
2026 Putnam Exam Practice Spring Set 7 Wed February 25th, 2026

The Department of Mathematics prepares students not only to solve for (x), but to see the
whole equation. – Northeastern College of Science

Problem 1 (Putnam 2000. B4). Let f(x) be a continuous function such that
f(2x2 − 1) = 2xf(x) for all x. Show that f(x) = 0 for −1 ≤ x ≤ 1.

Problem 2 (Putnam 2001. A3). For each integer m, consider the polynomial
Pm(x) = x4 − (2m+ 4)x2 + (m− 2)2. For what values of m is Pm(x) the product of two
non-constant polynomials with integer coefficients?

Problem 3 (Putnam 2001. B2). Find all pairs of real numbers (x, y) satisfying the system

1

x
+

1

2y
= (x2 + 3y2)(3x2 + y2)

1

x
− 1

2y
= 2(y4 − x4).

Problem 4 (Putnam 2003. B1). Do there exist polynomials a(x), b(x), c(y), d(y) such that
1 + xy + x2y2 = a(x)c(y) + b(x)d(y) holds identically?

Problem 5 (Putnam 2005. B3). Find all differentiable functions f : (0,∞) → (0,∞) for

which there is a positive real number a such that f ′
(a
x

)
=

x

f(x)
for all x > 0.

Problem 6 (Putnam 2008. A1). Let f : R2 → R be a function such that
f(x, y) + f(y, z) + f(z, x) = 0 for all real numbers x, y, and z. Prove that there exists a
function g : R → R such that f(x, y) = g(x)− g(y) for all real numbers x and y.
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Hints:

1.Letx=cost.Thenf(cos2t)=2costf(cost).Whatdoesthissayaboutthefunction
g(t)=f(cost)/sint?

2.IfPmfactorsthenithasafactorofdegree1or2.ButPm(x)=Pm(−x)solinearfactors
comeinpairs:thus,Pm(x)=(x

2
−a)(x

2
−b)orPm(x)=(x

2
+ax+b)(x

2
−ax+b).

3.Addandsubtracttheequations,andcleardenominators.

4.Supposeyes,andsetx=0,x=1,andx=2.

5.Wehavef(x)f′(a/x)=xandbysymmetryf(a/x)f′(x)=a/x.Dotermslikethat
arisefromsomekindofderivativerule?

6.Whathappensifyousetz=0inthefirstequation?
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