Problem 1

Fifteen distinct points are desighated on A ABC": the 3 vertices A, B, and C; 3 other points on side AB; 4
other points on side BC'; and 5 other points on side C' A. Find the number of triangles with positive area
whose vertices are among these 15 points.

Problem 9

A special deck of cards contains 49 cards, each labeled with a number from 1 to 7 and colored with one of
seven colors. Each number-color combination appears on exactly one card. Sharon will select a set of eight
cards from the deck at random. Given that she gets at least one card of each color and at least one card with
each number, the probability that Sharon can discard one of her cards and still have at least one card of

each color and at least one card with each number is B, where p and g are relatively prime positive integers.
q

Find p + q.



Problem 3

A regular icosahedron is a 20-faced solid where each face is an equilateral triangle and five triangles meet at
every vertex. The regular icosahedron shown below has one vertex at the top, one vertex at the bottom, an
upper pentagon of five vertices all adjacent to the top vertex and all in the same horizontal plane, and a lower
pentagon of five vertices all adjacent to the bottom vertex and all in another horizontal plane. Find the number
of paths from the top vertex to the bottom vertex such that each part of a path goes downward or horizontally
along an edge of the icosahedron, and no vertex is repeated.
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