, keeping the other side lengths constant, and still yield a triangle with the same area?���������


A circle of radius 2 is inscribed in an equilateral triangle.  Three smaller circles are inscribed tangent to the circle and two sides of the triangle, heading towards the vertices.  If this process is continued, what is the sum of the circumferences of all the circles?


�
What is the largest amount of money, in cents, you can have in coins yet be unable to make change for a dollar bill?���������


What is the probability that three randomly chosen points on a sphere will be on the same hemisphere?����������


What is the largest number of pigeonholes which can be occupied by 100 pigeons, given that there must be at least one pigeon in each hole and that no two holes can contain the same number of pigeons?��������


A bug is sitting on a beach ball with 8 garishly colored octants.  In how many ways can the bug travel through each octant exactly once, ending at his country of origin?


�
A spider eats three flies a day.  Until he has done so, he has a 50% chance of eating any fly that passes by.  What is the probability that the sixth fly to attempt to pass will be eaten?����������


What is the units digit of � EMBED Equation.2  ���?����������


What is the largest integer, x, such that � EMBED Equation.2  ���will divide 1000! ?����������


A coin is to be flipped 4 times.  What is the probability that within the four flips heads will appear exactly twice in a row?�


�
What is the minimum length, in centimeters, of a strip of paper 1 cm wide, black on one side and white on the other, which can be folded to create a 1 cm cube which is black on all external surfaces?�������


Three goats are tethered at the vertices of a fenced equilateral triangular field with area 400 acres.  The tethers are all equal in length, and are long enough to allow the three goats to jointly graze a 50 acre area.  If each goat grazes all of the area which only he can reach, � EMBED Equation.2  ��� of the area which he and one other goat can both reach, and � EMBED Equation.2  ��� of the area which all three can reach, what is the area, in acres, grazed by any one goat?�����


A man can walk up a moving “up” escalator in � EMBED Equation.2  ��� a minute.  He can walk down the same escalator in � EMBED Equation.2  ��� minutes.  How long would it take him to climb the escalator if it was not moving?�������


A goat is tethered to a corner of a 40 by 60 meter rectangular barn with a rope 70 meters long.  What is the area of the region the goat can freely graze?


�
A desperate smoker is able to cobble together one complete cigarette from four butts.  If he finds that one of his ashtrays was not emptied, and contains 29 butts, how many complete cigarettes can he then smoke?���������


If p and q are prime numbers, and � EMBED Equation.2  ��� has distinct positive integral roots, what is the value of the sum of the roots of the equation?��������


A man purchases a pair of shoes from a merchant for twenty-five dollars using a hundred dollar bill.  After the man has left with his change, the merchant discovers that the bill is counterfeit.  If the shoes cost the merchant 18 dollars, what is the total loss to the merchant, in dollars?��������


A man has a square plot of ground with twelve posts evenly spaced along each side.  What is the square of the total number of posts used?�


�
Matches of equal length are used to form squares.  What is the maximum number of squares whose edges are equal to one match length that can be simultaneously formed from 12 matches?��������


�
����������


How many triangles are in the figure?���


A yarn merchant makes 20% profit instead of 50% on his goods, because the meterstick with which he measures his portions is too long.  What is the actual length of his meterstick, in centimeters?���������


A woman averages 20 kmph for the first half of the distance of her trip.  How fast must she go, in kmph, for the rest of her journey if she wishes to average 30 kmph for the entire trip?


�
A woman standing near the railroad tracks noticed that a train passed her in 15 seconds, whereas it took the train 40 seconds to pass through a station 200 meters long.  What was the length of the train, in meters?��������


A contractor estimated that one of his two bricklayers would take 9 hours to build a certain wall, and that another would take 10 hours.  When working together, they’ll lay 10 fewer bricks per hour than they “ought” to.  If it takes them 5 hours to build a wall working together, how many bricks did it contain?�������


A man left his office between 2 and 3 PM for a meeting.  When he returned, the hands of his clock had switched places.  How many minutes was he gone?����������


A woman is passing a gumball machine with her three sons, the younger two of which want the same color gumball their big brother gets.  If there are three colors in the gumball machine, and there are a total of 1000 gumballs, what is the largest number she must be willing to purchase?


�
A boy and a girl race 100 meters, and the girl wins when the boy has only traveled 95 meters.  To make the next race more even, the girl starts 5 meters behind the starting line of the 100 meter stretch.  How many meters behind the winner of the second race will the loser be?��������


Two boys start walking in the same direction from the same point on a circular track 1 km in circumference.  If their walking speeds are 6 and 10 meters per second, how many seconds after they start will they again both be at the same point on the track?��������


For what real values of k does � EMBED Equation.2  ��� have 2 real roots?����������


If � EMBED Equation.2  ���and � EMBED Equation.2  ���, what is the value of � EMBED Equation.2  ���?


�
Determine the sum of the reciprocals of the roots of � EMBED Equation.2  ���.����������


Determine the sum of the squares of all possible values of h for which  � EMBED Equation.2  ������������


Solve for f:  � EMBED Equation.2  �������������


If  � EMBED Equation.2  ���, and a, b, and c are rational, what is a?�


�
Two buildings are 24 feet apart.  Two ladders are resting against the buildings.  The first ladder is 30 feet long, and has its foot against building A, while its top is against building B.  The second ladder is 26 feet long, and has its foot against building B, while its top is against building A.  How far above the ground do the ladders cross?�������


A triangle has a perimeter of 246, and its inscribed circle has an area of 32p.  What is the area of the triangle?���������


Two circles have radii of 22 and 7, and the length of their common external tangent is 36.  How far apart are the centers of the circles?����������


A pioneer is headed home from town, but must stop at the river along the way to get water.  If the river runs east-west 30 miles north of the town, and the pioneer’s home is 40 miles west and 36 miles south of the town, what is the shortest distance, in miles, the pioneer can travel?


�
Find the smallest natural number with exactly 32 factors.����������


In how many zeros does 48! end when expressed in base 21?����������


Three distinct numbers are chosen from the first nine natural numbers.  What is the probability that 4 is the smallest of those chosen?����������


A test is given to nine students in which their scores are integers between 0 and 100, inclusive.  What is the greatest possible range of the test scores if the mean of the scores is 90 and the mode is 80?


�
Three dice are rolled. What is the probability that they sum to 12?����������


A cubic equation has � EMBED Equation.2  ���as one of its roots, 1 as its leading coefficient, and no linear term.  What is the constant term?���������


Determine the sum:  � EMBED Equation.2  �������������


The sum of all the angles except one in a convex polygon is 4820º.  How many sides does the polygon have?


�
In a geometric series with positive first term and common ratio, the difference between the fourth and third terms is 84 and the difference between the second and first terms is 12.  What is the value of the first team?��������


A grocery store has 128 crates of apples.  If each crate contains at least 120 apples and no more than 144 apples, what is the greatest integer n such that there must be at least n crates with the same number of apples as one another?��������


When divided by r, the numbers 1000, 1570, 3052, and 3964 all give the same remainder.  What is the largest possible value of r?����������


In a room containing 18 people, at least 2 people have not shaken hands with everyone else, but they have shaken hands with each other, and there is no person with whom both have failed to shake hands.  What is the maximum number of people who could have shaken hands with everyone else?


�
A box contains 3 pennies, 5 nickels, and 6 dimes.  What is the probability that when 6 coins are drawn their total value is greater than 50 cents?���������


The smaller of two consecutive natural number is divisible by 17, while the larger of the two is divisible by 37.  What is the smallest possible value of the larger of the two consecutive numbers?���������


Two perfect squares differ by 824.  What is the minimum possible value for the smaller of the two squares?���������


When given an equation of the form � EMBED Equation.2  ��� to solve, Joe miscopied the value of b, getting the single root 4 for his answer.  Jim miscopied the value of c, and got roots of 3 and 7.  What is the larger of the two roots of the original equation?


�
Determine the area of a triangle with sides of � EMBED Equation.2  ���.���������


Simplify:  � EMBED Equation.2  ��������������


A ball of radius 25 is rolled along the floor until it touches the wall.  A smaller ball of radius 9 is then placed in the niche on top of the first ball, also touching the wall.  How high above the floor does the second ball touch the wall?��������


The hands of my watch are together every 70 minutes.  How many minutes does my watch lose each hour?
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