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Triangles ABD and DAC are similar 30-60-90 triangles.  What is the ratio of the area common to both triangles to the sum of the areas of the two triangles?�


George has a coin collection in which the number of quarters, the number of dimes, and the number of nickels form an arithmetic sequence.  If the total value of the collection is seven dollars, and the total value of the nickels and dimes is five ninths that of the quarters, how many quarters does he have?���


A man cashed a check, but the teller mistakenly switched the number of cents and dollars on the check, giving the man the wrong amount.  The man spent 68 cents and discovered that he then had twice as much money as the check was for.  What is the minimum amount, in cents, the check could have been for?����


A man has a collection of 5, 10, and 20 dollar gold pieces.  He typically stores them in 6 bags, the contents of which are identical.  He also likes to take his treasure out and arrange it into four identical piles.  Then, for further fun, he’ll take one of the piles and arrange it in 12 identical heaps.  What is the minimum number of dollars his collection can be worth?������


If A is the denominator of the answer to problem 1, B is the answer to problem 2, C is the answer to problem 3, and D is the answer to problem 4, evaluate:��	� EMBED Equation.2  ���


How many sets of two or more consecutive integers exist such that the sum of the elements of the set is 500?������


The number of terms in a finite arithmetic sequence is odd. The sum of the even-numbered terms is equal to 270, while the sum of the odd-numbered terms is equal to 315.  If the difference between the first and last terms in the sequence is 84, what is the value of the common difference?�����


In a car race, there are only two competitors, and one of them is very confused.  One of the cars starts driving clockwise around the 5 km long circular track at 200 kmph, while the other car drives counterclockwise at 160 kmph.  How many times will the competitors have passed one another by the time they first meet at the starting line (discounting their initial and final collocation)?����


In the following equation, each of the letters represents a unique digit in base 6.  What is the value of the base 6 number FE expressed in base 10?��	FARES=(FEE)2 �����


If A is the answer to problem 6, B is the answer to problem 7, C is the answer to problem 8, and D is the answer to problem 9, evaluate:��	� EMBED Equation.2  ���


What is the quotient in the division shown?��	� EMBED Equation.2  ���


What is the volume of a pyramid whose base is an equilateral triangle with sides of length 8, and all of whose other edges are of length 6?�����


When one liter of water is added to an acidic solution, there is 15% acid in the resulting solution.  If 1 liter of pure acid is then added, the resulting solution becomes 35% acid.  What is the volume of pure acid present in the original solution?������


A plane flew with a headwind all the way from Arlando to Zeattle in 5 hours.  It then flew back, this time with a tailwind of equal magnitude to the earlier headwind, and made the trip in 40 minutes less than it would have taken in still air.  What is the longest that the return trip could have taken, in minutes?����


If A is the answer to problem 11, B is the denominator of the answer to problem 12, C is the numerator of the answer to problem 13, and D is the answer to problem 14, evaluate:��	� EMBED Equation.2  ���


What is the probability that when a monkey types each of the 26 letters exactly once, either “IAGO” or “LEAR” appears somewhere in the string?������


10 people are to arrange themselves for a picture. They are to form two rows of five each, one behind the other.  If the heights in each row are to increase from right to left, and each person in the back row must be taller than the person in front of him, how many different arrangements are possible?�����


A clock tells the correct time and runs at the correct speed.  If its hands are interchanged, how many times a day will it tell the correct time?�������


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


If A is the denominator of the answer to problem 16, B is the answer to problem 17, C is the answer to problem 18, and D is the numerator of the answer to problem 19, evaluate:��	� EMBED Equation.2  ���


In the figure below, TP is 4, QR is 9, and the two segments are parallel to one another.  If PT, PQ, and QR are tangent to circle O at T, S, and R respectively, what is the radius of the circle?


�����������


In the expansion of � EMBED Equation.2  ���, the second and third terms are equal when evaluated for x = p and y = q, where p and q are positive and � EMBED Equation.2  ���.  What is the value of q?���


�
 �����������


Circles A, B, and C all have radii of 20 and have collinear centers.  A is tangent to B, which is also tangent to C.  Point D is on A directly opposite the point of tangency between A and B.  Point E is on C such that DE is tangent to C.  What is the length of the portion of this line segment which passes through circle B?�


Find a three digit number which is equal to the sum of the cubes of its digits.���


If A is the answer to problem 21, B is the denominator of the answer to problem 22, C is the answer to problem 23, and D is the answer to problem 24, evaluate:��	� EMBED Equation.2  ���


Consider a cylindrical glass 14 cm tall.  On the inner surface of the glass 3 cm from the top, there is a spot of honey.  On the opposite side of the glass, on the outer surface, 2 cm from the bottom, is a fly.  What is the minimum distance the fly must crawl to reach the honey?  The glass is 10 cm in circumference.���


I have a plethora of tetrahedra.  If I have four colors of paint, and can paint each side of a tetrahedron one of the four colors, how many distinguishable tetrahedra can I produce?����


What is the sum of the digits in all the natural numbers from 1 to 10,000 inclusive?�����


����������


In square ABCD in the figure, M and N are the midpoints of AB and BC respectively, and AN and CM meet at O.  What is the ratio of the area of quadrilateral ADCO to the area of square ABCD?�


If A is the answer to problem 26, B is the answer to problem 27, C is the answer to problem 28, and D is the answer to problem 29, evaluate:��	� EMBED Equation.2  ���


In triangle ABC, D is the midpoint of AB, E is the midpoint of DB, and F is the midpoint of BC.  If the area of triangle ABC is 96, what is the area of triangle AEF?������


The measures of the interior angles of a convex polygon are in arithmetic sequence.  If the smallest angle in the polygon is 120º and the largest is 150º, what is the number of sides of the polygon?������


In 3 dimensional space, how many lines pass through four points of the form (x, y, z) where x, y, and z can be natural numbers from 1 to 4 inclusive?�������


A wooden cube of edge length 8 has a square hole drilled perpendicularly through the center of each pair of opposing faces.  If the edge length of these holes is 3, what is the total surface area of the sculpture, including interior surfaces?������


If A is the answer to problem 31, B is the answer to problem 32, C is the answer to problem 33, and D is the answer to problem 34, evaluate:��	� EMBED Equation.2  ���


There exists circle O with point B in its exterior and point D in its interior.  Let BA be tangent to the circle at A and have length 6.  Let D be 2 units from the center of circle O.  Let DB have length 6 and be bisected by the circle.  What is the area of the circle?�����


2 screens each 4 feet wide are to be placed in the corner of a rectangular room as shown in the diagram. What is the maximum area they can enclose?  


���


A ball is in the corner of a room, touching two walls and the floor, and there is a point on its surface which is 5 cm from each wall and 10 cm from the floor.  What is the sum of all possible radii of the ball?����


Given 400 lines in the plane, at least 100 of which are parallel to one another, and at least 100 of which intersect at the point (4,5), what is the minimum number of points of intersection which could exist for the 400 lines?�����


If A is the coefficient of p in the answer to problem 36, B is the greatest integer less than the answer to problem 37, C is the answer to problem 38, and D is the answer to problem 39, evaluate:��	� EMBED Equation.2  ���


If the roots of � EMBED Equation.2  ��� are the squares of the roots of � EMBED Equation.2  ���, what is the sum of p and q?������


Circle A is the largest circle that can be inscribed in semicircle B.  Circle C is then inscribed interior to B but exterior to A.  What is the ratio of the area of circle A to that of circle C?������


In the diagram, diagonal DB of square ABCD intersects side AE of equilateral triangle ABE at F.  What is the ratio of the area of triangle ABF to that of square ABCD?


����������


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


If A is the answer to problem 41, B is the answer to problem 42, C is the denominator of the answer to problem 43, and D is the greatest integer less than the answer to problem 44, evaluate:��	� EMBED Equation.2  ���


Find the sum of all j for which  � EMBED Equation.2  ����������


In how many ways can one trace a path from the origin to the point (5, 5, 5) in 3-space such that the path consists of straight line segments connecting adjacent lattice points, and as one traverses the path, one always moves in either the positive x, y, or z directions?������


I have a number of wooden cubes which are visually indistinguishable from one another.  On each face I paint a line connecting the midpoints of opposite sides.  How many distinguishable cubes can I make in this fashion?������


An equilateral triangle of maximum area is contained within a square of edge length 16.  What is the area of the triangle?�������


If A is the answer to problem 46, B is the answer to problem 47, C is the answer to problem 48, and D is the greatest integer less than the answer to problem 49, evaluate:��	� EMBED Equation.2  ���
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