2026 Putnam Exam Practice Spring Set 10 Wed March 25th, 2026

Despite the forecast, live like it’s spring! — Lilly Pulitzer

Problem 1 (Putnam 1959. B3). If a square of unit side be partitioned into two sets, show
that the diameter (least upper bound of the distances between pairs of points) of one of the
sets is at least \/5/2, and that \/5/2 is the largest such value.

Problem 2 (Putnam 1974. B2). Let y(z) be a continuously differentiable real-valued
function of a real variable x. Show that if (y')* + y> — 0 as © — +o0, then y(x) and
y'(z) = 0 as © — +o0.

Problem 3 (Putnam 1978. Bl). Find the area of a convex octagon that is inscribed in a
circle and has four consecutive sides of length 3 units and the remaining four sides of
length 2 unats.

Problem 4 (Putnam 1983. A3). Let p be an odd prime and let
F(n)=1+42n+3n?>+---+ (p—1)nP"2. Prove that if a and b are distinct integers in
{0,1,2,...,p — 1} then F(a) and F(b) are not congruent modulo p.

Problem 5 (Putnam 1987. B3). Let F' be a field in which 1 +1 # 0. Show that the set of
solutions to the equation x*> + y? = 1 with x and y in F is given by (z,y) = (1,0) and

(x,y) = (7’:2—:&, rf—_’;l) where r runs through the elements of F' such that r*> # —1.

Problem 6 (Putnam 2009. A3). Let d,, be the determinant of the n X n matriz whose
entries, from left to right and then top to bottom, are cos1,cos2,...,cosn?. (For example,
cosl cos2 cos3
d3 = |cos4d cosb cos6|. The argument of cos is in radians.) Fvaluate lim,,_, d,,.
cos7 cos8 cos9
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