
Putnam Club Problem Sheet - April 26

Warm-up For which positive integers N can an N ×N grid of unit squares be tiled by the
“L”-shaped tetramino?

Putnam 2013 A1. Recall that a regular icosahedron is a convex polyhedron having 12
vertices and 20 faces; the faces are congruent equilateral triangles. On each face of a regular
icosahedron is written a nonnegative integer such that the sum of all 20 integers is 39. Show
that there are two faces that share a vertex and have the same integer written on them.

Putnam 2021 A1. A grasshopper starts at the origin in the coordinate plane and makes
a sequence of hops. Each hop has length 5, and after each hop the grasshopper is at a point
whose coordinates are both integers; thus, there are 12 possible locations for the grasshopper
after the first hop. What is the smallest number of hops needed for the grasshopper to reach
the point (2021, 2021)?

Putnam 2020 B2. Let k and n be integers with 1 ≤ k < n. Alice and Bob play a game
with k pegs in a line of n holes. At the beginning of the game, the pegs occupy the k leftmost
holes. A legal move consists of moving a single peg to any vacant hole that is further to the
right. The players alternate moves, with Alice playing first. The game ends when the pegs
are in the k rightmost holes, so whoever is next to play cannot move and therefore loses.
Show that Bob has a winning strategy if and only if n and k are both even.

Putnam 2017 A6. The 30 edges of a regular icosahedron are distinguished by labeling
them 1, 2, . . . , 30. How many different ways are there to paint each edge red, white, or blue
such that each of the 20 triangular faces of the icosahedron has two edges of the same color
and a third edge of a different color? (Hint: Label each color by an element of Z/3 and then
interpret the condition that two edges are the same color and one is different. Finally note
that 5 edges meet at each vertex of the icosahedron.)

Putnam 2017 A4. A class with 2N students took a quiz, on which the possible scores were
0, 1, . . . , 10. Each of these scores occurred at least once, and the average score was exactly
7.4. Show that the class can be divided into two groups of N students in such a way that
the average score for each group was exactly 7.4.

Putnam 2016 A4. Consider a (2m− 1)× (2n− 1) rectangular region, where m and n are
integers such that m,n ≥ 4. This region is to be tiled using tiles of the two types shown:

(The dotted lines divide the tiles into 1×1 squares.) The tiles may be rotated and reflected,
as long as their sides are parallel to the sides of the rectangular region. They must all fit
within the region, and they must cover it completely without overlapping.

What is the minimum number of tiles required to tile the region?
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