
Exercises
E21.1 [1PX]Note:exercise 4, written exam 20 June 2017.

Let 𝐹 be a continuous vector field on ℝ𝑛 ⧵ {0}, such that, for every
𝑥 ≠ 0, 𝐹(𝑥) is a scalar multiple of 𝑥. For 𝑟 > 0, we denote with 𝑆𝑟
the sphere of radius 𝑟 centered in 0.

• Prove that, for each regular arc 𝛾 with support contained in a
sphere 𝑆𝑟 , we have ∫𝛾 𝐹 = 0.

• Prove that, if such a field 𝐹 is conservative, then |𝐹(𝑥)| is con-
stant on every sphere 𝑆𝑟, and therefore that 𝐹(𝑥) = 𝑥𝜌(|𝑥|)
with 𝜌 ∶ ℝ𝑛 ⧵ {0} → ℝ continuous.

Solution 1. [1PY]

https://coldoc.sns.it/UUID/EDB/1PX/
https://coldoc.sns.it/UUID/EDB/1PY

