
Math 280 Problems for December 4

Pythagoras Level

Problem 1: Basketball star Shanille O’Keal’s team statistician keeps track of the number, S(N), of successful free throws she
has made in her first N attempts of the season. Early in the season, S(N) was less than 80% of N , but by the end of the season,
S(N) was more than 80% of N . Was there necessarily a moment in between when S(N) was exactly 80% of N?

Problem 2: Shanille O’Keal shoots free throws on a basketball court. She hits the first and misses the second, and thereafter
the probability that she hits the next shot is equal to the proportion of shots she has hit so far. What is the probability she hits
exactly 50 of her first 100 shots?

Newton Level

Problem 3: Find polynomials f(x),g(x), and h(x), if they exist, such that for all x,

|f(x)| − |g(x)|+ h(x) =


−1 if x < −1

3x + 2 if −1 ≤ x ≤ 0

−2x + 2 if x > 0.

Problem 4: Sum the series
∞∑

m=1

∞∑
n=1

m2n

3m(n3m + m3n)
.

Wiles Level

Problem 5: Let n ≥ 2 be an integer and Tn be the number of non-empty subsets S of {1, 2, 3, . . . , n} with the property that
the average of the elements of S is an integer. Prove that Tn − n is always even.

Problem 6: What is the maximum number of rational points that can lie on a circle in R2 whose center is not a rational point?
(A rational point is a point both of whose coordinates are rational numbers.)


