2025 Putnam Exam Practice Fall Set O Wed September 3rd, 2025

To create is always to learn, to begin over, to begin at zero. — Matthew Fox

Problem 1 (Putnam 1974. Al). Call a set of positive integers “conspiratorial” if no three
of them are pairwise relatively prime. (A set of integers is pairwise relatively prime when
no pair of them has a common divisor greater than 1.) What is the largest number of
elements in any conspiratorial subset of the integers 1 through 167

Problem 2 (Putnam 1967. Al). Let f(x) = aysinz + agsin2x + - - - + a, sinnz, where
ai, as, ..., a, are real numbers and where n is a positive integer. Given that |f(z)| < |sinz|
for all real x, prove that |ay + 2as + - -+ + na,| < 1.

Problem 3 (Putnam 1968. A3). Prove that a list can be made of all the subsets of a finite
set in such a way that (i) the empty set is first in the list, (ii) each subset occurs exactly
once, and (iii) each subset in the list is obtained either by adding one element to the
preceding subset or by deleting one element of the preceding subset.

Problem 4 (Putnam 1970. B2). The time-varying temperature of a certain body is given
by a polynomial in the time, of degree < 3. Show that the average temperature of the body
between 9am and 3pm can always be found by taking the average of the temperatures at two
fized times (10:16am and 1:44pm to the nearest minute), independent of the polynomial.
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Problem 5 (Putnam 1976. B1). Evaluate lim — Z ({—RJ -2 LEJ)

k=1

Problem 6 (Putnam 1973. B5).

(a) Let z be a solution of the quadratic az® 4+ bz + ¢ =0 and let n be a positive integer.
Show that z can be expressed as a rational function of 2", a,b,c.

(b) Express x as a rational function of 23 and x + 1/x.
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