
(1) Let S be a rectifiable subset of the xz plane in R3 such that Cl(S) ⊂
{x > 0}. Let V be a solid obtained by rotating S around z axis.
Prove that V is rectifiable and vol(V ) = 2π

∫
S x.

Hint: Use cylindrical coordinates.
(2) Let n > 1. Give an example of an n × n matrix A which preserves

volume but is not orthogonal.
(3) LetA be an n×n matrix with detA = 0 and S ⊂ Rn be a rectifiable

subset.
Prove that A(S) has volume 0.

(4) Let v1, . . . , vn be n vectors in Rn. Let B be an n × n matrix with
Bij = 〈vi, vj〉.

Prove that detB ≥ 0 and volP(v1, . . . , vn) =
√

det B.
(5) Let f : R→ R be given by f(x) = |x|. Prove that the graph of f is

not a C1 manifold.
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