Potpourri
Warm-Up Problems
Math Circle Competition Team
August 27th, 2017

1. (2007 AMC 12B) Each face of a regular tetrahedron is painted either red, white,
or blue. Two colorings are considered indistinguishable if two congruent tetrahedra
with those colorings can be rotated so that their appearances are identical. How many
distinguishable colorings are possible?

2. (2002 AMC 10B) Using the letters A, M , O, S, and U , we can form five-letter
“words”. If these “words” are arranged in alphabetical order, then the “word” U SAM O
occupies which position?

3. (2003 AMC 10A) A point (x, y) is randomly picked from inside the rectangle with
vertices (0, 0), (4, 0), (4, 1), and (0, 1). What is the probability that x < y?

Potpourri
In-Class Problems
Math Circle Competition Team
August 27th, 2017

1. The average of five distinct positive integers is 85, and the average of the three largest
of the integers is 100. Compute the largest possible value of the second-smallest integer.

2. At Pascal Prep, 10% of the students take calculus and 15% of the students wear flipflops. After some study, it turns out that 40% of the students who wear flip-flops take
calculus. If a given student takes calculus, compute the probability that they wear
flip-flops.

3. Compute the sum of all real values of x such that (4x−1 )x−3 = 8x .

4. In rectangle ABCD, AB = 20 and AD = 15. Points M and N lie on BC and CD,
respectively, and [ABM ] = [M CN ] = [N DA] (where [ABM ] denotes the area of
triangle ABM ). Compute [AM N ].

5. Compute the least positive integer n such that n! is divisible by 20152 .

6. If 1 + r + r2 + · · · = 17, compute 1 + 2r + 3r2 + 4r3 + · · · .

7. (Proof-based. Please explain each step used in solving this problem.) In square
ABCD, E is the midpoint of BC, and F is the midpoint of CD. Let G be the
intersection of AE and BF . Prove that DG = AB.

