
2025 Putnam Exam Practice Fall Set 7 Wed October 15th, 2025

Let each new year find you a better person. – Benjamin Franklin

Problem 1 (Putnam 1979. A1). Find positive integers n and a1, a2, . . . , an such that
a1 + a2 + · · · + an = 1979 and the product a1a2 · · · an is as large as possible.

Problem 2 (Putnam 1982. A5). Let a, b, c, d be positive integers and r = 1 − a/b− c/d.
Given that a + c ≤ 1982 and r > 0, prove that r > 1/19833.

Problem 3 (Putnam 1990. B1). Find all real-valued continuously differentiable functions
f on the real line such that for all x, (f(x))2 =

∫ x
0

[(f(t))2 + (f ′(t))2] dt + 1990.

Problem 4 (Putnam 2009. B4). Say that a polynomial with real coefficients in two
variables, x, y, is balanced if the average value of the polynomial on each circle centered at
the origin is 0. The balanced polynomials of degree at most 2009 form a vector space V
over R. Find the dimension of V .

Problem 5 (Putnam 2013. B1). For positive integers n, let the numbers c(n) be
determined by the rules c(1) = 1, c(2n) = c(n), and c(2n + 1) = (−1)nc(n). Find the value
of

∑2013
n=1 c(n)c(n + 2).

Problem 6 (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)?
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Hints:

1.Notethat2(n−2)≥nforn≥4sousingintegers4orlargerisn’toptimal.What’s
thebestwaytopick1s,2s,and3s?

2.Assumeb≤d.Breakintocasesbasedonwhetherd≤1983,b≥1983,andb<1983<
d.Inthelastcase,considerwhichdminimizesrforafixeda,b,c.

3.Trydifferentiatingbothsides.

4.Theconditionsaysthat∫2π

0p(rcost,rsint)dt=0forallr.Thisintegralisapolyno-
mialinr.Considerthemonomialtermsofpcontributingtoeachcoefficient.

5.Notethatc(n)=(−1)
d

wheredisthenumberof1sinthebinaryexpansionofn.Are
thereanynicepatternsinc(n)?Howaboutinc(n)c(n+2)?

6.Whichhopsmoveclosesttothedirectionof(2021,2021)?Howmanyareneededto
getthere?
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