
Homework 9
Due: Wednesday, March 27

Math 435, Fall 2024

Problem 1. If M ⊂ Rn is an oriented 1-manifold with volume form dV ⊂ Rn and γ : (a, b) → M ∩ U is an orientation-
preserving diffeomorphism, show that

vol(M ∩ U) =

∫ b

a

|γ′(t)|dt.

(Recall that, by definition, vol(M ∩ U) =
∫
(a,b)

γ∗(dV ).)

Hint: We know γ∗ dV must be of the form f dt. What is f?

Problem 2. Spivak 5-31 parts (a) and (b).

Problem 3. Spivak 5-35. (Note that by “generalized divergence theorem”, he just means the divergence theorem in Rn

for general n, rather than just n = 3.)

Problem 4. Spivak 5-36


