
Partial Derivatives

Problem 1. Is the following function continuous.

f(x, y) =

{
y sin

(
1

x2+y2

)
if (x, y) 6= (0, 0)

0 if (x, y) = (0, 0)
.

Find the partial derivatives of f at (0, 0).

Problem 2. Find the partial derivatives at (0, 0) of the following function:

f(x, y) =

{ xy
x2+y2

if (x, y) 6= (0, 0)

0 if (x, y) = (0, 0)
.

Is the function f continuous at (0, 0). [Answer: fx(0, 0) = fy(0, 0) = 0, but f is not
continuous.]

Problem 3 (Stewart, Exercise 14.3.101). Use Clairaut’s Theorem to show that if the
third-order partial derivatives of f are continuous, then fxyy = fyxy = fyyx.

Problem 4 (Stewart, Exercise 14.3.103). If

f(x, y) = x(x2 + y2)−3/2esin(x
2y),

find fx(1, 0). [Hint: Can we simplify the function evaluating on certain constant one
of the variables?]

Problem 5. If f : R2 → R is differentiable and constant on the line x = y, argue that
fx(t, t) = −fy(t, t) for all t ∈ R.
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