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Problem 1. [3 pts] Compute the differential and the Jacobian determinant of

f(r, θ, φ) = (r sin θ cosφ, r sin θ sinφ, r cos θ), for r > 0, 0 ≤ θ < π, 0 ≤ φ < 2π

Problem 2. [2 pts] Let f : R2 → R be diffetentiable. Find the differential of

g(x, y, z) := f(x+ y + z, x2 + y2 + z2)

Problem 3. [3 pts]
Let f : R2 → R2 be given by

f(x, y) = (2xy, ex + y)

Show that f is invertible in a neighbourhood of (1, 1).

Problem 4. [3 pts] Consider f : Rd → Rd given by f(x) = x|x|. Discuss its differentiabil-
ity.

Problem 5. [3 pts] Consider a differentiable function f : R→ R3. Show that

|f(x)| = 1 =⇒ f · ∇f = 0
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