
HW 5

1. Let F (x, y, z) : R3 → R2 be defined as F (x, y, z) = (x2 + y2 + z2, xyz). Prove that
there exists a neighbourhood of (3, 1) such that for every (α, β) in this neighbour-
hood, there exists (a, b, c) such that F (a, b, c) = (α, β).

2. Let f : U ⊂ Rn → R (where U is open) be a C1 function. Suppose ∇f(a) ̸= 0
and f(a) = 0. Prove that there exists a neighbourhood V ⊂ U of a such that the
tangent plane at a does not intersect the portion of the level set f(x) = 0 lying in
this neighbourhood.
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