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1. If v(t) is smooth for any t such that a ≤ t ≤ b. Show how the arc-length formula

S =

∫ b

a

∥v′(t)∥dt

can be derived by approximating the curve v(t) by straight line segments and taking
a limit.

2. Let f : [a, b] → R and g : [a, b] → [a, b] be continuous. Using the ε− δ definition of
continuity, show that

lim
x→a

f(g(x)) = f(lim
x→a

g(x)) = f(g(a)).

3. For a function f of one variable, construct a function such that

(a) f is differentiable everywhere, and

(b) f ′ is bounded everywhere, but

(c) f ′ is not Riemann-integrable.


