
Putnam Exam Seminar Quiz 9
Fall 2012 November 5

Problem 1. Determine the minimum value of
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if r, s and t are real numbers with 1 ≤ r ≤ s ≤ t ≤ 4.

Problem 2. Find the minimum value of

|sinx+ cosx+ tanx+ cotx+ secx+ cscx|

for real numbers x. [Putnam 2003, A3]

Problem 3. Find the least possible area of a convex set in the plane that intersects both
branches of the hyperbola xy = 1 and both branches of the hyperbola xy = −1. (A set S
in the plane is called convex if for any two points in S the line segment connecting them is
contained in S.) [Putnam 2007, A2]

Problem 4. For each continuous function f : [0, 1] → R, let I(f) =
∫ 1

0
x2f(x) dx and

J(x) =
∫ 1

0
x(f(x))2 dx. Find the maximum value of I(f) − J(f) over all such functions f .

[Putnam 2006, B5]


