
MATH 112A Review: Laplace and Polar Coordinates

1. Let f(x, y) = xy + x2y. What is ∆f?

Solution: We have that fx = y + 2xy and fy = x + x2. Thus, fxx = 2y and fyy = 0. Hence,
∆f = 2y.

2. Let f(x, y) = e
√
x2+y2 . What is ∆f in polar coordinates?

Solution: Let g(r, θ) = f(r cosx, r sin θ). Then,

g(r, θ) = e
√
r2 cos2 θ+r2 sin2 θ = er.

Hence, gθθ = 0 and gr = er. Thus, ∆f = 1
r
∂
∂r (rgr) + 0 = 1

r
∂
∂r (rer) = 1

r e
r + er in polar coordinates.

3. Let f(x, y, z) = xyz. What is ∆f?

Solution: We have that fx = yz, fy = xz, and fz = xy. Hence, fxx = 0, fyy = 0, and fzz = 0.
Hence, ∆f = 0.


