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1. Compute fx and fy for the following functions:

(a) f(x, y) = ln(x+ y + 1)

(b) f(x, y) =
√
1− x2 − y2

2. For f(x, y) = exy
2

, compute fx, fy, fxx, fyy, fxy, fyx. Check whether fxy = fyx.

3. Use implicit differentiation to compute ∂z
∂x and ∂z

∂y .

(a) xy + yz + zx = 1

(b) ez = xyz

4. For

f(x, y) = y tan2(x2) +
x+ y

(x2 + y2)3/2
esin(x

√
y)

find fx(1, 0) and fy(0, 1).
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1. (a) For f(x, y) = ln(x+ y + 1):

fx =
1

x+ y + 1
, fy =

1

x+ y + 1
.

(b) For f(x, y) =
√
1− x2 − y2 = (1− x2 − y2)1/2:

fx = − x√
1− x2 − y2

, fy = − y√
1− x2 − y2

.

2. For f(x, y) = exy
2

:

fx = y2exy
2

, fy = 2xyexy
2

.

fxx = y4exy
2

, fyy = (2x+ 4x2y2)exy
2

.

fxy = (2y + 2xy3)exy
2

, fyx = (2y + 2xy3)exy
2

.

Hence fxy = fyx.

3. Let z = z(x, y).

(a) From xy + yz + zx = 1:

y + y
∂z

∂x
+ z + x

∂z

∂x
= 0 ⇒ ∂z

∂x
= − y + z

x+ y
.

x+ z + y
∂z

∂y
+ x

∂z

∂y
= 0 ⇒ ∂z

∂y
= −x+ z

x+ y
.

(b) From ez = xyz:

ez
∂z

∂x
= yz + xy

∂z

∂x
⇒ ∂z

∂x
=

yz

ez − xy
.

ez
∂z

∂y
= xz + xy

∂z

∂y
⇒ ∂z

∂y
=

xz

ez − xy
.

4. For

f(x, y) = y tan2(x2) +
x+ y

(x2 + y2)3/2
esin(x

√
y)

use the definition of partial derivatives.

First, along y = 0:

g(x) := f(x, 0) = 0 +
x

(x2)3/2
esin(0) =

x

|x|3
.

Near x = 1, x > 0, so g(x) = 1
x2 . Hence fx(1, 0) = g′(1) = −2.

Next, along x = 0:

h(y) := f(0, y) = y tan2(0) +
y

(y2)3/2
esin(0) =

y

|y|3
.

Near y = 1, y > 0, so h(y) = 1
y2 . Therefore fy(0, 1) = h′(1) = −2.


