
Math 1610, Honors Calculus 1, Fall 2026, Homework 3

1. (a) Show that if a is rational and b is not rational, then a+ b is not rational, and that ab is not rational
if a ̸= 0.

(b) Suppose a < b are real numbers. Show that there is an irrational number t with a < t ≤ b.

(You may use that
√
2 is irrational, and the fact proved in class that there is a rational number in

any such interval.)
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2. Let S = {x ∈ Q | x ≤ π} ⊆ R. Show that sup(S) = π.
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