
HW 9 (to be tested on May 27)

1. Prove that a vector field ~F is differentiable at a point ~a if and only if its component
scalar fields are so. Moreover, prove that ∇~v ~F = (∇~vF1, . . .).

2. Find a constant c so that at any point of intersection of the two spheres, (x− c)2 +
y2 + z2 = 3 and x2 + (y − 1)2 + z2 = 1, the corresponding tangent planes will be
perpendicular to each other.

3. Suppose f : R2 → R is a C2 function. Let x = r cos(θ), y = r sin(θ) where
0 < r < ∞, 0 < θ < 2π. Prove that ~g(r, θ) = (x, y) is a C2 function, that the
composition h(r, θ) = f(x(r, θ), y(r, θ)) is C2, and that fxx+fyy = frr + 1
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4. Let f(x, y) =
∫ √xy
0

e−t
2
dt for x > 0, y > 0. Prove that f is differentiable and

compute fx in terms of x, y.
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