FALL 2026 PUTNAM PRACTICE
PROBLEM SET 3

Problem 1 (Putnam 1996 Al). Find the least number A with the following property:
Whenever two squares have a total area of 1, they can be packed, without overlap of their
interiors, into a rectangle of area A, with the sides of the squares parallel to the sides of the
rectangle.

Problem 2 (Putnam 2000 A1). Let A > 0. What are the possible values of 3~ 2% given
that xg,x1,... are positive real numbers for which Z;io x; = A?

Problem 3 (Putnam 2004 B2). For positive integers m and n, prove that
(m+mn)! m! n!
(m +mn)mtn ~ mmnn

Problem 4 (Putnam 1996 B2). For every positive integer n, prove that

on — 1\ 2n-1/2 on 4+ 1) 2172
< ) <1-3-5---(2n—1)<( ) .
e e

Problem 5 (Putnam 2018 A3). Determine the maximum possible value of Z:O

subject to Zgl cos(x;) = 0, where z1,...,x19 € R.

Problem 6 (Putnam 1996 B3). Suppose that {xy,...,z,} = {1,2,...,n}. Determine the
largest possible value of

_, cos(3x;)

T1X2 + ToXg + -+ + Tp_1Tn + Tp21.

Problem 7 (Putnam 1979 A6). Let pi,...,p, be real numbers satisfying 0 < p; < 1
(1 <i < n). Prove that there exists = € [0, 1] such that

n — — “ e . .
— - 3 5 2n —1
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