MATH 112A Review: Laplace and Polar Coordinates

1. Let f(z,y) = vy + x%y. What is Af?

Solution: We have that f, = y + 22y and f, = x4+ 2?. Thus, f,; = 2y and f,, = 0. Hence,
Af =2y.

2. Let f(z,y) = eV***t¥*. What is Af in polar coordinates?

Solution: Let g(r,8) = f(rcosx,rsinf). Then,

/72 cos2 2 qin2
g(r’e) — gV r?cos 04172 sin? 0 — e

Hence, gg9 = 0 and g, = e". Thus, Af = %% (rg-)+0= %% (re™) = %e’” + €" in polar coordinates.

3. Let f(x,y,z) = xyz. What is Af?

Solution: We have that f, = yz, f, = 22, and f, = xy. Hence, fzz =0, fyy, =0, and f,, = 0.
Hence, Af = 0.




